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ABSTRACT 
 

Background: New Caledonia is mountainous continental island, located in the south-west Pacific 

along the inner Melanesian Arc. It has a complex geology which involves total submersion of the 

region during the Palaeocene – Eocene (~65-40mya) with emersion in the Oligocene (`37mya). 

Much debate now centres on the age and origin of the New Caledonian biota. The island has also 

been acclaimed as a particularly diverse biological hotspot, the ‘Madagascar’ of the Pacific. The 

lizard fauna of the region is exceptionally diverse with around 90 described endemic species 

consisting solely of skinks and geckos. For its size this richness of the lizard fauna represents the 

greatest per unit area of any Pacific region island.  

  

Results: The research presented in this thesis is the result of 30 years of investigation into the 

regions scincid lizard fauna commencing with the first field studies in 1978, and has considerably 

revised previous concepts of diversity and relationships in providing evidence for: 

- the extent of richness and diversity of the endemic New Caledonian skink fauna. Over half 

the New Caledonian scincid lizard fauna has been discovered and described in the past 25 

year period, the published results of which are the basis of the work presented herein. Prior 

to this the New Caledonian skink fauna was recognised as consisting of 13 species in four 

genera, of which only one genus was considered to be endemic to the region. Field studies 

initiated in were the basis of a review of the scincid lizards (the first in over 70 years) which 

recognised a near twofold increase in the number of endemic species to 24 and a similar 

increase in the number of genera to 10, of which 8 are endemic. Since then, systematic 

studies based primarily on morphological data, but also including genetic information 

derived from allozyme electrophoresis and DNA sequence data, have again more than 

doubled the number of lizard species to 51 described species. Diversity in terms of number 

of genera has also increased with the recognition of four new genera to accommodate new 

taxa and redefine relationships between existing groups of species. 

- a monophyletic endemic New Caledonian skink fauna that is part of an ancient Tasmantis 

radiation that includes the New Zealand skink fauna as its sister. Studies defining natural 

groups provided the platform for a comprehensive genetic analysis of the intergeneric 

relationships of the New Caledonian taxa with other members of the Eugongylus group of 

skinks. This study identified the endemic New Caledonian and New Zealand skink genera 

as a monophyletic lineage restricted to the Gondwanan Tasman continental block. It also 

recognised a number of major groups within the New Caledonian radiation and identified 
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four lineages within the problematic and clearly polyphyletic genus Lioscincus which had 

long held an array of species unable to be assigned to any existing monophyletic genera.  

- recognition of distinct plylogeographic areas rich in endemic lizard taxa. Much of the 

research into the systematic relationships of the region’s skink fauna has been generated by 

extensive field studies, and has resulted in the recognition of distinct phylogeographic 

regions for skinks in the ultramafic ranges in the far south, and for the ultramafic ranges of 

the central-west and north-west coast, the latter not recognised in previous faunal studies.  

These areas are now threatened by increased levels of mineral exploitation and their 

identification as historically unique regions for speciation and evidenced by a highly 

endemic fauna has direct implications for the conservation of New Caledonia’s natural 

heritage.  

 

Conclusions: My studies undertaken over the past 30 years have identified the existence of an 

exceptionally rich and highly diverse scincid lizard fauna in New Caledonia, one typified by 

regional and localised endemism at a level not indicated by earlier studies. The patterns of broad 

and finer-scale endemism revealed in the phylogenetic studies indicate a complex evolutionary 

history for the scincid lizard fauna, one which reflects the historical complexity of the island’s 

environment, and provides a window into the likely processes that shaped the present day biota. 

Further, it places the evolution of the New Caledonian lizard fauna in a broader regional context, 

identifying it as intimately linked with the endemic New Zealand skink fauna, and challenging 

current conventional theories of a recent post emersion Oligocene origin for the New Caledonia 

biota. 

 

 

This work has not previously been submitted for a degree or diploma in any university. To the best 

of my knowledge and belief, the thesis contains no material previously published or written by 

another person except where due reference is made in the thesis itself. 

 

 

 

 

 

Ross A. Sadlier:         Date: 
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CHAPTER 1 

INTRODUCTION 
 

1.1  THE GEOGRAPHY, GEOLOGY AND GEOLOGICAL HISTORY OF NEW 

CALEDONIA. The island of New Caledonia is a French Overseas Territory lying just north of the 

Tropic of Capricorn in the southwest Pacific Ocean, approximately 2000km to the east of the 

Australian east coast. The principal island, Grande Terre, is approximately 390km long and about 

50km wide on average, covering an area of 16,8902km. It is continental in origin, and is oriented 

along a NNW-SSE axis, with extensions in both directions to several smaller, geologically related 

islands to the NNW (Îles Belep; Île Baaba; Île Balabio) and the SSE (Île Ouen; Île des Pins). The 

Loyalty Islands (Ouvea; Lifou; Tiga; Mare) are part of the Territory and are situated approximately 

200km to the NE of Grande Terre, and collectively cover about 1,970km2 (Lowry, 1998). 

 

Fig. 1: New Caledonia in the Pacific Region 

 
 

 

The geology of the Australasian south-west Pacific region which encompasses New Caledonia and 

New Zealand is complex (Ladiges & Cantrill, 2007). It is now recognized that the continental crust 

off the eastern margin of the Australian seaboard, Zealandia, that is today largely submarine, was a 
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terrestrial landmass that rifted from the east Australian margin in the late Cretaceous to Paleocene 

(85-65 Mya) with the opening of the Tasman Sea, and broke into several continental fragments that 

acted as small terranes.  The opening of the Tasman was not synchronous, it began and spread faster 

in the south and moved north, such that the continental blocks in the north that today form the 

landmasses of New Caledonia and New Zealand remained pinned to the Australian landmass 

(Ladiges & Cantrill, 2007) until the earliest Paleocene (65-60 Mya). Parts of Zealandia underwent 

lengthy periods of submersion during early Miocene (60-40 Mya), but with areas of land still 

widespread up to the mid and even late Eocene (45-40 Mya), possibly providing terrestrial habitats 

between Australia, New Zealand, and New Caledonia (Ladiges & Cantrill, 2007). The Norfolk 

Ridge/New Caledonian Ridge on which New Caledonia lies was below sea level for a period of 20 

million years from the Paleocene to mid Eocene (65 to 45 Ma) (Pelletier, 2006). In the late Eocene 

there was subduction/collision of the submerged basement terranes with an intraoceanic island-arc 

system (Atchison et al., 1995) in the region of what is now New Caledonia (Grande Terre), 

resulting in emplacement of an ophiolite nappe (a slice of oceanic lithospheric mantle) composed of 

peridotites, that with subsequent uplift and emergence during the late Eocene to early Oligocene 

(~40-37 Mya) gave rise to the landmass of New Caledonia as it is know today (Pelletier, 2006; 

Grandcolas et al., 2008). As such, an island (larger than today) has been present on the New 

Caledonian Ridge since its emersion the late Eocene – early Oligocene, and other islands likely 

existed in the region during this period (Pelletier, 2006). 

 

The extensive ultramafic substrates (peridotites and serpentines) that once covered nearly all of 

Grande Terre and its associated islands have since been reduced by erosion. Ultramafic substrates 

now occur on the island as: an extensive relatively unbroken block in the south; a series of ranges 

on the central-east coast; and an extensive chain of often isolated massifs along the central-west and 

north-west coast (Editions du Cagou, 1992). The ultramafic substrates gave rise to New Caledonia’s 

characteristic ultrabasic soils which are exceptionally high in levels of iron and magnesium, and 

several heavy metals (Ni, Cr, Co, and Mn.), which have in turn been considered as having a 

significant effect on the evolution and diversification of New Caledonia’s vegetation (Lowry et al., 

1998; Pintaud et al., 2001b).  

 

The topography of the Grande Terre is dominated by a chain of high mountains that runs along its 

entire length, with many massifs above 1,000m in elevation and five summits that exceed 1,500m. 

Precipitation is highest along the windward, eastern slope with annual rainfall totals of nearly 

2500mm to over 4000mm in some areas. By contrast the western side of the island lies in a 
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rainshadow formed by the central mountain chain and annual precipitation is generally below 

1500mm. New Caledonia typically has a wet warm season (mid-November to mid-April) and a 

drier cool season (mid-May to mid-September), with transitional periods in between (Lowry et al., 

1998). 

 

 
 
Fig. 2: Map of the Geology of New Caledonia- note ultramafic surfaces (as peridotite) in dark green, 
showing the extensive southern ultramafic block, the disjunct east-central ultramafic ranges, and the series of 
isolated ultramafic massifs running along the west coast north of Bourail. (from Editions du Cagou, 1992: 
p.17). 
 

1.2  THE FLORA AND FAUNA OF NEW CALEDONIA AND ITS EVOLUTIONARY 

HISTORY. 

The main vegetation types identified by Lowry et al. (1998) can broadly be categorized as: 

- Moist evergreen (humid) forest now covers ~22% of the territory including ~3,0002km on 

Grande Terre and comprises:  

- Low and mid-elevation forests, on both ultrabasic and non-ultrabasic soils.  

- High elevation forests, on both ultrabasic and non-ultrabasic soils. 

- Low elevation forests on limestone. 
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- Sclerophyllous forest (Forét Séche), a generally low, dense canopied, semi-deciduous 

formation found at low elevation on sedimentary substrates on the west coast. Now reduced 

by anthropogenic clearing to just over 2% of its estimated original area of 4,5002km. 

- Maquis vegetation, a characteristically low, sclerophyllous, evergreen, heath-like formation 

largely restricted to ultrabasic substrates. It now covers ~30% or 4,5002km of the territory 

- Secondary formations resulting from anthropogenic activities now cover nearly half of New 

Caledonia. 

 

 
 
Fig. 3: Map of the vegetation of New Caledonia- note extent of maquis shrubland restricted to ultramafic 
surfaces (as maquis sur roches ultrabasiques), and the fragmented nature of humid forest cover (from Editions 
du Cagou, 1992: p.29. 
 

New Caledonia’s flora is highly endemic (87.2% of forest species and 91.2% of maquis species), 

and has been recognized as a distinct phytogeographic zone by botanists (Morat et al., 1986; 

Mittermeier et al., 1996). It contains many groups of plants that appear to be remnants of a late 

Cretaceous to early Tertiary Gondwanan flora that also once covered large parts of Australasia 

(Lowry et al., 1998). The relictual endemics include representatives in the primitive flowering plant 

families Amborellaceae and Winteraceae, regarded as indicators of the ancient origins of the 
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island’s flora and its persistence throughout history as ‘ancient’ Gondwanan relicts (Lowry et al., 

2004; Myers et al., 2000), and whose presence cannot readily be explained by long-distance 

dispersal. However, geological evidence argues for all of New Caledonia to have been submerged 

during the Eocene, and molecular phylogenies from recent studies of a range of plant and 

invertebrate groups do not provide evidence of old local Gondwanan radiations (Grandcolas et al., 

2008). 

 

The New Caledonian region is faunistically very distinctive with high levels of endemism in the 

invertebrate groups (see references in Bauer 1999; Pellens & Grandcolas – in press), particularly in 

the less vagile taxa. Among the vertebrate groups native land mammals are represented only by 

micro (four species - two endemic) and megachiroptera (four species - three endemic), birds by 

approximately 116 species with about a 20% level of endemicity, and terrestrial reptiles by a largely 

endemic fauna of 92 described species of skinks and geckos, and two species of native snake, both 

from the Loyalty Islands.  

 

1.3  THE LIZARD FAUNA OF NEW CALEDONIA. 

The native lizard fauna of New Caledonia consists solely of species belonging to three families(14): 

the Gekkonidae (Gekkonid Geckos); Diplodactylidae (Southwest Pacific Geckos); and Scincidae 

(Skinks).  

 

Gekkonid geckos have a broad distribution, occurring widely across temperate and tropical regions 

of the world with the exception of North America and Eurasia (Pough et al., 2001). The six 

gekkonid species represented in New Caledonia all belong to widespread pan-Pacific or 

Asiatic/Oceanic genera (Bauer and Henle, 1994), and no species are endemic to the region(14).  

 

By contrast the Diplodactylidae is a family of lizards endemic to the south-western Pacific with 

representatives in Australia, New Guinea (pygopods only), New Zealand and New Caledonia(14). 

Currently there are four endemic genera in the Diplodactylidae from New Caledonia, with at least 

one additional genus soon to be recognized. It has been proposed that the major radiation of the 

modern day New Caledonian Diplodactylidae probably dates only from the Oligocene (30 Mya), 

but with an older Gondwanan origin (Jackman, 2005) 

 

The Scincidae is a large group of lizards divided into four subfamilies, only one of which, the 

Lygosominae, is represented in the south-western Pacific region. Within the Lygosominae several 
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monophyletic groups are recognized, one of which, the Eugongylus group (Greer, 1979; Honda et 

al., 2000), is largely endemic to the south-western Pacific with representatives in Australia, New 

Guinea, New Zealand and New Caledonia, and is the group to which all New Caledonian skinks 

belong.  

 

There are 50 described species of scincid lizards within sixteen genera that are strictly endemic, or 

nearly so[see footnote], to the New Caledonia region, chiefly on the Grande Terre, but also with a 

moderately diverse subset of these species also occurring on the neighbouring Loyalty Islands, Isle 

of Pines and smaller satellite islands.  
 

[ Footnote (1) a single species (C. atropunctatus) from the otherwise wholly endemic genus Caledoniscincus occurs on the southern 

islands of Vanuatu (Medway and Marshall 1975; Bauer and Sadlier 2000), and two endemic New Caledonian species, Cryptoblepharus 

‘Genus 4’caledonicus and Emoia loyaltiensis, belong to genera that are widespread throughout the Pacific region – these later species are 

external to the Tasmantis lineage and are not considered further here.] 

 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                      

1.4  A HISTORY OF DESCRIPTION OF THE NEW CALEDONIAN SKINK FAUNA – 

THE FIRST CENTURY OF INVESTIGATION 1869-1978. 

The richness and diversity of the New Caledonian scincid lizard fauna lay unrevealed for much of 

its history since European occupation. Early workers described fifteen of the currently recognized 

species in the period covering the mid-late 1800’s to early 1900’s (a further eight species were 

named from this period but are currently regarded synonyms of recognized taxa). For a period of 

over 70 years between 1914 and 1986 only a further four species were described, all as one-off 

single species descriptions, and the New Caledonian skink fauna as a whole received only cursory 

inclusion or discussion in papers reviewing higher level relationships among skinks. For most of 

this period the majority of endemic species were placed into a single genus, Lygosoma (or its 

successor, Leiolopisma), with only a few morphologically very distinctive species placed in other 

genera. A history of herpetofaunal investigation in New Caledonia has been presented by Bauer and 

Sadlier (2000) outlining chronologically the contributions of collectors and workers through nearly 

two and half centuries of cataloguing, surveys and systematics of the New Caledonian lizard fauna 

– what is presented here is an expanded review outlining in detail the contribution of these workers 

specific to the scincid lizard fauna. Note the bracketed [ ] species names denote current taxonomy 

and are provided to assist reviewers in following the early assignments in the light of the revised 

taxonomy presented in Chapter 3. 

 



12 

 

Most of the skink species described before 1900 were collected on various voyages of exploration 

and described by the resident workers at various European institutions. The exception was Arthur 

René Jean Baptiste Bavay, a naval pharmacist resident in New Caledonia over a four year period in 

the 1860’s. Bavay travelled within the region and made the most significant collection of this era, 

published in 1869 as a catalogue of the reptiles of New Caledonia, most of the species being 

described for the first time (Bavay, 1869). The taxonomic framework within which these species 

were placed was that defined by his compatriots Duméril and Bibron (1839) for the genera 

Ablepharus and Gongylus, with several sub-genera in the latter. In his catalogue Bavay gave 

accounts for nine species of skink in three genera, the majority in the genus Gongylus which 

contained three sub-genera as follows: 
Genus Gongylus 

sub-genus Eumeces 

 Eumeces garnieri [Phoboscincus garnieri] 

sub-genus Lygosoma 

Lygosoma tricolor [Marmorosphax tricolor] 

Lygosoma arborum [synonym of ‘Genus 1’ nigrofasciolatus] 

Lygosoma austro-caledonica [Caledoniscincus austrocaledonicus] 

Lygosoma deplanchei [Sigaloseps deplanchei] 

Lygosoma gracilis [Nannoscincus gracilis] 

sub-genus Tropidolopisma 

Tropidolopisma variabilis [Tropidoscincus variabilis] 

Genus Anotis 

Anotis mariei [Nannoscincus mariei] 

Genus Ablepharus 

  Ablepharus peronii [Cryptoblepharus novocaledonicus] 

 

Bavay did not specifically designate any type specimens in the descriptions and made no mention as 

to where the specimens upon which the descriptions are based were lodged. In some accounts 

Bavay alluded to the species having been observed or known from more than a single locality, but 

aside from specific references to the island of ‘Ouen’, and of ‘Mouli’ in the ‘Ouvea group’ for 

Eumeces garnieri, no specific location was given for any of the other species described by Bavay 

and inference of their origin lies in the introductory remarks of their having been collected by 

Bavay while in New Caledonia, and via the publication title of ‘Reptiles de la Nouvelle-Calédonie’. 

For most taxa Bavay gave only cursory explanation for the allocation of species to genera or sub-

genera. The definition of the subgenus Eumeces by Duméril and Bibron includes the combination of 

characters of the nostril being positioned within the nasal, the presence of supranasal scales, no 

palatine teeth and smooth body scales. Within the sub-genus Eumeces Duméril and Bibron 
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recognized a number of taxa by various combinations of characters, one of the primary dichotomies 

being the condition of the lower eyelid as opaque or transparent. Bavay identified garnieri as 

belonging to the group of species that shared a transparent lower eyelid, which at that time included 

most in the sub-genus`. The species arborum and deplanchei were placed in the sub-genus 

Lygosoma on the basis of the nostril being perceived to lie within the nasal scale, the absence of a 

supranasal scale, and smooth body scales – diagnostic of that sub-genus according to Duméril and 

Bibron. The placement of austro-caledonica and gracilis also into the sub-genus Lygosoma was 

presumably, but not explicitly stated, for the same reason. A detailed explanation was given by 

Bavay for the allocation of variabilis to the sub-genus Tropidolopisma Duméril and Bibron, 

indicating the species did not fully possess the characters to be assigned to Lygosoma as defined by 

Duméril and Bibron, presumably referring to the smooth body scales of Lygosoma, whereas the 

scales of variabilis are keeled, one of the diagnostic traits of the sub-genus Tropidolopisma as 

defined by Duméril and Bibron. Bavay’s erection of the genus Anotis for the species mariei was 

based largely on the absence of an ear opening, though he did comment that the species bore great 

resemblance to Lygosoma gracilis.                                                                                                                                   

 

In the same year, and just prior to the publication of Bavay, Wilhelm Peters (1869) had described 

Lygosoma (Mocoa) nigrofasciolatus from a single specimen in the Zoologisches Museum in Berlin 

lacking locality data purchased from the French natural history dealer Séraphin Braconnier, and 

supposedly from New Caledonia (Bauer et al., 2003). Bocage (1881) later noted the synonymy of 

Bavay’s Lygosoma arborum and Bocage’s 1873b Lygosoma deplanchei with Lygosoma 

nigrofasciolatus, Peters’ name having priority. 

 

In 1872 four new species of skink were described by Albert Günther of the British Museum from 

specimens in the British Museum purportedly obtained from the ‘Feejee Islands’ during the voyage 

of the Curacoa in 18?? (Günther, 1872):  
Euprepes haplorhinus [Caledoniscincus haplorhinus]. 

 Hinulia tetragonurus, a synonym of  Bavay’s Lygosoma deplanchei [Sigaloseps deplanchei]. 

 Mocoa micropus, a synonym of Bavay’s Lygosoma gracilis [Nannoscincus gracilis]. 

 Nannoscincus fuscus, a synonym of Bavay’s Anotis mariei [Nannoscincus fuscus – type species for genus]. 

 

The specimens on which the descriptions of Günther’s species are based were lodged in the British 

Museum and later listed as types by Boulenger (1887) in the catalogue of lizards in the British 
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Museum. The Curacoa also visited New Caledonia during its voyage and this is clearly the country 

of origin for these specimens (Roux, 1913; Sadlier, 1986).  

 

The other significant contribution of the nineteenth century in terms of new taxa was that made by 

José Vicente Barboza du Bocage (1873b), Director of the Lisbon Museum. Bocage erected two new 

genera and described three new species of skinks. 
Genus Lioscincus Nov. Gen. 

Lioscincus steindachneri nov. sp. [type species for genus]. 

Genus Lygosoma 

Lygosoma deplanchei nov. sp. [synonym of ‘Genus 1’ nigrofasciolatus and a junior synonym of Bavay’s 

Lygosoma arborum] 

Genus Tropidoscincus Nov. Gen. 

Tropidoscincus aubrianus nov. sp. [type species for genus] 

 

Bocage did not designate types for these species at the time of description, but the specimens were 

stated to be lodged in the Lisbon Museum. The specimens of at least two of the species, Lygosoma 

deplanchei (four specimens) and Tropidoscincus aubrianus (two specimens) were stated (Bocage 

1873b: p. 229) as coming from ‘du voyage de Deplanche’ – Deplanche was a naval doctor stationed 

in New Caledonia between 1855 and 1867. The provenance or primary source of the single 

specimen from which Lioscincus steindachneri was described is not explicitly stated, other than that 

it carries a label indicating New Caledonia. The syntypes of Bocage’s species were later examined 

by Roux (1913), and compared in detail to specimens collected by Roux and Sarasin in 1911 from 

New Caledonia, an action that would later be crucial in reassessing the status of the species after the 

syntypes of all three taxa were lost when the Lisbon Museum was destroyed by fire in 1973. Bocage 

listed a suite of (presumably diagnostic) characters for each of the two new genera, but not how 

these characters differentiated them from existing genera, only later (1881) justifying his 

assignments in response to the actions of Sauvage (1879) who regarded Bocage’s Lioscincus 

steindachneri as the same species as Lygosoma arborum Bavay, and Tropidoscincus aubrianus as a 

synonym of Bavay’s Tropidolopisma variabilis. Bocage (1881) made detailed assessments in 

defending the status of Lioscincus steindachneri, listing an extensive series of scalation characters 

that differentiated steindachneri and arborum, extending the comparison to other Lygosoma and 

identifying shared similarities with Lygosoma tricolor Bavay, and considered the possibility these 

may be reason enough to place Lioscincus in the synonymy of Lygosoma. In making these 

assessments, Bocage compared the specimens of Lygosoma deplanchei in the Lisbon Museum 

(presumably the syntype series) which he had described five years earlier, with Bavay’s description 
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of Lygosoma deplanchei, and with Peter’s description of Lygosoma (Mocoa) nigrofasciolatus, 

concluding that they were in agreement and belonged to the same species – effectively placing 

deplanchei in the synonymy of Lygosoma nigro-fasciolatum Peters. Bocage also reviewed the status 

of his Tropidoscincus aubrianus, presumably also in response to the comment by Sauvage that it 

was the same as Tropidolopisma variabilis. In this case he agreed with the synonymy proposed by 

Sauvage and recognized the two species as conspecific. However, Bocage retained generic 

recognition of Tropidoscincus Bocage for this species to give the combination Tropidoscincus 

variabilis. 

 

Paul-Louis-Antoine Brocchi (1876) described Eumeces bocourti [Phoboscincus bocourti], New 

Caledonia’s largest endemic skink, from a single specimen in the Paris Museum. The specimen had 

been collected many years earlier by the botanist Balanza.  

 

Peters (1879) described Sauroscincus braconnieri [synonym of Tropidoscincus aubrianus] from a 

single specimen in the Zoologisches Museum in Berlin stated as from ‘Neu-Caledonia’. Like the 

holotype of Lygosoma (Mocoa) nigrofasciolatus, the specimen is recorded as purchased from 

Séraphin Braconnier (Bauer et al., 2003). The publication of the description appears in no obvious 

context in which to account for the origin of the material on which the description is based. 

 

In general the accounts of early taxa essentially comprised a description of a suite of morphological 

characters but provided little or no comparative data (diagnoses) with other species of lizards, rarely 

some field data (Bavay, 1869), and where applicable the donor. They did not carry any specific 

location data other than New Caledonia as identified on specimen labels or by virtue of the voyage 

on which they were collected. By implication the workers believed the material they were 

examining to represent new (previously unknown and therefore undescribed) taxa. This fact is 

obliquely referred to by Bocage (1881: p. 126) in arguing for and against the synonymy of certain 

species he had described in two earlier publications (Bocage, 1873b) and which he had ‘justifiably 

believed to be unrecorded’ (translation), in the process making extensive comparisons of characters 

between taxa under question and discussing the relative merits of characters as indicative of 

recognition as distinct species, in effect inferring biological characteristics for a species from 

phenetic evidence. Given the communication limitations at the time and relative closeness of dates 

of publication of the work of Peters (1869), Bavay (1869) and Bocage (1873) it is hardly surprising 

that Bocage was unaware of the previous publications. Most of the early accounts rarely, if ever, 

provided comparative data with similar taxa, and the concept of species by implication was 
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typeotypic. The later publication by Bocage (1881) in arguing for and against the recognition of 

several of the species he had described earlier, and for particular generic arrangements to 

accommodate these species (see above), is exceptional in the extent of comparisons of characters 

made between taxa under question, and in discussing the relative merits of characters believed to be 

indicative of recognition as distinct species.   

 

The last major contribution at the end of the nineteenth century was made by George Albert 

Boulenger (1887) who, in the catalogue of lizards in the British Museum of Natural History 

(BMNH), listed and provided an account for eight New Caledonian skink species. Boulenger did 

not describe any new species in this work but does seem to have examined much of the material 

available at the time, including the syntypes of species described Bavay and Bocage, and appears to 

have accepted Bocage’s earlier synonymy (1881) of a number of taxa. Boulenger listed type 

specimens for the Bavay taxa Lygosoma deplanchei, Anotis mariei, and Lygosoma gracilis in the 

BMNH, and noted in the accounts these specimens were presented by Bavay and were from New 

Caledonia – this being the first indication of where (some) material collected and used by Bavay in 

taxonomic descriptions resided. Boulenger listed eight of the endemic New Caledonian species in 

Lygosoma and one to the genus Ablepharus as follows: 

 
Genus Lygosoma 

 Lygosoma (Riopa) garnieri [Phoboscincus garnieri] 

Lygosoma (Leiolopisma) nigrofasciolatus [‘Genus 1’ nigrofasciolatus] 

Lygosoma (Leiolopisma) austro-caledonica [Caledoniscincus austrocaledonicus] 

Lygosoma (Leiolopisma) variabile [Tropidoscincus variabilis] 

Lygosoma (Leiolopisma) tricolor [Marmorosphax tricolor] 

Lygosoma (Homolepida) deplanchei [Sigaloseps deplanchei] 

Lygosoma (Saiphos) gracile [Nannoscincus gracilis] 

Lygosoma (Saiphos) mariei [Nannoscincus mariei] 

Genus Ablepharus 

  Ablepharus boutonii [Cryptoblepharus novocaledonicus] 

 

Boulenger’s treatment of the New Caledonian skink fauna is purely descriptive and there is no 

evidence of individual assessment of the status or validity of the taxa recognized. Boulenger 

(1887:131) stated that the majority of characters previously employed to distinguish genera varied, 

in some cases within species, and hence was unable to confidently recognize divisions between 

previously recognized genera - he did, however, provide a new suite of characters useful in skink 

systematics. Boulenger’s classification, while recognizing 25 skink genera, included nearly half the 



17 

 

species (153 of 362 species) in a single genus, Lygosoma, itself with 11 subgenera. The 

conservative recognition of just a single genus for many skinks, and his statement of the difficulty 

in distinguishing genera, reflected a lack of confidence in assigning species to natural groups that 

was to persist for the best part of the next 100 years. 

 
 

TABLE 1 
 

Chronological table of description and review of the New Caledonian skink fauna 1869-1900. 
Species highlighted in bold denote initial recognition of currently recognized taxa.  
Number of species in last column is cumulative and refers to number of taxa recognized now.  
 

Year & Author 
 

Species Described Present Status No.  

Peters, 1869 
 

Lygosoma (Mocoa) nigrofasciolatus  ‘Genus1’ nigrofasciolatus 1 

Bavay, 1869 Eumeces garnieri 
Lygosoma tricolor  
Lygosoma arborum 
Lygosoma austro-caledonica 
Lygosoma deplanchei 
Lygosoma gracilis  
Tropidolopisma variabilis 
Anotis mariei  
Ablepharus peronii  

Phoboscincus garnieri  
Marmorosphax tricolor  
synonym ‘Genus1’ nigrofasciolatus 
Caledoniscincus austrocaledonicus 
Sigaloseps deplanchei  
Nannoscincus gracilis  
Tropidoscincus variabilis  
Nannoscincus mariei  
Cryptoblepharus novocaledonicus 

 
 
 
 
 
 
 
 
8 
 

Gunther, 1872 Euprepes haplorhinus 
Hinulia tetragonurus 
Mocoa micropus 
Nannoscincus fuscus  

Caledoniscincus haplorhinus 
synonym of  Sigaloseps deplanchei  
synonym of Nannoscincus gracilis  
synonym of Nannoscincus mariei 
 

 
 
 
9 
 

Bocage, 1873 Lioscincus steindachneri  
Lygosoma deplanchei  
Tropidoscincus aubrianus  
 

Lioscincus steindachneri 
synonym ‘Genus1’ nigrofasciolatus 
Tropidoscincus aubrianus 

 
 
11 

Brocchi, 1876 Eumeces bocourti Phoboscincus bocourti 12 
 

Peters, 1879  Sauroscincus braconnieri synonym Tropidoscincus aubrianus  
 

Boulenger, 1887 Lygosoma garnieri  
Lygosoma nigrofasciolatus  
Lygosoma austro-caledonica 
Lygosoma variabile  
Lygosoma tricolor  
Lygosoma deplanchei  
Lygosoma gracile 
Lygosoma mariei 
Ablepharus boutonii  

Phoboscincus garnieri 
‘Genus1’ nigrofasciolatus 
Caledoniscincus austrocaledonicus 
Tropidoscincus variabilis  
Marmorosphax tricolor  
Sigaloseps deplanchei  
Nannoscincus gracilis  
Nannoscincus mariei  
Cryptoblepharus novocaledonicus 

 
 
 
 
 
 
 
 
12 
 

 

In summary, at the end of the nineteenth century 12 of the currently recognized species were 

described, the systematic placement of these species was generally conservative in that most were 

incorporated into an all-encompassing ‘Lygosoma’, but with some attempt to by other authors to 

identify divergent (natural?) groups by the erection of several genera (Lioscincus, Anotis, 
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Tropidoscincus) to accommodate species that did not readily fit into the concept of the existing 

genera or sub-genera available, by the presence of unusual character states.  

 

The Twentieth Century: The twentieth century opened with a continuation of the previous trend of 

single species descriptions from poorly-localized single specimens. Lars Gabriel Andersson (1908) 

described Lygosoma röhssii [synonym of Tropidoscincus variabilis] from three specimens from 

‘New Caledonia’ in the Naturhistoriska Museet, Goteburg. Franz Werner (1909) published a review 

of specimens from New Caledonia in the Institut Royal des Sciences Naturelles des Belgique in 

Brussels listing a single specimen Lygosoma nigrofasciolatus from Ile des Pins, Nouvelle 

Calédonie, a single specimen of Lygosoma variabile from Nouvelle Calédonie, and a specimen 

from ‘Ile des Pins, Nouvelle Calédonie which was described as Lygosoma euryotis n. sp. 

[Celatiscincus euryotis].  

 

Without doubt the most significant contribution in the early twentieth century was the monograph 

on reptiles produced by Jean Roux (1913) from the extensive collections made in collaboration with 

Fritz Sarasin when they travelled to a range of locations across New Caledonia and Loyalty Islands 

in 1911 and 1912. Roux (1913) provided the comprehensive account of the region’s lizard fauna in 

a monograph of reptiles in New Caledonia and Loyalty Islands, recognizing 19 taxa (14 species and 

5 subspecies) of New Caledonian skinks in two ‘cosmopolitan’ genera (a single species in 

Ablepharus and the remainder in several sub-genera within Lygosoma).  The allocation of these 

New Caledonian skinks to these genera broadly follows the concepts of generic affinities previously 

made by Boulenger (1887), but differs in the subgeneric classification used: 
Genus Lygosoma 

Subgenus Emoa 

 Lygosoma cyanurum [Emoia cyanura] 

 Lygosoma samoense loyaltiensis n. subsp. [Emoia loyaltiensis] 

subgenus Riopa 

Lygosoma bocourti [Phoboscincus bocourti]  

Lygosoma garnieri [Phoboscincus garnieri] 

subgenus Liolopisma 

Lygosoma nigrofasciolatus [‘Genus 1’ nigrofasciolatus] 

Lygosoma austro-caledonica [Caledoniscincus austrocaledonicus] 
Lygosoma austro-caledonicum atropunctatum n. subsp. [Caledoniscincus atropunctatus] 

Lygosoma austro-caledonicum dorsovittatum n. subsp. [synonym of Caledoniscincus austrocaledonicus] 

 Lygosoma austro-caledonicum festivum n. subsp. [Caledoniscincus festivus] 

Lygosoma austro-caledonicum intermedium n. subsp. [synonym of Caledoniscincus festivus] 

  Lygosoma euryotis [Celatiscincus euryotis] 
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Lygosoma variabile [Tropidoscincus variabilis] 

 Lygosoma variabile aubryanum [Tropidoscincus aubrianus] 

Lygosoma tricolor [Marmorosphax tricolor] 

Lygosoma steindachneri [Lioscincus steindachneri] 

 subgenus Homolepida 

Lygosoma deplanchei [Sigaloseps deplanchei] 

 subgenus Siaphos 

Lygosoma gracile [Nannoscincus gracilis] 

Lygosoma mariei [Nannoscincus mariei] 

Genus Ablepharus 

  Ablepharus boutonii [Cryptoblepharus novocaledonicus] 

No types were designated for the four new subspecies proposed by Roux, but for each new taxon a 

detailed list of localities for specimens used was given.  

 

Roux also examined specimens from other museums in the process of reviewing the collections he 

had made, most significantly the Bocage types of Lioscincus steindachneri (type species for genus), 

Tropidoscincus aubrianus (type species for genus) and Lygosoma deplanchei that were held by the 

Lisbon Museum. Roux followed Boulenger (1887) in recognizing the following synonymies:  
Lygosoma arborum Bavay and Lygosoma deplanchei Bocage as synonyms of Lygosoma (Mocoa) nigrofasciolatus 

Peters following Bocage’s (1881) earlier synonymy;  

Euprepes haplorhinus Günther as a synonym of Lygosoma austro-caledonicum Bavay;  

Sauroscincus braconnieri Peters and Lygosoma röhssii Anderson as synonyms of Tropidolopisma variabilis 

Bavay; 

 Hinulia tetragonurus Günther as a synonym of Lygosoma deplanchei Bavay;  

Mocoa micropus Günther as a synonym of Lygosoma gracilis Bavay;  

 Nannoscincus fuscus Günther as a synonym of Anotis mariei Bavay.  
 

Roux also examined one of the Lisbon Museum types of Tropidoscincus aubrianus and recognized 

it as very close to, but distinct from, Lygosoma variabilis, and re-established it as a subspecies 

(contra Bocage, 1881).  

 

The treatise of species by Roux (1913) while being more comprehensive than that of earlier 

workers, particularly in the thoroughness of its comparative approach, provides little in the way of 

diagnoses, and by inference equates the unique set of morphological and biological characteristics 

assigned to a taxonomic unit (the species) as indicative of a natural entity. Roux’s assignment of 

species to higher taxonomic categories largely follows that of earlier workers in placing the 14 

species recognized in only two genera with five subgenera, reflecting earlier conservatism in skink 
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generic systematics of Boulenger (1887). Although the monograph added only a further three of the 

currently recognized species, the significance of the contribution is in that it was based on an 

extensive and well documented collection made by Roux during the time in New Caledonia. Further 

Roux examined a number of type specimens of taxa held in other European institutions in the 

process of reviewing the species recognized. These factors in combination resulted in the legacy of 

a relatively sound alpha taxonomy for the skink fauna as it was know at the time, and stood as a 

benchmark reference for a further 70+ years.  

 

In the 70 years following Roux’s monograph only a further six species of endemic New Caledonian 

skinks were described, each as single account. Lygosoma (Leiolopisma) novaecaledoniae [‘Genus 

4’ novaecaledoniae] described by Hampton Wildman Parker (1926) from a single specimen in the 

British Museum collected from the ‘upper Houailou River’ by P.D. Montague. Cryptoblepharus 

boutonii novocaledonicus [Cryptoblepharus novocaledonicus] was described by Mertens (1928) as 

part of a review of morphological variation in the genus (then regarded as a single species 

Ablepharus boutonii). Mertens’ holotype was a specimen from Roux’s collection in the Natur-

Museum und Forchungs-Institut in Senckenberk (SMF), received in exchange from Basel - the type 

is from Hienghéne. Lygosoma sleveni [Nannoscincus sleveni] was described by Arthur Loveridge 

(1941) from specimens in the Museum of Comparative Zoology at Harvard University that were 

originally part of the collection made by Roux and Sarasin - the holotype is from Mt Canala. 

Eugongylus haraldmeieri [Geoscincus haraldmeieri] and Leiolopisma greeri [‘Genus 1’ greeri] 

were both described by Wolfgang Böhme in 1976 and 1979 respectively from specimens collected 

by Harald Meier and lodged in the Zoologisches Forschungsinstitut und Museum Alexander Koenig 

in Bonn. Böhme’s description of Eugongylus haraldmeieri was based on two specimens collected 

by Meier from ‘Coulee’. The species has a particularly unusual suite of apomorphies, but these 

attributes were considered by Böhme to represent a grade of states between Eugongylus and Greer’s 

recently proposed Phoboscincus (1974) for the New Caledonian species Eumeces bocourti Brocchi 

and Eumeces garnieri Bavay. As such, the description of Eugongylus haraldmeieri was 

accompanied by a generic re-evaluation of Greer’s Phoboscincus which saw it placed in the 

synonymy of Eugongylus, and its constituent species (bocourti and garnieri) transferred to that 

genus, an action which has never gained acceptance by subsequent workers. Leiolopisma greeri was 

described from a single specimen collected by Meier on a second trip to New Caledonia in the 

region of Koumac. In describing this species Böhme alluded to the difficulty in determining 

relationships between the numerous New Caledonian species assigned to Leiolopisma at that time, 

citing cases of perceived convergence in morphology with other groups of skinks.  
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TABLE 2 

 

Chronological table of description and review of the New Caledonian skink fauna 1900-1980. 
Species highlighted in bold denote initial recognition of currently recognized taxa.  
Number of species in last column is cumulative and refers to number of taxa recognized now.  
 

Year & Author 
 

Species Described Present Status No.  

Andersson, 1908 
 

Lygosoma röhssii synonym Tropidoscincus variabilis  

Werner, 1908 Lygosoma euryotis Celatiscincus euryotis 13 
 

Roux, 1913 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Roux, 1913 (cont.) 

Lygosoma cyanurum - review 
Lygosoma samoense loyaltiensis 
Lygosoma bocourti 
Lygosoma garnieri  
Lygosoma nigrofasciolatus  
Lygosoma austro-caledonica  
Lygosoma austro-caledonicum atropunctatum 
Lygosoma austro-caledonicum dorsovittatum  
Lygosoma austro-caledonicum festivum  
Lygosoma austro-caledonicum intermedium   
Lygosoma euryotis  
Lygosoma variabile  
Lygosoma variabile aubryanum 
Lygosoma tricolor  
Lygosoma steindachneri  
Lygosoma deplanchei 
Lygosoma gracile  
Lygosoma mariei  
Ablepharus boutonii  

Emoia cyanura 
Emoia loyaltiensis 
Phoboscincus bocourti 
Phoboscincus garnieri 
‘Genus1’ nigrofasciolatus 
Caledoniscincus austrocaledonicus 
Caledoniscincus atropunctatus  
synonym of Cal. austrocaledonicus 
Caledoniscincus festivus  
synonym of Cal. festivus  
Celatiscincus euryotis 
Tropidoscincus variabilis 
Tropidoscincus aubrianus 
Marmorosphax tricolor 
Lioscincus steindachneri 
Sigaloseps deplanchei 
Nannoscincus gracilis 
Nannoscincus mariei 
Cryptoblepharus novocaledonicus 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
17 
 

Parker, 1926 Lygosoma (Leiolopisma) novae-caledoniae Lioscincus novaecaledoniae 18 
 

Mertens, 1928 Cryptoblepharus boutonii novo-caledonicus  Cryptoblepharus novocaledonicus 19 
 

Loveridge, 1941 Lygosoma sleveni Nannoscincus sleveni 20 
 

Bohme, 1976 Eugongylus haraldmeieri Geoscincus haraldmeieri 21 
 

Greer, 1974 Phoboscincus bocourti 
Phoboscincus garnieri 
Leiolopisma nigrofasciolatus 
Leiolopisma austrocaledonicus 
Leiolopisma euryotis 
Leiolopisma variabilis 
Leiolopisma tricolor 
Leiolopisma steindachneri 
Anotis gracilis 
Anotis mariei 
Anotis sleveni 
Cryptoblepharus novocaledonicus 
 

Phoboscincus bocourti 
Phoboscincus garnieri 
‘Genus1’ nigrofasciolatus 
Caledoniscincus austrocaledonicus 
Celatiscincus euryotis 
Tropidoscincus variabilis 
Marmorosphax tricolor 
Lioscincus steindachneri 
Nannoscincus gracilis 
Nannoscincus mariei 
Nannoscincus sleveni 
Cryptoblepharus novocaledonicus 

 

Bohme, 1976 Leiolopisma greeri ‘Genus1’ greeri 22 
 

Borner, 1980  Leiolopisma dorsovittatum bodoi Caledoniscincus austrocaledonicus 
 

22 
 

 
Achim-Rüdiger Börner (1980) in a fore-runner of late twentieth century ‘Wellsian’ taxonomy, 

reviewed the systematic status of ‘forms’ of the Leiolopisma austro-caledonicum complex from 
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southern New Caledonia and the Ile des Pins in a privately published, non-peer reviewed paper 

‘Miscellaneous Articles in Saurology’. In this article Börner described Leiolopisma dorsovittatum 

bodoi [Caledoniscincus austrocaledonicus] designating a holotype and series of four paratypes 

from a private collection from ‘Wiese bei Kutio auf der Ile des Pins südlich von Neukaledonien’. 

Börner regarded Leiolopisma [Celatiscincus] euryotis as part of the Leiolopisma austro-

caledonicum complex, but the reason for the supposed relationship are not stated specifically. As an 

aside Börner also proposed a major generic re-arrangement for the giant Pacific skinks, rejecting 

Böhme’s concept of the giant New Caledonian skinks as belonging in Eugongylus, resurrecting 

Tachygyia for Eumeces garnieri Bavay (overlooking Eumeces microlepis Duméril & Bibron, 1839 

as the type species for the genus) and transferring Eugongylus haraldmeieri Böhme also to 

Tachygyia, and lastly resurrecting Phoboscincus Greer but restricting it to type species Eumeces 

bocourti – all with no stated justification.  

 

Eugene Kramer (1979) designated lectotypes for the species described by Roux from specimens 

from locations listed by Roux in the descriptions of the new species, and which were lodged in the 

Naturhistorisches Museum Basel. This action was undertaken independent of any review of the 

status of these species, and hence no systematic reasoning lies behind the selection of the primary 

type representing these taxa. Edouard Brygoo (1985) published a catalogue of skink type specimens 

at the Museum National d’Histoire Naturelle in Paris, that identified specimens in that collection 

obtained from Bavay, and presumed to be the long-lost syntypes of several Bavay taxa including: 

Lygosoma deplanchei, Lygosoma gracilis, Anotis mariei, Lygosoma tricolor and Tropidolopisma 

variabilis. This was the first mention of the existence of Bavay skink types outside of the specimens 

of L. deplanchei, L. gracilis, and A. mariei listed by Boulenger (1887) in the BMNH catalogue. No 

discussion was given by Brygoo as to the ‘discovery’ of the Bavay types in France after such long 

period of obscurity. 

 

Generic conservatism was a feature of ‘lygosomid’ skink systematics for over half a century after 

Boulenger’s (1887) classification, though the recognition of increasing finer sub-generic units by 

Malcolm Arthur Smith (1937) and Myron Budd Mittleman (1952) began the process of recognizing 

units of species that later formed the basis of many of the genera recognized today. Smith (1937; p. 

217) stated that the purpose of his ‘review of the genus Lygosoma …and its allies’ was to show 

generic relationships, particularly with a view to tracing the ‘degenerate’ (elongate and limb 

attenuate) forms in each group.  In assessing the existing generic classification Smith made the 

distinction between natural assemblages of species, which he treated as genera, and other groups of 
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species previously accorded generic rank but which he regarded (Smith, 1937: p.213) as ‘merely 

assemblages’ and ‘not capable of being defined’ - these genera he abandoned. The key 

morphological characters under which taxa were listed indicated ‘lines of descent rather than a 

means of identification’ (Smith, 1937: p.215).  As such, the aim of Smith’s classification was 

phylogenetic in that it attempted to reflect what he believed were natural groups. Within the genus 

Lygosoma Smith recognized three sections, Section Sphenomorphus, Section Lygosoma and Section 

Leiolopisma. The Section Sphenomorphus contained species now associated with the 

Sphenomorphus Group (sensu Greer, 1979), to which a single New Caledonian species, deplanchei 

Bavay, was assigned. The Section Leiolopisma was extensive, with 80 species. It was stated by 

Smith 1937: p.223) to be an assemblage of species that ‘cannot clearly be assigned to any genus’, 

with the majority ‘derived from section.....Lygosoma’ and others from Emoia, but all of which were 

united by a single feature, an undivided more or less transparent disc in the lower eyelid, a character 

regarded by Smith as useless in defining the genus as it also occurred in other skink genera. The 

arrangement of species in the Section Leiolopisma was phenetic, being based on easily determined 

characters, and then by geography. As a consequence the New Caledonian species placed in this 

Section were allocated to one of several sub-sections each of which contained taxa from widely 

disparate regions, and each of which was recognized by a suite of morphological attributes. As a 

classification that reflected natural groupings, particularly with regard to the New Caledonian 

species, it was only a marginal improvement over Boulenger’s (1887) earlier taxonomy. 

 

Mittleman’s (1952) classification of lygosomine lizards, like Smith’s earlier contribution, was 

stated to be an attempt to reflect perceived phylogenetic relationships, but with a preference for 

‘compact and more tightly drawn genera’ than large all-inclusive groupings. Mittleman identified 

Lygosoma and related genera as constituting a subfamily, the Lygosominae, one of four within the 

Scincidae, using a combination of osteological characters relating to the palate and scalation 

characters relating to the position of the naris to define the subfamilies. Within the Lygosominae 

Mittleman recognized at least 33 genera, but the classification did not present any evidence for 

perceived intergeneric relationships (by comparison Smith had recognized 10 genera and 5 

subgenera within 3 sections of Lygosoma and its allies). As part of the process of identifying 

smaller natural units (genera) Mittleman sub-divided the extensive Section Leiolopisma sensu 

Smith into seven genera which to some extent approximated the morphological groupings within 

the genus as previously identified by Smith. The New Caledonia species previously assigned to 

Section Leiolopisma by Smith were placed in three genera by Mittleman, with only a single New 

Caledonian species, nigrofasciolata, retained in a considerably more refined Leiolopisma (as 1 of 
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21 species), which still included taxa from widely disparate regions including Australia, New 

Zealand, Mauritius and West Africa. The majority of the New Caledonian species (aubrianus, 

austro-caledonica, euryotis, novae-caledoniae, steindachneri, tricolor, and variabilis) were placed 

in Lampropholis (7 of 13 species) which also included taxa from the Australian region; and the 

species mariei and gracilis  were placed in Anotis (as two of six species), also including taxa from 

Australia.  

 

Table 3: Generic assignment of New Caledonian skinks by Smith (1937) and Mittleman (1952). 

Smith – 1937 Mittleman – 1952 Current taxonomy 

Riopa (Eugongylus) garnieri Tachygyia garnieri Phoboscincus garnieri 

Lygosoma (Sphenomorphus) deplanchi Sphenomorphus deplanchei Sigaloseps deplanchei 

Lygosoma (Leiolopisma) nigrofasciolatus Leiolopisma nigrofasciolatus ‘Genus 1’ nigrofasciolatus 

Lygosoma (Leiolopisma) variabile Lampropholis variabile Tropidoscincus variabilis 

  Lampropholis aubrianus Tropidoscincus aubrianus 

Lygosoma (Leiolopisma) steindachneri Lampropholis steindachneri Lioscincus steindachneri 

Lygosoma (Leiolopisma) tricolor Lampropholis tricolor Marmorosphax tricolor 

Lygosoma (Leiolopisma) euryotis Lampropholis euryotis Marmorosphax tricolor 

Lygosoma (Leiolopisma) novae-caledoniae Lampropholis novae-caledoniae ‘Genus 4’ novaecaledoniae 

Lygosoma (Leiolopisma) austro-caledonicum Lampropholis austro-caledonicum Caledoniscincus austrocaledonicus 

Lygosoma (Leiolopisma) gracile Anotis gracile Nannoscincus gracilis 

Lygosoma (Leiolopisma) mariei Anotis mariei Nannoscincus mariei 

Ablepharus boutonii Cryptoblepharus  boutonii Cryptoblepharus novocaledonicus 

 

The classifications of both Smith and Mittleman recognized garnieri as generically distinct from all 

other New Caledonian skinks. Smith included it as part of Riopa (Eugongylus) which contained six 

species, including the giant Pacific region species [Tachygyia] microlepis from the ‘Friendly 

Islands’ (Tonga) and the Melanesian species [Eugongylus] rufescens and [Eugongylus] 

albofasciolata. Mittleman refined the placement of these taxa considerably, and placed garnieri in a 

newly erected genus, Tachygyia, along with the type species Eumeces microlepis Duméril and 

Bibron. Both Smith and Mittleman regarded deplanchei Bavay as generically distinct from all other 

New Caledonian skinks, placing it the subdivision Sphenomorphus as one of 63 species and in the 

genus Sphenomorphus as one of 134 species, respectively. In both cases the characters used to 

assign deplanchei to these groups require the species to have paired frontoparietal scales and a scaly 

lower eyelid. The first character is not found in the species as it is now recognized, and the second 

is open to interpretation (see section 4.2). The characters used to diagnose genera by Mittleman and 

by Smith were similar, and relate to: body proportions (including reduction in size and loss of 

limbs); diminution and loss of the ear opening; degeneration of the eye; transformation of the scaled 

lower eyelid to one with a transparent window; changes in the head scalation; scalation of the digit; 
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and osteology of the palate. Mittleman also made extensive use of an additional character, 

enlargement of the preanal scales, which persists as a major diagnostic marker of group 

relationships to the present. The difference between the two workers was Mittleman’s ability to 

further partition unique suites of characters and identify more ‘generic’ units, whereas the units 

defined by Smith, while larger, were intended more to reflect nested relationships within 

Lygosomine skinks.  

 

Allen Greer began a 35 year crusade of refinement of scincid lizard systematics, which re-defined 

the subfamily Lygosominae (Greer, 1970a), identified major sub-groups within the Lygosominae 

(Greer, 1974; 1979; 1989), and reviewed lygosomine genera and their relationships (Greer, 1967 – 

Rhodona and Ablepharus; Greer, 1967 – Eumecia; Greer, 1968 – Geomyersia; Greer, 1970b – 

Dasia) developing and refining characters for diagnosing natural groups in the process. The main 

advance in the subfamilial classification of skinks as proposed by Greer was the diagnosis of a 

Lygosomine subfamily that represented a natural group rather than merely an assemblage of genera, 

but the ‘greatest single taxonomic problem with the Lygosominae’ remained the ‘delimitation and 

relationships of genera’ (Greer, 1970: p. 171), and the ‘relationships of the New World Leiolopisma 

with each other and with their supposed Old World congeners .. a major unresolved problem in 

skink systematics’ (Greer, 1970: p. 179). Generic concepts within Lygosomine skinks were further 

refined by Greer (1974) in diagnosing a number of monophyletic genera from Smith’s Section 

Leiolopisma, and in allocating these and related genera to three major groups based on a suite of 

osteological and scalation characters. The genera placed in ‘Group I’ (later part of the 

‘Sphenomorphus Group’ of Greer, 1979) and ‘Group II’ (later part of the ‘Eugongylus sub-group of 

the Eugongylus Group’ of Greer, 1979) were thought to have evolved independently from a 

primitive ‘Mabuya’ stock as found in south-east Asia, with ‘Group III’ (later part of the 

‘Lampropholis sub-group of the Eugongylus Group’ of Greer, 1979) having derived from ‘Group 

II’. All New Caledonian skink species resided in genera placed in ‘Group II’, the majority in a 

redefined Leiolopisma , which also included species from New Zealand, Australia (including Lord 

Howe Island), and Mauritius in the Indian Ocean. Greer (1974: p. 17) seems to have regarded 

Leiolopisma as a lineage (monophyletic) by virtue of stating the Australian species spenceri as 

coming close to resembling ‘a morphologically reasonable hypothetical ancestor’ for the genus. 

However, the genus was weakly diagnosed, with exceptions amongst the included species for 

almost every diagnostic character presented. Greer further refined relationships for the giant New 

Caledonian skinks by raising Eumeces bocourti Brocchi from synonymy of garnieri for the first 

time since its description in 1869, and in placing it and Eumeces garnieri Bavay in a newly erected 
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genus, Phoboscincus, to accommodate both species. Greer considered Phoboscincus to be closely 

allied to both Eugongylus (which included the species rufescens and albofasciolatus and sulaensis – 

ranging through Melanesia) and Tachygyia (a single species, microlepis, from Tonga), and on 

distributional data, for Tachygyia and Phoboscincus to be independently derived from a 

Eugongylus-like ancestor. The diminutive species mariei Bavay, gracilis Bavay and sleveni 

Loveridge were retained in a redefined Anotis which also included two Australian species (maccoyi, 

graciloides). Anotis was considered by Greer to be a specialized genus derived from Leiolopisma, 

but he was unconvinced of its monophyly. These generic rearrangements and the accompanying 

statements of relationships inferred by implication several independent origins for the scincid fauna 

of New Caledonia. Greer (1979) further refined major groupings of Australian skinks defined on 

explicitly stated derived (apomorphic) character states, assigning (sometimes tentatively) most of 

his earlier ‘Group I’ genera to the ‘Sphenomorphus Group’, and recognized the ‘Eugongylus Group’ 

which contained two sub-groups, the ‘Eugongylus sub-group’ which equated to the earlier ‘Group 

II’ genera, and the ‘Lampropholis sub-group’ which equated to the earlier ‘Group III’ Australian 

genera (except for Notoscincus which was transferred to the ‘Sphenomorphus Group’). The 

significance of Greer’s contributions to the systematics of the New Caledonian skinks lie in that he 

was the first worker to provide explicit statements regarding relationships among the New 

Caledonian taxa in a modern phylogenetic context, and in further diagnosing natural groups among 

the related Lygosomine skinks provided a considerably more robust framework within which to the 

investigate interspecific and intergeneric relationships of the New Caledonian lizards.  

 

In the decade after Greer defined the Eugongylus group and during the period that the candidate’s 

own studies on the New Caledonian skinks were underway, two, not entirely concordant, works 

were published which were to influence generic concepts of this group of skinks in the years 

following. Greer (1989) further refined concepts of relationships in the Eugongylus in diagnosing 

the Pseudemoia group (incorporating the Lampropholis group as defined in 1979) on the basis of a 

single apomorphy not observed in other major group of skinks, fusion of the elements of the atlantal 

vertebra, for a group of Australian taxa (covering 12 genera), but also stated as including taxa from 

New Guinea and New Caledonia, though the latter were not specifically listed. The Pseudemoia 

group as conceived by Greer comprised an extensive group of taxa centred on the Coral and western 

Tasman Seas with an explicitly inferred level of monophyly that included only part of the New 

Caledonian skink fauna.  Around the same time period Hutchinson et al. (1990) reviewed the 

Australian species previously assigned to Leiolopisma using primarily genetic criteria. This study 

placed the Australian taxa into five genera (four newly erected) based on phylogenetic relationships 
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identified by micro-complement fixation (MC’F) comparisons, and supported by a suite of 

morphological apomorphies consistent with these genetic groupings, although no independent 

cladistic analysis of the morphological data were undertaken. In the process genetic comparisons 

were made with a very limited suite of extralimital taxa, including two species from New 

Caledonia, two from New Zealand, and the type species Leiolopisma telfairii from Mauritius. The 

results of the genetic study by Hutchinson et al. (1990) had two implications which impacted on 

New Caledonian skink systematics. Firstly the New Caledonian and New Zealand species of 

Leiolopisma were identified as not being congeneric with, or particularly close to, the Australian 

taxa, and neither was telfairii the type species for Leiolopisma. Secondly the content of one of the 

genera proposed by Hutchinson, Niveoscincus (a genus of eight species from Tasmania and adjacent 

south-east Australia), included species with the atlantal arches of the first cervical vertebrae fused to 

the intercentrum (spenceri) and others with the plesiomorphic condition in which all elements are 

separate (all other species in the genus), in effect implying non-monophyly of Greer’s Pseudemoia 

group and for multiple evolutionary events for this character state.  

 

Relationships within the Eugongylus group remain contentious for much of the period since it was 

proposed, with no real clarification of the extralimital or within-island relationships of the New 

Caledonian skinks, other than the suggestion by Hardy (1977) and Hickson et al. (2000) that the 

New Caledonian skinks were perhaps the closest relatives of those on New Zealand. Conversely, 

monophyly of the Eugongylus group has been corroborated by a several independent molecular 

based studies (Hutchinson et al. 1990; Honda et al. 2000, 2003; Smith 2001; Smith et al., 2007(22)).  

 

In summary the early perceptions of species richness in New Caledonia were limited by the degree 

of collecting effort or geographic coverage of sampling across the region, and by limited 

communication between workers on the New Caledonian lizard fauna, particularly in the very early 

phase - several times resulting in the description of the same species by different authors within a 

relatively short space of time. Most of the collections available to early workers were small, and 

often made by a third party. As such, the research specimens generally lacked detailed collection 

data, presenting the skink fauna in very much a broad regional context, if any context at all. The 

collections made by Roux and the results published were the first to present a detailed overview of 

the regions lizard fauna. In particular Roux’ description of a number of subspecies and recognition 

of existing subspecies are a reflection of the level of detailed investigation possible with the use of a 

large and comprehensive collection. What is truly outstanding is that the monograph produced by 

Roux remained the reference for New Caledonian herpetology for a period of 70 years during the 
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20th century, and by virtue of the marginal attention paid to the New Caledonian skink fauna, it 

remained largely ‘up-to-date’ with only a further six species added during that period. A lack of 

resolution for scincid relationships in general for most of the 19th century and the first half of the 

20th century clouded early perceptions of the relationships of the New Caledonian skinks to each 

other and to other skinks world-wide. Rather, the progress that was made in determining 

relationships of species was in the progressive accumulation of characters to define groups and the 

gradual definition of more tightly defined and less ‘all-encompassing’ morphological groups, and in 

progressively working towards defining natural lineages via a phylogenetic line of reasoning.  

 

At the end of this period of investigation several points indicate the species richness of New 

Caledonia was far from being well documented: 

•  the extensive collections of both skinks and geckos made by Roux in 1913 suggest a greater 

degree of regional differentiation than could be assessed with the small collections 

previously available. Roux made relatively broad travels (for the time) throughout the 

island during his 16 month sojourn, and the extent of coverage provided by these 

collections lent credence to the distribution patterns derived, as with Roux’ recognition of 

the localized nature of the distributions of Bavayia ornata and Lygosoma [Lioscincus s.s.] 

steindachneri, both of which he recorded only from the Panié Range in the far north of the 

Grande Terre.  

• largely as a result of the increased research collections available Roux was able to identify 

the presence of a number of new taxa indicating that more extensive field studies could 

yield similar results.  

• despite the alpha systematic of the region’s skink fauna being largely unreviewed since 

Roux’s (1914) treatise there had still been a progressive accumulation of new, and in some 

cases unusual, taxa to the region’s skink fauna. In particular the discovery of the 

morphologically divergent Eugongylus haraldmeieri in 1976 indicated the potential for the 

existence for other highly derived species occupying specialized niches to be found. 

 

At the supraspecific level the relationships of a substantial parts of the Lygosomine skink fauna in 

the southwest Pacific were still largely unresolved at the end of this period with all New Zealand, 

most New Caledonian, and a large body of southeast Australian species still residing a single genus 

of uncertain integrity and affinities, ‘Leiolopisma’. Greer (1974) had made significant progress 

(relative to previous workers) in defining monophyletic Australian Eugongylus group genera, but 

had not comprehensively investigated the intrageneric affinities of Leiolopisma in which nearly all 
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New Caledonian species and all New Zealand species of skink still resided. One of the contributing 

factors confounding such an exercise was the apparent high level of morphological diversity 

amongst the New Caledonian skinks, as evidenced by both the early and recent discoveries.  

 

Consequently, at the end of this period our knowledge of the systematic status and biology of the 

New Caledonian skinks remained unanswered or inadequately addressed for many species with 

regard to: 

• the extent of intra- and interpopulation variation in morphology within species to assess the 

accuracy of these characters to reflect natural taxa, particularly with regard to clinal vs 

discontinuous variation in supposedly diagnostic traits. 

• variation in morphology and life history traits in taxa known only from relatively little 

research material.  

• evidence of contact zones between similar species without evidence of morphological 

intermediacy.  

• biological information relating to behaviour and habitat preferences that could be used in 

assessing intra-generic relationships within ‘Leiolopisma’. 

•  a suite of morphological apomorphies that could be used to infer interspecific relationships 

within the concept of ‘Leiolopisma’ at that time.  
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CHAPTER 2 

NEW CALEDONIAN SKINK SYSTEMATICS 1979 -2009 
 

2.1 APPROACH 

The primary aims of the systematic studies undertaken have been to investigate the extent of species 

diversity in the New Caledonian skink fauna, and the relationships of those species at a local level 

(with other New Caledonian skinks), and with their relatives elsewhere in the Pacific region. 

Fundamental to these goals has been the definition of species, which in turn provided the 

information required to identify natural groups of species - the relationships between the groups 

reflecting evolutionary pathways in morphology, biology and behaviour.  

 

Note: bracketed superscript denotes the reference is one of the publications presented here as part of 

the candidature – see chapter 3 for the specific reference numbered. 

 

2.1.1. Defining Species 

Concepts: Species are fundamental to studies of ecology, evolution, systematic, and conservational 

biology (Sites & Marshall, 2004). In a biological sense the species is a naturally occurring group of 

individual organisms that comprises a basic unit of evolution (Wilson, 1981) and secondly they are 

a category within a hierarchical system of nomenclature governed by rules – a formal taxonomy. 

Formal definitions of species concepts include: 

• the biological species concept (BSC): defined by Mayr (1969) as ‘groups of interbreeding 

natural populations that are reproductively isolated from other such groups’.  

• the evolutionary species concept (ESC): defined by Wiley (1981) as ‘a single lineage of 

ancestor descendant populations which maintains its identity from other such lineages and 

which has its own evolutionary tendencies and historical fate’.   

• the phylogenetic species concept (PSC): defined by Nixon and Wheeler (1990) as ‘the 

smallest aggregation of populations …or lineages diagnosable by a unique combination of 

character states in comparable individuals’. 

• the general lineage concept (GLC): defined by De Queiroz (1998) as equating species with 

‘segments of population level evolutionary lineages’. 

 

Criteria: The common feature of these species concepts is that they are clearly lineage-based (Hey, 

2006); the basic differences between them are operational, via the criteria by which they identify or 

retrieve species. Sites and Marshall (2004) reviewed the operational criteria for delimiting species 
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and the suitability of biological, morphological, and genetic data individually or in combination in 

both tree-based and non-tree based approaches. All methods were identified as having some degree 

of limitations or assumptions, most notably: 

• lineage isolation sufficient for character divergence can reduce speciation to single character 

substitutions for both genetic and morphological data. 

• lineage isolation sufficient for coalescence to monophyly of haplotypes at one locus equates 

non-recombinant haplotype clades to species. 

•  gene genealogies, as expressed by gene trees, may be disconcordant with species lineages if 

these genealogies coalesce above or below the divergence/reticulation interface, and do not 

necessarily equate to species, particularly where divergence has been recent, and becoming 

less of a problem as time since divergence increases. 

• phenetic clustering to summarize patterns of geographic variation in morphology assumes a 

causal connection between overall similarity and degree of genetic continuity. 

• virtually all methods are highly sensitive to sampling design.  

 

As such different data sets and different methods of delimiting species may give ambiguous and 

conflicting results and will occasionally fail to be concordant with each other as a consequence of 

multiple evolutionary processes operating within and between populations, and the failure of any 

given discovery method in a particular case does not negate the reality of the species in nature. One 

of the fundamental failings of criterion-based definitions of ‘species’ is that these definitions cannot 

solve the difficulty of species identification (Hey, 2006), and cannot be forced to serve the 

arbitration of entities that are truly ambiguous – what is required is honest assessment of the 

uncertainties of methods, and cross-validation of inferences from a single method or data set (Sites 

& Marshall, 2004). 

 

Principles adopted: Phenetic (morphological) diagnostic traits as inference of biological and 

evolutionary characteristics were the primary basis of recognition of most species of New 

Caledonian skinks in the early phase of my investigation (1986-1999), and this approach was still 

used in the later phase of investigation to make assessments in defining species, whether it be the 

review of the status of existing taxa or recognition of undescribed taxa, and is often supplemented 

by independent genetic data. As such the formal published descriptions of species recognized 

include a range of character states and statements purporting to diagnose new species from their 

congeners, and to also give detailed assessments of intraspecific variation in morphological traits 

(where samples are sufficiently large). Though not explicitly stated, these accounts, by inference, 
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evaluate the levels of morphological variation between putative species as an indicator of 

reproductive isolation, where recognition of species boundaries assumes that between-species 

variability for a diagnostic trait is greater than within-species variability, with introgression limited 

or absent – in effect operating under a primarily biological species concept but also with lineage-

based overtones in that the recognition of within-species variability implies relatedness of the 

component demes contributing to that variation (Wiley, 1981). Even in the later phase of 

investigation morphological data alone was sufficient to infer species status on several recently 

described taxa (Lioscincus vivae(18); Nannoscincus manautei(18); Kanakysaurus viviparus(19); 

Nannoscincus garrulus(21)) all of which had a suite of two or more morphological markers, these 

being regarded as equating to independent expressions of nuclear genes. The mitochondrial DNA 

(mtDNA) data accompanying the morphological evidence corroborated the taxa as lineages distinct 

from related taxa, the level of genetic differentiation being indicative of divergence and the 

possibility (or not) of coalescence of genes between taxa. 

 

Molecular techniques have the potential to provide large amounts of information on genetic 

differentiation between taxa. This genetic information can provide a scheme of relationships 

between groups of taxa based on genetic similarity that were often not clearly apparent from 

morphological data alone. As such, various genetic methodologies have been applied to lineage-

based investigations, with the aim of providing data that will assist in delimiting species boundaries. 

Allozyme electrophoresis and nuclear DNA sequence data provide information on allele frequency 

between populations for nuclear genes, the degree of allelic integrity an indicator of reproductive 

isolation or exclusivity (lack of hybridization) between populations. Nuclear genes (when selected 

from distinct chromosomes) can each provide an independent estimate of the species tree. 

Mitochondrial DNA evolves rapidly and provides an abundance of genotypic markers, and it is this 

feature in particular which has (presumably) made mtDNA useful in phylogenetic studies of 

recently evolved groups (Wiens & Penkrot, 2007). But mitochondrial genes are inherited as a single 

linkage group (haplotype - through the female parent only) and provide only one estimate of the 

species tree, limiting its use to unequivocally delimit species. Application of mtDNA data to 

lineage-based species concepts that demand absolute phylogenetic patterns is problematic in 

populations that are absolutely fragmented and have their own evolutionary trajectories and 

tendencies, but which display haplotype trees that are not cleanly subdivided into monophyletic 

clades due to incomplete lineage sorting (Templeton, 2001). Similarly the use of mtDNA data alone 

in assessing species boundaries does not allow for the detection of introgressive hybridization, the 
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degree of reproductive isolation being one of the key criteria in inferring species status under the 

biological species concept. Recognition of hybridization requires comparisons among two or more 

independent genetic markers. Hence, mitochondrial DNA must be compared with nuclear genes or 

with a marker presumably determined by a nuclear gene, such as some morphological trait.  

In the latter part of my investigation genetic methods (multilocus allele frequency data and DNA 

sequence data) were used to assist in defining lineages within genera where morphological variation 

had indicated the possible existence of previously unrecognized taxa, but was not in isolation 

sufficient to diagnose these additional taxa with confidence.  In studies using allele frequency data 

the fixed differences in genetic characters states (alleles) were regarded as diagnostic nuclear 

markers indicative of species boundaries. This approach in combination with morphological data 

and information on sympatry was used in two studies into the genus Caledoniscincus(10, 17). Genetic 

data based on DNA haplotypes has been used to extend the lineage-based line of investigation to 

problematic groups of morphologically similar taxa, providing information on the degree of 

relatedness between the morphologically similar sister species pairs, Celatiscincus similis(20) from 

its congener C. euryotis, and Kanakysaurus zebratus(23) from its congener K. viviparus, and in 

several morphologically similar species of Marmorosphax(24). In these studies information relating 

to levels of sequence divergence of mtDNA haplotype clades was used as an independent 

assessment of level of gene flow between taxa in combination with a (limited) suite of 

morphological markers in assessing their status as distinct species. Recognition of the lineages 

recently described as species of Marmorosphax(24) from individual isolated massifs in the north-

west ultramafic ranges was particularly problematic given the limited morphological variation 

between the genetic lineages. The evolutionary scenario for this group of Marmorosphax is 

compatible with that of phylogenetic niche conservatism (Wiens, 2004) in which allopatric sibling 

species specialized for a particular niche are likely to develop exclusive DNA haplotype 

phylogenies, but which may not necessarily be accompanied by a suite of diagnostic morphological 

markers, and has been proposed as a key factor in initially isolating populations and creating new 

lineages.  

 

2.1.2. Phylogenetic Relationships 

Systematic research at the higher levels provides the basis for understanding the relationships 

within and between taxonomic units. Supraspecific taxa are defined, or justified, by shared traits 

which demonstrate their relatedness as a natural group, and which in turn reflect a measure of 

shared evolutionary uniqueness of the members. Wiley (1981) identifies natural, or monophyletic 
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taxa as containing members (that are) genealogically more closely related to each other than to any 

other organism outside the taxon, that is genealogical entities with a shared common ancestral 

species not shared with another taxon. The characters hypothesized to justify these unique 

genealogical groups, synapomorphies, are homologous characters hypothesized to have arisen in the 

ancestral species of these taxa. The most appropriate criterion for determining which particular state 

for a character is the derived apomorphic condition is by out-group comparison, stated as ‘for a 

given character with 2 or more states within a group, the state occurring in related groups is 

assumed to be the plesiomorphic state’ (as cited by Kitchling, 1996: p.23).  Reference to a single 

outgroup, the most recent common ancestor of the in-group, may not achieve global parsimony 

(Kitchling, 1996: p.23) and for this reason two or more outgroups are used to adequately assess the 

distribution of character states in the immediate out-group to infer polarity. In summary the 

identification of supraspecific taxa (subgenera, genera, tribes etc.) should define putatively natural 

groups of species via independently acquired traits.  

 

Greer consistently utilized suites of morphological character states to define what he believed to be 

monophyletic taxa within Lygosomine skinks at the suprageneric group level (Greer, 1974, 1977, 

1979), and for the constituent genera (Greer, 1967, 1979, 1980, 1982, 1983; Greer & Simon, 1982; 

Greer et al., 1985), in line with the basic philosophy of identification of natural groups of species 

outlined above. Initially the interpretation of the evolutionary significance of a character as 

‘advanced’ and indicative of phylogenetic relationships was based more on perceived evolutionary 

trends in the development of characters, and was the primary principle in behind arguing for certain 

arrangements of taxa in a study defining the subfamilies of skinks (Greer, 1970). This study also 

argued for the subfamily Scincidae as ancestral to the other three subfamilies, one of which is the 

Lygosominae – the group of skinks within which the New Caledonian radiation is nested, and 

suggested that scincine genus Eumeces possibly represents the most primitive living skink, setting 

the platform for subsequent use of Eumeces as the out-group to lygosomine skinks in defining the 

polarity of character states. Greer (1970: p. 11) also identified the south-east Asian Mabuya as the 

‘very likely candidate for the ultimate ancestor of any lygosomine skink’, establishing it as the out-

group taxon to genera within the Lygosominae. Hence, the polarization of character states as 

‘primitive’ (plesiomorphic) or ‘derived’ (apomorphic) in Greer’s’ initial review of ‘Leiolopisma’ 

and its relatives drew on comparison primarily to Mabuya as the generally primitive genus of skink 

from which the Group I and II skinks evolved (1974: p.7), and then to Eumeces, the ‘stem genus of 

skinks and possibly the direct ancestor of Mabuya’ (1974: p. 3).  Greer (1979) later retained the use 

of Mabuya and Eumeces as outgroups, but also made reference to gerrhosaurine cordylids (as 
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represented by Gerrhosaurus) when a more distant comparison was required in defining 

suprageneric groupings of Australian taxa, but provided no explanation as to this decision which is 

presumably based on an inference of relationship between skinks and gerrhosaurines in sharing a 

similar pattern of tubules found in osteoderms (Greer, 1970). Greer’s use of Eumeces and Mabuya 

in inferring polarities of character states was in the context of their representing the condition likely 

to be found in the ancestors to each of the successively higher phylogenetic groups. In this sense 

they acted operationally as out-groups, but did not include the other lygosomine genera in 

immediate out-group comparisons, and other scincines in distant out-group comparisons. The logic 

behind this approach is understandable given the extent of taxa involved in the out-group 

comparisons, the formulative nature of the understanding of suprageneric relationships, and the 

probable high level of homoplasy likely to be encountered for many morphological characters 

associated with particular life history traits. As such, Greer’s approach in using Eumeces and 

Mabuya which were believed to monophyletic and to embody the plesiomorphic state in both the 

scincines and lygosomines respectively was operationally practical and overcome some of the 

problems associated with homoplasy of character states that are likely to be encountered with an all-

encompassing approach to taxa included in the out-group. A similar tactic to choice of out-group 

taxa was taken by Shea (1992) in a phylogenetic study of the scincid genus Tiliqua and its relatives 

in limiting the selection of lygosomine skinks in the out-group to non-attenuate taxa, so as to not 

confuse the perceived polarity of characters associated with an elongate body form which 

characterized the in-group taxa.  

 

Recent genetic studies have to some extent challenged the universality of the particular outgroups 

used by Greer. A strictly gerrhosaurid/scincid group has not been retrieved, although an association 

between skinks and cordylids via the presence of the later in the well supported group Cordylidae + 

Xantusiidae (Whiting et al., 2003) as the sister to skinks indicates the broader outgroup within 

which gerrhosaurids lie is appropriate. Recent genetic studies have also suggested Mabuya to be 

polyphyletic (Honda et al., 1999, 2000, 2003; Mausfeld et al., 2002; Mausfeld and Schmitz, 2003) 

and representing distinct Asian, Cape Verde, South American and African/Madagascan lineages 

(Mausfeld et a., 2002; Mausfeld and Schmitz, 2003). The position of the Asian ‘Mabuya’ group 

(now Eutrophis) that was used by Greer (1974) for most outgroup comparisons and which was 

regarded as the most primitive member of the genus at the time is also basal in some genetic 

phylogenies (Mausfeld et al., 2002), though regional relationships are less well resolved in the more 

extensively sampled study (Mausfeld and Schmitz, 2003). The broadscale molecular phylogenies 

for lygosomine skinks (Honda et al., 2000, 2003) identify a well supported Mabuya group that 
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includes all regional lineages in combination with some Asian lygosomine genera (Dasia, 

Apterygodon), that is either the sister to the Eugongylus group, or part of a polytomy that also 

includes the Eugongylus and Egernia groups (sensu Greer, 1979) and a newly defined Lygosoma 

group (sensu Honda et al., 2003) – but the Sphenomorphus group always the sister to all other 

lygosomine groups. Guidance from the molecular data on the choice of the Mabuya group as the 

immediate outgroup for the Eugongylus group is equivocal, but further outgroup comparison should 

also include the Sphenomorphus group. Genetic studies(Schmitz et al., 2004) have also identified 

the scincine Eumeces as polyphyletic, with the African Eumeces (itself polyphyletic) in 

combination with African scincines Scincus and Scincopus the sister to the American and Asian 

Eumeces (the latter also polyphyletic). Although now open to reinterpretation in the light of recent 

genetic studies, the choice of outgroups by Greer has proven relatively robust with regard to their 

phylogenetic position in the molecular phylogenies, and as a consequence their past utility in 

inferring polarity of character states, but it is clear the use of additional outgroups is now required to 

account for the complexity (and variability) of the molecular phylogenies now able to be generated.  

 

Throughout the period of my investigation into the relationships of the New Caledonian skinks, the 

recognition and definition of monophyletic groups was undertaken within the context of the 

phylogenetic framework for the group established by Greer over consecutive publications, and 

utilized similar operational principles in identifying suites of morphological synapomorphies to 

define natural or monophyletic genera(1, 7, 8, 11, 13, 19, 20), and intrageneric groupings(3, 15, 21). More 

recently both morphological data and genetic information from DNA sequence data providing 

comparative levels of sequence divergence have been used in combination to further identify and 

define supraspecific groups of taxa as distinct evolutionary lineages, in some cases drawing 

extensively from this genetic data for support for monophyly of the constituent species (L. 

steindachneri and L. vivae as Lioscincus sensu lato (18)), and to infer intra-generic relationships 

among morphologically conservative taxa(23, 24).  

 

A phylogenetic analysis of the New Caledonian skinks based on morphological characters has not 

been contemplated for the following reasons: firstly, until very recently (Smith et al., 2007: Chapple 

et al., 2009) there was no convincing evidence for monophyly of the New Caledonian fauna; 

secondly, as a consequence this would have required the in-group for study to include the entire 

Eugongylus group of skinks; thirdly, there are likely to be too few characters that could be polarized 

with certainty to give resolution over such an extensive array of species in such an expansive in-

group (A. Greer pers. comm.); lastly, teasing convergence from homology in character states would 
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be extremely problematic for those associated with life history traits, particularly towards 

fossoriality. Molecular-based systematic studies have the potential to provide large amounts of 

information on genetic differentiation between taxa that overcomes most of the issues identified 

above. To this end investigation of intergeneric relationships between the New Caledonian genera, 

and other members of the Eugongylus group of skinks (Smith et al.(22)) has been through the use of 

mitochondrial and nuclear DNA sequence data. 

 

2.2. SYSTEMATIC STUDIES  

 This section presents the advances made in the past 30 years by my investigations into the diversity 

and relationships of the New Caledonian skink fauna. This research has focused on defining 

boundaries between taxa, these being the entities which provide the basis for defining relationships 

between taxa at the inter and intrageneric level, and which in turn provides an evolutionary 

perspective on the distribution of morphological and ecological traits and the processes that led to 

speciation. During this period extensive field research in the region has enabled the acquisition of 

larger and more representative research collections than available to other workers. These larger 

research collections have extended the capability of investigation by:  

• allowing investigation of geographic variation within existing species, which in turn has 

allowed recognition of the location and nature of species boundaries between congeners. 

•  providing the material upon which to review the taxonomy and biology of species already 

described. 

• the discovery of species that have allowed further assessment of the extent of morphological 

conservatism or divergence within a lineage, and the expression of morphological traits in 

species representing evolutionary ‘links’. 

 

2.2.1. Species Diversity and the Description of New Taxa 

The initial phase of investigation (1979-1999) consisted primarily of morphologically based 

systematic studies which resulted in an increase in the total number of species recognized from less 

than 20 to 41 through the description of twenty new taxa, recognition of two taxa resurrected from 

synonymy, and three subspecies accorded species status: 
Graciliscincus shonae n. gen. n.sp. Sadlier, 1986(1).  

Tropidoscincus aubrianus Bocage, 1873 - elevated to species rank, Sadlier, 1986(1).  

Caledoniscincus atropunctatus (Roux, 1913) – elevated to species rank, Sadlier, 1986(1). 

Caledoniscincus festivus (Roux, 1913) – elevated to species rank, Sadlier, 1986(1). 

Caledoniscincus orestes n. sp. Sadlier, 1986(1). 

Nannoscincus rankini n. sp. Sadlier, 1986(1). 
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Nannoscincus greeri n. sp. Sadlier, 1986(1). 

Leiolopisma tillieri n. sp. Ineich & Sadlier, 1991(2). 

Simiscincus aurantiacus n. gen. n. sp. Sadlier & Bauer, 1997(7). 

Lacertoides pardalis gen. nov., n. sp. Sadlier et al., 1997(8). 

Lioscincus maruia n. sp. Sadlier et al., 1998(9).  

Caledoniscincus haplorhinus (Günther, 1872) – raised from synonymy, Sadlier, 1999(10). 

Caledoniscincus aquilonius n. sp. Sadlier et al., 1999(10). 

Caledoniscincus terma n. sp. Sadlier et al., 1999(10). 

Caledoniscincus renevieri n. sp. Sadlier et al., 1999(10). 

Caledoniscincus auratus n. sp. Sadlier et al., 1999(10). 

Caledoniscincus chazeaui n. sp. Sadlier et al., 1999(10). 

Caledoniscincus cryptos n. sp. Sadlier et al., 1999(10). 

Sigaloseps ruficauda n. sp. Sadlier & Bauer, 1999(11). 

Marmorosphax montana n. sp. Sadlier & Bauer 2000(13). 

Nannoscincus exos n. sp. Sadlier et al., 2000(14) - but see also Sadlier et al., 2002(15). 

Nannoscincus hanchisteus n. sp. Sadlier et al., 2000(14) -but see also Sadlier et al., 2002(15).  

Nannoscincus humectus n. sp. Sadlier et al., 2000(14) - but see also Sadlier et al., 2002(15).  

Tropidoscincus boreus n. sp. Sadlier & Bauer 2000(14). 

 

The initial monograph by Sadlier in 1986(1) not only described four new species but also reviewed 

the status of all known species from the region (excluding the two species of Emoia restricted to the 

Loyalty Islands). For most taxa this was the first time they had been critically reviewed since Roux’ 

(1913) monograph 70 years earlier.  There was general agreement with the concept of individual 

species presented by Roux, and in the designation of taxa assigned to, or raised from, the synonymy 

of previously described species, but a revised concept of some taxa necessitated a change in their 

rank: 

- Taxa believed to be conspecific with existing species described earlier were placed in 

synonymy as follows:  
Sauroscincus braconnieri Peters, 1879 – placed in synonymy of Tropidoscincus aubrianus Bocage. 

Lygosoma austro-caledonicum dorsovittatum Roux, 1913 - placed in synonymy of Caledoniscincus 

austrocaledonicus [Caledoniscincus austrocaledonicus]. 

Lygosoma austro-caledonicum intermedium Roux, 1913 - placed in synonymy of Caledoniscincus festivus 

[Caledoniscincus festivus]. 

Leiolopisma dorsovittatum bodoi Börner, 1980 - placed in synonymy of Caledoniscincus 

austrocaledonicus [Caledoniscincus austrocaledonicus]. 
 

- Taxa already in the synonymy of existing species but believed to represent valid taxa were 

elevated from synonymy as follows: 
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Lygosoma röhssii Andersson, 1908 –from synonymy of variabile Bavay as Tropidoscincus röhssii 

(Andersson) and lectotype designated from the syntype series in Naturhistoriska Museet, Göteburg. 
 

The type specimens of a number of New Caledonian taxa were represented by a series of syntypes. 

These were examined by Sadlier, and where necessary a single lectotype was designated from the 

syntype series to stabilize nomenclature, or in the situation where the type material was clearly no 

longer in existence a neotype designated:  

Neotype designations, representing the nomination of a single specimen believed to be 

concordant with the original authors’ concept of the species, were made for: 

Five taxa described by Bavay in 1869 for which the type material was presumed lost: 
Eumeces garnieri Bavay, 1869 [Phoboscincus garnieri] 

Lygosoma arborum Bavay, 1869 - placed in synonymy of Leiolopisma nigrofasciolatus [Gen. 

nov. 1 nigrofasciolatus] 

Tropidolopisma variabilis Bavay, 1869 [Tropidoscincus variabilis] 

Lygosoma tricolor Bavay, 1969 [Marmorosphax tricolor] 

Lygosoma austro-caledonica Bavay, 1969 [Caledoniscincus austrocaledonicus] 

Three taxa described by Bocage which were lost when fire destroyed the Lisbon 

Museum in which they were housed:  
Lioscincus steindachneri Bocage, 1873 [Lioscincus steindachneri] 

Tropidoscincus aubrianus Bocage, 1873 [Tropidoscincus aubrianus]  

Lygosoma deplanchei Bocage, 1873 placed in synonymy of Leiolopisma nigrofasciolatus 

[synonym of Gen. nov. 3 nigrofasciolatus]. 
Lectotype designations, representing the nomination of a single type specimen from an existing 

syntype series, or identification of holotypes when only a single specimen was used, were made 

for: 

Three taxa described by Bavay in 1869 and for which syntype material was located in 

the British Museum of Natural History: 
Lygosoma deplanchei Bavay, 1869 – lectotype designation [Sigaloseps deplanchei]. 

Anotis mariei Bavay, 1869 – lectotype designation [Nannoscincus mariei]. 

Lygosoma gracilis Bavay, 1869 – lectotype designation [Nannoscincus gracilis]. 

Three taxa described by Günther in 1872 and for which type material existed in the 

British Museum of Natural History: 
Hinulia tetragonurus Günther, 1872 – identification of holotype [Sigaloseps deplanchei]. 

Nannoscincus fuscus Günther, 1872 – identification of holotype [Nannoscincus mariei]. 

Mocoa micropus Günther, 1872 – lectotype designation [Nannoscincus gracilis]. 
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The review of type material for described taxa and the examination of variation within existing 

collections resulted in several significant changes to the species composition proposed by Roux in:  

- not recognizing Roux’s subspecies Lygosoma austro-caledonicum dorsovittatum and 

Lygosoma austro-caledonicum intermedium as distinct (see above). 

- recognizing the subspecies Lygosoma austro-caledonicum atropunctatum and Lygosoma 

austro-caledonicum festivum as distinct species (as Caledoniscincus atropunctatus and 

Caledoniscincus festivus respectively). 

- identifying  Lygosoma (Leiolopisma) variabile Bavay as composite and comprising two 

species, in the process raising Lygosoma röhssii from synonymy for the second species (as 

Tropidoscincus röhssii). 

- recognizing the subspecies Lygosoma variabile aubryanum as a distinct species (as 

Tropidoscincus aubrianus). 

 In all a total of 24 species of skink were recognized in this monograph for the region, 10 more than 

recognized by Roux (not including the two species of Emoia), but equally as significant, a degree of 

increased stability was attained for the majority of taxa by virtue of the expanded collections which 

allowed investigation of a broader coverage of variation with taxa, and confirmation of the validity 

of most of the taxa recognized by Roux. It is worth noting that only three of the taxa recognized by 

Sadlier (1987) have since proved to be composite from the collections that formed the basis of the 

species accounts: Nannoscincus rankini (described from two specimens) was later(14 & 15) identified 

as comprising two species, the second described as N. exos; Caledoniscincus austrocaledonicus was 

later(10) identified as comprising two species, to one of which the name Euprepes haplorhinus 

Günther, 1872 [Caledoniscincus haplorhinus] was applicable; and ‘Marmorosphax’ euryotis 

(reviewed from two specimens) was later(20) identified as comprising two species, the second 

described as Celatiscincus similis. Also genetic and morphological data in combination(in prep.) 

indicate Nannoscincus mariei comprises two lineages, one of which may be conspecific with 

Nannoscincus fuscus Günther, 1872, and that Caledoniscincus austrocaledonicus from the Ile des 

Pins may also represent a distinct lineage to which the name Leiolopisma dorsovittatum bodoi 

Börner would apply. 

 

In the 10 year period following the publication of Sadleir’s 1987 monograph only a single 

additional species of skink was described from the region(2), Leiolopisma tillieri Ineich and Sadlier, 

1990. The species was highly distinctive in morphology, having an extremely long tail and strongly 

keeled bi-carinate scales (the only New Caledonian species with this scalation feature), but 

otherwise lacked diagnostic features in morphology for inclusion in any of the existing 
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monophyletic genera, and was allocated to Leiolopisma, at that time stated as comprising an 

assemblage of primitive species rather than a clearly defined lineage of related species. The species 

was represented by a single specimen, a juvenile collected in a malaise trap by French 

entomologists, and it was not possible to assess the relationships of this taxon from a single 

example.  

 

Despite the hiatus in additions to the region’s skink fauna during this ten year period the status of 

some taxa were reviewed in regional accounts of the lizard fauna of the Île des Pins(5) and the 

Loyalty Islands(6). The review of the scincid lizard fauna of the Île des Pins was based on field 

research  undertaken by the authors in 1992, and represented the first comprehensive collection of 

research material from this large island, which lies to the south of Grande Terre. In this study five 

species of skink were recorded from the island, most significantly the small regionally endemic 

species Lygosoma euryotis Werner [Celatiscincus euryotis]. This species had previously been 

placed in the genus Marmorosphax and the 1987 review of its morphology based on the single type 

specimen from the Île des Pins, and a recent specimen from the far north-east coast of Grand 

Terre(1). The additional material collected in 1992 allowed a detailed account of variation within one 

population of the species to be made and identified sexual dichromatism in the intensity and 

distribution of coloration and an egg-laying mode of reproduction, traits previously unreported and 

which were both to have significant implications later in inferring intra and inter-specific 

relationships in recognizing the populations from the north-east Grande Terre as a separate taxon 

and in differentiating both species as a lineage distinct from Marmorosphax.  

 

The review of the lizard fauna of the Loyalty Islands was based on field research undertaken by the 

senior author in 1987, and represented the only comprehensive collection of material from this 

group of islands since that made by Roux 70 years previously. The most significant aspect of this 

field research was what was not found – no island specific endemics were recorded from among the 

New Caledonian endemic genera. In this sense the collections made in 1987 were largely 

concordant in content with those made by Roux, recording a similar range of species and identified 

the Loyalty Islands as not constituting an area of endemism for skinks, but rather inhabited mainly 

by generalist species with widespread distributions and accompanying broad habitat preferences 

from among the regionally endemic genera. Intraspecific regional differentiation between the 

Loyalty Islands and Grande Terre was noted for Lioscincus [‘Genus 1’] nigrofasciolatus, and inter-

island differentiation between populations of the single regional endemic, Emoia loyaltiensis, was 

reported.  
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Two distinctive species of skink were described 1997, both with highly divergent morphologies 

which did not allow placement within any existing lineage, and both were assigned to monotypic 

genera. Simiscincus aurantiacus (7) was described from a single individual discovered during the 

course of field research in the southern ultramafic ranges of the Grande Terre. The species has a 

suite of apomorphies not seen in any existing genus, most associated with a sub-fossorial existence, 

and shares some characters with the fossorial species Graciliscincus shonae, indicating a possible 

sister taxa relationship, a concept which has received some support in subsequent genetic studies(22) 

by placement of both genera in the broad genetic grouping.  Lacertoides pardalis (8) was also 

discovered during the course of field research in the southern ultramafic ranges of the Grande Terre. 

It is a large skink with several highly derived characters, one of which represents the extreme 

condition seen in skinks, small, almost granular, body scales. Subsequent genetic studies(22) have 

supported the recognition of this species as a highly distinctive lineage most closely related to 

Phoboscincus. The significance of the discovery of both species is in the apparent evolution of 

extremes of morphology and behaviour, presumably reflecting occupation of highly specialized 

niches.  

 

Lioscincus maruia(9) was described from collections made in maquis shrubland on the ultramafic 

central-west ranges during the course of field surveys to assess areas of potential conservation 

significance (Conservation International and Maruia Society, 1998). The species is relatively 

conservative in its morphology and lacked the morphological apomorphies for it to be placed in one 

of the existing monophyletic genera of New Caledonian skinks at the time, and for these reasons 

was assigned to Lioscincus, the genus of taxonomic convenience for New Caledonian skinks whose 

affinities were uncertain. However, the species did have a specialized biology, most notably being 

an endemic to maquis shrubland, a habitat generally regarded as being low in lizard diversity and 

richness. The status of Lioscincus tillieri was reviewed by Sadlier and Bauer(12) in 1999 from an 

additional 15 specimens obtained during opportunistic field collections. The species had been 

described from a single juvenile specimen nine years earlier(2) and nothing was known of the extent of 

variation in morphology, sexual dimorphism or mode of reproduction. The data gathered identified 

pronounced sexual dichromatism characterized by ontogenetic change in males, and a live-bearing 

mode of reproduction. Information on distribution, habits, and habitat preferences identified the 

species as being restricted to maquis shrubland habitat in the far southern ultramafic ranges. These 

two studies(9, 12)  identified the similarities in morphology, habits and habitat preference shared by 
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these two species, and evidence for a sister taxon relationship between the two has received strong 

support in recent genetic studies(22). 

The first investigations of high elevation ultramafic peaks in the south of the island in 1995 resulted 

in the discovery of Sigaloseps ruficauda(11) on the summit regions of Mt Mou and Mt Ouin (10km 

distant). The species was described by Sadlier and Bauer in 1999 and represented the first case of 

high elevation endemism in the skink fauna – an evolutionary phenomenon that later studies have 

identified as particularly prevalent in the ultramafic ranges. Sigaloseps ruficauda was differentiated 

from its sister species Sigaloseps deplanchei by a suite of subtle scalation, osteology, coloration and 

body proportion characteristics, of which the osteological and size characters relating to the tail 

were wholly diagnostic among the quantifiable characters. In making the comparisons necessary to 

distinguish the two species a review of geographic variation in S. deplanchei was undertaken 

utilizing a more extensive and geographically comprehensive set of samples to that available when 

the species was last investigated 1987(1). This study identified statistically significant 

interpopulation differences for several quantifiable scalation characters in S. deplanchei, and while 

none were wholly diagnostic at the population level, there was a trend for the presence of a 

complete (vs interrupted) subocular row of scales in populations from the south-east coast – a 

character that later provided some degree of support for recognition of a highly divergent lineage 

identified in subsequent genetic studies(in prep.) as a putatively distinct taxon. The collections made on 

Mt Ouin during this period also included a second undescribed high elevation endemic species from 

montane forest, described by Sadlier and Bauer(13) in 2000 as Marmorosphax montana. The 

presence of a second species restricted to the summits of ranges in the southern ultramafic ranges 

region indicated high elevation endemism may be more a more prevalent phenomena in the region. 

At the time of its description Marmorosphax montana was distinguished from locally sympatric 

Marmorosphax tricolor by subtle differences in scalation and coloration. To account for 

intraspecific variation in scalation and coloration, particularly with regard to sexual dimorphism and 

interspecific differentiation with locally sympatric M. tricolor, two separate collecting efforts were 

required to obtain the four specimens which provided information on interspecific variation in 

morphology for it to be described as a distinct species with confidence. Subsequent genetic studies 

have not only confirmed its distinctiveness but have identified speciation in the genus as a whole to 

be characterized by morphologically conservative but genetically divergent lineages(24). 
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Investigations into species boundaries between taxa in the genus Caledoniscincus(10) utilized both 

morphological and genetic (allozyme) data in combination to resolve the perplexing variation in 

colour and pattern reported for C. austrocaledonicus(1), and the affinities of several unassigned 

morphotypes seen in museum collections. This study represented several years of iterative field 

investigation and lab research into the genus. It identified two genetic groups in what was then 

regarded as a single species, Caledoniscincus austocaledonicus, clearly identifying that species as 

composite and containing two widespread and broadly overlapping taxa, for which the name 

Euprepes haplorhinus Günther was applicable to the previously unrecognized species. The other six 

groups each represented new species, all with (at that time) allopatric distributions in the east-central 

and northern regions of Grande Terre. Most pairwise species comparisons for individual scalation 

characters showed statistically significant, but generally not discrete, differences, and could not be 

relied on alone to unequivocally assign all individuals in a population to a single species. Adult 

males showed differences in coloration (usually on the ventral surface of the body) which were 

regarded as indicative of lineage isolation and diagnostic in some pair wise comparisons of taxa, but 

was limited in application in that it could not be used in assigning females or subadult males to taxa. 

Further, in some taxa ventral coloration was subject to low levels of variation, or was not known (C. 

chazeaui and C. cryptos).  Hence, there were clear limitations in differentiating taxa in some 

pairwise comparisons on morphological criteria alone, and in these cases the level of discrimination 

provided by the allele frequency data, where fixed differences in characters states (alleles) were 

regarded as diagnostic nuclear markers considered indicative of species boundaries, allowed 

recognition of these lineages as species, for which accompanying morphological markers were 

limited in assigning all individuals to the genetically defined species.  

Caledoniscincus austrocaledonicus and C. haplorhinus were identified as being broadly sympatric, 

and the differentiation of both genetic and morphological markers without introgression under such 

circumstances clearly identified reproductive and lineage isolation between these taxa. The 

remaining taxa in the study were all (on the sampling available at the time) allopatrically 

distributed. In most cases the levels of genetic differentiation between these taxa were substantial, 

but some were morphologically conservative, with varying levels of congruence in the 

discrimination provided by the morphological and genetic data sets. Three species, C. auratus, C. 

renevieri, and C. chazeaui, were distinguished by distinctive genetic markers but only subtle 

morphological markers; one, C. cryptos, by distinctive genetic markers alone; and one, C. terma, 

primarily by a limited suite of two morphological markers and a subtle level of genetic 

differentiation. The latter two taxa were particularly problematic. The genetic group representing C. 
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cryptos consisted of a single adult male which showed a high level of genetic differentiation from 

the groups that comprised its genetic and geographically closest congeners, C. renevieri (four fixed 

differences) and C. auratus (six fixed differences). Ventral coloration, one of the diagnostic 

morphological traits used to support recognition of the genetic lineages, was unknown for C. 

cryptos and the values for scalation characters fell within the range of both C. renevieri and C. 

auratus, as such differentiation of C. cryptos from its genetic and morphologically most similar 

congeners was limited to genetic data derived from allele frequencies. Differentiation of C. terma 

from its nearest geographical and genetic congener, C. aquilonius, is based primarily on diagnostic 

differences in coloration and osteology supported to some degree by the genetic differentiation (two 

fixed differences). These differences were considered sufficient to indicate lineage isolation given 

the two taxa were broadly regionally sympatric, being separated by only 20km on the same range. 

In summary, this was the first study in which genetic information derived from multilocus allele 

frequency data was used in combination with morphological data to assess the status of presumed 

species boundaries between New Caledonian skink taxa, an approach to investigation that has 

typified nearly all subsequent studies.  

 

The culmination of this period of investigation was the publication of the book on the Herpetofauna 

of New Caledonia by Bauer and Sadlier in 2000(14). This work provided an extensive synopsis of all 

reptile species in New Caledonia, bringing information from all previous publications together and 

presenting new information acquired on their biology and distribution. It also included overview 

chapters on the uniqueness, ecological patterns and conservation of the herpetofauna. Aside from 

summary accounts for each described species of skink it contained original taxonomic descriptions 

and nomenclatural assignments. Three new species of Nannoscincus, Nannoscincus exos Sadlier et 

al., Nannoscincus hanchisteus Sadlier et al. and Nannoscincus humectus Sadlier et al., were 

described from data in a manuscript that had been in press for an inordinately long period of time, 

and for which no publication date was apparent in the near feature (witness the final publication 

date for this article of 2002 two years after the publication of the book). As such the original 

descriptions and auxiliary information for the three species of Nannoscincus presented in the book 

were an abbreviated form of this ‘in-press’ publication. A new species of Tropidoscincus was 

described after examination of the rediscovered Bavay type material in the Muséum national 

d’Histoire naturelle (Brygoo, 1985) showed the syntype series for Tropidolopisma variabilis Bavay, 

including the lectotype designated by Brygoo, were not conspecific with the species recognized by 

Sadlier (1987) and for which a neotype had been designated(1). Under Article 75.8 of the Code of 

Zoological Nomenclature, the rediscovered Bavay types of Tropidolopisma variabilis assumed  
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TABLE 4 

 

Chronological table of description and review of the New Caledonian skink fauna 1986-2000. 
Species highlighted in bold denote initial recognition of currently recognized taxa.  
Number of species in last column is cumulative and refers to number of taxa recognized.  
 

Year & Author 
 

Species Described Present Status No.  

Sadlier, 1986 Geoscincus haraldmeieri 
Phoboscincus bocourti 
Phoboscincus garnieri 
Graciliscincus shonae  
Leiolopisma nigrofasciolatus 
Leiolopisma greeri 
Leiolopisma steindachneri 
Leiolopisma novaecaledoniae 
Tropidoscincus variabilis 
Tropidoscincus aubrianus 
Tropidoscincus röhssii – resurrected 
 Marmorosphax tricolor 
Marmorosphax euryotis 
Caledoniscincus austrocaledonicus 
Caledoniscincus atropunctatus  
Caledoniscincus festivus  
Caledoniscincus orestes  
Sigaloseps deplanchei 
Cryptoblepharus novocaledonicus  
Nannoscincus mariei 
Nannoscincus gracilis 
Nannoscincus sleveni 
Nannoscincus rankini  
Nannoscincus greeri  
 

Geoscincus haraldmeieri 
Phoboscincus bocourti 
Phoboscincus garnieri 
Graciliscincus shonae 
‘Genus1’ nigrofasciolatus 
‘Genus1’ greeri 
Lioscincus steindachneri 
‘Genus4’ novaecaledoniae 
Tropidoscincus variabilis 
Tropidoscincus aubrianus 
synonym Tropidoscincus variabilis 
Marmorosphax tricolor 
Celatiscincus euryotis 
Caledoniscincus austrocaledonicus 
Caledoniscincus atropunctatus  
Caledoniscincus festivus  
Caledoniscincus orestes  
Sigaloseps deplanchei 
Cryptoblepharus novocaledonicus  
Nannoscincus mariei 
Nannoscincus gracilis 
Nannoscincus sleveni 
Nannoscincus rankini  
Nannoscincus greeri 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
26 

Ineich & Sadlier, 
1991  

Leiolopisma tillieri  ‘Genus3’ tillieri 27 
 

Sadlier & Bauer, 

1997  

Simiscincus aurantiacus  Simiscincus aurantiacus 28 
 

Sadlier, Shea and 
Bauer, 1997 

Lacertoides pardalis  Lacertoides pardalis 29 
 

Sadlier, Whitaker & 
Bauer, 1999 

Lioscincus maruia  ‘Genus3’ maruia 30 
 

Sadlier, Bauer & 
Colgan, 1999 

Caledoniscincus austrocaledonicus – review  
Caledoniscincus haplorhinus – resurrected  
Caledoniscincus aquilonius  
Caledoniscincus terma  
Caledoniscincus renevieri  
Caledoniscincus auratus  
Caledoniscincus chazeaui  
Caledoniscincus cryptos  
 

Caledoniscincus austrocaledonicus 
Caledoniscincus haplorhinus  
Caledoniscincus aquilonius  
Caledoniscincus terma  
Caledoniscincus renevieri  
Caledoniscincus auratus  
Caledoniscincus chazeaui  
Caledoniscincus cryptos 

 
 
 
 
 
 
 
36 

Sadlier & Bauer, 
1999a 

Sigaloseps deplanchei – review of species 
Sigaloseps ruficauda  
 

Sigaloseps deplanchei 
Sigaloseps ruficauda  

 
37 

Sadlier & Bauer, 
1999b 

Lioscincus tillieri – review of species ‘Genus3’ tillieri  
 

Sadlier & Bauer, 
2000 

Marmorosphax montana  Marmorosphax montana 38 
 

Bauer & Sadlier, 
2000 

Nannoscincus humectus  
Nannoscincus hanchisteus  
Nannoscincus exos  
Tropidoscincus boreus  

Nannoscincus humectus  
Nannoscincus hanchisteus  
Nannoscincus exos 
Tropidoscincus boreus 
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priority over the neotype designation made earlier by Sadlier(1), and as a consequence 

Tropidolopisma variabilis Bavay now applied to the species from southern New Caledonia for 

which Lygosoma röhssii Anderson had previously resurrected by Sadlier(1).  This action left the 

species from northern Grande Terre un-named, and Tropidoscincus boreus Sadlier & Bauer, 2000 

was proposed to accommodate it.  

 

In summary the twenty-one year period of field and lab research from 1979 to 2000 closed with: 

• all known taxa reviewed 

• a degree of stability and confidence in the nomenclature by virtue of the review of type 

specimens and designation of types where appropriate. 

• a species richness for the region previously not expected with nearly a doubling of the 

number of species known from the region since 1974. 

• recognition of the existence of a number of morphologically conservative but genetically 

divergent taxa in the genus Caledoniscincus.  

• indications of further examples of evolution into highly specialized niches with the discovery 

of  several new species with highly divergent morphologies. 

• evidence of high elevation endemism in the skink fauna with the description of three new 

species known only from the summit regions of mountains. 

• a synthesis of all previous investigation into the lizard fauna of the region at the end of the 

period with the publication of the book ‘The Herpetofauna of New Caledonia’.  

The next phase of investigation (2001-2009) consisted of a series of systematic studies arising from 

the acquisition of research collections made during the course of extensive field studies in the 

region, particularly in the ultramafic ranges of the west-central and north-west regions (Whitaker et 

al., 2000). These areas had not previously been surveyed and there were no records of lizards for 

most of the west coast ranges. The individual massifs which make up these ranges have isolated 

patches of forest near their summits, and the surveys were primarily aimed as investigating these, 

although the scope of surveys ultimately expanded to also include areas of low elevation forest and 

maquis formations regarded by provincial environmental authorities as of particular conservation 

interest.  

The systematic studies arising from the investigations of these regions used primarily 

morphological data in recognizing species, but also incorporated genetic based data (DNA 

haplotypes) into the majority of studies to further define or refine the lineages representing species. 
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This period of research saw a further nine species recognized through the description of new taxa, 

eight of them originating from the studies of the western ultramafic massifs, and one from the 

southern ultramafic region:  

Lioscincus vivae n. sp. Sadlier et al., 2004(18). 

Nannoscincus manautei n. sp. Sadlier et al., 2004(18). 

Kanakysaurus viviparus n. gen., n. sp. Sadlier et al., 2004(19). 

Celatiscincus similis n. gen., n. sp. Sadlier et al., 2006(20). 

Nannoscincus garrulus n. sp. Sadlier et al., 2006(21). 

Kanakysaurus zebratus n. sp. Sadlier et al., 2009(23). 

Marmorosphax kaala n. sp. Sadlier et al., 2009(24). 

Marmorosphax taom n. sp. Sadlier et al., 2009(24).  

Marmorosphax boulinda n. sp. Sadlier et al., 2009(24). 

Aside from the new species described, other species were reviewed in the course of making 

intrageneric comparisons: Nannoscincus mariei(15), Nannoscincus rankini(15), Nannoscincus 

greeri(15), Nannoscincus humectus(15), Nannoscincus hanchisteus(15), Nannoscincus exos(15), 

Celatiscincus euryotis(20), Kanakysaurus viviparus(23) and Marmorosphax montana(24). A further two 

species, Graciliscincus shonae(16) and Caledoniscincus orestes(17), both described from limited 

collections 20 years earlier, were reviewed in the light of additional material collected in the 

intervening period.  

 

The study of species of Nannoscincus in the ‘mariei’ group(15) provided detailed information on the 

morphology, biology and distribution of six species in this complex, including detailed accounts for 

N. humectus, N. hanchisteus, and N. exos intended as the original descriptions of these taxa, but for 

which publication was unforeseeably delayed (see earlier section), and which contain significantly 

more detail than that presented in their publication in the book by Bauer and Sadlier(14) two years 

earlier. Recognition of these species was based entirely on morphological criteria, and each has 

received support as a well defined lineage in subsequent genetic studies, albeit with the recognition 

of two distinct genetic lineages in N. mariei(23). It also provided accounts for N. mariei, N. rankini 

and N. greeri, all of which had not been reviewed in 15 years, and for which significant additional 

collections had been made in the intervening period. Regional sub-structuring and localized 

differentiation between high and low elevation populations of N. mariei based on differences in size 

and scalation were identified. The account for a redefined N. rankini recognized the type series as 

composite, with the paratype from the Hienghéne Valley in the north-east of Grande Terre as 
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representing a different species, and included as part of the type series (one of two specimens) of 

the narrow-range endemic N. exos which had been described two years earlier(14). The composite 

nature of the paratype series of N. rankini had been hinted at its original description(1), in which 

differences in dorsal and ventral coloration were identified in the two types. As a consequence N. 

rankini was restricted to Mt Aoupinié in the central ranges where it has only been recorded from the 

summit region between 900-1000m in elevation – evidence of the first high elevation endemic to 

the metamorphic ranges. This study identified Nannoscincus as a highly diverse genus of skinks 

with an exceptional degree of morphological differentiation between the species included in the N. 

mariei group, largely in the degree of modification to the body, limbs and digits for character states 

generally associated with a fossorial mode of existence. It also identified for the first time the 

presence of localized endemism in the genus, a trend that was to become more apparent in later 

studies(19, 21).  

  

Graciliscincus shonae was reviewed in 2002(16) incorporating additional specimens obtained during 

opportunistic field collections - the species having been described 15 years earlier(2) from only two 

specimens. Data gathered from an additional seven specimens provided information on the extent of 

variation in scalation, osteology and coloration, confirming uniformity of the extensive suite of 

unusual character states used to diagnose this species. Most importantly this additional material 

allowed the condition of the elements of the atlantal vertebra, an osteological character important in 

formulating concepts of higher relationships within the Eugongylus group of skinks at the time (Greer, 

1989), to be assessed, identifying all elements as fused to form a complete ring. New information on 

distribution, habits, and habitat preferences showed the species as being broadly distributed in the 

far south of Grande Terre on the ultramafic ranges and restricted to humid forest habitat. A 

summary of field observations was presented concluding the species most likely occupies a 

subterranean niche utilizing the subsurface network of existing natural openings beneath the forest 

floor, a behaviour compatible with the species’ blunt snout. A comparison of the morphological 

attributes associated with a burrowing lifestyle present in Graciliscincus shonae, Simiscincus 

aurantiacus and the species of Nannoscincus identified similarities in modification of the 

headshields and fusion of the elements of the atlantal vertebrae (to varying degrees) in all three 

taxa, and of a shared tendency towards increase in the number of presacral vertebrae with 

elongation in Graciliscincus and Nannoscincus, but no indication of relationships were made other 

than reference to the comparatively ‘primitive’ nature of Simiscincus.  
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Further investigations into the genus Caledoniscincus were reported in a study of the widely disjunct 

and clearly non-interbreeding populations of Caledoniscincus orestes(17) from the far north-east ranges 

and the central ranges using both morphology and  multilocus allele frequency data in combination to 

test for the degree of lineage isolation and genetic differentiation between populations. The species 

had not been reviewed since its description 15 years earlier, at which time it was only known from the 

north-east of Grande Terre. The study identified statistically significant but not wholly discriminatory 

differences in several aspects of scalation between the two regional populations, and low levels of 

genetic divergence involving a single fixed difference for 1 locus and majority frequency differences 

for 3 loci, indicating the populations had not diverged significantly, and as such were regarded as 

conspecific. Field observations and data associated with the additional collections indicated a 

preference for forest habitat at a higher elevation for populations from the central ranges, whereas the 

population from the more mesic north-east ranges had a broader altitudinal range occurring at 500m 

and above. While this information was not highly significant at the time it has later proved important 

in assessing the phylogeographic pattern of the species’ present-day distribution which now also 

includes the Massif de Koniambo in the north-west region, with respect to the relationship between 

the species preferred environmental parameters and the availability of niches that satisfy these 

requirements, both now and historically as refugia.  

 

A three year field research project in the western ultramafic ranges and adjacent regions, including 

the Belep Islands, in the period 2001-2003 and undertaken under consultancy with the Province 

Nord environmental authorities (Whitaker et al., 2004) provided the first information on the lizards 

from this part of the Territory, and included the discovery of a number of new species of skink. 

Most of the new taxa were highly distinctive and readily recognized on the basis of morphological 

criteria. A few, however, showed only subtle differences in morphology from congeners and 

recognition of these taxa as independent lineages drew support from levels of sequence divergence 

of mtDNA haplotype groups in providing an independent assessment of the level of lineage 

divergence from the extent of genetic differentiation between putative taxa.  

 

Fieldwork on the Massif de Kopéto, a large ultramafic massif on the southern edge of the 

Pouembout Valley, resulted in the discovery of two new species of skink, both of which were 

described in 2004. The small burrowing skink Nannoscincus manautei(18) was found in montane 

forest above 700m elevation. The species was identified as a member of the ‘mariei group’ of 

species(15), and subsequent genetic studies(in prep.) have supported its placement in the group. It is 

apparently restricted range, though surveys undertaken throughout the region have been of limited 
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duration and it could occur on other massifs in the region. The other species, Lioscincus vivae(18), is 

highly distinctive and readily diagnosed from other species assigned to Lioscincus at that time,  and 

clearly warranted recognition as a distinct species. However, the affinities of L. vivae to other 

Lioscincus were not obvious as it had only a limited suite of morphological apomorphies that could 

be used to infer relationships. The comparative level of mtDNA sequence divergence identified 

provided independent support to infer a sister-species relationship to Lioscincus steindachneri with 

confidence. Lioscincus vivae, like Nannoscincus manautei, has an apparently restricted range. 

Subsequent survey work on the adjacent Paéoua (Whitaker & Whitaker, 2006) and Koniambo 

(Whitaker & Sadlier, 2008) massifs has not extended the distribution of either species, though a 

single individual similar in morphology to N. manautei has been recorded from the more northerly 

Massif de Taom. 

 

Field work in the western ultramafic ranges region also resulted in the discovery of a highly 

distinctive species, Kanakysaurus viviparus(19), from several sites in the region, usually, but not 

always, associated with ultramafic massifs. It possesses a distinctive suite of morphological 

characters not shared at the time with any other known species, and clearly warranted species 

recognition. However, the species also possessed a specific suite of apomorphies that did not readily 

allow for its placement in any of the existing monophyletic New Caledonian genera, and a new 

genus was erected to accommodate it. Its distinctiveness as an independent evolutionary lineage 

was also supported by comparably high levels of mtDNA sequence divergence from other 

Eugongylus group skinks. Overall similarities in morphology and behaviour between Kanakysaurus 

and Marmorosphax were noted in the description, including a live-bearing mode of reproduction, 

but the intergeneric relationships of Kanakysaurus were unresolved at that time and it was unclear 

whether this mode of reproduction represented an independent evolution of live-bearing in K. 

viviparus, or a putative synapomorphy for the two genera. At the intrageneric level the genetic data 

also identified an anomalous and relatively deep split between the geographically proximate Dome 

de Tiébaghi and Riviére Néhoué populations that was not concordant with morphological data 

which clearly grouped the two populations together. This anomaly was later compounded with 

additional sampling (23) that identified the Tiébaghi population as genetically polyphyletic.  

 

Additional field research on the western ultramafic ranges in the period 2006-2009 resulted in the 

discovery of a second species of Kanakysaurus(23)  on Massif de Kopéto and Massif de Koniambo, 

and significant new information on Kanakysaurus viviparus. The new species described, 

Kanakysaurus zebratus, was differentiated from K. viviparus by differences in coloration and subtle 
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but not entirely diagnostic differences in scalation. Monophyly of a morphologically cohesive K. 

viviparus as originally proposed(19) was largely supported in the expanded genetic dataset which 

also included new samples from Sommet Poum in the far north of Grande Terre and additional 

samples from the problematic Dome de Tiébaghi. This expanded data set identified a well 

supported group which included populations from Riviere Néhoué (type population), Iles Belep, 

Sommet Poum, and two individuals from Dome de Tiébaghi. However, three other individuals from 

Dome de Tiébaghi (including the problematic sample in the earlier study in 2004(19)) formed a 

lineage that was the sister to K. zebratus (not well supported), rather than being aligned to K. 

viviparus. Morphological data did not support the alignment of these three individuals from Dome 

de Tiébaghi with K. zebratus. The non-concordance between the two data sets in assignment of 

individuals from Tiébaghi was interpreted as incomplete lineage sorting where gene genealogies 

may be disconcordant with species phylogenies, indicative of a recently evolved species (Sites & 

Marshall, 2004). This study was the first to use mitochondrial DNA sequence data to assess lineage 

monophyly in testing species boundaries of New Caledonian skinks with an extensively sampled 

data set.  The morphological differences in coloration and the number of dorsal scales provided 

independent diagnostic nuclear markers between Kanakysaurus zebratus and K. viviparus, with a 

moderate level of support from mtDNA sequence divergence (7%), even though the haplotype tree 

is not clearly sub-divided into monophyletic clades 

 

The acquisition of additional material from the north of Grande Terre in combination with 

collections from the type locality for euryotis from the Ile des Pins provided the opportunity to 

assess the status of the two widely disjunct populations previously identified by Sadlier(1, 14). This 

study(20) recognized Lygosoma euryotis Werner as it had previously been conceived(1) as comprising 

two taxa, euryotis (Werner) endemic to the Ile des Pins; and a new species similis for the 

populations in northern Grand Terre, and provided evidence for these as belonging to a distinct 

lineage for which the genus Celatiscincus was proposed. The morphological differences between 

the two species were subtle, with coloration and modal number of presacral vertebrae providing the 

diagnostic morphological markers, and the high level of mtDNA sequence divergence between the 

two taxa providing support for their representing distinct evolutionary lineages.  

 

Previous studies(11, 13) had identified two narrow-range species endemic to the summits of mountains 

in the southern ultramafic region. In 2006 another species, Nannoscincus garrulus(21), was described 

from the northern-most peaks of the southern ultramafic ranges. This species had a suite of 

morphological apomorphies that identified it as a member of the gracilis group of species(2), and an 
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extensive suite of characters which clearly diagnose it from N. gracilis and N. sleveni, the other 

members of the group. The species has an apparently restricted range, being recorded from the high 

elevation forest habitat in the summit area of two adjacent peaks in the region, Pic Ningua and Mt 

Sindoa. Access to high elevation forest in the southern ultramafic region is limited and most of the 

high elevation areas of the region remain un-investigated. The discovery of Nannoscincus garrulus 

suggested that high elevation endemism may be relatively widespread in the southern region, with 

three species discovered on near as many peaks investigated.  

 

The genetic phylogeny published by Smith et al.(22) indicates two taxa (Caledoniscincus 

atropunctatus; Nannoscincus mariei) may contain cryptic species, one of which (N. mariei(15)) was 

previously identified by morphological data. 

 

 
TABLE 5 

 

Chronological table of description and review of the New Caledonian skink fauna 2001-2009. 
Species highlighted in bold denote initial recognition of currently recognized taxa.  
Number of species in last column is cumulative and refers to number of taxa recognized.  
 

Year & Author 
 

Species Described Present Status No.  

 
Sadlier, Bauer & 
Whitaker, 2002 

Nannoscincus mariei – review of species 
Nannoscincus rankini – review of species 
Nannoscincus greeri – review of species 
Nannoscincus humectus 
Nannoscincus hanchisteus  
Nannoscincus exos  
 

Nannoscincus mariei  
Nannoscincus rankini  
Nannoscincus greeri  
Nannoscincus humectus  
Nannoscincus hanchisteus  
Nannoscincus exos  

 
 
 
 
 
 

Sadlier, O’Meally & 
Bauer, 2002 
 

Caledoniscincus orestes – review of species 
 

Caledoniscincus orestes  
 

 

Sadlier & Bauer, 
2002 
 

Graciliscincus shonae – review of species 
 

Graciliscincus shonae  

Sadlier, Bauer, 
Whitaker & Smith, 
2004 
 

Lioscincus vivae  
Nannoscincus manautei  

Lioscincus vivae  
Nannoscincus manautei 

 
44 
 

Sadlier, Smith, Bauer 
& Whitaker, 2004 

Kanakysaurus viviparus  Kanakysaurus viviparus  
45 
 

Sadlier, Bauer & 
Smith 2006 
 

Nannoscincus garrulus  Nannoscincus garrulus 46 
 

Sadlier, Smith & 
Bauer, 2006 

Celatiscincus similis  
Celatiscincus euryotis– review of species 
 

Celatiscincus similis 
Celatiscincus euryotis 

47 
 

Sadlier, Smith, 
Whitaker, & Bauer  
2009a 

Kanakysaurus zebratus  Kanakysaurus zebratus 48 

Sadlier, Smith, 
Whitaker, & Bauer  
2009b 

Marmorosphax kaala  
Marmorosphax taom  
Marmorosphax boulinda  
Marmorosphax montana – review of species 

Marmorosphax kaala  
Marmorosphax taom  
Marmorosphax boulinda  
Marmorosphax montana  

 
 
 
51 
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Summary: the majority of taxa recognized since studies were initiated in 1979 remain valid. Most 

were initially recognized on the basis of morphological criteria alone, either as new taxa or as 

existing taxa elevated from synonymy. Independent genetic studies have provided support and 

corroboration of monophyly for most of the taxa recognized by morphological criteria. For certain 

taxa (Caledoniscincus, Celatiscincus, and Marmorosphax) genetic data has played an important part 

in further defining species boundaries, albeit with some level of incongruence with genetic studies 

in progress (allozyme vs DNA sequence data for Caledoniscincus). 

 

2.2.2. Defining Monophyletic Groups – the Recognition of Genera 

The monograph on New Caledonian skinks by Sadlier(1) recognized the New Caledonian skinks 

(exclusive of Emoia) as falling within 10 genera, five of which were new. It reviewed and modified 

Greer’s (1974) concept of Anotis – removing graciloides, provided a suite of apomorphies 

diagnosing the genus that included a unique pattern of phalange reduction for the pes, and 

transferred the species to Nannoscincus based on the preoccupation of the former name (Czechura, 

1981). Böhme (1976) in the process of describing the species Eugongylus haraldmeieri had placed 

Phoboscincus in the synonymy of Eugongylus, an action that created an even larger genus defined 

on primitive character states and even less likely to represent a natural lineage (somewhat like 

‘Leiolopisma’ as it existed at that time). Böhme’s (1976) taxonomic conclusions regarding 

Phoboscincus as a synonym of Eugongylus were rejected by Sadlier(1)  and Phoboscincus reinstated 

for its constituent species bocourti Brocchi and garnieri as previously defined by Greer (1974). As 

part of the review of these large skinks a new genus, Geoscincus, was established to accommodate 

Eugongylus haraldmeieri Böhme.  

In the monograph by Sadlier(1) putatively monophyletic genera were also proposed to accommodate 

most of the New Caledonian species formerly assigned to Leiolopisma (Caledoniscincus, 

Marmorosphax and Sigaloseps, and resurrected Tropidoscincus Bocage, 1873) and a new genus 

Graciliscincus erected for a distinctive newly discovered fossorial skink. All genera (except 

Leiolopisma) were defined by a suite of putatively apomorphic morphological character states, the 

polarity of which was determined within the context of Greer’s (1979) Eugongylus group of skinks. 

The definition of natural groups proposed by Sadlier(1)  recognized an additional five genera from 

New Caledonia to that proposed earlier by Greer (1974) in reviewing ‘Leiolopisma’ and its 

relatives, and in doing so demonstrated a far more evolutionarily-diverse skink fauna than earlier 

studies had indicated. Four species relatively plesiomorphic in morphology (nigrofasciolatus Peters; 



55 

 

greeri Böhme; steindachneri Bocage; and novaecaledoniae Parker) were still retained within the 

‘cosmopolitan’ Leiolopisma, though two of these (nigrofasciolatus and greeri) were recognized at 

the time as a putative lineage. The members of ‘Leiolopisma’ at that time had been defined(1) as also 

including all New Zealand skinks (20 species), a group of Australian skinks (13 Australian species 

that now represent: Bassiana – part; Pseudemoia – part; and Niveoscincus – part), the Lord 

Howe/Norfolk Island species lichenigera, a single Fijian species (alazon Zug), and the type species 

for the genus Leiolopisma telfairii from Mauritius. The diagnosis for ‘Leiolopisma’ given by Greer 

contained both ‘primitive’ and ‘derived’ character traits, with both states present for some 

characters (frontoparietal scales), and was modified by Sadlier(1)  to include only the single most 

unifying apomorphy to define the genus, lack of supranasal scales in most but not all species 

(exceptions being the Australian species spenceri, palfreymani and some ocellata – Greer, 1974), a 

character state seen widely across a number of genera in the Eugongylus group, and hardly 

compelling in isolation as an indicator of evolutionary relationships. Further, limited knowledge of 

morphological variation for some characters and the simplistic assignment of a plesiomorphic 

polarity to some traits, such as the presence of supranasal scales and presence of a scaled lower 

eyelid, would ultimately prove to be misleading, and clouded interpretations of relationships within 

this group of species well into the future. In effect ‘Leiolopisma’ was a genus of convenience rather 

than reflecting defined evolutionary relationships, and the New Caledonian taxa that remained 

assigned to the genus(1) were the residual species lacking a distinct supranasal scale that could not 

be otherwise accommodated within any of the existing putatively monophyletic genera within the 

Eugongylus group. The New Caledonian species, Leiolopisma tillieri, was added to the genus in 

1990. Although this species had several morphological autapomorphies it still did not possess the 

derived character states to allow its placement in any of the other New Caledonian genera 

recognized at that time, and hence it was assigned to Leiolopisma.  

 

In the course of reviewing the phylogenetic relationships of the Australian species of ‘Leiolopisma’ 

and their affinities with other Eugongylus group taxa as identified by micro-complement fixation 

comparisons, Hutchinson et al. (1990) found the New Caledonian and New Zealand species of 

‘Leiolopisma’ were not particularly close to the Australian taxa, or to the type species Leiolopisma 

telfairii, prompting the transfer of the residual New Caledonian ‘Leiolopisma’ to Lioscincus (type 

species Lioscincus steindachneri Bocage, 1873) by Bauer and Sadlier(4), the only available generic 

name among the constituent species. The lack of apomorphies defining Lioscincus and its probable 

polyphyly were explicitly acknowledged, the action being a nomenclatural necessity rather than an 

inference of either intra-generic cohesiveness.  
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A further four genera of New Caledonian skinks have since been recognized. Two of these, 

Simiscincus(7) and Lacertoides(8), were each recognized on morphological criteria as highly derived 

lineages with no clear affinities to other monophyletic New Caledonian genera, and were for this 

reason each described as monotypic genera. Genetic studies(22) have since supported the 

evolutionary ‘uniqueness’ of both taxa. Kanakysaurus(19) was also originally proposed as monotypic 

genus to accommodate a highly distinctive species, K. viviparus from the far north of the region, 

though similarities in morphology and habits with Marmorosphax identified at the time hinted at a 

possible sister relationship between the two taxa, which has since been supported by subsequent 

genetic studies(22). The taxon ‘Lygosoma euryotis’ had a complicated history of assignment 

spanning 20 years. A review of the species(20) in 2006 recognized it as composite and forming an 

independent lineage with a high level of genetic divergence from other New Caledonian skink 

genera, and their relationship as sister taxa in a divergent lineage supported by a suite of shared 

morphological apomorphies not shared with any other member of the Eugongylus group, and the 

genus Celatiscincus(20) was proposed to accommodate these taxa. Recognition of Celatiscincus 

necessitated a redefinition of Marmorosphax given the last diagnosis for that genus(1) included 

Lygosoma euryotis. The revised diagnosis for Marmorosphax was better supported in that it 

included an additional scalation apomorphy for the genus, and new information on a live-bearing 

mode of reproduction in Marmorosphax montana allowed this trait also to be added to the suite of 

apomorphies defining the genus.  

 

The scheme of relationships resulting from the genetic study by Smith et al.(22) based in DNA 

sequence data strongly supported monophyly of all the New Caledonian genera previously 

recognized Sadlier(1, 7, 8, 19, 20) exclusive of ‘Lioscincus’ and Geoscincus (the latter was not available 

for genetic studies), and identified several highly distinct genetic lineages within Lioscincus: 

• Leiolopisma tillieri Ineich & Sadlier, 1991 + Lioscincus maruia Sadlier, Whitaker & Bauer, 

1998. 

• Lygosoma (Leiolopisma) novaecaledoniae Parker, 1926. 

•  Lygosoma (Mocoa) nigrofasciolatus Peters, nested within the Phoboscincus group. 

• Lioscincus steindachneri Bocage (type species for the genus) + Lioscincus vivae Sadlier, 

Bauer, Whitaker & Smith, 2004, nested within the Lioscincus group 

 

The polyphyletic nature of ‘Lioscincus’ is reflected in the subsequent allocation of the species to a 

range of independent genetic lineages by Smith et al.(22). Similarities in aspects of morphology and 
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behaviour between ‘Lioscincus’ tillieri and ‘Lioscincus’ maruia, and by inference a sister species 

relationship, had previously been suggested(9,14), however, the suite of morphological apomorphies 

shared by these two species was not sufficiently compelling alone to diagnose them as 

monophyletic lineage exclusive of other ‘Lioscincus’ taxa. The uniqueness of ‘Lioscincus’ 

novaecaledoniae had long been recognized, as had the problematic nature of its relationships with 

regard to other New Caledonian skinks. Its blue mouth colour (1), a condition not present in any 

other New Caledonian skink, was not sufficient in itself to clearly identify the species with 

confidence as a highly divergent independent lineage warranting generic recognition in its own 

right. Subsequent morphological studies (unpublished - see Appendix) have identified a broader 

suite of apomorphies which in combination serve to further diagnose the species as an independent 

lineage with respect to other Eugongylus group taxa and supported by a high level of genetic 

differentiation, but still with no clear indication as to where its relationships lie. The sister taxa 

relationship between ‘Lioscincus’ nigrofasciolatus and ‘Lioscincus’ greeri has long been 

recognized and diagnosed on morphological criteria(1,14), but uncertainty regarding its affinities with 

a morphologically similar subset of species in the genus Emoia (the samoense group – Greer pers. 

comm.) has long prevented recognition of these taxa as a distinct lineage warranting generic rank – 

a problem that no longer exists with the recognition of a monophyletic New Caledonian skink 

radiation. The close genetic relationship of the species Lioscincus steindachneri and Lioscincus 

vivae indicated by genetic information(22) was unexpected. The two species are dissimilar in their 

biology and overall appearance, but share a limited suite of morphological apomorphies(18), lending 

support to their being a natural lineage.  

The molecular studies of Smith et al.(22)  also identified a highly divergent (and unexpected) lineage 

from the north-west ultramafic ranges within the Caledoniscincus sub-group.   

 

2.2.3. Relationships within the New Caledonian Skink Genera 

Resolution of intrageneric relationships of the New Caledonian skink genera have been limited by 

either the paucity of taxa within genera (only four genera have more than two species), and/or the 

paucity of morphological characters to which polarity (plesiomorphy or apomorphy) can be 

assigned with some degree of confidence.  

 

An initial study of relationships between species in the genus Nannoscincus(3) (at that time considered 

to comprise taxa from New Caledonia and Australia) based on morphological characters identified a 

monophyletic New Caledonian lineage within which were two well supported monophyletic sub-
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groups, the ‘gracilis’ and ‘mariei’ species groups. The characters states used in this study provided 

the foundation on which further assessments of intra-generic relationships (assignment to either sub-

group) were based in what is now the second largest group of New Caledonian skinks (11 described 

species). Subsequent morphology-based studies(15, 18, 21) have since recognized the genus as endemic to 

New Caledonia, and monophyly of a strictly New Caledonian Nannoscincus has received support 

from the genetic based study of phylogenetic relationships within the Eugongylus group presented 

by Smith et al.(22). This study also supports the general scheme of intrageneric relationships derived 

earlier from morphological criteria(3) in also identifying major groups of taxa corresponding to the 

‘gracilis’ and ‘mariei’ species group, but for an expanded number of species in each group. 

Relationships between species within the ‘mariei’ group are complicated in that the southern 

ultramafic species N. mariei contains two distinct genetic lineages, one of which is the sister to all 

other ‘mariei’ species group (though this position is not well supported).  

 

The molecular phylogeny for Marmorosphax(24) clearly places M. montana from the southern 

ultramafic ranges as the sister to a group that includes the widespread M. tricolor and three-narrow 

range species from the west-central/ north-west ultramafic ranges all separated by deep genetic 

divergences but with limited morphological differentiation. The deep divergence between the major 

groups of species indicates they have most likely been on independent evolutionary pathways over a 

long period and represent a major phylogeographic disjunction between species endemic to the 

southern ultramafic region and those endemic to the west-central/north-west region. Similarly the 

deep levels of divergence for these species as indicated by the long branch lengths of each taxon in 

the genetic phylogeny indicates long-term isolation of these species, some of which appear to be 

restricted to high elevation habitats.  

 

The intra-generic relationships of Nannoscincus and Marmorosphax reveal a common pattern for a 

basal dichotomy which includes a southern ultramafic group as the sister to a group of taxa with 

distributions largely in the central and northern regions of Grande Terre. Within Marmorosphax 

subsequent divergence places the western ultramafic ranges taxa into a discrete sub-group.  

 

2.2.4. Relationships between the New Caledonian Skink Genera 

Few studies during the early period of investigation gave inference of intergeneric relationships 

other than for similarities between taxa being indicative of a possible sister group relationship, such 

as specializations associated with burrowing habitats in Simiscincus aurantiacus and Graciliscincus 

shonae (7,16), a live bearing mode of reproduction(19) in Kanakysaurus and Marmorosphax, and an  
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Fig. 4: Phylogenetic relationships of the New Caledonian skinks within the Eugongylus group of skinks 

as determined by DNA sequence data (after Smith et al., 2007). 
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extremely long tail(12) between the species of Tropidoscincus, the sister pair ‘Lioscincus’ [Genus 3] 

maruia and ‘Lioscincus’ [Genus 3] tillieri’ and Lacertoides pardalis.  

The genetic phylogeny of Smith et al.(22) produced the first broad-scale scheme of relationships for 

the New Caledonian skink fauna, identifying a number of discrete genetic sub-groups each 

representing an independent lineage within a largely monophyletic New Caledonian radiation: 

• (Caledoniscincus + Simiscincus + Graciliscincus + ‘New Genus Mt Taom’ [‘Genus 2’]) as 

the sister group to Tropidoscincus. 

• Kanakysaurus + Marmorosphax as sister taxa in a sub-group that is the sister to the sub-

group (‘Lioscincus nigrofasciolatus [‘Genus 1’]) + (Phoboscincus garnieri + Lacertoides). 

• Lioscincus vivae + Lioscincus steindachneri as the sister group to Celatiscincus, with these 

together forming the sister group to Sigaloseps. 

• Nannoscincus as the sister to a supergroup including all of the above. 

• ‘Lioscincus’ novaecaledoniae [‘Genus 4’] 

• the sister pair ‘Lioscincus’ maruia + ‘Lioscincus’ tillieri [‘Genus 3’] 

 

Monophyly of the largest groups was only moderately well supported, but monophyly of the 

smaller sub-groups representing two or more diagnosable genera were usually well supported, as 

were the independent lineages representing Nannoscincus, and Lioscincus’ maruia + ‘Lioscincus’ 

tillieri, and the species ‘Lioscincus’ novaecaledoniae, as a highly independent lineage with no 

obvious affinities to other New Caledonian skink genera 

  

The placement of Simiscincus and Graciliscincus within a monophyletic sub-group of four genera 

(the Caledoniscincus sub-group) offers some support for a close relationship between these two 

taxa as previously suggested on morphological criteria. The relationship of Simiscincus and 

Graciliscincus to Caledoniscincus and ‘Genus 2’, as inferred by their inclusion in the same genetic 

sub-group, had not been previously considered but does receive support from a suite of derived 

morphological traits that includes reduction in the size of the prefrontal scales and a degree of 

fusion of elements of the first cervical vertebra (atlas). Similarly unexpected was the sister 

relationship of this sub-group to Tropidoscincus (the Tropidoscincus sub-group), though this 

relationship is only moderately well supported.  

 

The sub-group comprising (‘Lioscincus’ nigrofasciolatus + ‘Lioscincus’ greeri) + (Phoboscincus + 

Lacertoides), and that comprising (Marmorosphax + Kanakysaurus) are each strongly supported, 

but their inclusion as a larger monophyletic group (the Phoboscincus group) receives only moderate 
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support. A sister species relationship between nigrofasciolatus and greeri has long been suggested 

on morphological data(1) but there has been no previous suggestion of relationship between these 

two species and Phoboscincus or Lacertoides, or of a relationship between the latter two taxa. 

Monophyly of this broad sub-group (the Phoboscincus sub-group) receives support from these taxa 

sharing a suite of morphological apomorphies not commonly seen in other Eugongylus group taxa, 

including an elevated number of upper labial scales and extreme fragmentation of the temporal 

scales. The strongly supported sub-group comprising Marmorosphax and Kanakysaurus (the 

Marmorosphax sub-group) is consistent with the sister taxon relationship suggested earlier by 

morphological data(19) which identified a suite of apomorphies that includes a complete subocular 

row of scales, division of the 3rd pair of chinshields, body scales with 3-5 weak keels, and a live-

bearing mode of reproduction. 

 

The group consisting of the genera, Sigaloseps, Celatiscincus and Lioscincus sensu stricto (the 

Lioscincus group) is only moderately well supported by the genetic data. A relationship between 

these taxa has not previously been suggested and the (limited) common morphological apomorphies 

they share can also be found in most other groups. Monophyly of the individual genera within the 

Lioscincus group is strongly supported, and these genera are also well defined on morphological 

criteria. The genetic data also identifies a well supported sister group relationship between 

Lioscincus s.s. and Celatiscincus, which is further supported by these taxa sharing a morphological 

apomorphy not commonly seen in other Eugongylus group taxa. In these taxa the parietal scales are 

each bordered by two regular scales similar in size in the place of the single enlarged upper 

secondary temporal scale - otherwise only reported in ‘Genus 3’ tillieri.  The extensive 

fragmentation of the scales in the temporal region of Phoboscincus bocourti(1), Lacertoides 

pardalis(8) and Geoscincus haraldmeieri(1) is largely irregular and most likely represents a different 

evolutionary development. 

 

The placement of the ‘long-tailed’ taxa Tropidoscincus, the sister pair ‘Lioscincus’ maruia and 

‘Lioscincus tillieri’, and Lacertoides pardalis in three separate groups clearly indicate this character 

has evolved independently in each case, rather than as a possible unifying apomorphy for some of 

these taxa as implied earlier.  

 

Lastly, in identifying a monophyletic Tasmantis group of skinks, the results of Smith et al. (22) did 

not support Greer’s’ (1989) ‘Pseudemoia’ group, the only other explicit hypothesis of relationships 

between genera involving New Caledonian taxa in which a suite of taxa sharing a single apomorphy 
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were placed in a larger putatively monophyletic lineage. Recognition of the ‘Pseudemoia’ group, 

was based solely on the fusion of the elements of the atlantal vertebra, a character unique to taxa 

within the Eugongylus group of skinks, and as proposed by Greer would have linked together all 

members of the Nannoscincus group, Sigaloseps and Celatiscincus from the Lioscincus group, all 

genera in the Caledoniscincus sub-group (to some degree), and several genera from outside of New 

Caledonia. 
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CHAPTER 3 

THE PUBLISHED CONTRIBUTIONS OF ROSS A. SADLIER 
 
(1) Sadlier R.A., 1987. A Review of the Scincid Lizards of New Caledonia. Records of the 

Australian Museum 39(1): 1-66. 

Key Points: the initial publication on the systematics of New Caledonian skinks by Sadlier. It was 

published seven years after the initial field work in 1978-79 during which over 700 research 

specimens were collected. This work recognized a total of 24 species in 10 genera, including four 

new species, and: 

• reviewed the types of all previously described taxa, many for the first time in over 75 years, 

and where required assigned these taxa or elevated them from the synonymy of previously 

described species. 

• described four previously unknown species, Graciliscincus shonae, Caledoniscincus orestes, 

Nannoscincus greeri, Nannoscincus rankini collected during field studies in 1978-79. 

• reviewed the generic status of all taxa in a phylogenetic context to define putatively ‘natural’ 

lineages.  

The taxonomic review at the species level, including the description of new taxa and species raised 

from synonymy, represented an increase in the perceived richness of the territory’s skink fauna of 

~20%, and at a supraspecific level the review of genera identified a far more evolutionarily-diverse 

skink fauna than earlier studies had indicated. 

 

Candidate’s Contribution: joint responsibility for the initial field collections in 1978-79 in 

collaboration with Peter Rankin, sole responsibility for data gathering, diagnosis of genera, and 

diagnosis and writing of species accounts, and writing the manuscript. 

  
(2) Ineich I. and Sadlier R.A., 1990.  A new species of Scincid Lizard from New Caledonia 

(Reptilia Lacertilia Scincidae). In Chazeau, J. & Tillier, S. (Eds), Zoologia Neocaledonica Vol. 2. 

Mémoires du Muséum national d’Histoire naturelle Paris, (A), 149: 343-347. 

Key Points: presents the description of a new species of skink allocated to Leiolopisma, at that time 

recognized as an assemblage of primitive species. 
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Candidate’s Contribution: responsible for data gathering, diagnosis of new species and writing 

description. Senior author recognized existence of new species in the Paris Museum collection and 

assisted with introduction and general comments on manuscript. 

 
 (3) Sadlier R.A., 1990. The scincid lizard genus Nannoscincus Günther: a revaluation. Memoirs 

of the Queensland Museum 29(2): 487-494. 

Key Points: the first attempt to define the intra and intergeneric relationships of this morphologically 

diverse assemblage of diminutive species retrieving a phylogeny for the genus based on 

morphological characters that identified: 

• the Australian species N. maccoyi as the sister taxon to a monophyletic New Caledonian group 

of five species.  

• two well supported monophyletic sub-groups within the New Caledonian group of species.  

This work has provided the foundation for further assessments of both intra-generic relationships, and 

has been largely supported by recent molecular phylogenies based on DNA sequence data.  

 

Candidate’s Contribution: solely responsible for data gathering, interpretation and presentation of 

results. 

 
(4) Bauer A.M. & Sadlier R.A., 1993. Systematics, biogeography and conservation of the lizards of 

New Caledonia. Biodiversity Letters 1:107-122. 

Key Points: arises from the contributions of each author to a symposium on the terrestrial biota of 

New Caledonia at the XVII Pacific Science Congress. It presents an updated overview of the 

systematics of the whole New Caledonian lizard fauna (geckos and skinks), biogeographic 

interpretations, and the first conservation assessment. The four species remaining in ‘Leiolopisma’ 

were here transferred to Lioscincus in the wake of the dismantling of ‘Leiolopisma’ initiated by 

Hutchinson et al. (1990). Areas of endemism for lizards were identified for the first time, notably 

the southern ultramafic region. Threats to the regions lizard fauna are identified and a preliminary 

assessment of their conservation status made, identifying ~50% of the lizard fauna as restricted in 

distribution and rare to uncommon, and two species as extinct, but with the limitations of the 

available data clearly acknowledged. Most importantly, for the first time since Roux’s publication 

in 1913, the New Caledonian skink fauna was placed in the context of the region’s whole lizard 

fauna by inclusion of the geckos in all aspects covered in the paper. 
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Candidate’s Contribution: responsible for writing the section of the systematics of the Scincidae, 

and joint responsibility for writing of the introduction, biogeography, and conservation of New 

Caledonian lizards.  

 
(5) Bauer A.M. & Sadlier R.A., 1994. The Terrestrial Herpetofauna of the Ile des Pins, New 

Caledonia. Pacific Science 48(4): 353-366. 

Key Points: reports on the results arising from the collection of research material made during the 

first comprehensive field research in the region, presenting:  

• a species richness for the scincid lizard fauna of four taxa , three of which were widespread 

species but one a regional endemic, Lygosoma euryotis Werner [reported as Marmorosphax 

euryotis], previously known only from several specimens. 

• new information on variation in morphology and of reproductive mode in Lygosoma euryotis 

not previously reported. 

This additional material was important in providing data later used to resolve the generic affinities 

of Lygosoma euryotis and in recognizing the species as composite. 

 

Candidate’s Contribution: joint responsibility with Bauer for field research and write-up of results. 

 
(6) Sadlier R.A. & Bauer A.M., 1997a. The Terrestrial Herpetofauna of the Loyalty Islands. Pacific 

Science 51(1): 76-90. 

Key Points: reports on the results arising from the collection of research material made during the 

course of field research across the three major islands in the Loyalties Group in 1987, the first since 

the collections made by Roux 75 years earlier in 1912-13, identifying:  

• a species richness for the scincid lizard fauna of eight taxa, mostly widespread species but 

containing one regional endemic, Emoia loyaltiensis.  

• significant variation between the two island populations of the regional endemic Emoia 

loyaltiensis and between Loyalty and mainland populations of Lioscincus [‘Genus 1’] 

nigrofasciolatus. 

 

Candidate’s Contribution: assisted with field research for project, and joint responsibility with 

Bauer for write-up of results. 

 
(7) Sadlier R.A. & Bauer A.M., 1997b. A New Genus and Species of Lizard (Reptilia: Scincidae) 

from New Caledonia, Southwest Pacific. Pacific Science 51(1): 91-96. 
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Key Points: presents the description of a new species of skink collected during the course of field 

research in the southern ultramafic ranges of the Grande Terre and placement of that species into a 

monotypic genus (subsequent genetic studies(22) have supported the recognition of this species as a 

highly distinctive lineage). The discovery of this species highlighted the existence of further highly 

derived species occupying specialized niches, and hence the potential for a richer and more diverse 

fauna than previously conceived.  

 

Candidate’s Contribution: responsible for initiating and directing the field research resulting in the 

collection of the type series of Simiscincus aurantiacus, data gathering, diagnosis of new genus and 

species, and writing description. Junior author assisted with introduction and general comments on 

manuscript. 

 
(8) Sadlier R.A., Shea G.M., & Bauer A.M., 1997. A New Genus and Species of Lizard (Squamata, 

Scincidae) from New Caledonia, Southwest Pacific. In Najt, J. & Matile, L. (Eds), Zoologia 

Neocaledonica, Vol. 4. Mémoires du Muséum national d’Histoire naturelle Paris, 171: 379-385. 

Key Points: presents the description of a new species of skink collected during the course of field 

research in the southern ultramafic ranges of the Grande Terre, and its placement into a monotypic 

genus (subsequent genetic studies(22) have supported the recognition of this species as a highly 

distinctive lineage). The discovery and description of this species confirmed the earlier inference of 

the existence of a more diverse lizard fauna than expected, exhibiting extremes in morphology and 

behaviour.   

 

Candidate’s Contribution: responsible for initiating and directing the field research resulting in the 

collection of the type series of Lacertoides pardalis, data gathering, diagnosis of new genus and 

species, and writing of description. Junior authors assisted with introduction and general comments 

on manuscript. 

 
 (9) Sadlier R.A., Whitaker A.H. & Bauer A.M., 1998. Lioscincus maruia, a New Species of Lizard 

(Reptilia: Scincidae) from New Caledonia, Southwest Pacific. Pacific Science 52(4): 334-341. 

Key Points: presents the description of a new species of skink discovered during the course of 

faunal inventory surveys initiated by Conservational International and the Northern Province 

environment service. The most significant aspect of the discovery of this species was it identified a 

second species of skink endemic to maquis shrubland, a habitat regarded as being low in lizard 

diversity and richness. Similarities in morphology and behaviour between L. maruia and L. tillieri 
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reported as indicative of relationship between the two taxa have received support in recent genetic 

studies(22). 

 

Candidate’s Contribution: responsible for the herpetological component of the surveys during 

which the collection of specimens of the new species were made, gathering of data, diagnosis of 

new species, and writing species description. Junior authors assisted with introduction and general 

comments on manuscript, and Whitaker made significant contributions to the field research during 

which the specimens were collected.  
 

(10) Sadlier R.A., Bauer A. M. & Colgan D.J., 1999. The scincid lizard genus Caledoniscincus 

(Reptilia: Scincidae) from New Caledonia in the southwest Pacific: a review of Caledoniscincus 

austrocaledonicus (Bavay) and description of six new species from Province Nord. Records of the 

Australian Museum 51(1): 57-82. 

Key Points: presents the results of several years of iterative field investigation and lab research into 

the genus Caledoniscincus aimed at determining the status of a number of putatively undescribed 

taxa. This was the first study on New Caledonian skinks to incorporated genetic (allozyme) data in 

combination with morphology to investigate the perplexing variation in coloration amongst taxa 

assigned to this genus. The major outcomes in this paper were:  

• recognition that Caledoniscincus austrocaledonicus as previously conceived contained two 

widespread and broadly sympatric taxa. 

• the description of six new species in the genus – part of the perplexing variation seen in 

earlier collections. 

•  the identification of broad-scale, allopatric, regional endemism in the closed forest blocks of 

the central–east and north-east ranges.  

 

Candidate’s Contribution: responsible for initiating, planning and directing the field research 

resulting in the collection of specimens contributing to the outcomes, responsible for project design, 

morphological component of data gathering, diagnosis of new species, and writing description. 

Colgan was responsible for gathering data for the genetic component of the study and the 

interpretation of the results. Bauer assisted with introduction and general comments on manuscript, 

and much of the field research which provided part of the material examined.  
 

(11) Sadlier R.A. & Bauer A.M., 1999a. The scincid lizard genus Sigaloseps (Reptilia: Scincidae) 

from New Caledonia in the southwest Pacific: description of a new species and review of the 
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biology, distribution, and morphology of Sigaloseps deplanchei (Bavay). Records of the 

Australian Museum 51(1): 83-91. 

Key Points: describes a new species, Sigaloseps ruficauda, discovered during the course of the first 

field research on high elevation ultramafic peaks in the south of the island in the mid 1990’s, and 

investigates geographic variation in scalation and osteology in the other species in the genus, 

Sigaloseps deplanchei, incorporating additional material collected in the intervening 13 year period 

since it was last reviewed(1), identifying: 

• the first species restricted to high elevation habitats. 

• substantial sub-structuring in variation in scalation at population level in S. deplanchei.  

 

Candidate’s Contribution: responsible for data gathering, redefinition of genus, diagnosis of new 

species, review of existing species, and writing description. Junior author assisted with introduction, 

general comments on manuscript, and contributed to field research which provided much of the 

material examined.  

 
(12) Sadlier R.A. & Bauer A.M., 1999b. The scincid lizard Lioscincus tillieri (Reptilia: Scincidae) 

from New Caledonia in the southwest Pacific: new information on the species, biology, 

distribution, and morphology. Records of the Australian Museum 51(1): 93-98. 

Key Points: presents new information on variation in morphology, habits, and habitat preferences for 

Lioscincus tillieri based on additional specimens acquired from field collections made in the nine 

years since its original description from a single specimen. Most significantly this additional material 

identified pronounced adult sexual dichromatism and a live-bearing mode of reproduction, the latter 

an apomorphy otherwise found at that time only in Marmorosphax amongst the New Caledonian 

skinks.   

 

Candidate’s Contribution: responsible for data gathering and review of existing species. Junior 

author assisted with introduction and general comments on manuscript, and contributed to field 

research which provided much of the material examined. 

 
(13) Sadlier R.A. & Bauer A.M., 2000. The Scincid Lizard Genus Marmorosphax (Reptilia: 

Scincidae) from New Caledonia in the Southwest Pacific: Description of a New species Restricted to 

High-Altitude Forest in Province Sud. Pacific Science 54(1): 56-62. 
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Key Points: describes a new species, Marmorosphax montana, discovered during field research on 

high elevation ultramafic peaks in the south of the island in the mid 1990’s, identifying a second 

species restricted to high elevation habitats. New information on Lygosoma euryotis Werner was 

presented here in support of it not being congeneric with the species of Marmorosphax Sadlier, and 

assigning it to ‘incertae sedis’, as such restricting Marmorosphax to two species, M. tricolor and the 

newly described M. montana.  

 

Candidate’s Contribution: responsible for initiating and directing the field research resulting in the 

collection of the type series of M. montana, data gathering, re-defining genus, diagnosis of new 

species, and writing description. Junior author assisted with introduction and general comments on 

manuscript, and contributed to field research which provided much of the material examined.  

 
(14) Bauer A.M. & Sadlier R.A., 2000. The Herpetofauna of New Caledonia. Society for the Study of 

Amphibians and Reptiles in cooperation with the Institut de recherché pour le développement. 

Ithaca, New York. 310 pp.  

Key Points: provides an extensive synopsis of all reptile species in New Caledonia known to that 

time, bringing information from all previous publications together, and included; 

• overview chapters on the uniqueness, ecological pattern and conservation of the 

herpetofauna. 

• accounts for 14 genera and 42 species of skinks, including inter and intrageneric keys.  

• novel taxonomic and nomenclatural assignments which included descriptions of three species 

of Nannoscincus (see above), reassignment of the name Tropidoscincus variabilis and 

description of Tropidoscincus boreus. 

Most importantly it provided an updated treatment of the New Caledonian herpetofauna to the 

scientific and general community for the first time since Roux’s monograph in 1913, presenting in 

one place the new information and concepts from the previous 90 years.  

 

Candidate’s Contribution: joint responsibility with senior author for preparation of the review of the 

entire New Caledonian herpetofauna including descriptions, distribution maps, and synthesis of 

existing knowledge on the natural history and conservation of these species. Introductory chapters were 

primarily the responsibility of the senior author. 

 
(15) Sadlier R.A., Bauer A.M. & Whitaker A.H., 2002. The scincid lizard genus Nannoscincus 

Günther from New Caledonia in the southwest Pacific: a review of the morphology and distribution 



70 

 

of species in the Nannoscincus mariei species group, including the description of three new species 

from Province Nord, in Najt J. & Grandcolas P. (eds), Zoologia Neocaledonica 5, Mémoires du 

Muséum national d’Histoire naturelle Paris 187: 233-255.  

Key Points: reviews the species in the Nannoscincus mariei group, providing: 

• new information gathered on three described taxa in the intervening 15 years since they were 

last reviewed. 

• detailed accounts of three species, Nannoscincus humectus, Nannoscincus hanchisteus and N. 

exos, described earlier in the book on the herpetofauna of New Caledonia.  

• identified N. rankini as a narrow-range, high elevation endemic restricted to Mt Aoupinié in 

the central metamorphic ranges. 

• evidence of significant variation in morphology in Nannoscincus mariei which has received 

some level of support by subsequent genetic studies(22).  

 

Candidate’s Contribution: responsible for the lizard component of surveys during which the type 

series of Nannoscincus humectus, Nannoscincus hanchisteus and additional samples of N. rankini 

were collected, responsible for data gathering, re-defining genus, diagnosis of new species, review 

of existing species, and writing descriptions. Junior authors assisted with introduction and general 

comments on manuscript, and contributed to field research which provided some of the new 

material examined.  

 
(16) Sadlier R.A. & Bauer A.M. 2002a. The scincid lizard Graciliscincus shonae (Lacertilia: 

Scincidae) from New Caledonia in the southwest Pacific: a review of the species' morphology, 

distribution and conservation status, in Najt J. & Grandcolas P. (eds), Zoologia Neocaledonica 5, 

Mémoires du Muséum national d’Histoire naturelle Paris 187: 257-267.  

Key Points: presents new information on variation in morphology and distribution for Graciliscincus 

shonae based on additional specimens acquired from field collections in the 15 years since its original 

description from two specimens(1). Most significantly this additional material provided comparative 

data on osteology from which to further draw inference of relationship with other New Caledonian 

skink genera.  

 

Candidate’s Contribution: responsible for data gathering and review of existing species. Junior 

author assisted with introduction and general comments on manuscript, and contributed to field 

research which provided the material examined. 
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(17) Sadlier R.A., O’Meally D. & Bauer A.M. 2002b. The scincid genus Caledoniscincus (Reptilia: 

Scincidae) from New Caledonia in the southwest Pacific: a review of Caledoniscincus orestes 

Sadlier, in Najt J. & Grandcolas P. (eds), Zoologia Neocaledonica 5, Mémoires du Muséum 

national d’Histoire naturelle Paris: 269-276. 

Key Points: presents new information on variation in morphology and distribution of 

Caledoniscincus orestes based on additional specimens acquired from field collections made in the 

15 years since its original description(1). The study used both multilocus allele frequency data and 

morphology in combination to investigate the taxonomic status of widely disjunct populations of 

Caledoniscincus orestes. It identified statistically significant but not wholly diagnostic differences in 

several aspects of scalation but only low levels of genetic divergence, treated as evidence of within-

species geographic variation. 

 

Candidate’s Contribution: responsible for initiating and directing the field research resulting in the 

collection of the specimens used in the morphological and genetic analyses, responsible for project 

design, morphological component of data gathering, review of species, and writing the account for 

the species. O’Meally was responsible for gathering data for the genetic component of the study and 

the interpretation of the results. Bauer assisted with introduction and general comments on 

manuscript.  

 
(18) Sadlier R.A., Bauer A.M., Whitaker A.H. & Smith S.A., 2004a. Two New Species of Scincid 

Lizards (Squamata) from the Massif de Kopéto, New Caledonia. Proceedings of the California 

Academy of Sciences 55(11): 208-221.  

Key Points: describes two new species of skink from Massif de Kopéto in north-western New 

Caledonia discovered during the course of field research undertaken in 2001-2003. Both species, 

Lioscincus vivae and Nannoscincus manautei, were diagnosed by morphological criteria and their 

distinctiveness supported by deep genetic divergences with other taxa in the genus. The polyphyly of 

Lioscincus was again raised and a redefined Lioscincus that only includes the type species L. 

steindachneri and newly described species L. vivae identified, but not formally diagnosed. The 

conservation status of the new species described was assessed under redefined IUCN criteria. 

 

Candidate’s Contribution: responsible for morphological component of data gathering, diagnosis of 

new species, and writing description. Smith was responsible for gathering data for the genetic 

component of the study and the interpretation of the results.  Bauer and Whitaker assisted with 

introduction and general comments on manuscript. The material on which the descriptions are based 
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was collected by Whitaker as part of a collaborative field-based project by Sadlier, Bauer and 

Whitaker in the north-west region of the territory.  

 
(19) Sadlier R.A., Smith S.A., Bauer A.M., & Whitaker A.H., 2004b. A New Genus and Species of 

Live-Bearing Scincid Lizard (Reptilia: Scincidae) from New Caledonia. Journal of Herpetology 

38(3): 320-330. 

Key Points: describes a new species of skink from north-western New Caledonia discovered during 

the course of field research undertaken in the region in 2001-2003. The species possesses a distinctive 

suite of morphological apomorphies and was recognized as warranting its own genus, an action later 

supported by genetic data. The intergeneric relationships at the time were unclear, though similarities 

with Marmorosphax were noted which included a live-bearing mode of reproduction. The 

conservation status of the species was assessed under redefined IUCN criteria. 

 

Candidate’s Contribution: responsible for morphological component of data gathering, diagnosis of 

new genus and species, and writing description. Smith was responsible for gathering data for the 

genetic component of the study and the interpretation of the results.. Bauer & Whitaker assisted 

with introduction and general comments on manuscript, and to field research which provided the 

material examined. The species was discovered during the course of field work undertaken as part a 

collaborative field-based project by Sadlier, Bauer and Whitaker in the north-west region of the 

territory.  

 
(20) Sadlier R.A., Smith S.A. & Bauer A.M., 2006. A New Genus for the New Caledonian Scincid 

Lizard Lygosoma euryotis Werner 1909, and the Description of a New Species. Records of the 

Australian Museum 58 (1): 19-28. 

Key Points: proposes a new genus, Celatiscincus, for the species Lygosoma euryotis Werner and 

describes a second species, C. similis (formerly assigned to euryotis) from the far north of the Grande 

Terre, restricting euryotis (type species of the new genus) to Île des Pins. Recognition of the new 

genus was based on morphological criteria and genetic data which supported the distinctiveness of 

Celatiscincus as a monophyletic lineage.  Recognition of two species in euryotis was based on a 

limited suite of morphological characters but received strongly support as a distinct lineage from 

genetic data. The generic diagnosis for Marmorosphax, which originally included Lygosoma 

euryotis Werner, was redefined with the reallocation of euryotis to Celatiscincus. The conservation 

status of both species was assessed under redefined IUCN criteria. 
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Candidate’s Contribution: responsible for morphological component of data gathering, diagnosis of 

new genus and species, review of existing species, and writing of description. Jointly responsible 

with Bauer for collection of samples from Île des Pins, and solely responsible for collections of 

samples from northern Grande Terre, both collections being crucial to the project. Smith was 

responsible for gathering data for the genetic component of the study and the interpretation of the 

results.  Bauer assisted with introduction and general comments on manuscript.  

 
(21) Sadlier R.A., Bauer A.M. & Smith S.A., 2006. A new species of Nannoscincus Günther 

(Squamata: Scincidae) from high elevation forest in southern New Caledonia. Records of the 

Australian Museum 58 (1): 29-36. 

Key Points: describes a new species of skink, Nannoscincus garrulus, from high elevation forest on 

Pic Ningua and Mt Cindoa in southern New Caledonia, identifying a more extensive radiation in the 

‘gracilis group’ of Nannoscincus and highlighting the existence of a high elevation endemic skink 

fauna on peaks in the southern ultramafic ranges. The new species is the largest member of its 

genus and is the first recorded as being able to vocalize. Relationships of this species with other 

members of the N. gracilis group based on morphological criteria were reviewed. The conservation 

status of the species was assessed under redefined IUCN criteria.  

 

Candidate’s Contribution: responsible for data gathering, diagnosis of new species, and writing 

description. Junior authors assisted with introduction and general comments on manuscript, and 

contributed to field research which provided the material for genetic analyses.  

 
(22) Smith S.A., Sadlier R.A., Bauer A.M., Austin C.C. & Jackman T., 2007. Molecular phylogeny of 

the scincid lizards of New Caledonia and adjacent areas: Evidence for a Single Origin of the 

endemic skinks of Tasmantis. Molecular Phylogenetics and Evolution 43: 1151-1166. 

Key Points: identifies the phylogenetic relationships of the New Caledonian skinks within the 

context of the Eugongylus group of skinks based on lineages derived DNA sequence data for nearly 

all taxa of New Caledonia skinks and an extensive suite of other taxa within the Eugongylus group. 

The most significant outcomes of the phylogenetic analyses were: 

• the skink genera endemic to New Caledonia and New Zealand being identified as a 

monophyletic group to the Gondwanan continental block Tasmantis.  

• intergeneric relationships retrieved for the Tasmantis genera nest the New Zealand + Lord 

Howe and Norfolk Island genera within the radiation of skinks in New Caledonia, implying 

dispersal from New Caledonia to New Zealand via Lord Howe/Norfolk Island. 
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• an estimated time of divergence of the Tasmantis lineage from other Eugongylus group 

members ranging from 12.7Mya to 35.4-40.7, based on two different calibrations.  

• a scheme of relationships between the endemic New Caledonian genera which identifies six 

major groups and support for monophyly of most existing genera except Lioscincus.  

• Lioscincus identified as comprising four distinct genetic lineages.  

This paper provided a framework of intergeneric relationships not previously available, and was 

able to unequivocally demonstrate Lioscincus as polyphyletic, lending strong support for the 

dismantling of the genus.  

 

Candidate’s Contribution: joint responsibility with co-authors for project design including selection 

of taxa and samples, assisted with development and comments on manuscript, and major 

contribution to field research which provided the material utilized in the genetic survey. Senior 

author Smith was responsible for gathering data for the genetic component of the study and the 

analysis and interpretation of the results.  

 
(23) Sadlier R.A., Smith S.A., Whitaker A.H. & Bauer A.M., 2008 New Live-Bearing Species Of 

Scincid Lizard (Reptilia: Scincidae) From New Caledonia, Southwest Pacific. Pacific Science 

63(1): 123-136. 

Key Points: describes a new species of skink in the genus Kanakysaurus from Massif de Kopéto 

and Massif de Koniambo on the northwest ultramafic ranges, representing the second species in the 

genus. This study also: 

• found evidence of genetic polyphyly for mtDNA haplotypes in the population from 

Dome de Tiébaghi, indicating possible past gene introgression or incomplete lineage, 

highlighting the dynamic nature of relationships of recently evolved taxa in New 

Caledonia.  

• identified a live-bearing mode of reproduction in a second species in the genus. 

• provided information on an additional population of K. viviparus from Sommet Poum in 

the far north of Grande Terre. 

The conservation status of both species is assessed under redefined IUCN criteria. 

 

Candidate’s Contribution: responsible for morphological component of data gathering, diagnosis of 

new species, review of existing species, and writing description. Smith was responsible for 

gathering data for the genetic component of the study and the interpretation of the results. Bauer 
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and Whitaker assisted with introduction and general comments on manuscript. Field research 

undertaken by Whitaker provided much of the material examined. 

 
(24) Sadlier R.A., Smith S.A., Bauer A.M., & Whitaker A.H., 2008. Three new species of skink in the 

genus Marmorosphax (Squamata: Scincidae) from New Caledonia. Zoologia Neocaledonica 7. 

Biodiversity studies in New Caledonia. Mémoires du Muséum national d’Histoire naturelle Paris 

198: 247-264. 

Key Points: describes three new narrow range species, Marmorosphax kaala, Marmorosphax taom 

and Marmorosphax boulinda, all from isolated ultramafic massifs in the north-west of the Grande 

Terre, and reviews the morphology and habits of M. montana from the southern ultramafic ranges 

in the light of new material collected since its description in 2000. Recognition of these species as 

distinct evolutionary lineages drew significantly on genetic data derived from DNA sequence data. 

This study also: 

• identified the species from the west coast ranges as a monophyletic group.  

• placed M. montana from the southern ultramafic ranges as the basal sister taxon to all other 

Marmorosphax. 

• identified a complex pattern of relationships between the populations of M. tricolor sampled, 

including trans-island links between populations on metamorphic and ultramafic substrates.  

The conservation status of the new species and M. montana was assessed under redefined IUCN 

criteria. 

 

Candidate’s Contribution: responsible for morphological component of data gathering, sample 

selection for genetic component, diagnosis of new species, review of existing species, and writing 

description. Smith was responsible for gathering data for the genetic component of the study and the 

interpretation of the results. Bauer and Whitaker assisted with introduction and general comments 

on manuscript. Field research undertaken by Whitaker provided much of the material for the new 

species described. 
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T he territo ry o f New Caledo ni a is located in the 
south-west Paci fi c (1 9- 23 oS la titude and 163- 168°E 
lo ngitude), and consists of the large main island of 
approximately 16 ,000 square kilo metres, the Isle o f 
Pines, the Huon Islands and the Loyalty Islands . A 
chain of mountains extending along its centre effectively 
d ivides the main isla nd into a moist east coast , thickl y 
fo rested for most its length , and a rela tively dry, sparsely 
wooded west coast. Ha bita ts typical of those occurring 
a lo ng the eas t and no rthern coast , and o n the eastern 
a nd western ra nges a re shown in Fig. I . 

The endemic taxa include a ll know n species o f 
Ceoscin cus, C raciliscincus, Marm orosphax , 
Tropidoscincus, Sigaloseps, all New Caledo nia n 
Nannoscincus, three of the fo ur New Caledonian 
Leiolopisma (L. greeri, L. steindachneri, L. 
novacaledoniae), a nd two o f four of the currently 
recognised species of Caledoniscincus (C. jestivus, C. 
orestes). Fo ur s pec ies (C. atropunctatus, C. 
austro caledonicus, L. nigrojasciolatum , C. 
novocaledonicus) in additio n to being fo und o n the main 
and o ffshore isla nds o f New Caledonia n a lso occur o n 
islands of the Loyalty Island group , a nd o ne species (c. 
atropunctatus) is a lso recorded from Vanuatu. 

Most species endemic to the main island a re confined 
to rainforest habita t (except species of Tropidoscincus). 
Of the endemi c taxa, fo ur species (T. rohssii, S. 
deplanchei, N. mariei, C. shonae) occur la rgely in the 
south o f the island over an a rea approximately covering 
that o f the serpentine regio n o f rock o utcropping. 

In 1978 the la te Peter R. Ran kin and I undertook 
fi eldwork o n the main isla nd a nd made a la rge lizard 

collectio n before Peter died in a collecting accident. One 
of the ultimate a ims of ma king these collections was a 
revisio n o f the lizard fa una o f New Caledo nia the first 
pa rt o f which is here presented as a monogra ph o n the 
sci ncid lizards o f the main and immedia tely adjacent 
'offsho re islands. This work is dedicated to the memory 
of P eter Rankin. 

Abbreviations 

Institutio nal acro nyms used in this paper a re given 
below. 
A M 
BM 
CAS 

MCZ 

MNHP 

MRHN 

NHMB 
NHMG 
Q M 
SM F 

ZFMK 

2 MB 

Austra li an Museum , Sydney 
British Museum (Na tural Histo ry), Lo ndo n 
Ca lifornia Academy o f Sc iences, San 
Fra ncisco 
Museum o f Comparat ive Zoology -
Ha rvard University, Cambridge 
Museum Natio nal d ' Hi stoire Naturelle, 
P aris 
I nstitu te Royal des Sciences Naturelles de 
Belgique, Brussels 
Naturhistorisches Museum , Basel 
Naturhisto riska Musee! , Gii!ebu rg 
Queensland Museum , Brisbane 
Natur-Museum und Fo rsc hungs-Ins!itut, 
Senckenberg 
Z ool ogisc hes Fo rschun gs in s!itut und 
Museu m Alexander Koenig , Bo nn 
Zoologisches Museum , Berlin 
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Fig. I. Overview of some of the majo r hab itats encountered o n the New Caledonian ma inland. a, Coasta l landscape at 
Houalio u, typical o f the mideastern and norlhern coastline o f mainla nd New Caledo nia. b, Coastal scru b back ing beach 
fro nt al Ho ualiou. c, Naueliu woodland o n coastal hillslopes at Puebo. d , Heath and coni fer sc rub o n the Plaine des Lacs. 
e, Lowland rainforest edge o n coastal hill slo pe at Mt Do re, here bo rdered by a pla ntati on clearing. r, Moun ta in st ream 
passing thro ugh mid altitude rainfo rest (500 m) on Mt Ao upinie . g, In terior of mid to high a h itude ra in fo rest (900- 1000 
m) o n Mt Pa nie. 
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Historical Resume 

By 1900, Bavay (1869) and Bocage (1873b) had 
described nine of the currently recognized scincid lizards 
of New Caledon ia, and Boulenger (1887) had 
co llect ively reviewed the described taxa while 
cataloguing specimens held in the British Museum. 
Aside from Roux' s (1913) major review of the New 
Caledon ian herpetofauna (which included several new 
taxa), subseq uent taxonomic studies dealing with. the 
scincid lizards of the island have generally been confined 
to describing new taxa as they became known. The 
taxonomic contributions of previous authors a re given 
below in chronological order, and where appropriate 
comments on types are incl uded . 

Peters (1869) described Lygosoma (Mocoa) 
nigrojasciolalUm from a single specimen, st ill in 
existence and lodged in the 2MB. 

Bavay (1869) described eight new scincid lizard 
species. No types were li sted and no indication given 
as to where the specimens on which the descriptions were 
based were lodged. For five of these taxa no types have 
been found and are here presumed lost (see species 
accounts for P. gamieri, M. Iricolor, L. 
nigrojasciolalum, C. austrocaledonicus and T. 
variabilis). Specimens on which three Bavay taxa were 
based are lodged in the BM. These are labelled as having 
been presented by Bavay and coming from New 
Caledonia and were listed as types by Boulenger (1887) 
(see species accounts for S. deplanchei, N. mariei and 
N. gracilis). 

Bocage (1873b) described three new lizard species 
from New Caledonia (see species accounts for T. 
aubrianus, L. steindachneri and L. nigrojasciolalum). 
No formal types were designated for Bocage's species 
but the specimens upon which the descriptions were 
based were lodged in the Lisbon Museum. These 
syntypes were later examined by Roux (1913) and 
compared with the specimens co llected by Roux & 
Sarasin from New Caledonia . These and other 
specimens in the co llection of Bocage were lost when 
the Lisbon Museum was destroyed bt fire (18th March 
1973). 

Giinther (1872) described four taxa from specimens 
purportedly obtained from the Feejee Isla nds' during 
the voyage of the Curacoa (see species accounts for C. 
auslrocaledonicus, S. deplanchei, N. mariei and N. 
gracilis). Specimens on which these descriptions were 
based a re lodged in the BM, and were listed as types 
of Giint her's species by Boulenger (1887). None of these 
taxa have since been recorded from the Fiji Islands. The 
Curacoa also visited New Caledonia during its voyage 
and this is considered the more likely place of origin 
for the specimens on which Giinther's species are based . 

Brocchi (1876) described the large and unique 
Eumeces bocourli from a si ngle specimen, now lodged 
in the MNHP. 

Peters (1879) described Sauroscincus braconnieri ( = 
Tropidoscincus aubrianus Bocage) from a single 
<ubadult specimen in the 2MB. 

Boulenger (1887) recognised only eight of the exist ing 
New Caledonian taxa, redescribing them from 
specimens in the BM (see species accounts for L. 
nigrojasciolalum, M. Iricolor, T. variabilis, C" 
austrocaledonicus, P. gamieri, S. deplanchet, N. manet 
and N. gracilis) . No menlion was made by Boulenger 
oj Tropidoscincus aubrianus Bocage. .. 

Andersson (1908) described Lygosoma rohssll from 
a series of 3 adults in the NHMG. 

Werner (1909) described Lygosoma euryotis from a 
si ngle specimen in the MRHN . 

Roux (19 13) reviewed the New Caledonian skinks and 
most of the existing taxa and synonyms previously 
recognized by Boulenger (1887) were redescribed. Of the 
taxa described since Boulenger's catalogue, Roux 
redescribed Lygosoma euryolis Werner from the type, 
and synonimized Lygosoma rohssii Andersson with L. 
variabilis Bavay. Several new taxa were described by 
Roux as subspecies of Lygosoma auslro-caledonicum, 
the validity of which are discussed later . No types were 
designated by Roux for new taxa , but a list of localities 
for specimens collected by Roux & Sarasln was gIven. 
Roux did however list the types examined for a number 
of existing species, most importantly those of Bocage 
(I 873b) with which Roux made direct comparisons to 
conspecific specimens in the collection of Roux & 
Sarasin. 

Since Roux's revision few new taxa have been 
described. Parker (1926) described Lygosoma 
(Leiolopisma) novaecaledoniae from a single specimen 
in the BM' Mertens (1928) described Cryptoblepharus 
boutonii ~ovo-caledonicus from specimens in the 
NHMB and SMF; Loveridge ( 1941) described 
Lygosoma sleveni from specimens in the MCZ 
(originally part of the Roux & Sarasln collectIOn In the 
NHMB); Bbhme described Eugongylus haraldmeten 
(1976) and Leiolopisma greeri (1979) from recent 
collections made by Harold Meier; Kramer (1979) 
designated lectotypes for taxa described by Roux (1913) 
from the collections made by Roux & Sarasin and 
lodged in the NHMB: (see species accounts for C. 
austrocaledonicus, C. atropunclatus and C. jesttvus). 

Natural history nOles on New Caledonian scincids 
were provided by Meier (l979a,b) and Mertens (1964). 

Systematics 

Greer (1974) considered the New Caledonian scincid 
fauna to belong to the Eugongylus group of the 
subfamily Lygosominae. In reviewing the generic 
relationships of Leiolopisma and its relatives, Greer 
(1974) diagnosed monophyletic lineages for a number 
of associated genera including the endemIC New 
Caledonian genus Phoboscincus Greer and widespread 
Cryptoblepharus Weigmann which has a single 
representative in New Caledonia. The remaining New 
Caledonian species recognized by Greer were largely 
incorporated into Leiolopisma Dumeri] & Bibron and 
Anolis Bavay. 



Leiolopisma as conceived by Greer at this time was 
a diverse assemblage of generally primitive species with 
a wide distribution incorporating Mauritius (Round 
Island), the eastern and southern Australian coasts, New 
Zealand, New Caledonia, and more recently Vanuatu 
and Fiji. The first step towards clarifying relationships 
between the species included in Leiolopisma (sensu 
Greer) was to define species groupings where possible. 
The following groupings are now recognised by me for 
the New Caledonian species fomerly assigned to 
Leiolopisma, and include several new and resurrected 
taxa: I) Lygosoma nigrofasciolalum Peters and 
Leiolopisma greeri Bohme; 2) Tropidolopisma variabilis 
Bavay, Tropidoscincus aubrianus Bocage and 
Lygosoma rohssii Anderson; 3) Lygosoma tricolor 
Bavay and Lygosoma euryotis Werner; 4) Lygosoma 
austro-caledonica Bavay, Lygosoma austro
caledonicum alropunctalum Roux, Lygosoma auSlro
caledonicum feslivum Roux and Lygosoma orestes n. 
sp.; 5) Lygosoma deplanchei Bavay is a monotypic 
group in the Eugongylus group, but further definition 
of relationships remains obsure. Members of groups 1-4 
are diagnosed as each other's closest relatives by a suite 
of derived character states, but relationships between 
the groups are often unclear. 

From these species groupings of New Caledonian 
Leiolopisma the following generic reallocations are here 
proposed: Tropidoscincus Bocage for group 2; 
Marmorosphax n. gen. for group 3; Caledoniscincus n. 
gen. for group 4; Sigaloseps n. gen. for group 5. The 
following species are retained in Leiolopisma pending 
a review of Eugongylus group systematics: L. 
nigrofasciolalum, L. greeri, L. sleindachneri, L. 
novaecaledoniae. 

Greer (1974) used Anolis (type species Anolis mariei 
Bavay, 1869) to encompass the Australian species 
Saiphos maccoyi Lucas & Frost and Lygosoma 
graciloides Lonnberg & Andersson, and the New 
Caledonian species Anotis mariei Bavay, Lygosoma 
gracile Bavay and Lygosoma sleveni Loveridge. For 
these same species the generic classification was later 
amended to Nannoscincus by Czechura (1981) on the 
basis of the observation by Cogger (1979) that Anotis 
was preoccupied. Nannoscincus is here restricted to the 
New Caledonian species and the Australian species 
Saiphos maccoyi Lucas & Frost. Lygosoma graciloides 
Lonnberg & Andersson is only distantly related to the 
group and awaits generic placement. 

Materials and Methods 

The generic classification presented here is based on 
diagnoses featuring single unique derived characters 
and/or unique combinations of shared derived character 
states, within the context of the phylogenetic 
subdivisions of the subfamily Lygosominae, as 
presented so far by Greer (1974, 1982). 

Species accounts present synonomies of 
nomenclatural significance only and in most cases are 
based on examination of type material. Where 
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appropriate, lectotypes have been designated from 
syntype series. Where types are no longer extant, 
neotypes have been designated. This has been extended 
to junior synonyms where confusion with superficially 
similar taxa may arise. Neotype designations were 
required for Lygosoma arborum, Tropidolopisma 
variabilis, Lygosoma Iricolor and Lygosoma auslro
caledonica. The specimens upon which Bavay (1869) 
based descriptions of these species are apparently lost. 
Similar designations were needed for the Bocage (I 873b) 
New Caledonian scincid types (Lygosoma deplanchei, 
Lioscincus sleindachneri, Tropidoscincus aubrianus) 
lost when the Lisbon Museum was destroyed. 
Descriptions, line drawings and photographs of type 
material have been presented where possible. A general 
description of each species shows variation in features 
of morphology. 

Measurements are expressed as percentages of the 
snout to vent length (SVL). 

Scalation: those characters regarded as necessary to 
identify the species from one another, or that are 
unusual and may be of interest when related to 
specialized habits of certain species, are discussed. 

Head: terms used (Figs 2, 3) generally follow Taylor 
(1935: 11) except for the shields bordering the anterior 
and lower edge of the orbit which follow Sadlier (1984). 

Body: 'midbody scale rows' are the number of 
longitudinal scale rows around the body counted at a 
point midway between the axilla and groin; 

LOWER 
PREOCULAR 

Fig. 2. Dorsal and lateral views of the head of 2 MB 9702 (hololype 
of Souroscincus braconnieri Peters). a specimen of Tropidoscincus 
aubrianus Socage with some of the major headshields labelled . 
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SECO NDARY 
TEMPORALS 

\ SUPRACILlARIES 

ANTERIOR 
SUBOCULAR 

LOWER 
PREOCULAR 

PREFRO NTAL 

ANTERIOR 

/1rff,r$i~~ Le REAL 

Fig. 3. Do rsal and lateral views of the head o f NHMB 7232, a specimen 
of Nonnoscincus sleveni with some of the headshield configurations 
peculiar to Nannoscincus labelled. 

' paravertebral ' scales are the number of scales in a 
paravertebral row posterior to the parietals to a point 
opposite the anus. 

Grid coordinates fo r specimen localities have been 
obtained from the official Standard Names Gazateer for 
New Caledonia and WalEs and Futuna produced by the 
U .S. Board on Geographic Names (1974). Grid 
coo rdinates for localities were then compared with a 
1/ 500000 Nouvelle Caledonie Map produced by [nstitut 
Geographique National, prior to plotting. 

Geoscincus n. gen. 

Type species. Eugongylus haraldmeieri Bohme, 1976: 248 

Diagnosis. Supranasals absent; last upper labial 
greatly reduced and repositioned posteriorly; temporal 
and posterior head shields fragmented; parietals each 
bordered by 2 upper secondary temporals, single nuchal 
and internuchal; chinshields 2, second pair and post 
genials seperated from contact with lo~er labials by row 
of small lateral chin scales; auricular lobules absent; 
premaxilliary teeth 6-9; large size (maximum SVL 112 
mm). 

Recognized species. Geoscincus haraldmeieri (B6hme, 
[976). 

Etymology. The name Geoscincus corn bines the 
Greek for earth (geo) with Neo-Latin for skink (scincus). 

Remarks. B6hme (1976) thought Eugongylus 

haraldm eirei bridged the differences between 
Eugongylus Fitzinge r, Tachygia Mittleman and 
Phoboscincus Greer and synonomized the latter two 
genera with Eugongylus. 

The suite of characters diagnosing Eugongylus 
haraldmeirei B6hme is unique and does not allow ready 
placement in recognized groups within the Iygosomines. 
On this basis, B6hme's concept of Eugongylus is here 
rejected , and Eugongylus haraldmeirei B6hme placed 
in the monotypic genus Geoscincus. 

Geoscincus haraldmeieri (B6hme) 
Figs 4-7 

Eugongylus haraldmeirei Bohme, 1976: 248. 
Type material. H O LOTYPE: Eugongylus haraldmeirei 

Bohme, ZFMK 15888, adult male, SVL 112 mm (Figs 4,5), 
Coula , (500 m), New Caledonia, 21"21 'S 165"27 ' E. 
PARATYPE: ZFMK 15889, same locality as holotype. 

Diagnosis. Same as genus . 
Description. MEASUREMENTS: snout to vent length 

88- 11 2 mm (para type and holotype respectively); 
distance from axilla to groin 55.4- 56.2"70 of SV L 
( x = 55 .8, n = 2); distance from forelimb to snout 
37.5- 39.8% of SVL ( x = 38.6, n = 2); hindlimb length 
32% of SVL (n = 2). 

SCALATION: frontonasal broader than long (W I L 
130-150%, x = 140, n = 2); prefrontals large, narrowly 
separated; frontal longer than broad (W / L 69-7 I %, 
x = 70, n = 2); frontoparietals distinct; interparietal 
distinct; parietals each bordered by 2 upper secondary 
temporals, a single nuchal and an internuchal scale; 
scales of temporal region forming an irregular pattern 
posterior to last enlarged upper labial (1 of Fig. 6) and 
possibly best interpreted as primary temporals 2 (3a and 
3b of Fig. 6), upper secondary temporals 2 (4a and 4b 
of Fig. 6), lower secondary temporal usually divided (5a 
and 5b respectively of Fig. 6) or fused to form a single 
scale (right side of holotype) , tertiary temporals 3 (6a, 
6b and 6c of Fig. 6), and postlabials 2 (7a and 7b of 
Fig. 6). 

Nasals narrowly to moderately separated; 2 loreals 
in a horizontal sequence, anterior nearly as deep as long, 
posterior longer than deep; anterior subocular single ; 
supraciliaries 7, sixth large and intruding between third 
and fourth supraoculars, first failing to contact frontal; 
enlarged upper labials usually 6 (7 right side of holotype) 
with fifth usually subocular and considerably deeper 
than long, last upper labial (2 of Fig. 6) apparently 
squeezed out of position by shortening of snout; lower 
labials 6-7 , first 2 contacting postmental; chinshields 
2, first pair in moderate contact , second pair variably 
separated from lower labials by a single row of small 
intervening scales. 

Lower eyelid scaled, contacting subocular upper 
labial. 

Ear opening with no enlarged auricular lobules. 
Body scales small , smooth; midbody scale rows 46-48 

( x =47, sd=l , n =2) paravertebral scales "3-"6 
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.~ig. 4. ZFMK 15888 , ho!o lype of Eugol/gy/us Iwraldmeirei B6 hme . 

."ig. S. Lateral and dorsal views of the head of ZFMK 15888, holol YPC 
of Eugongy/us haraldmeirei Bohme. 

( x= 114.5, sd=1.5, n = 2). 
Lamell ae beneath fourth toe 19. 
OSTEOLOGY: premaxillary teeth 6 or 9; presacral 

vertebrae 29; phalangeal formula for manus and pes 
2.3.4 .5.3 and 2.3.4 .5.4, respectively. 

COLOUR AND PATTERN: dorsal surface grey to brown, 
head similiar. Lateral surface grey with fine , sparse, 
white flecking most prominent lateroventrall y and 
anteriorly. Limbs grey to brown above, becoming lighter 
beneath. Venter posterior of forelimbs grey-brown, 
anterior of forelimbs cream with a fine brown mottle 
(each scale in this region has a brown fleck) . 

Distribution and Habitats. Known on ly from the type 

• ~ig. 6. Major lateral headshields in posterior region of head of 
GeoscillCII$ haroldmeirei (ZFMK 15888) labelled as described in lex t. 
Normally two distinct upper labials occur posterior to subocular upper 
labial and scales Ihal define free edge, upper a nd lower jaws meet 
al or slightly posterior 10 post labials. In G. haraldmeieri free edges 
of upper and lower jaws meet just past penultimate upper lab ial (pan 
1 of thi s figure). 

locality , Coula (500 m asl), on mainland New Caledonia 
(Fig. 7) . Both the holotype and para type were found 
in a fallen decaying tree trunk in a well forested area. 

Genus Phoboscincus Greer 

PhoboscinclIs Greer, 1974: 15 (type species Eumeces bocourli 
Brocchi, 1876, by original designation). 

Diagnosis. Large (maximum SVL 200-275 mm) 
skinks; frontoparietal s fused; teeth in anterior part of 
both upper a nd lower jaws sharply pointed, recurved 
and fang-like. 

Recoguized species. Phoboscincus bocourli (Brocchi, 
1876); Phoboscincus gamieri (Bavay, 1869). 

Phoboscincus bocourti (Brocchi) 
Figs 8-10 

Eumeces bocourli Brocchi, 1876: 95 . 
Type material. HOLOTYPE, MNHP 3029, Eumeces bocourli 

Brocchi (Figs 8, 9, 10). 
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Fig. 7. Dist ribu[ ion of Geoscill('!ls Iwraldllleirei (open 11 [ .. 11" in dosed (i r(.:lc ), PhoboscillCIIS !jamier; (c.:loilt.:d 1.:1 fele = spcdl11cn 
records. o pen cin.: le = lil craw l"c records) and GraciliscillCIIS (dosed square) in New Caledo nia . 

Fig. 8 . MN HP 3029. ho lolype of EII/lleees bocollrli Broce lli. 
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.~ig. 9. C loseup of the lateral view the of head of MNHP 3029 holol ype of Eumeces bocourti Brocchi . showing depressed 
snout and mass ive jaw musculature. 

Diagnosis. Phoboscincus bocourti is distinguished 
from the only other species in the genus, Phoboscincus 
garnieri, by: larger size (maximum SVL ca. 275 mm vs 
SVL 200 mm); more numerous scales at midbody (ca. 
66 vs 32- 34); supra nasals narrow ly separated (vs broadly 
con tact ing ); uniformly dark colo uration (vs colour 
pattern of broad, dark bands on a light background). 

Description. Phoboscincus bocourti is a large sk in k 
known on ly from a single specimen . 

MEASUR EMENTS: SVL ca . 275 mm, preserved in an 
undulating curve; distance from axilla to groin 165 
mm = 600/0 of SVL; distance from forelimb to snout 102 
mm = 37.1 % of SVL; hindlimb length 93 mm = 33.8% 
of SVL; tail length 270 mm (reproduced). 

SCALATION: supranasa ls narrowly separated; 
frontonasal wider than long (W I L 140%); prefrontals 
moderately separated, extending laterally to contact 
third upper labial ; frontal as broad as long (W I L 
III %); frontoparietals fused; interparietal distinct; 
parietals each bordered by 2 en larged upper secondary 
temporals and a single nuchal only marginally larger 
than adjacent scales of nape; primary temporal and 
lower secondary temporal fragmented, appeari ng as 
numerous similarly sized scales. 

Nasals widely separated; anterior loreal as deep as 
combined nasal and supranasal depth, excluded from 
contact with posterior loreal by venterolateral extension 
of prefrontal to co ntact third upper labial ; posterior 
loreal as deep as anterior loreal (alternatively viewed as 
the third loreal in a horizontal sequence of which the 
second has been incorporated into prefrontal); anterior 

.~ig. 10. Lateral and dorsal views of the head of MNHP 3029. holotype 
of Eumeces bocourti Brocchi , 
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subocular single, small, only marginally larger than 
surrounding scales of lower eyelid; supracilia ries 7; 
upper labials 8/9, last divided by a diagonal suture and 
penultimate on right divided to give an extra labial , sixt h 
subocular both sides and contacting the lower eyelid; 
lower labials 9/ I 0, first 2 contacting poslmenlal; 
chinshields 3, first pair meeting medially, second and 
third pairs separated fro m labials by I or more 
intervening rows of smaller scales. 

Lower eyelid scaled , contacting subocular upper 
la bial. 

Ear opening with 3 obt use , enlarged a uricular lobules 
anteriorly . 

Body scales smooth, small ; midbody scale rows ca. 
66. 

Lamellae beneath fourth toe 31 / 33. 

O STEOLOG Y: presacral vertebrae 30; phalangeal 
formula for manus and pes 2.3.4.?? and 2.3.4.5.4., 
respectively. 

Distribution. New Caledo nia. 

Phoboscincus garnieri (8avay) 
Figs 7, I 1- 13 

Eumeces garnieri Bavay. 1869: 15. 

Type material. NEOTYPE: Eumeces garnieri Bavay. BM 
1860.3.18.18, here designated, adu lt male, SVL ca. 200 mm 
(Figs 11, 13). 

Additional material examined. NHMB 7136, Outbache, 
20' 26'S 164' 38'E; NHMB 7137-38, Ngoi Tal, 21' 49 ' S 
166' 36 ' E; NHMB 7139, Quenepee, Lifou, Loyalty Islands; 
BM 1926.9. 17.61, 1926.9. 17. 16, New Caledonia. 

Diagnosis. Phoboscincus garnieri is distinguished 
fro m the only other species in th e genus, Phoboscincus 
bocourti, by: smaller size (maximum SVL 200 mm vs 
ca . 275 mm); fewer scales at midbody (32-34 vs ca . 66) 
supra nasals broadly contact ing (vs narrowly seperated); 
colour pattern featuring broad, dark transverse bands 
on a light background (vs uniformly dark). 

Description. This desc ription is based on seven ad ult 
specimens. 

MEASUREMENTS: maximum SVL ca. 200 mm; 
distance fro m axilla to gro in 54.5-55 .2"70 of SVL 

, . ...., ........ 
, (")'.":1 c:~ 

Fig. 11. BM 1860.3.18. 18, neolype of Eumeces garnieri Bavay. 

Fig. 12. NHMB 7139, a specimen of Phoboscincus garnieri (Bavay) showing the distinctive dorsal bands (a). and dark ventral 
markings (b) o f this species. 



(5< = 54.9, n = 6); hind limb lengt h 35.9-42.2"70 of SVL 
(5< = 38, n =7); tail lengt h 204% of SVL (n = I) . 

SCALATION: supranasals in broad contact medially; 
frontonasal broader than long (W / L 11 7.3- 154.8%, 
5< = 129.6, n = 6); prefrontals large, modera tely to 
widely separated ; fronta l longer than broad (W I L 
77 .8-90.9%, 5< = 84.2, n = 6); frontoparietal s fused; 
interparietal distinct; parietals each bordered by a single 
nuchal and upper secondary temporal scale; primary 
temporals usually 2 (92.8%), rarely a single larger scale; 
upper secondary temporal single; scales of temporal 
region posterior to primary temporals and divided last 
upper la bial fragmented. 

Nasals widely separated; 2 loreals in a horizo ntal 
sequence , anterior as deep as nasal and supranasal 
combined , posterior broad as deep; anterior subocula r 
single; supraciliaries 6(61.5%, n = 7)-7; upper la bials 8 
with sixth subocular and contacting lower eyelid; lower 
la bials 6(70%, n = 5)-7, first 2 contacting postmental; 
chinshi elds 2, fir st pair moderately na rrowly separated 
(71.4%, n = 6) o r in point contact, all chinshields 
contacting lower la bials but anterior half of post genial 
only contacting lower labials . 

Lower eyelid scaly, central scales markedly larger than 
those at perimeter and resembling a large opaque disc 
di vided by median sutures. 

Fig. 13. La teral and dorsal views of the head of BM 1860.3. 18. 18, 
neOlypc of Eumeces gamier; Bavay. 
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Ear opening with 1- 4, usua lly 3 (92.8%, n = 7), acute 
auricular lobules anteriorly. 

Body scales smooth to faintly striate; midbod y scale 
rows 32-34 ( x = 32.6, sd = 0.9 , n = 7); paravertebral 
scales 74-83 ( x = 79, sd = 2.6, n = 7). 

Lamellae beneath fourth toe 23-27 ( x = 24.2, 
sd = 1.2, n =7). 

OSTEOLOGY: premaxillary teeth 10(33 % , n = 3)- 11 ; 
maxillary teeth 21-25 ( x = 23, sd = 1.5, n = 3); dentary 
teeth 24-30 (x = 28.5 , sd =2.3, n = 3); presacral 
vertebrae 29 (n = 6); phalangeal formula for manus and 
pes 2.3.4 .5.3 and 2.3.4 .5.4, respectively . 

COLOUR AND PATTERN: dorsal surface grey with a 
series of broad brown bands , often extending laterally 
but becoming poorly defined . Black tempo ral streak of 
variable width extending from eye posteriorly along 
dorsolateral surface to just past forelimb, breaking into 
series of longitudinally aligned dark dashes along 
do rsum . Venter white with prominent dark flecking 
posterior to forelimb; throat and chin less intensely 
marked in specimens from Lifou and Ngoy Tal; sparse 
dark flecks over most of venter , throat and tai l in 
specimen from Outbache. 

Distribution and habitats. Phoboscincus garnieri is 
sporadi call y distributed on mainland New Caledonia 
and offshore islands (Fig. 7), and also occurs on Lifou 
and possi bly Ouvea Islands in the Loyalty Islands group. 

Neither Bavay or Roux (1913) give an account of the 
habits of this species. I observed a large lizard 1 believe 
to be P. garnieri at Kou mac Caves in far north-west New 
Ca ledonia. The single individual was on a hillslope of 
scattered limestone boulders with moderately thick 
woodland. Wh en di sturbed it so ught refuge beneath a 
rock outcrop, and later climbed a small tree. 

Reproduction. Two females collected by Roux & 
Sarasin contained 5(2/ 3) and 8(4/ 4) enlarged, yolked 
ovarian follicles. 

Remarks. Bavay (1869) described Eumeces garnieri 
from material from the island of "Ouen" off the 
southern coast o f New Caledonia , (approximately 
22°25 ' S 166°49 ' E) . Only one set of measurements are 
in the original description and Bavay makes no mention 
of other specimens, apart from the observation of a 
la rge skink at Mouli on Ouvea Island in the Loyalty 
Islands gro up. 

The description of Bavay and redescription by 
Bo ulenger (1887) o f this species a re in close agreement, 
differing onl y in the cond ition of the lower eyelid. Bavay 
describes "a transparent lower eyelid showing a disc not 
covered but surro unded by small sca les", while 
Boulenger clearly describes the lower eyelid as scaly. BM 
1860.3 .1 8.18 almost certa inl y provided the basis for 
Boulenger's description and clearly has the lower eyelid 
scaled . The only discrepancy between this specimen and 
Boulengers redescription being length of the tail (an 
incomplete tail 300 mm long in description, while BM 
1860.3. 18.1 8 has an incomplete tail only 220 mm long). 

In describing Lygosoma garnieri (Bavay) Boulenger 
(1 887) inco rrectly placed Eumeces bocourti Brocchi in 
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Fig. 14. AM R78143, holOlype of GracilisciflclJsslionoe n. gen .. n. sp. 

its synonomy. Roux (19 13) later recognized E. bocourti 
Brocchi as distinct. 

Graciliscincus n. gen. 

Type species. Gracilisdncus shonae n.sp., designated 
hereby . 

Diagnosis. Graciliscincus can be di stinguished from 
other genera in the Eugongylus group by the following 
combination of characters: depressed and elongate body 
form; supranasals absent; prefrontals small and widely 
separated; upper labials 5, third subocular; post mental 
contacting First lower labial on ly; lower eyelid with semi
transparent disc; ear opening minute; presacral 
vertebrae 36. 

Ety mology. The name Graciliscincus is derived from 
the Latin gracilis and scincus. 

Remarks. Loss of phalanges on the digits of limbs 
and increase in postsacral vertebrae number are features 
often associaled with a burrowing, semi-fossorial habit 
in skinks and have evolved independently in the 
Sphenomorphus, Eugongylus and Egernia groups in the 
Pacific region. Graciliscincus shonae is readi ly 
diagnosed as a member of the Eugongylus group of the 
scincid subfamily Lygosominae (Greer, 1979). It is 
unusual within the Eugongylus group in combini ng a 
high number of presacral vertebral (36) wilh a primitive 
phalangeal fo rmul a. 

Graciliscincus shonae n. sp. 
Figs 7, 14- 16 

Type malerial. HOLOTVPE, AM R78 143, male, 4 km along 
lhe MI Gouemba road from IUrnoff 3 km soulh of La Fause 
Yale Bridge, New Caledonia , 22°09 ' S 166°54 ' E, collecled by 
R. Sadlier & P. Rankin, 27 Dec 1978 (Figs 14, 15) . 
PARATVPE, CAS 159576, Ml Koghis (ca. 600 m) collecled by 
A. Bauer, 28 Dec 1985. 

Etymology. The species is named for Shona Sadlier. 

Diagnosis. Species diagnosis same as for genus. 

Description. Body form elongate with limbs and digits 
sma ll , original part of tail stout. Known only from the 
types. 

MEASUREMENTS, s nout to ve nl length 
37.5(holotype)-42(paratype) mm ; distance from axilla 
to groin 64-65 .5"10 of SVL ( x = 64.7, n = 2); distance 
from forelimb to snout 32-33.3% of SVL X = 32.6, 
n = 2); hindlimb length 20-25% of SVL ( x = 22.5, 
n = 2) ; tail length 125% of SVL for regenerated tail of 
paratype. 

Fig. 15. Lateral and dorsal views of the head of AM R78143 . hololYPC 
of Gruciliscincils sholloe n. gen., n. sp. 



SCALATION: fronlonasal nea rl y twice as broad as 
long (W / L 187 .5- 190.5"10, X = 189, n = 2) prefrontals 
small and widely separated; frontal near or as broad as 
long (W / L=90- IOO% , X =95%, n = 2); frontoparietals 
distinct; interparietal distinct; parietals each bordered 
by a single nuchal and upper secondary temporal scale; 
primary temporal single; upper and lower secondary 
temporals each single; tertiary temporals 2. 

Nasals large and moderately separated ; anterior loreal 
semilunar, positioned on posterodorsal margin of nasal 
and failing to contact upper labials; posterior loreal as 
broad as deep, contacting nasal anteriorly; anterior 
suboculars 2; supraciliaries 6; upper labials 5, variable 
in length, first and third twice as wide as second, third 
subocular and contacting lower eyelid; postiabials 2; 
lower labials 5, postmen tal contacting first lower labial 
on ly; chinshields 2, first pair in broad contact. 

Lower eyelid with an obvio us, centrally located semi
transparent disc, length 50% of total eye length. 

Ear opening small , circular and lacking enlarged 
auricular lobu les . 

.'ig. 16. Mid altitude rainforest (300 m) beside road on low sadd le 
on MI Gouemba, type locality for Grociliscincus shonae. 
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Body scales smooth, scales of tail with 3 strong 
striations; midbody sca le row s 22; paravertebral scales 
76-80 ( x = 78, sd = 2, n = 2). 

Lamellae beneath fourth toe flattish and poorly 
differentiated from one another. 

OSTEOLOGY: premaxillary teeth 13; maxillary teeth 
23-24 ( x = 23.5, sd = 0.5, n = 2); denlary teeth 28-29 
( x = 28.5, sd = 0.5, n = 2); presacral vertebrae 36; 
phalangeal formula for manus and pes 2.3.4.5.3 and 
2.3.4 .5.4, respectively . 

COLOUR AND PATTERN: dorsal surface mid brown 
with fine, dark longitudinal stripes extending from nape 
to tail tip (stripes consist of darker central section of 
each scale flanked by lighter brown); head dark brown 
with greyish tinge to supraocular, upper labial, rostral 
and nasal scales. Lateral surface similar to dorsal but 
lighter overall ; no distinct demarcation of dorsal and 
lateral surfaces. Venter pale, each scale with fine brown 
spoiling medially , more intense on lower labials to 
appear grey-brown. 

Distribution and habitats . The on ly records for this 
species are from single specimens on either side of the 
so uthern part of the mainland (Fig. 7) . 

The specimen from Mt Gouemba was collected during 
cool weather from a patch of rainforest in a gu lly ca. 
300- 350 m (Fig. 16). It was under a small stone on the 
forest floor. 

Genus Leio(opisma Dum"ril & Bibron 

Leiolopisma Dum';ril & Bibron, 1839: 742 (type species Seinells 
lelfairi Desjardin, 183 1). 

ElIlepis Fitzinger, 1843: 22 (type species Lygosoma dllperreyi 
Dum';ril & Bibron, 1839. 

Cyc/odina Girard, 1857: 195 (type species Cyelodina aenea 
Girard, 1857). 

Hombronia Girard , 1857: 196 (type species Hombronia 
fasciolaris Girard, 1857). 

Oligosoma Girard 1857: 196 (type species Lygosomella 
aesluosa Girard, 1857 = Lei%pisma smilhi) . 

Lioscineus Bocage, 1873b: 228 (type species Lioscineus 
sleindaehneri Bocage, 1873). 

Diagnosis. Leioiopisma is more an assemblage of 
generally primitive Eugongyius group species rather than 
a defineable group of related species . The species here 
included in Leioiopisma all lack distinct supranasal 
scales. This is the si ngle derived character state for the 
genus. 

Recognized species. The genus contains 39 known 
species: L. le/fairi from Mauritius; 13 Australian species 
(see Cogger, 1986); 20 New Zealand species (see Gill, 
1986); a single Fijian species (Zug, 1985); and four New 
Caledonian species. The four New Caledo nian species 
are: Leioiopisma nigrojascioialum (Peters), Leioiopisma 
greeri Biihme, Leioiopisma sleindachneri (Bocage) and 
Leioiopisma novaecaiedoniae (Parker). 

Remarks. Lygosoma nigrojascioialum Peters and 
Leioiopisma greeri Biihme are diagnosed as each other's 
nearest relatives by sharing a suite of derived character 
states, the distribution of which among other generally 
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primitive species in the Eugongylus group has yet to be 
determined. For this reason, these two species are 
retained in Leiolopisma. Similiarly, Lioscincus 
steindachneri Bocage and Lygosoma novaecaledoniae 
Parker, two generally primitive species with no obvious 
affinities to other species in the Eugongylus group of 
Greer (1974), are retained in Leiolopisma. While 
realizing the artificial nature of grouping these New 
Caledonian species into Leiolopisma, it is a matter of 
necessity to provide these species with some generic 
allocation. Leiolopisma at this time best serves this 
purpose. Should Eulepis Fitzinger, 1843, and Cyc/odina 
Girard, 1857, be diagnosed and recognized as 
monophyletic lineages, so too should Leiolopisma 
Dumeril & Bibron, 1839, be recognized as a monotypic 
genus restricted to its sole living representative L. te/fairi 
Desjardin. Oligosoma Girard, 1857, would then be the 
available generic name for the residue of generally 
primitive skinks with a moveable lower eyelid containing 
a semi-transparent disc, and lacking supranasals. 

Leioiopisma nigrofascioiatum species group 

Diagnosis. Body scales smooth; last upper labial 
divided by an oblique suture; posterior chinshields 
separated from contact with labials by 1-2 rows of 
smaller intervening scales. 

Recognised species. Leioiopisma nigrofascioiatum 
(Peters, 1869), Leiolopisma greeri B6hme, 1979. 

Leioiopisma nigrofascioiatum (Peters). 
Figs 17-22 

Lygosoma (Mocoa) nigrojasciolalum Peters, 1869: 435. 
Lygosoma arborum Bavay, 1869: 19. 
Lygosoma deplanchei Bocage, 1873b: 229. 

Type material. H OLOTYPE: Lygosoma nigro/ascio/alum 
Peters, single specim en 2MB 6444, adult male, SVL 98 mm 
(Figs 18, 19), New Caledonia. NEOTYPES, Lygosoma arborum 
Bavay, AM R78029, here designated , adult male, SVL 100 
mm (Fig. 20), Mouac Island off Poum, New Caledonia, 
20° 13 ' S 164°00 ' E. Lygosoma deplanchei Bocage, NHMB 
7168, here designated, adult female, SVL 92 mm (Fig. 21), 
Outbache, New Caledonia, 20026'S 164°38'E. 

Additional material examined. AM R78027, 78028, Mouac 
Island off Poum, 20° 13 'S 164°00' E; AM R77969-70, Poum, 
20° 14'S 164°02 'E; ABO, 20° 17 ' S 164°26'E; NHMB 7161-62, 
7164-66,7169-70, Outbache, 20026 'S 164°38 ' E; AM R78050, 
Koumac Caves ca. 9 km east Koumac, 20033 'S 164°21 'E; 
NHMB 7178, Toa, 20033'S 164°48'E; NHMB 7163, 
Heinghene , 20041 'S 164°56 ' E; NHMB 7171-72, Kone, 
21 °04'S 164°52'E; AM R77686, 2 km north-east of Mt 
Aoupinie forestry camp by road (500 m), 21 °08' S 165 °21' E; 
AM R77602-05 , Houailou airstrip, 21 ° 16 'S 165°37'E; NHMB 
7177, Ni, 21 °26'S 165°29 ' E; NHMB 7174-75, Canala, 
21 °32'S 165 °57'E; AM R78249, 78282, 2 km west of Plum 
tumoffon Mt Dore road, 22 ° 17 ' S 166°37'E; NHMB 7179, 
Brinor; NHMB 7180-1 Corala-Boreare. 

Diagnosis. Leiolopisma nigrofasciolalum is 
distinguished from the only other species in the species 
group, Leioiopisma greeri, by: more paravertebral scales 
(82-96 vs 74); more lamellae beneath the fourth toe 
(28-34 vs 24-27); prefrontals moderately separated
point contact vs contacting narrowly. 

Description. This description is based on four 
juvenile-subadults and 28 adult specimens (holotype and 
two hatchlings are not included in the analysis of 
measurements and scalation). 

MEASUREMENTS: from our collection of this species 
made in December 1978, the smallest apparently 
reproductivly viable individuals were two females 73 and 
77 mm SVL. From this data, juvenile-subadult (33-67 
mm) and adult (73 - 108 mm) size classes are defined. 

Fig .• 7. Lei%pisma nigrojasciolatum (Peters) from Houailou airstrip, New Caledonia . 



.'jg . 18. Lateral and dorsal views or the head or Z M B 6444, hoiotype 
of Lygosomo nigrojosci% lum Peters. 
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Only adults are included in the following body 
measurements. 

Maximum SVL 108 mm; distance from axilla to groin 
50-60.7"1. of SVL (x = 55 .6, n = 28); hindlimb length 
37-48.9% of SVL ( x = 42.4, n = 27); tail length ca . 
146.3-179. 1% of SVL ( x = 162.6, n = 13). 

SCALATION: fro ntonasal as broad or broader than 
long (W / L 100-122%, x = 112, n = 30); prefrontals 
large, usually moderately-narrowly separated (84.4%, 
n = 30) occasionally in point contact; frontal longer than 
broad (W I L 59-81 %, x = 68%, n = 30); frontoparietals 
di stinct; interparietal distinct; parietals each bordered 
by a single nuchal and upper secondary temporal scale; 
primary temporals 2 (t hough division of penultimate 
upper labial may give appearance of th ird primary 
temporal); upper and lower secondary temporals single, 
though division of last upper labial may give appearance 
of second lower secondary temporal; tertiary temporals 
2, occasionall y fused to give a single deep, slender scale 
(20%). 

Nasa ls narrow ly to moderately separated, 
occasionall y with a crease from top of naris 
posteroventrally towards naso loreal suture (crease 
sometimes appearing as a definite postnasal suture 
accompanied by considerable fragmentation of 
posterodorsal part of nasal scale; 2 loreals in a 
horizontal sequence, anterior twice as long as deep, 
posterior more than twice as long as deep and eq ual in 
depth to anterior loreal; anterior suboculars 1- 2, second 

----------

Fig. 19. 2 MB 6444 , holotypc or Lygosoma lIigrojascio/alUm PCICrs. 
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Fig. 20. AM R78029, neotype of Lygosoma arborum Bavay. 

if present usually considerably smaller; supraciliaries 
usually 8 (9 1 "10, n = 32) rarely 7, 9 or 10; upper labials 
8(48.4"10, n = 31)-9 with sixth or seventh respectively 
subocular and contacting lower eyelid; penultimate 
upper labial often (53.6"10, n = 14) divided by an oblique 
suture, last upper labial divided by an oblique suture, 
sometimes further fragmented to give 3 or 4 similar sized 
scales; postlabials usually 2 (63.3"10, n = 30) , each 
moderately deep and slender but often (26.7"10) with 
lower subdivided by an oblique suture and occassionally 
(10"10) fragmented so as to be indistinguishable; lower 
labials usually 7(56.2"10, n = 32)-8(39"10), rarely 6 or 9, 
first 2 usually contacting postmenta l; chinshields 4-5, 
first pair in broad contact and second pair usually in 
moderate contact , first pair also usually in partial 
contact with lower labials but all posterior chinshields 
separated from lower labials by 1-2 rows of smaller 
scales . 

Lower eyelid with an obvious, centrally located semi
transparent disc , length 30- 44"10 of total eye length 
( x = 36.7, n = 31). 

Ear opening with 2- 3 enlarged obtuse lobu les 
anteriorly, uppermost largest, and numerous small 
rounded lobu les on upper, lower and posterior edges . 

Body scales smooth; midbody scale rows 36- 42 
( x = 38.2, sd = 1.4, n = 32); paravertebral scales 82- 96 
( x = 89, sd=3.9, n = 32). 

Lamellae beneath fourth toe 28-34 ( x = 30.8, 
sd = 1.6, n = 30). 

OSTEOLOGY: premaxillary teeth 11(66.6"10 , 
n = 12)-IO; maxillary teeth 17-20 ( x = 17.8, sd = 0.8, 
n = 12); dentary teeth 21 - 25 ( x = 23.3, sd = l.l, n = 11); 
presacral vertebrae 29 (n = 8); phalangeal formula for 
manus and pes 2.3.4.5.3 and 2.3.4.5.4, respectively. 

COLOUR AND PATTERN: dorsal surface mid brown 
with greyish tinge and indistinct light and dark flecks 
randomly distributed anteriorly, but with dark flecks 
forming roughly transversely aligned bars posteriorly; 
dark longitudinal bar on nape in most individuals, 
sometimes extending to middorsum; head coppery 
brown, usually without light and dark flecking, dark 
edging may occur a long scale sutures of most major 
head shields, lower labials with or without dark spotting. 
Dorsolateral surface with broad , dark streak extending 
from eye posteriorly over ear and contin uing a variable 
distance towards fo relimb, sometimes incorporating 
light flecks resulting in loss of continu ity of dark band. 
Lateral su rface similar to dorsal , but usually without 
dark transverse bars, and tending to become paler 
ventrally. Fore and hindlimbs similar to dorsum, either 
uniform brown or with varying degrees of light and dark 
markings. Venter immaculate , in life lime green as is 
underside of tail, limbs and soles of feet. 

Some individuals nearly patternless, morc or less 

Fig. 21. NHMB 7 168, neo type o f Lygosomo deplanchei Bocage . 



uniform midbrown above with occasional light or dark 
markings about forelimb . 

Distribution and habit a ts. Lei%pisma 
nigrojascio/alum occurs over most of mainland New 
Caledonia on the coast, highlands (500 + m on Mt 
Aoupinie), and offshore islands (Isle Mouac off Poum) 
(Fig . 22) . Roux (19 13) a lso records this species from a ll 
three of Loyalty Islands. 

Lei%pisma nigrojascio/alum is aboreal in habit and 
is usua ll y encountered in open habitat such as low 
coastal scrub (Fig. l a, b) and the edges of forest 
clearings at all altitudes. However, two specimens were 
taken from rock crevices in moderately tall but open 
wood land j ust north of Puebo (Fig. Ic), on the north
east coast. 

Reproduction . Lei%pisma nigrojascio/alum is 
oviparous. One ad ult female (94 mm SVL) co ntained 
a total of seven shelled oviducal eggs (4/ 3) . Two eggs 
from a clutch laid by a captive held specimen hatched 
in late February 1979. The young measured 34 and 33 
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mm SVL with bodyweights of 0.54 and 0.55 grams, 
respectively. 

Remark s. The type of Lygosoma (Mocoa) 
nigrojascio/alum (ZMB 6444) agrees reasonably well 
with Peter's (1869) description and confirms the 
presence of distinct frontoparieta ls, a feature of 
scalat ion which readily distinguishes this species from 
the superficially similar Emoia samoense of nearby 
Pacific islands . The descriptions of Lygosoma arborum 
Bavay and Lygosoma dep/anchei Bocage are sufficient 
to indicate these species are conspecific wit h Lygosoma 
(Mocoa) nigrojascio/alum Peters, but neotypes have 
been designated (above) to stabi lize the names. 

Lei%pisma greeri Biihme 
Figs 22-24 

Lei%pisma greeri B6hme, 1979: 140. 
Type material. HOLOTYPE: Lei%pisma greeri B6hme, 

ZFMK 25456. adult female, SVL 61 mm '(Figs 23, 24), 

Fig. 22. Distribution of Leiolopisma nigrojasciolatum (closed circle) and Leiolopisma greeri (open star) in New Caledonia . 
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Koumac, New Caledonia, 20°34°5 164° 17 ' E. 

Diagnosis. Lei%pisma greeri can be distinguished 
from the only other species in the Lei%pisma 
nigrofascio/atum species g ro up, Lei%pisma 
nigrofascio/atum, by: fewer paravertebral scales (74 vs 
82-96); fewer lamellae beneath the fourth toe (24-27 vs 
28-34); prefronta ls contacting narrow ly vs moderately 
separated- point contact. 

Description. This description is based on the holotype 
ZFMK 25456. 

MEASUREMENTS: SVL 61 mm; distance from axilla 
to groin 52.4"70 of SVL; hindlimb length 43.4% of SVL; 
tail length 120.5% of SVL, (regenerated). 

SCALATION: frontonasal broad as long posteriorly 
(W I L 100%), co nsiderab ly narrower anteriorly; 
prefrontals large, in narrow contact; frontal longer than 
broad (W I L 67%); frontoparietals distinct; interparietal 
distinct; parietals each bordered by a single nuchal and 
upper secondary temporal scale; primary temporals 2- 3; 
upper and lower secondary temporals single; tertiary 
temporals fragmented, not readily discernable. 

Nasals narrowly separated; 2 loreals in a horizontal 
sequence, posterior more elongate and less deep than 
anterior; anterior subocular si ngle ; supraciliaries 717; 
up::>er labials 8/ 8, with sixth subocular and contacting 
lower eyelid, last upper labial divided (giving appearance 
of an ext ra lower secondary temporal); postlabials 
indistinguishable; lower labials 7/ 6, first 2 contacting 
postmental; chinshields 4/ 3, those posterior to first pair 
partially to wholly separated from contact with lower 
labials by 1- 2 rows of small scales. 

Lower eyelid with an obvious, centra lly located semi
transparent disc, length approximately 40% of total eye 
length . 

Ear opening with 1- 2 en larged , white auricular 
lobules anteriorly, uppermost large and obtuse. 

Body sca les smooth; midbody scale rows 34; 
paravertebral scales 74. 

Lamellae beneath fourth toe 24- 27 . 

OSTEOLOGY : presacral vertebrae 29; phalangeal 
formula for manus and pes 2.3.4.5.3 and 2.3.4.5.4, 
respectively. 

Fig. 23. ZFMK 25456. ho lotype of Lei%pisma greeri Bohme. 

COLOUR AND PATTERN (in alcohol): dorsa l and lateral 
surfaces with a pattern of thin , a lternate black and 
cream transverse bars. Broad, pale midlateral stripe 
extending from upper labials through ear and over 
forelimb to groin . Tail mottled black and cream. Lower 
lateral surface mottled black and cream with dark 
spotti ng predominate and appearing as a cont inuation 
o f dorsal and upper lateral colour. Venter immaculate 
white. 

Distribution and habitats. Lei%pisma greeri is 
known only from the region of Koumac (20°34 ' S 
164° 17 ' E), in the north-west of mainland New 
Ca ledonia (Fig . 22). The type was collected from a 
"freshly fallen tree in montane forest" (Bbhme, 1979). 

Reproduction. Lei%pisma greeri is oviparous. Meier 
(1979a) records the Iype laying two eggs (7 x 3 mm) in 
January 1979. Size of yo ung al birth was 30 mm SVL. 

Remarks. Lei%pisma greeri first appeared 
(unnamed) in an art icle by Meier (1979a) who discussed 
the habits of this undescribed species in the fie ld a nd 
in capt ivity. 

Bbhme (1979), in describing Lei%pisma greeri, 
draws attention 10 the problem of determining 
relationships within Lei%pisma. He refers to 
convergence in features of overall morphology between 
Marmorosphax trie% r and certain Sphenomorphus 
groups members, and between members of 
Tropidoscincus and the Lei%pisma nigrofaseio/atum 

Fig. 24. Lateral and dorsal views of lhe head of ZFMK 25456. holotype 
of Lei%pisma greeri B6hme. 



species group with certain species of Emoia. While 
Bahme regards L. greeri as "corresponding to the 
ecomorphtype of L. nigrojasciolatum and L. variabile" 
and that of " its close intrageneric relationships nothing 
can yet be said", I believe the suite of derived character 
states in the diagnosis for members of the L. 
nigrosjasciolatum species group serves to establish L. 
nigrojasciolatum and L. greeri as sister species. 

Leiolopisma steindachneri (Bocage) 
Figs 25-27, 29 

Lioscillcus steindachneri Bocage 1873b: 228. 
Type material. NEOTYPE : Lioscincus steindachneri Socage, 

NHMB 7450, here designaled, adull female, SVL 87 .5 mm 
(Figs 26, 27), from Ml Panie (500 m), New Caledonia, 20' 36' S 
164' 46 ' E. 

Additional material examined. NHMB 7470, Porari- Balade 
(200 m), 20'21 'S 164' 21 'E; NHMB 7449, 7454-65, Mllgnami 
(700 m), 20'28' S 164' 36 ' E; NHMB 7466-69, Ml Panie (500 
m), 20' 36'S 164' 46'E; AM R77723-28, 77800, creek crossing 
I km north-easl of Ml Aoupinie foreslry camp by road (500 
m), 21 ' 08'S 165' 21 'E. 

Diagnosis. Leiolopisma steindachneri can be 
distinguished from all other New Caledo nian members 
of the genus by the following combination of characters: 
frontoparietals fused; supra nasals and post nasal suture 
generally absent; a nterior loreal a sma ll semiluna r scale 
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separated from contact with labials; ear lobules very 
small, barely distinguishable from surrounding small, 
blunt concial scales of upper, lower and posterior edges 
of ear opening; dorsal scales smooth . 

Description. The basis of this description are 6 
juvenile-subadult and 7 adult specimens. 

MEASURE MENTS: the speci mens we collected in 
December 1978 were assignable to juvenile (39-45 mm 
SVL) and adult (77-88.5 mm SVL) size classes, those 
collected by Roux & Sarasin in June and July 191/ to 
juvenile (35-45 mm SVL) and subadult (50.5-56 mm 
SVL) size classes, and two large adults of 86 and 102 
mm SVL. Unless otherwise stated , only adults are 
included in the following body measurements. 

Maximum SVL 102 mm; distance fro m axilla to groin 
52.6-59 .9070 of SVL ( x = 56.3, n = 7); hind limb length 
42.9- 49.4"70 of SVL ( x =45 .9, n = 7); tail length of 2 
subadult s 172-178.6070 of SVL, ( x = 174.7, n = 2). 

SCALATION: frontonasal usually slightly wid er than 
long (W I L 94.3- 137 .5070, x = 111 .5, n = 13); prefrontals 
large, narrowly to moderately separated; frontal longer 
than broad (W/ L 61.5- 69.3070, x = 65.4, n = 13); 
supraocular scales irregularly fragmented in certain 
individuals; frontoparietals fused, some individuals with 
a short median suture posteriorly; interparietal distinct; 
pari eta Is each bordered by a fragmented nuchal and 
upper secondary temporal scale; nuchals divided to give 
up to 4 distinct scales, not noticeably larger than 
adjacent dorsals, bordering parietals bet ween upper 

. 'ig. 25 . Leiofopisma steindachneri (Bocage) rrom near MI Aoupinie roreslry camp (500 m), New Caledonia . 
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secondary temporals, inner most pair in moderate to 
broad contact or separated by an azygous dorsal scale 
which usually contacts the parietal narrowly [hence the 
internuchal scale described by Roux (1913)]; primary 
temporal usually single, occasionally divided to give 2 
equal sized scales; upper secondary temporal usually 
sing le, occasionally fragmented anterodorsaUy 
producing an additional small scale bordering the 
parietal; lower secondary temporal usually single, 
occasionally divided; tertiary temporals 2. 

Nasals widely separated, postnasal suture usually 
absent though a crease from naris to nasoloreal suture 
may be present (in one individual this forms a distinct 
suture); anterior loreal semilunar, positioned on 
posterodorsal margin of nasal and usually failing to 
contact upper labials (86'70, n = 13), infrequently 
extending its lower edge to contact labials, posterior 
loreal nearly twice as long as deep, usually (86%, n = 13) 
contacting both semilunar anterior loreal and nasal 
anteriorly (though contact with nasal is excluded when 
anterior loreal projects down to contact upper labials) ; 
anterior subocular scales 2-3, subequal; supraciliaries 
7(88.5%, n = 13)-8; upper labials 7, with fourth and 
fifth subocular, but only fifth contacting lower eyelid; 
postlabials 2; lower labials 6, first 2 contacting 
postmental; chinshields 3, first pair in broad contact, 
last pair divided longitudinally. 

Lower eyelid with an obvious, centrally located semi
transparent disc, length 27.7-46.1 % of total eye length 
(5< =35.4, n= 12). 

Ear opening with 2-4 small conicallobules anteriorly. 

Fig. 26. Lateral and dorsal views of the head of NHMB 7450. neOlype 
of Liosc;flCUS steindachneri Socage. 

Body scales smooth, midbody scale rows 34-36 
(5< =35.7, sd =0.7, n= 13); paravertebral scales 57-60 
(5< = 58.1, sd = 1.1, n = 13). 

Lamellae beneath fourth toe 37-47 (5< = 42, sd = 2.6, 
n = 12). 

OSTEOLOGY: premaxillary teeth 11 (n = 3); maxillary 
teeth 25-28 (5< = 27.2, sd = 1.1, n = 3); dentary teeth 
29-32 (5< = 30.6, sd = 1, n = 3); presacral vertebrae 29; 
postsacral vertebrae 50-53 (5< =5 1, sd= 1.2, n = 4); 
phalangeal formula for manus and pes 2.3.4.5.3 and 
2.3.4.5.4 respectively. 

COLOUR AND PATTERN: dorsal surface with a series 
of broad, alternate dark and light transverse bars from 
nape to basal part of tail; dark bands broadest at 
dorsolateral edge to give an overall hourglass shape, 
dark brown and with each scale having a longitudinally 
aligned black median fleck; lighter interspaces broadly 
eliptical, nearly enclosed by darker bands, light brown 
with finer grey to white flecking in region between fore 
and hindlimbs; head brown above, unmarked. Lateral 
surface between fore and hindlimbs a continuation of 
dorsal pattern with dark transverse bars irregular and 
broken, and light brown to grey flecking on interspaces; 
forelimb region with a broad black bar extending 
obliquely from axilla posterolaterally, and a second 
broad black bar extending posteriorly from supralabials 
through to ear opening, thence broadening and passing 
parallel to dark bar from axilla; side of head with a 
white stripe from subocular upper labial to just above 
ear opening, partially bordering black bar between jaw 
and ear, upper labials anterior to eye brown, between 
white upper labial stripe and top of head dark brown
black. Venter white, medially and occasionally 
ventrolaterally with a series of transverse grey blotches 
(continuations of light lateral interspaces); chest and 
throat spotted with grey. Limbs light brown with 
random light and dark flecking. 

This colour description is based on a series collected 
in 1978 on Mt Aoupinie on the central ranges. A large 
series collected by Roux & Sarasin from Mt Ignambi 
on the north coast ranges differ in that the posterior 
broad black bar in the region of the forelimb is absent, 
and the broad black band anterior to that does not 
continue past level of ear opening. 

Distribution and habitats. Lei%pisma steindaehneri 
is recorded from the north-east highlands of mainland 
New Caledonia (Fig. 29) . 

Roux & Sarasin recorded L. steindacheri from moist 
areas of mountains. Our specimens were from beneath 
stones at the side of a creek running through thick 
rainforest ca. 500 m (Fig. I f). In this habitat, L. 
steidachneri was syntopic with Marmorosphax trie%r. 

Reproduction. The three adult females collected in 
December 1978 (SVL 77-88.5 mm) contained 4- 8 
moderate to large yolked ovarian follicles. 

Remarks. The description of Lioseineus sleindachneri 
by Bocage (1873b) was based on a single specimen (total 
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Fig. 27. NHMB 7450, neotype of Lioscincus sleindac:hneri Bocage. 

length of 197 mm of which the incomplete tail was I ID 
mm) noted to be in poor condition. The type of 
Lioscincus steindachneri Bocage lodged in the Museum 
at Lisbon is no longer in existence. As Roux (1913) had 
examined this specimen and found it to be conspecific 
with those collected by Roux & Sarasin, a neotype from 
the collection of Roux & Sarasin has been designated 
(above) to stabilize the name. 

Leiolopisma novaecaledoniae (Parker) 
Figs 28-3 I 

Lygosoma (Leiolopisma) novae-caledoniae Parker, 1926: 493. 
Type material. H OLOTYPE: Lygosoma (Lei%pismaj novae

caledoniae Parker, BM 1946.8. 16. 15 , adult female , SVL 61 
mm (Figs 28 , 30), upper Houailou River, New Caledonia 

Additional material examined. AM R90454, 3 km north of 
Que Camme River; AM R77722, creek crossing I km north
east of Mt Aoupinie forestry camp by road (500 m), 21 ' 08 ' S 
165 ' 21 ' E; AM R78349, Houailou airstrip , 21 ' 16 ' S 165 ' 37 ' E; 
ZFMK 25480, 2766 1, La Foa, 21 ' 43 ' S 165 ' 52 ' E. 

Diagnosis, Lei%pisma novaecaleoniae can be 
distingished from all other New Caledonian members 
of the genus by the following combination of characters: 
fro ntoparietals fused; supranasals or postnasal sulure 
absent; tertiary temporals fused; subdigital lamellae 
broad, flat and pale basally, with distal third of fourth 
toe markedly compressed . 

Description, This description is based on five adu lt 
specimens. 

MEASUREMENTS; maximum SVL 68 mm; distance 
from axilla to groin 55.4- 64.7"70 of SVL ( x = 58.8, 
n = 5); hindlimb length 39-43 .8% of SVL ( x = 41.3, 
n =4); tail length ca. 183.7-224.6% of SVL ( x = 202.8, 
n = 3). 

SCALATION: frontonasal slightly broader than long 

(W / L 108.9-i29%, x = 119, n=4); prefrontals large, 
narrowly separated or in point contact; frontal longer 
than broad (W / L 76.2-80 .5 %, x =78%, n = 4); 
frontoparietals fused (paired in AM R77722); 
interparietal distinct; parietals each bordered by a single 
nuchal and upper secondary temporal scale; primary 
temporal single; upper and lower secondary temporals 
single; tertiary lemporals fused to form a single scale. 

Fig. 28. Lateral and dorsal views of the head of BM 1946.8 . 16.1 5, 
ho1otype of Lygosomo novae-C:(lledoniae Parker. 
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.~ i g. 29. Distr ib ution of Leiofopisma sleindachneri (closed c ircle) and Leiolopisma f1ovaecaledolliae (open sta r) in New 
Caledonia. 

Nasa ls widely separated ; 2 loreals in a horizontal 
sequence, anterior near as long as deep, posterior longer 
than deep and shallower than anterior lareal; anterior 
suboculars 2- 3, anteriormost large, remainder markedly 
sma ll er; supraci liaries usually 7 (70"70, n = 5) , 
occasionally 6 or 8; upper labials usually 7 (70"70, n = 5) 
with fifth subocular and contacti ng lower eyelid , 
occasionally 8 with sixth subocular; postlabials 2; lower 
labia Is 6, first 2 co ntacting postmental; chinshields 3, 
first pair in broad contact. 

Lower eyelid with an obvious, centrally located semi
transparent disc, lengt h 40- 49.1 "70 of eye length 
( x = 46.1, n =4). 

Ear opening with a single large obtuse lobule and up 
to 2 sma ll ac ute lobules anteriorly . 

Body sca les tri - to quadricarinate on dorsal to 
midlateral surface, each dorsal keel interrupting 
posteri ormost edge of scale, number of keels increasing 

to 5 or 6 towards nape as scales progressively broaden; 
midbody scale rows 30- 34 ( x = 31. 8, sd = 1.2, n = 6); 
paravertebal scales 56- 59 ( x = 57.7 , sd = 1.2, n = 6). 

Lamellae beneath fo urth toe 21- 24 ( x = 22.1, 
sd = 0.9, n = 6), broad, flat and pale with no obvious 
callus over basal two thirds of digi t, considerably 
narrower over dista l third. 

O STEOLOGY: premaxillary teeth 11 (80"70, n = 5)- 12; 
maxillary teeth 23-29 ( x = 26.3 , sd = 2, n = 5); dentary 
teeth 29-35 ( x = 31.3, sd = 1. 8, n=5) ; presacral 
vertebrae 29 (n = 5); phalangeal formula for manus and 
pes 2.3.4.5.3 and 2.3.4.5.4, respectivel y. 

COLOUR AND PATTERN: (in alcohol) dorsal surface 
brown with a tan to russet tinge; prominent pale hip 
stripe posteriorly, extend ing laterally at base of tail ; tail 
with numerous pale flecks above . Lateral surface light 
brown, mottled with fine light and dark flecks. 
Hindlimbs above same as dorsum, underneath with a 



brown mottle. Venter posterior of forelimbs white with 
irregular brown spotting ventrolaterally, tending to form 
transversely aligned bars posteriorly approaching 
hindlimbs; throat white, lower labials and chinshields 
dark edged; tail with heavy irregular mottle of light and 
dark flecks beneath. 

In life, lateral surface with a pinkish flush; ventral 
spotting russet brown; soles of feet and subdigital 
lamellae light yellow; oral mucosa striking deep blue; 
iris yellow. Meier (1979a) presents a colour photograph 
of a live specimen of L. novaecaledoniae. 

Distribution and habitats. Leiolopisma 
Ilovaecaledoniae is known from five widespread 
localities on mainland New Caledonia north of ca. 
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2 1°50 'S (Fig . 29) . It occurs in a range of habitats , 
having been recorded from the edge of moi st coastal 
vine thickets (Fig. la ,b), and from rocks a nd boulders 
bordering lowland and highland streams passi ng 
through rainforest (Fig . I f). Parker (1926) notes that 
a field tag attached to the holOlype indicates it was 
beaten from a tree. 

Reproduction. Leiolopisma novaecaledoniae is 
oviparous : ZFMK 25480 (67.5 mm SVL) and BM 
1946.8.16.15 (67.5 mm SVL) both contain four (212) 
enlarged-yolked ovarian follicles; AM R78349 (ca. 51 
mm SVL) collected December 1978 contains shelled 
oviducal eggs but is in such a poor state of preservation 
that clutch size could not be determined. 

Fig. 30. BM 1946.8. 16.15, holotype of Lygosomo novae-coledonioe Parker. 

A 

Fig. 31. ZFMK 25408, a specimen of Lei%pisma novaecaledoniae (Parker) showing the dorsa l colouration (a), and distinct ive 
dark ventral spotting (b) of this species. 
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Genus Tropidoscincus Bocage, 1873 

Tropidoscincus Bocage. 1873b : 230 (type species 
Tropidoscincus aubrianus) . 

Sauroscincus Peters, 1879: 149 (type species Sauroscillcus 
braconnieri). 

Diagnosis. Tropidoscincus is a member of the 
Eugongylus gro up of Greer (1979). It can be 
distingui shed from a ll other genera in that gro up by the 
following combination of characters: frontoparietals 
fused to form a single scale; supra nasals absent but a 
prominent postnasal suture present; lower eyelid with 
an obvious, centrall y located semi-transparent disc ; ear 
opening la rge but with moderately small lobules 
anteriorly; three pairs of mesosternal ribs contacting 
mesosternum . 

Recognized Species. Tropidoscincus variabilis (Bavay, 
1869); Tropidoscincus aubrianus Bocage, 1873b; 
Tropidoscincus rohssii (Andersson, 1908). 

Key to Species of Tropidoscinclls 

I . Scales on posterior aspect of thighs 
overlapping and even ly decreasi ng in 
size ventrally . . "",."""."",."""" 2 

--Scales on posterior aspect of thighs 
small and jux taposed, sharp ly 
demarcated from large overlapping 
scales on dorsum of th igh, ".,." . , 
, , , , . , , , , , , , , , , , , , " Tropidoscincus variabilis 

2, Midbody scale rows 32-34. ",.,' , . 
, , , , . , , , , , , , , ' , , ' ., Tropidoscincus aubrianus 

--Midbody scale rows 36-40, """,' 
, , , , ' .. , . , . , , , , . , , , , . ' Tropidoscincus rohssii 

Tropidoscincus variabilis (Bavay) 
Figs 32-34 

Tropid%pisma variabilis Bavay, 1869: 26, 

Type material. N EOTYPE: Tropidoscincus variabilis Bavay. 
AM R77875, here designated, adu lt male, SYL 95 mm (Fig. 
32,33), Mt Panie (750 m), New Caledonia , 200 33 ' S 164°45 ' E. 

Addilional material examined . NHMB 19105, Diahot Tal 
und Col Poraries, 20 ° 17'S 164°18'E; AM R77904, 4 km 
south of Puebo, 20°25 ' 5 164°37'E; NHMB 7403, 7402, 7406, 
74 11 , 19 t09, Outbache. 20°26 ' 5 164 °38 ' E; NHMB 7412, Mt 
Igmambi (600 m), 20°28 ' S 164°36 ' E; NHMB 7404, 74 14-16, 
19107. Tao, 20°33 ' 5 164°48 ' E; AM R77889, Mt Panie (200 
m), 20°)) ' 5 164°45'E; NHMB 7423, Mt Panie (700 m), 
20°33'5 t64°45 ' E; AM R77822, Kavatch forestry camp, 
20°42 ' 5 164°50'E; AM R77685, 2 km north-east of Mt 
Aoupinic forestry camp by road (550 m), 21 °08' 5 165 °21' E; 
AM R77720, 1 km north -east of Mt Aoupinie fo restry camp 
by road (500 m), 21°08'5 165 °21'E; AM R77655, Mt 
Aoupinie forest ry camp (500 m), 21 °09 ' 5 165 °21 ' E; NHMB 
7407,74 17, 19104, Mt Canala (700 m) 21 °35 '5 165 °56'E, 

Diagnosis. Tropidoscinclls variabilis can be 
disti nguished from both Tropidoscincus allbrianus and 
Tropidoscincus rohssii by the scales on the posterior 

Fig. 32. AM R77875. neolype or Tropidolopisma variabilis Bavay. 



aspect of the thighs being small, juxtaposed, and sharply 
dem arcated from la rge overlapping scales on dorsum 
of thigh, whereas T. aubrianus and T. rohssii have the 
scales o n the posterior aspect of the th ighs overlapping 
and evenly decreasing in size ventra ll y. TropidoscinclIs 
variabilis is further distinguished from T. aubrianlls by 
possesssing more midbody scale rows (36-40 vs 32-34); 
fewer paravertebral scales (49-58 vs 58- 62); more 
premaxi lliary teeth (11 vs 9); juveniles wi th pale 
dorsolateral stripe extending onl y to middorsum vs full 
length of dorsum to level of hindlimbs in juvenile 
T. aubrianus. 

Tropidoscincus variabilis further differs from T. 
rohssii by its generally larger adult body size (maximum 
SVL 95 mm vs 78 mm). 

Description . This description is based on nin e 
juvenile-subad ult and 12 adult specimens. 

MEASUREMENTS: only adults 66 mm SVL and over 
i. e. those individuals with full adu lt colou rati on, are 
included in the bod y measurements. 

Maximum SVL 95 mm ; dista nce fro m ax illa to groin 
46 .9- 56.9"70 of SVL ( x = 51.8 , n = 12); hindlimb lengt h 
54.3-63 .6% of SVL ( x = 58 .2, n = 12); tail lengt h 
240.3% of SVL (n = I) . 

SCALATJON: frontonasa l broad as long (W I L 
108 .1 - 150, x = 128.4, n = 2 1); prefrontals large, usually 
in point contact or narrowly separated (76.2%, n = 21), 
rarely more widely separated (19%) or broadl y 
contacting; fronta l longer than broad (W I L 67 .5-8 1 %, 

Fig. 33. Lateral and do rsal views of the head o f AM R77g75 , neolype 
of Tropidolopisma llariabilis Bavay. 
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x = 72 .1, n=21); frontopar ietals fu sed ; interparietal 
dist inct; parietals each bordered by a single nuchal a nd 
upper secondary temporal sca le; primary temporal 
single; upper and lower secondary temporals single; 
Jertiary temporals 2, rarely 3. 

Nasals moderately to widely separated; postnasal 
suture from top of naris posteriorly to nasoloreal suture, 
partially dividing nasal to form a postnasa l scale; 2 
loreals in horizo ntal seq uence, a nt erior slightly deeper 
than long, posterior as deep but longer than anterio r; 
a nterior subocular usually single (98%, n = 21) and 
large, rarely fo llowed by a sma ller scale; supraciliaries 
7 (85.7%, n = 21), rarely 8 (9.5%) or 6; upper labia Is 
usually 8 (87.8% , n = 21) with sixth subocular a nd 
contacti ng lower eyelid , rarely 7 (7 .3%) or 9 with fifth 
or seventh respectively subocular; postlab ia ls 2; lower 
labials usually 6 (74.4%, n = 2 1), first 2 contacting 
postmental, less frequentl y 5 (10.3%) or 7; chinshields 
3, fir st pair in broad co ntact. 

Lower eyelid with an obvious, cent rally located, semi
transparent disc, length 36.8- 50% of total eye length 
( x = 41.9, n = 17). 

Ear opening wit h usuall y 2( I 4.3%, n = 2 I )-3(7 1%), 
rarely 4 or 5, moderately enlarged lobules anteriorly, 
and numerous small nea r conica l lob ules on upper, 
lower and posterior edges. 

Body sca les dorsally and laterally trica rinat e, each 
keel interrupting posteriormost edge of sca le, number 
of keels increasi ng to 5 or 6 towards nape as scales 
progressively broaden ; scales over dorsum of tai l 
tricarinate basally, bicarinate dista ll y; midbody scale 
rows 36- 40 ( x =37, sd = 1.6, n = 21); paravertebral 
scales 49-58 ( x = 53.3, sd = 2.I, n = 21) . 

Hindlimbs wit h bi - and tricarinate sca le s 
anterodorsa lly, scales on posterior aspect of thighs small 
and juxtaposed, sharply demarcated fro m large 
overlapping scales on dorsum of thighs; la mellae 
beneath fou rth toe 36-48 ( x = 40.9, sd = 3.1, n = 20) . 

OSTEOLOGY : premaxillary teeth I I (n = 4); maxi lla ry 
teeth 28- 31 ( x = 29.7, sd = 1.1 , n = 4; dentary teeth 
34- 39 ( x = 36.5 , sd = 1. 8, n = 4); presacral vertebrae 29 
(n = 6); postsacral vertebrae 60-62 (n = 2); phalangeal 
formula for manus and pes 2.3.4.5.3 and 2.3.4 .5.4, 
respectively. 

COLOUR AND PATTERN : marked ontogenetic change 
from juvenile to adult involves progressive loss of 
prominent pale dorsolateral and midlatera l striping. 
Colouration descriptions are therefore given for 
juvenile, subdult and ad ult phases . 

a) luvenile (31-49 mm SVL) . Dorsal surface olive
brown, head darker. Pale dorsolateral stripe (yellow in 
li fe) from snout through supraciliaries to just past level 
of forelimbs, thence fading at middorsum to disappear 
completely by level of hindlimb. Lateral surface darker 
tha n dorsal, obscuring dark postauricular patch which 
becomes progress ively prominent in more mature 
individuals. Pale midlateral stripe (yellow in life) 
extending from upper labials posteriorly through to base 
of ear opening, over forelimb, and along body, 
prominent to groin in small juveniles but tending to fade 
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from midbody to groin in larger juveniles. Tail o li ve
brown with a series of white spots la terall y. 

b) Subadults (57- 65 mm SVL). Dorsal and lateral 
surface olive-brown, lateral slightl y darker, difference 
between two surfaces less marked than in j uveniles; dark 
postauricular patch brown-black , obvio us. Pa le 
dorsolateral stripe less distinct than in juveniles but still 
extending to forelimb. Pale midlateral stripe extending 
only to middorsum. 

c) Adults (66-94 mm). Dorsum oli ve-brown overall, 
head darker with some black spott ing above and 
faciall y. Mid to lower lateral surfaces slightl y li ghter 
than dorsal, parti cularly about forelimb ; dark 
postauricular patch brown-black , prominent. Pale 
dorsolateral and midlateral stripes absen t, but a 
midlateral series of cream spots extends from fore to 
hindlimb and along or iginal portion of tail. Limbs 
brown with darker flecks. Live adult male specimen 
(SVL 95 mm) had a bright orange venter posterior to 
level of ear, ventral surface of tail and hindlimbs duller 
orange; flanks russet merging lateroventrally wi th bright 
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o range venter. This colourat ion was not observed in any 
o f the 3 adu lt female specimens (SVL 67- 88 mm) we 
coll ected. 

J)istribution and habitats. Tropidoscil1cus variabilis 
is recorded from the nort h a nd central east coast and 
highlands of mainland New Caledon ia (Fig. 34). 
However considering th e wide range of habitats from 
which this species has been collected its apparent absence 
from the north and centra l west coasts may be a 
reflection of inadequate collecti ng in these regions. 

Tropidoscincus variabilis inhabits naueliu woodland 
(Fig. Ic), coastal scrub (Fig. I b), lowland rainforest 
edges, and highland forest clearings (to 700 m). 
Rankin 's field notes a lso record a number of individ uals 
along the narrow track passing through dense 1-2 metre 
scrub on an exposed ridge at Mt Panie (700- 900 m). 
Tropidoscincus variabilis is sympatric with T. aubrianus 
at Houaliou: both species were observed active by day 
in isolated sunlit patches in and at the edge of low dense 
scrub (Fig. l a,b) . 

166'E 

Fig. 34. Distribution of the genus Tropidoscincus in New Caledonia: T. variabilis (closed circle); T. aubrianlls (open star): 
T. rohssii (closed square) . 



Reproduction. Adult females of 88 and 79 mm SVL 
collected in December 1978 had 2 and 3 enlarged yolked 
ovarian follicles respectively. 

Remarks. Bavay (1869) presumably described 
Tropidolopisma variabilis from more than one specimen 
as he discussed variability in certain features of scalat ion 
and colouration, but only gave dimensions for a single 
adul t individual (30 cm total length). 

Bocage (1873) in describing Tropidoscincus aubrianus 
and several other new taxa from New Caledonia was 
apparent ly unaware of Bavay's (1869) work. However, 
in a later review of the New Caledon ian reptiles Socage 
(1881) recognized Tropidolopisma variabilis Bavay and 
placed Tropidoscincus aubrianus Bocage into its 
synonomy. 

Boulenger ( 1887) redescribed Lygosoma variabile 
(Savay) from the type of Sauroscincus braconnieri 
Peters which Boulenger incorrectly synonomised with 
L. variabilis (Bavay). 

Roux (1913) recognized both Tropidolopisma 
variabilis Bavay and Tropidoscincus aubrianus Bocage 
by redescribing firstly Lygosoma variabile and then the 
subspecies Lygosoma variabile aubryanum. It is also of 
interest to note that Roux interpreted the type 
description of Tropidolopisma variabilis Bavay as 
possibly also including specimens of Tropidoscincus 
aubrianus Bocage. Roux regarded part of the variability 
in colouration described by Bavay (1869) for adult 
specimens of Tropidolopisma variabilis (i.e. "generally 
the ground colour is olive green on top and sometimes 
mottled and of a dirty grey shade, with an uninterrupted 
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double line made up of brown spots starting at the ear 
and spreading to the tail") as referable to 
Tropidoscincus aubrianus Socage. 

Tropidoscincus aubrianus Bocage 
Figs 34-38 

Tropidoscincus aubriaflus Bocage, 1873b: 230 . 
SauroscinclIs braconnieri Peters, 1879: 149. 

Type material. NEOTYPE: Tropidoscincus aubrianus 
Bocage, NHMB 7424, here designated, adult (sex 
indeterminate), SVL 107 mm (Figs 36, 37), Pouebo, New 
Caledonia , 21 Q2 J ' S 164 °29 ' E. H OLOTYPE: Sauroscinclls 
braconnieri Peters. 2MB 9702, juvenile SVL 55 mm (Fig. 36), 
New Caledonia. 

Additional material examined. NHMB 7405, Heinghene, 
200 41' S 164°56'E; NHMB 7425, Tiouaka Tal, 20 0 52'S 
165° 16 ' E; AM R78112, Houailou airst rip, 21 ° 16 'S 165°37 ' E; 
AM R77519·20, La Font Poya, 9 km north·west of Moindou 
on Bourail road, 21 °32 ' S 165°28'E; NHMB 7426, Brinor. 

Diagnosis. Tropidoscincus aubrianus can be 
di stinguished from Tropidoscincus variabilis by 
possessing fewer midbody scale rows (32-34 vs 36-40); 
more paravertebral sca les (58- 62 vs 49-58); scales on 
posterior aspect of the thighs overlapping and evenly 
desc reasing in size ven trally whereas T. variabilis has 
the scales o n posterior aspect of the thighs small, 
juxtaposed , and sharply demarcated from large 
overlapping scales on do rsum of thigh. 

Tropidoscincus aubrianus can be distinguished from 

Fig. 35. Tropidoscillcus llllbriollus from La FOnl Poya, New Caledonia. 
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Tropidoscincus rohssii by possessing fewer midbody 
scale rows (32-34 vs 36-40); more paravertebral scales 
(58- 62 vs 49-56); fewer lamellae under fourth toe (32-41 
vs 34- 46). 

Juvenil e Tropidoscincus aubrianus can be 
distinguished from juveni les of both Tropidoscincus 
variabilis and Tropidoscincus rohssii by the pale 
dorsolateral stripe being prominent in T. aubrianus 
posteriorly to level of the hindlimb instead of fading 
by middorsum Uuvenile T. rohssii and T. variabilis). 

Description. This description is based o n three 
juvenile-subadult and five adult specimens. 

MEASU REM ENTS; only ad ults 96 mm SVL and over , 
i.e. those individuals wit h ful l adult colouration are 

Fig. 36. Lateral and dorsal view of the head of NHMB 7424, ncotype 
of Tropidoscincus oubrianus Socage . 

included in the body measurements. 
Maximum SVL 121.5 mm; di stance from axi lla to 

groin 55.2-58% of SVL ( x = 56.6, n = 5) ; hindlimb 
length 48.3-53070 of SVL ( x = 50.4, n = 4); tai l length 
180.4% of SVL (n = 1). 

SCALATION ; frontonasal broader than long (W I L 
104.2- 151.5, X = 126.6, n = 7); prefrontals large, 
narrowly separated or in point to narrow contact 
(85.7%, n = 7), rarely in moderate to broad contact ; 
frontal longer than broad (W I L 61-76.9%, X = 66.9%, 
n = 7); frontoparietals fused; interparietal distinct; 
parietals each bordered by a single nuchal and upper 
sescondary temporal scale; primary temporal single; 
upper and lower secondary temporals single; tertiary 
temporals 2. 

Nasals moderately to widely separated; postnasal 
suture from top of naris posteriorly to nasoloreal suture, 
partially dividing nasal scale to form postnasal scale; 
2 lorea ls in a horizonta l sequence, anterior slightly 
deeper than long, posterior as deep but longer than 
anterior; anterior subocular single; supraciliaries 7; 
upper labials usually 8 (85 .7%, n = 7) with sixth 
subocular and contacti ng lower eyelid, rarel y 9 with 
seventh subocular; postlabials 2; lower labials usually 
6 (71.4%, n = 7), first 2 contacting postmental, less 
frequently 7 (21.4%) or 5; chinshields 3, first pair in 
broad contact. 

Lower eyelid with an obvious , centrally located semi
transparent disc, length 38.6-45.5% of eye length 
(X = 41.4, n = 6). 

Ear opening with 2 (25%, n = 7), 3 (37.5%) , 4 
(31 .3%) or rarely 5 moderately enlarged rounded lobules 
anteriorly and numerous small rounded lobules on 
upper, lower and posterior edges. 

Body scales tricarinate dorsally to midlaterally in most 
age classes, each keel interrupting posterior edge of 
scale, less striate on larger individuals, number of keels 
increasing to 5 or 6 towards nape as scales progressively 
broaden; scales over dorsum of tail tricarinate basally, 
bicarinate distally; midbody scale rows 32-34 ( x = 33.4, 
sd = 0.9, n = 7); paravertebral scales 58-62 (x = 60, 
sd = 1.4, n = 7) . 

Hindlimbs with bi- and tricarinate sca les 
anterodorsally, posteriorly with weakly keeled 
overlapping scales; lamellae beneath fourth toe 32-41 

• ~ig. 37. NHMB 7424 , neOlype of Tropidoscincusaubrionus Socage. 



(x = 35.6, sd = 2.3, n = 7). 
OSTEOLOGY: premaxillary teeth 9 (n = 2); maxillary 

teelh 25-26 (n = 2); dentary leelh 32-34 (n = 2); presacral 
vertebrae 29 (n = 7); poslsacral verlebrae 59- 60 (n = 2); 
phalangeal formula for manus and pes 2.3.4.5.3 and 
2.3.4.5.4, respeclively. 

COLOUR AND PA TTERN: marked ontogenelic changes 
in co lou ration occ ur in Ihis species. Juveniles possess 
distinclive pale dorsolateral and midlaleral stripes and 
paravertebral patterns which disappear with malurilY , 
hence description of colouralion is divided into juvenile, 
subadull and adult sections . 

a) Juvenile (54-55 mm SVL, n = 2). Dorsal surface 
brown with faint o live linge and dark longitudinally 
aligned fleck s paravertebrally; head brown, unmarked. 
Pale dorsolateral stripe cream, prominenl and eXlending 
from naris posteriorly to jusI past level of hindlimb. 
Lateral su rface dark brown uppermost with alternale 
lighl and dark flecking along dorsolateral border; pale 
midlateral stripe cream, prominent and extending fro m 
labials posteriorly through. base of ear opening and over 
forelimb to level of hindlimb. Tail overall brown with 
darker bands laterally not fully encircling tai l. 

b) Subadult (single specimen 68 mm SVL). Dorsal 
surface brown with prominenl dark paravertebral 
flecking . Pale dorsolateral stripe cream, extending from 
naris to just pas I level of fore limbs. Laleral surface with 
pale midlateral stripe confined 10 labials and side of 
head, not discernable beyond ear opening; upper lateral 
surface a broken monle of dark brown with lighter 
flecks, clearly differentiated anteriorly by light 
dorsolateral stripe . 

c) Adults (SVL 96-107 mm). Dorsal surface with 
broad dark paravertebral slripes or series of dark flecks, 
extending from nape to coalesce just pasl hindlimbs, and 
thereby enclosing lighter vertebral zone; large adults 
(SVL 116- 121. 5 mm) show progressive loss of 

Sadlier: Scincid li zards of New Caledonia 29 

paravertebral striping which merges wilh li ghter 
vertebral stripe. Upper laleral su rface mid brown, well 
defined from lalerodorsa l zone above . Tail 
predominalely lighl brown. 

Live adu lt male (121.5 mm SVL) had ora nge flush 
ventrally posterior of forelimbs, mOSI prominent about 
vent; pinkish grey flush benealh lail. 

Distribution and habitats. Tropidoscincus aubrianus 
occurs in Ihe north -east, cenlral east, and central wesl 
of mainland New Caledonia (Fig . 34). It inhabils open 
woodland of lowland hills on Ihe wesl coast, and edge 
of coastal vine thickel at Houai lou on the eaSI coaSI 
(Fig . la,b) . 

Remarks. Bocage (1873) described Tropidoscincus 
aubrianus (n. gen., n. sp.) from two specimens (an adult 
28 cm total lenglh , a juvenile 9 cm 10lal length wit h a 
broad white midlaleral stripe) . Bocage did not refer to 
Bavay's (1869) description of Tropidolopisma variabilis. 
It seems Bocage was initially unaware of Bavay's prior 
work bUI in a later series of shorl notes on Ihe New 
Caledo ni a n herpetofa una Bocage (l881) placed 
Tropidoscincus aubrianus in the sy nonym y of 
Tropidolopisma variabilis Bavay. 

In redescribing Lygosoma variabile, Roux (1913) also 
examined one of Ihe specimens described as 
Tropidoscincus aubrianus by Bocage (adult specimen 
only) and Sauroscincus braconnieri by Peters, and 
subsequently recognised T. aubrianus Bocage as a 
subspecies of L. variabile, and S. braconnieri Pelers as 
a synon ym of the nominale form of L. variabile. Roux 
commenlS that specimens referable to Lygosoma 
variabile aubryanum were possibly used by Bavay (I 869} 
in describing Tropidolopisma variabilis Bavay. However 
this inference of a composite type series for T. variabilis 
Bavay by Roux was based on the original description 
of T. variabilis (see T. variabile - remarks) rather than 
examination of Bavay's malerial. Roux also slales that 

Fig. 38. 2 MB 9702, hoiorype of Sauroscincus bracconieri Pelers. 
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the adult s pecimen described by Bocage a s 
Tropidoscincus aubrianus conforms to the three adult 
females in the co llections made by Roux & Sarasin in 
1911 . 

The type of Sauroscincus braconnieri Peters has been 
examined. Boulenger (1887) and Roux (1913) a re here 
considered incorrect in placing it in the synonymy of 
Lygosoma variabile. The colouration of this specimen 
(ZMB 9702) is simi lar to a juvenile (NHMB 7405, SVL 
54 mm) collected by Roux & Sarasin from Heinghene, 
and in which pale dorsolateral and midlatera l stripes 
both continue to the level of the hindlimb. Both the type 
of Sauroscincus braconnieri Peters and juvenil e 
specimen co llected by Roux & Sarasin (NHMB 7405, 
but not mentioned by Roux in the description of 
Lygosoma variabile aubryanum) have 34 midbody scale 
rows. These features of colouration and scalation serve 
to separate juvenile Tropidoscincus aubrianus from its 
cogeners. Sauroscincus braconnieri Peters is here 
considered a synonym of Tropidoscincus aubrianus. 

Tropidoscincus rohssii (Andersson) 
Figs 34, 39-41 

Lygosoma rohssii Andersson, 1908: 4. 
Type malerial. L ECTOTYP E: Lygosoma rohssii Andersson, 

here designated , largest of 3 syntypes NHMG 994, adult male, 
5VL 80 mm (Figs 39, 40), New Caledonia. 

Additionat material examined. NHMB 7408-09, 741 8- 19, 
19106, 19108, Ngoi Tal (200 m) , 21 ' 49 ' 5 166' 36 ' E; AM 
RI 16031 -35, La Riviere Bleu , 22' 06 ' 5 166' 40 'E; NHMB 7410 
and 7420, Yate, 742 1, Mt Yate (600 m), AM R7823 1, La Fause 
Yat e bridge, 22 ' 09 '5 166' 54 ' E; AM R78219, base of Mt 
Gouemba road, near Yate, 22 ' 10 '5 166' 57'E; AM R78245, 
2 km west of Plum turnoff on Mt Dore road , 22 ' 17 'S 
166' 37' E; NHMB 7422-23 , Plaine des Lacs (200 m); NHMG 
994 (remaining 2 specimens of symype series), New Caledonia. 

Diagnosis. Tropido scincus rohssii can be 
di stingui shed from T. variabilis by its generally smaller 
adult body size (maximum SVL 78 mm vs 95 mm) , and 
scales on the posterior aspect of thighs overlappi ng and 
evenly decreasing in size vent rally whereas T. variabilis 
has the scales on posterior aspect of thighs small, 
juxtaposed, and sharply demarkated from large 
overlapping scales on dorsum of thigh. 

Tropidoscincus rohssii is distinguished from T. 
aubrianus by possessing more midbody scale rows 
(36-40 vs 32-34); fewer paravertebral scales (49- 56 vs 
58-62); more lamellae beneath the fourth toe (34- 40 vs 
32- 41); more pronounced dorsal keel s; more 
premaxillary teeth (11 vs 9); pale dorsolateral stripes in 
juvenile T. rohssii prominent anteriorly thence tending 

Fig. 39. Leclotype of Lygosomo rohssii Andersson, largest of 3 syOlypes. 



to fade by middorsum whereas the pale dorsolatera l 
stripe is prominent from naris to level of hindlimb in 
juvenile T. aubrianus. 

Description. This description is based on six juvenile
subadult and II adult specimens . 

MEASU REMENTS: only adu lts 64 mm SVL and over, 

Fig. 40. Latera l and dorsal views of the head of the lectotypc of 
Lygosoma rohssii Andersson. largest o f 3 symypcs. 
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ie. those individuals with fu ll adu lt colouration, are 
included in the body measurements. 

Maximum SVL 78 mm; distance from ax illa to gro in 
42 .5-53.7070 of SVL ( x = 49.2, n = 11); hindlimb length 
54.5-64.2% of SVL ( x = 58.5, n = 11); tail length 
25 1. 8% of SVL (n = I). 

SCALAT10N : frontonasal broad as long (W I L 
120-142.8, x = 130.5, n = 14); prefrontals large, usually 
in point contact or narrowly separated (92 .9%, n = 14), 
rarely more widely separated; frontal longer than broad 
(W / L 66.6-78.3%, x = 76, n = 14); frontoparie tals 
fu sed; interpar ietal distinct; parietals each bordered by 
a single nuchal and upper secondary temporal scale; 
primary temporal singlc; upper and lower secondary 
temporals single; tertiary temporals 2, rarely fu sed to 
form a single sca le . 

Nasals moderatel y to widely separted; postnasa l 
suture from top of naris posteriorly to nasoloreal suture, 
partially dividing nasa l scale to form a postnasa l sca le; 
2 loreals in horizontal sequence, anterior square and 
slightly deeper than long, posterior as deep but longer 
than an terior; an terio r subocula r single; ·sllpraciliaries 
7 (96.4% , n = 14), rarely 8; upper labials usually 8 
(89. 3"10, n = 14) with sixth subocular and contacting 
lower eyelid, rarely 7 (7.1%) or 9 with fifth or seventh 
subocular respectivel y; post lab ials 2; lower labials 
usually 6 (60.7%. n = 14), first 2 contacting postmental , 
less frequently 5 (21.4% ) or 7; ch inshields 3, first pair 
in broad contact. 

Lower eyelid with an obvious, centrally located semi
transparent disc, length 37.2-45.5% of tota l eye length 
( x = 41. 8, n = 12). 

Ear opening wi th 3(50%, n = 14)- 4(46.4010) , ra rely 5, 
moderately enl arged rounded lob ules anteriorly and 
numerous small rounded lobu les on upper, lower and 
posterior edges. 

Fig. 41. TropidoscillCIIS rohssii from La Ri vicrc Bleu showing the pale dorsolateral and lateral snipi ng present on juveni les 
of thi s species. 
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Body scales dorsally and latera ll y tr icar inate, each 
keel interrupting posteriormost edge of scale, number 
of keels increasing to 5 or 6 towards nape as scales 
progressively broaden; midbody scale rows 36-40 
( x = 37.4, sd = 1.4, n = 14); paravertebral scales 49-56 
( x =52.9, sd=2, n= 13). 

Hindlimbs with bi- and tricarin a te sca les 
anterodorsally, sca les on posterior aspect of thighs 
overlapping and evenly descreasing in size ventrally; 
lamellae beneath fourt h toe 34-46 ( X = 39.5, sd = 2.4, 
n = 14). 

OSTEOLOGY : premaxillary teeth II (n = 2); maxillary 
teeth 25-28 ( x = 26.2, sd = 1.3 , n = 2); dentary teeth 
30- 33 ( x = 31. 5, sd I. I , n = 2); presacral vertebrae 29 
(n = 7); postsacra l vertebrae 60-62 (n = 2); phalangeal 
form ula for manus and pes 2.3.4.5.3. and 2.3.4.5.4, 
respect ively. 

COLOUR AND PATTERN: very similar to T. variabilis 
and featuring same ontogenetic loss of prominent pale 
dorsolateral and midlateral striping from juvenile to 
adu lt. 

Distribution and habitats. The majority of records 
for Tropidoscincus rohssii are from the southern, 
western and eastern coasts of mainland New Caledonia 
(Fig . 34). Roux & Sarasin a lso recorded it from the 
Plaine de Lacs region (Fig. I d) . 

Tropidoscincus rohssii inhabits open forest and 
lowland rainforest edges (Fig. le). 

Remarks. Andersson's concept of Lygosoma variabile 
(Bavay) was based enlirely on features of juveniles of 
that species (small and with pale "longitudinal streaks") 
and therefore the diagnostic features Andersson 
proposed to differentiale Lygosoma rohssii were typical 
also for adult Tropidoscinclls variabi/is (Bavay). 

Marmorosphax n. gen. 

Type species. LygosomG tricolor Ba vay, 1869: 17. 

Diagnosis. Marmorosphax can be distinguished from 
all other genera in the ElIgongY/lIs group of Oreer (1979) 
by the fo llowing combination of cha ra cters: 
frontoparieta ls fu sed ; supranasal sca le or postnasal 
suture absent; a nterior loreal either contacting upper 
labials narrow ly (M. ellryo/is) or present as a semilunar 
scale failing to co ntact upper labials (M. /ric%r); 
subocular scale row complete; lower eyelid with an 
obvious, centrally located semi -transparent disc; ear 
lobu les very sma ll , barely d istinguishable from small, 
b lu nt conical sca les around upper, lower and posterior 
edges of ear open ing; premaxillary teeth 13 . 

Recognized species. Marmorosphax /ric%r (Bavay, 
1869); Marmorosphax euryo/is (We mer, 1909). 

Etymology. The name Marmorosphax combines the 
Oreek for marbled (marmoros) and throat (sphax) to 
describe the distinctive dark and li ght pa tt ern present 
on the throat of both species in the genus . 

Remarks. Marmorosphax tric%r (Bavay) is well 
represented in Museum co llections and reasonably well 

documented in morphology and to a lesser degree 
behaviour (Roux 1913). By con trast, the on ly other 
species in the genus, Marmorosphax euryo/is, is poorly 
represented in Museum collections and virtually nothing 
is known of its distribution or habits. Lygosoma 
ellryo/is Werner is included in Marmorosphax because 
it shares the diagnostic adult features of the genus. 
Unfortunately it is not known if it also shares the ma le 
ontogenet ic colour change of the type species and if it 
has th e pec uliar, habits and habitat prefer ence o f this 
species. 

Marmorosphax tric%r (Bavay) 

Figs 42- 46 

Lygosoma Iricolor Bavay, 1869: 17. 
Type material. N EOTYPE: Lygosoma trie% r Bavay, AM 

R77750 , here designaled, adu lt male, SVL 53 mm (Figs 43, 
44) , summit of Mt Aoupinie (1086 m) , New Ca ledonia , 
21° Il 'S 165° t6 ' E. 

Additional material examined. NHMB 7427-28, Mt Ignambi 
(700 m) , 20°28 ' 5 164°36 'E; AM R77848-52 (300-500 m), 
77860-63 (500-600 m), 77865-69 (200-300 m), 77876 (710 m) , 
77890-91 (770 m), MI Panie, 20°33 ' S 164 °45 ' E; AM 
R77807-08, creek behind Kaval ch forestry ca mp, 20042 ' S 
164°50 'E; AM R77612-37, 77678-83, 77765-70, Mt Aoupinie 
forestry camp (500 m), 21 °09 'S 165°20 ' E; AM R77693-98 2 
km north-east of Mt Aoupinie forestry ca mp by road (500 m) , 
21°08'S 165'21' E; AM R77699-706, 77788-99 , I km north
east of MI Aoupinie forestry camp by road (500 m), 21 °08 ' S 
165 ' 21 ' E; AM R77729-3 1, 3 km north-east of MI Aoupinie 
forest ry camp by road (500 m) , 21 °07 ' S 165°22 ' E; AM 
R77747-49, 7775 1-54, summil of MI Aoupinie (1086 m), 
21 ° 11 ' 5 165° 16 ' E; AM R77764, 6 km from summil of MI 
Aoupinie by road (800 m) , 21 ° II 'S 165° 16 'E; NHMB 
7438-39 , Boreare, 21 °22 ' 5 165 °57' E; AM R77532-40, 21 km 
l1onh-wesl or Paya intersect ion on Bourail lO Hcinghene 
Road, 21 °24 ' S 165 °26 ' E; NHMB 7443-45, La Foa (100 m), 
21°43 ' S 165°49 ' E; NHMB 7431-33, Mt Canala (700 m) , 
21 °32 'S 165°57 ' E; NHMB 7436-37, Negropo, 2t 032 ' S 
165°54 ' E; AM R78 133, 78 149, base of Mt Gouemba road. 
near Yate, 22° 10 ' S 166°57'E; QM J44006 , MI Koghis (400 
m), 22° 10 '5 166°32'E; QM J43999, Forel Thy Reserve (150 
m). 

Diagnosis. Marmorosphax fri c%r ca n be 
distingui shed from the only other species in the genus, 
Marmorosphax euryofis, by: each parietal bordered by 
a single upper secondary temporal a nd single nucha l (vs 
bordered by a si ngle upper secondary temporal and 
several more or less uniformly sized scales not noticeably 
la rger than dorsal scales of nape); more midbody scale 
rows (36- 42 vs 32); more paravertebral scales (63-75 vs 
52-55). 

Description. The measurements and scalation for this 
description are based o n a sample of 10 subadult and 
60 ad ult (induding neotype) specimens from Mt 
Aoupinie, and colouration on all speci men s exam in ed. 

MEASUREMENTS: males begin to develop features of 
colo uration distinct from adu lt fema les a rou nd a size 
50 mm SVL. The sma llest reproductively active females 
a lso a re of thi s size . On ly those specimens of 50 mm 
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"~ i g . 42. Marmorosphox tric%r rrom MI Aoupinie forestr y camp (500 Ill ), New Caledonia . 

Fig. 43. Laleral and dorsal views of Ihe head of AM R77750, neotype 
of Lygosomo tdc%r Bavay. 

SVL and over are included in the following body 
measurements. 

Maximum SVL 66 mm; distance from ax illa to groin 
46.7-64.7"10 of SVL ( x = 54.7 , n = 60); hind limb length 
37.1-50% of SVL ( x = 43.7, n =58); tail length ca. 
114- 163.5% of SVL, ( x = 141.2, n = 25). 

SCA LATtON: frontonasal broader than long (W I L 
112.5- 140.9%, x = 125.4, n = 64); prefrontals large, 
usually narrowly separated (7 1.4 %, n = 65), less 
frequently moderately separated (4.2%) or in point 
contact; frontal longer than broad (W / L 60- 74.5%, 
x = 66.9, n = 63); frontoparietals fused; interparietal 
distinct; parietals each bordered by a nuchal and upper 
seco ndary temporal scale; primary temporal single; 
upper and lower secondary temporals single; tertiary 
temporals 2. 

Nasals widely separated; anterior loreal a semi lunar 
scale positioned on posterodorsal margin of nasal and 
fai ling to contact upper labials; posterior loreal as long 
as deep, and anteriorly contacting both semilunar 
anterior loreal and nasal; supraciliaries usually 8 
(84.3%, n = 67) occasionally 7 (3.7%) or 9; upper labials 
7 (99 .2%, n = 67) with fifth subocular, rarely 6 or 8, 
with fourth or sixth respectively subocular but separated 
from lower eyelid by a complete row of subocular scales; 
lower labials 6 (94% , n = 67) rarely 5 or 7, first 2 
contacting postmental; chinshields 3, first pair in broad 
contact, third pair divided. 

Lower eyelid with an obvious, centrally located semi
transparent disc, length 32.7- 42% of total eye length 
( x = 37.8, n =60). 
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Ear o peni ng with no o bvious enla rged lo bu les at th e 
edges. 

Body sca les wit h 3- 5 fine keels dorsa ll y and 3-4 
weaker keels latera ll y, fa iling to interrupt posterior edge 
o f sca le; midbody scale rows 36- 42 ( x = 39.9, sd = 1.4, 
n = 70); pa ravertebra l sca les 63- 75 ( x = 68.9, sd = 2.7 , 
n = 69) . 

Lamellae benea th fo urth toe 26- 33 ( x = 30, sd = 1.4, 
fo r n = 66). 

O STEOLOGY: premaxilla ry teeth 13 (96.5 "70 , n = 28), 

ra rely 12 o r 14; max illa ry teet h 23 - 28 ( x = 25.7 , 
sd = 1.3, n = 30); dent ary teeth 27- 34 ( x = 30.6, sd = 1.5, 
n = 22); presacral vertebrae 29; postsacra l vertebrae 
44- 45 (n = 2); phala ngea l formula for ma nus and pes 
2.3.4.5.3 and 2.3.4.5.4, respecti vely. 

C OLOU R AND PATTERN: ma rked sex ua l dimorphism 
in adults, the most obvious features being: females 
dar ker on dorsa l a nd lateral sur faces tha n ma les; 
fe males wit h dorsal a nd la tera l co louration sha rpl y 
dema rcated (gradua l cha nge in males); intense contrast 

Fig. 44 . AM R77750, neolype of Lygosomu {ric%r Bavay. 

Fig. 45 . AM R77750 an adull male, and AM R776 17 an adult female of Marmorosphax tric%r showing sexual dimorphism 
in venler colouralion . 



between light and dark areas on throat in fema les 
(diffuse co ntrast in males). 

Venter posterior of forelimb in both sexes either 
immaculate whit e or variably dark flecked with several 
int ermediate stages, occasionall y a lso with dark 
transverse bars a nd / or a lo ngitudinall y aligned bar at 
mid venter ; females overall more heav ily marked 
ventrali y. 

a) Adult ma les. Dorsa l surface li ght to mi d brow n, 
comprising a mixture of light and dark fl ecks, 
continuing o nto upper lateral sur face with white flecks 
tending to fo rm spots, thence paling over rema inder of 
lateral surface. Throat a diffuse mottle of grey a nd dull 
cream blOlc hes (Fig. 45a) . 

b) Adult females. Dorsal surface dark brown, sharply 
demarcated from dark brow n-blac k upper la teral 
surface, most prominent anterior to fo reli mb. Mid to 
lower latera l sur fa ce grey-brown; white spotti ng to 
lateral surface disti nct a nteriorly , tending to be obscure 
posteriorly. Throat a motile o f black a nd grey blOlches, 
bo ld ly co ntras ting and sharply defi ned (Fig. 4;;b). 
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c) Subadults and Juveniles . Simi lar to adult females. 
Of 29 subadull a nd juvenile speci mens examined four 
showed some degree of intermediacey between adult 
male and female colour pattern . Two subad ult males 
(SVL 52- 53 mm) tended towards fema le colour pattern 
having bold throa t markings but poorl y de fined upper 
lateral markings more typical of adul t ma les. Two 
subad ull males (SVL 50- 5 I mm) tended towards the 
ad ult male co lour pattern but had throat and upper 
lateral markin g well defined and more bo ld ly 
contrasting tha n usual in ad ult ma les. 

Distribution and habitats. Marmorosphax tric% r has 
been reco rded largely from the central and east coast 
hi ghl ands o f mainla nd New Caledo ni a, a nd a lso fro m 
La Foa o n the west coast (Fig. 46) . It inhabit s the 
interi or of closed ra inforest ha bita t (Figs I f, g). 
Indi vidua ls were collected from beneath rocks a nd logs 
on forest fl oor, a nd beneath similar debri s at recently 
clea red (logged) sites surrounded by fo res t. Although 
co mmon in this sheltered ha bit at it was onl y observed 

166' E 
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Fig. 4(), Distr ib ution of the genus M arlllorosplwx in New Ca ledo ni a: M . 'ric% r (closed circles); M . eluyoris (open slar). 
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active during completely overcast conditions with mist 
and fine rain. At one localit y beside a nowing creek , 
in heavy rain but moderatel y warm conditions, 
individuals were very active when uncovered and showed 
no hesi tation in entering the water. 

Reproduction. Marmorosphax tric% r is viviparous. 
A female (61.1 mm SVL) held in captivity produced four 
live young in late January 1979 all of approximately 25 
mm SVL. 

Adult females (50.5-60 mm SVL) from se ries 
collected in December 1978 from localities on the east 
coast co ntained 1-5 embryos . Litter size increased wi th 
female SVL (larger females> 59 mm SVL, mode of 3 
and 4, n = 13 vs sma ller females < 59 mm SVL mod e 
of 3, n = 22). 

Remarks. Boulenge r ( 1887) incorrect ly placed 
Lioscincus steindachneri Bocage in the synonom y of 
Lygosoma tric~/or Bavay . Roux (1913) la ter recogni zed 
L. steindachlleri Bocage as distinct. 

Mar11/orosphax euryotis (Werner) 
Figs 46- 48 

Lygosomo euryolis Werner 1909: 27 l. 
Type material. HOLOTY PE: Lygosoma euryolis Werner, 

MRHN 822 , SVL 34 mm (Figs 47 , 48) , Isle of Pines, New 
Caledonia. 

Additional material examined . QM J 3744 1, Ouaicme via 
Hienghene, 20' 37' S 164' 51 ' E. 

Diagnosis. Marll1 orosphax euryotis ca n be 
distinguished from the only other species in the genus, 
Marmorosphax tric% r, by: eac h parieta l bordered by 
several more or less unifo rm sized scales not noti cably 
larger th an dorsal scales (vs bordered by a single upper 
secondary temporal and single nuchal); fewer midbody 
scale rows (32 vs 36- 42); fewer paravertebra l scales 
(52-55 vs 63-75). 

Description. MEASUREMENTS: maximum SVL 40 
mm ; distance from axilla to groin 50- 5 1. 8"70 of SVL 
( x = 50.9, n = 2); hindlimb length 44 . 1- 44.4% of SVL 
( x = 44.2, n = 2). 

SCA LAT ION: frontonasal broader tha n long (W / L 
125- 142.8% , x = 133.9, n = 2); prefrontals moderately 
large, moderately separated; frontal longe r than wide 

Fig. 47. MRNH 822, holOlYPc of Lygosol1la euryolis Werner, 

(W I L 78.4-80%, x = 79.2, n = 2); frontoparietals fused; 
interpa rietal distinct; parietals each bordered by 2 more 
or less equally sized nuchal scales and a single upper 
secondary temporal; nuchal scales bordering parietal no 
larger than surrounding dorsal sca les , and with either 
of inner nuchal scales only narrowly contacting parietal; 
primary temporal single; upper and lower seco ndary 
temporals single; tertiary tempora ls 2. 

Nasals widel y separated; anterio r lo real narrow , deep 
as nasa l (except ri ght side of J.37441 where it is 
semilunar and very narrowly separated from firsl upper 
labia l thereby allowing narrow contact between 
posterior lorea l and nasal); posterior loreal a lmost as 
long as deep, noticea bly shallower than anterior loreal; 
supraciliaries 7; upper labials 7 with fifth subocular, 
separated from lower eyelid by complete subocu lar row; 
postIabi als 2; lower labials 6, first 2 contacting 
postm enlal; chinshields 3, first pair in broad co ntact. 

Lower eye lid with obvious, centrally located semi 
transparent di sc , lenglh approximately 45 - 48.9% eye 
lengt h . 

Ear opening with up to 3 s lightl y enlarged conica l 
lobules a nteriorl y, recessed behind scales bordering 
anterior margin of car, remainder of ear margin with 
small co nical lobules. 

Dorsal and upper lateral body scales with 3 keel s, 
rarely interrupting posterior edge of scale, tending 
instead to produce a wavy edge, number of keels 
increasing towards nape but becoming less pronounced; 

Fig. 48. Lateral and dorsal views of the head of MRNH 822, hololype 
of Lygosol11a euryofl's Werner. 



midbody sca le rows ca. 30- 32 (n = 2); paravertebral 
scales 52- 55 (n = 2). 

Lame llae beneath fourth toe 31 - 35 (n = 2). 
OSTEOLOGY: premaxillary teeth 13 (n = I) ; maxillary 

teeth 22- 23 (n = I) ; dentary teeth 25 (n = I) ; presacral 
vertebrae 29 (n = I); phalangeal formula for manus and 
pes 2.3.4.5 .3 and 2.3.4.5.4, respectively. 

COLOUR AND PATIERN: Werner (1909) describes the 
type as " bright reddish-brown, with very obscu re lighter 
dashes in longitudinal rows, flanks of an terior half of 
body with darker spot s. Shields above the lips dark 
edged. Underneath yellowish, throat and chest sparsely 
dark fl ecked, chest with darker (more red-b rown) 
median longitudinal lines". The holotype is now 
co mpletely bleached, colour and pattern are unable to 
be di stinguished . T he more recent specimen (QM 
137441), in alcohol has the dorsal surface brown with 
randomly scattered fine pale fleck s, and a single row 
o f pale spot s laterodo rsa lly from midway between level 
o f ear a nd forelimb to regenerated basal portion of tai l; 
head mottled light and dark. Pale dorsolateral stripe 
cream, ex tending from naris to rear of eye thence 
posteriorl y a long body and regenerated portion of tail, 
bordered below by fin e black stripe which is mOst 
prominent anteriorly to a level just past forelimb, and 
which contacts its part ne, anteriorly ac ross rostral. 
Lateral surface brown with fin e dar k and li ght flecks 
uppermost , becoming dark grey with irregular pale 
blotches on lower lateral surface approach ing venter. 
Fore and hindlimbs mottled of light and dark brown. 
Vent er pale white with sca ttered grey flecking on outer 
edges of throat. 

Distribution and habitats. North-east coast of 
mainland New Ca ledoni an a nd Isle of Pines (Fig . 46). 

CaledolliscinCllS n. gen. 

Type species. Lygosomu ausfro-caledol1ica Bavay. 1869: 2 1. 

Diagnosis. Ca/edoniscinclIs is a member of the 
ElIgongY/lIs group of G reer (1979), it ca n be 
distinguished from a ll other genera in that group by the 
following combination of characters: frontopari etals 
fused; prefrontals moderate in size, usually well 
separated; supranasa l or postnasa l suture generall y 
absent ; lower eyelid with an obvious, centrally located 
semi-transparent disc; ear lobules moderat ely small; 
altantal arch fu sed to intercentrum ; hemipenes deeply 
bifurcate; colour pattern features adult females retain ing 
juvenile colouration but ad ult ma les changing tone and 
delineation o f dorsal a nd lateral colouration. 

Recognized species. Ca/edo lliscincus 
austroca/edonicus (Bavay, 1869); Ca/edoniscinClls 
atropunctatlls (Rou x, 19 13); Ca/edoniscincus jestivus 
(Roux, 1913); Ca/edoniscinclls orestes n. sp. 

Etymology. The name Ca/edoniscincus combines latin 
for Caledonia (Ca/edonius) with skink (scincus). Species 
in the genus a re largely confined to New Caledo ni a, and 
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are widespread wit h one or more species occurring in 
most habitats. 

Remarks. Species included in Ca/edoniscincus are 
moderately small to moderately large skinks very similar 
in overall morphology . All share the following 
characteristics of colouration and pattern: marked 
sex ual dimorphism in adults with juveniles, subadults 
of both sexes and ad ult females similar in colour 
pattern; dorsal and latera l surfaces of adult fema les well 
delineated and in strong co ntrast, adult males 
distinctively coloured and patterned but with dorsal and 
lateral surfaces similar in colour a nd , unless defined by 
a pale laterodorsal stripe, tending to grade in colou r and 
pattern rather than sharpl y delineated at dorsolateral 
edge. 

All species of Ca/edoniscincus apart from C. orestes 
occur throughout most of mainland New Ca ledonia. 
Ca/edoniscincus austroca/edonicus and C. atropunctatus 
a lso occur in the Loyalty Islands, and C. atropunctatus 
also in Vanuatu . 

Key to species or Ca/el/oniscincus 

I. Tail with di stinct , dark , transversely 
ali gned chevrons . ........ . ................. 2 

--Tail lacking dark chevro ns; maximum 
SVL 53 mm ..... .... ........ C. alrOpllnclallls 

2. Dorsum with ei ther vertebral o r lateral 
pale striping or both. .. . . . . . . . . 3 

--Dorsum without pale vertebral or latera l 
striping; la rge species, maximum SVL 
66 mm . . .... .... .. . .............. C. j estivlIs 

3. Dorsum with pale vert ebral stripe onl y; 
large species, maximum SVL 65mm; 
restricted to Mt Pa ni e ............... C. n. sp . 

--Dorsum with eit her pale vertebral o r 
lateral stripes, or both; maximum SVL 
55 mm ; widespread over most of New 
Caledonian mainland and Lo ya lt y 
Islands ... ............. . . C. allstroca/edoll iclls 

Ca/el/oniscillcus austroca/el/onicus (Bavay) 
Figs 49-55 

Lygosoma (Jusfro-caledonic(J Bavay, 1869: 2 1. 
Euprepes Ilap/orhifllls Gunthcr. 1872: 419. 
Lygosomo auslro-ca/edollicum dorsovil10fllll1 Roux, 1913: 

t t 8. 
Lei%pismo dOrSDVi{(alUm bodoi Borner, 1980: 8. 

Type material. NEon' PE: Lygosoma auslro-caledo l1ica 
Bavay, AM R77757, here designated, adu lt femaIe, SVL 54.5 
mm (Figs 5 1, 52), 4 km from summit o r Ml Aoupinie by road, 
New Caledonia , 2 1 oil 'S 165 0 16 ' E . Colour and pattern typical 
of adult females from nonhern and central popu lal io l1 s. bu t 
with pale vertebral stripe fa int but obvious. H OLOTYt:>E: 
Euprepres haplorhinus G unther , BM 1946.8. 13.45, most 
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probably fema le, SVL 50.5 mm (Fig. 53), New Ca ledonia. 
Colour and pattern typical of adu lt fema les rrom northern 
and cent ral popuialions. LECTOTYPE: Lygosomo ous(ro
colelJonicum dorsovillolUm ROllX , N HM B 7330, adult male. 
5VL49.5 mm (Fig. 54) , Heinghene, New Caledonia , 20°42 ' 5 
164 °55 ' E. Colour and pattern Iypical or ad ull ma les rrom 
northern and cemral populat ions. NHMB registrat ion tag 
reads "venter, sides and feet orange underneath" . 

Addilional maleria l exam ined . AM R77922, 77924-35, 
77938, 77940-41 , 77963-66, Bern iers backya rd al POllln , 
20014 ' S 164°02 ' E; AM R7797 1-80, 77982, Po um rubbish lip , 
20 014 'S 164°04 ' E; AM R77983-87, Poum, 20° 14 '5 
165 °02 ' E; AM R77905, 77908- 14, 21 km north o r Puebo o n 
coaSl road. 20017 ' S 164°26 ' E; NHMB 725 1-54, 16870, 16884, 
16898, 1907 1, 19078. OU lbache, 20026 ' S 164 °38 ' E; AM 
R77900, beach below ge ndarmarie, Heinghene, 20°42 ' 5 

164°55'E; AM R77809- 14 , creek behind Kaval ch rorestry 
ca mp, 20042 'S 164 °50'E; AM R77839, 14 km so ulh or 
Heinghene Ri ver bridge, 20°43 ' S 165 °05 ' E; NHMB 7326-27, 
726 1-62, 16075, 16855, 1908 1, Kone, 21°04 ' 5 164°52 ' E; AM 
R77642-49, 7765 1-52, MI Aoupin ie rorestry camp (500 m), 
21°09 ' 5 165 °2 1 ' E; AM R77689-90, 77692, old campsile 2 km 
north-cast of MI Aoupin ie forest ry camp by road (500 m). 
21°08 ' 5 165 °21 ' E; AM R77784-87, AM R77707, 77709- 13, 
777 15- 16. creek crossing 1 km north -cast o f MI AOllpi nie 
fo rest ry camp by road (500 m), 21°08'5 165 °21 'E; AM 
R77735, 5 km north-eaS( o r MI Aoupinie ro res try camp by 
road, 21°07 ' 5 165 °22 ' E; AM R77737-41 , 77744 , 77755-56, 
slImmil o r MI Aoupinie (1086 m), 21° 11 ' 5 165° 16 ' E; AM 
R77759-63, 6 km rrom summil or MI Aoupinie by road , 
21° 11 ' 5 165 ° 16 ' E; AM R77601, 2 km no rth or HOllailo ll 
airstrip, 21 ° 14 ' 5 165 °37 ' E; AM R77545-59, Houai lou ai rstrip, 

Fi~ . 49. Ca/edolliscil/cus austrocaledollicllm from KUl O, Isle of Pines. 

Hg. so. Caledolliscincus austrocaledollicum from Heinghene. 



21 ' 16 ' S 165 ' 37 ' E; AM R77529-3 1, 4 km nort h of junction 
of Poya Road, on Bourai l - Houai lou road, 21 ' 29 ' S 
165 ' 28'E; AM R7752 1-23, La Font Poya, 9 km north-west 
of Moindu on Boura il road, 21' 32'S 165 ' 28 ' E; NHMB 7338, 
7342,7265-77, 16850, 17004, 18949,19069, Mt Kanala (700 
111 ), 21 ' 35 ' S 165 ' 56 ' E; QM J43992, Mt Rembai (700-900 m), 
21' 36'S 165 ' 51 'E; AM R78107- 1O , Uitoe near Tontouta, 
22 ' 05 ' S 166' 08' E; AM R78237, 13 km west of Carenage turn 

Fig. SI. Lal eral and dorsa l views o f th e head o f AM R77757. nCOI ype 
of Lygosomu ulIslrocu/edollica Bavay. 
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off on Noumea to Yate road, 22' 09 ' S 166' 45 ' E; AM R78 144, 
4 km up the Mt Gouemba road, near Yate (300- 350 m), 
22 ' 09 'S 166' 54'E; AM R78 145, 77 147 , 78 160, 78 162. 
78 165-68,78 170-7 1,78 173-77,78 179.78 183,78 185-87,78 189, 
78 192-93, base of Mt Gouemba road , near Yate, 22 ' 10 ' S 
166' 57 ' E; AM R78230, beach front 3 km south of La Fausse 
Yate bridge. 22' 10 'S 166' 57 ' E; AM R78250-60, 2 km west 
of Plum turnoff on Mt Dore road, 22' 17 ' S 166' 37 ' E; AM 
R77407-10, 774 14-1 8, 77420-2 1,77428-45,77448-53 , Rue de 
Captain Ferraud, Fauboug Blanchot, Noumea , 22 ' 18 ' S 
166' 27 ' E; AM R7740 1, 77403-06, 77456-59, 7746 1-63, 
77465-7 1, 77473-75 , 77477-80, 77482-84, 77486, 77488, 
77490-94, 77496-504, Mt Co ffyn, 22 ' 18 ' S 166' 27 ' E; AM 
RII6047-48, Pore-Ep ic Is land o ff Noul11ea, 22 ' 19 'S 
166' 36 ' E; AM R 11 0289-93, Redika Island o ff Noumea, 
22 ' 31 ' S 166' 37 ' E; QM J44002-03, Foret Th y Reserve 
(150 m) . 

Loya lt y Islands: NHMB 7296-99, 7357-58, 16854, Fayoue, 
Ouvea Isla nd , 20' 39 ' S 166' 32 ' E; NHMB 7283-90, Kepenee, 
Lifou Island; NHMB 729 1-92, 7354-56, 19079, Nathalo, Lifou 
Island, 20' 47 ' S 167' 16 'E; NHMB 7272-78, 7347-49, 16883, 
19070, 19077, 19083, Netehe, Mare Island , 21' 29 ' S 167' 51 ' E. 

Diagnosis. Caledoniscincus auslrocaledonicus can be 
di stinguished from all o ther species in the genu s by the 
fo llowing co mbination of features in co louration and 
size: tail with distincti ve, dark, transversely aligned 
chevrons; dorsum with either vertebral o r lal era l pale 
stripes, or both . 

In size, C. ausrrocaledonicus (maximum SVL 55 mm) 
is similiar only to Caledoniscincus alropunclalus 
(maximum SVL 53 mm); Caledoniscincus jeslivus 
(maximum SVL 66.5 mm) and Caledoniscincus oresles 
(maximum SVL 65 mm ) being much larger. 

Description. The measurement s and scalation for this 
descriptio n are based on 88 adult specimens from two 
no rthern localities in the vicinity of Poum (n = 26) and 
Mt Aoupinie (n = 37), and two so uthern localities in the 

Fig . 52 . AM R77757, neOl ype of Lygosoma ollslrocaledonica Ba vay. 
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vicinity of Yate (n = 17) and Mt Dore (n = 8). 

MEASU REMENTS: males begin to develop features of 
colouration distinct from adu lt females around a size 
40 mm SVL (slightly larger in Mt Aoupinie highland 
sample at 43 mm SVL). The smallest a pparently 
reproductively active females occu r around a size of 37 
mm SVL (again slightly larger in Mt Aoupinie high land 
sample at 45 mm SVL) . Only males of 40 mm SVL and 
over, and females 37 mm SVL and over are included 
in the following body meas urements. 

Maximum size 55 mm SVL; d istance from axi lla to 
groin 54 .1 -62.8"70 of SVL (x = 58 .7, n = 88); hindlimb 
length 32.7-44.2% ofSVL ( x = 39.3, n = 88); tail length 
ca. 126.4- 188.1% of SVL (x = 155.4 , n = 11). 

SCALATION: frontonasal broader than long (sample 
from vicinity of Poum: W / L 112- 140%, x = 127.9, 
n = 23); prefronta ls moderate in size, widely separated ; 
frontal near as broad as long (sample from vicinity of 
Poum: W /L 75-94.6%, x =83. 1, n =23); 
frontoparieta ls fu sed; interparietal d ist inct; parieta ls 
each bordered by a single nuchal and upper seco ndary 
temporal sca le; primary temporal single; upper and 
lower seco ndary temporals single; tert iary temporals 2. 

Nasa ls moderately to widely separated , postnasal 
crease va riably present (51. 1 % bothsides, 14.9% one 
side on ly, n = 47) or absent ; 2 loreals in a horizontal 
, equence, anterior noticeably deeper than long, 

Fig. 53. BM 1946.8. 13 . 15. hololYPc of Ellrepes hop/arllilllls Gunthcr. 

posterio r longer than deep and shallower than anterior; 
anterior subocular usually 2 (85.6%, n = 88), 
anteriormost la rge and fo llowed by a smaller scale, 
so metimes a single large sca le; supraciliaries usually 7 
(97. 1 %, n = 87); upper lab ials usually 7 (98.3%, n = 87) 
wi th fift h subocular and contacting lower eyelid; 
postlabia ls 2; lower labia Is usually 6 (96 .5%, n = 87), 
fir st 2 contact ing postmental ; ch inshields 3. 

Lower eyelid with an obvious, centrall y located semi 
transparent disc, lengt h 37.9-50% of lota l eye lengt h 
(sample from vicinity of Poum : X = 44%, n = 24). 

Ear opening with 2 (35.4%, n = 85)- 3 (51%), ra rely 
I or 4, en larged auricular lobu les anterior ly and 
numerous blunt con ical scales around upper, lower and 
posterior edges. 

Body scales of dorsal and lateral surfaces tricarinate, 
each keel usually interrupting posteriormost edge of 
sca le, number of keels increasing towa rds nape; 
midbod y scale rows 28-34 (x = 30.3, sd = 1.3 , n = 88); 
pa raverteb ral scales 56- 68 (x =6 1. 3, sd =2.3, n =88). 

Lamellae beneath fourth toe 23-33 ( x = 27.6, 
sd= 1. 9, n =88). 

OSTEOLOGY: premaxillary teeth 1I (90 .9"70, n = 11 ), 
or 10; maxi llary teeth 19-26 ( x = 23.8, sd = 2.7, n = 11); 
dentary teeth 23-32 ( x = 28.7, sd = 2.7, n = 11); 
presacral verteb rae 29; phalangeal formula for manus 
and pes 2.3.4.5.3 a nd 2.3.4.5.4, respectively. 

COLOUR AND PATTERN: Caledo niscincus 
auslrocaledonicus is highly variab le in co lour pattern 
with d istinct sex ua l dimorph ism a nd geograp hic 
variation in patterns presen t. The most obvious 
difference between the sexes is clear demark at ion 
between dorsal and lateral surfaces in adu lt fema les 
whereas in adult males these surfaces are si milar in 
co lour and tend toward s a gradation in pattern unless 
clearly defined by a pa le but rough-edged laterodorsa l 
stripe. 

Variation in both sexes in tone of dorsal co lour, wid lh 
and boldness of pale verteb ral and laterodo rsal stripes, 
and presence of pale midlateral stripe rou ghly aids in 
the recognition of two geograp hi ca ll y distincl 

Fig. 54. NHM B 7330, lectOlYPc of Lygosomll lIuslro-catedollicum dorsovil/(lfUm Roux. 



populations: one in the northern and centra l part of the 
main island (i .e. Poum, Koumac and Mt Aoupinie) and 
the o ther in the sourh (i.e. Yate and Mt Dore). 
Intermediate popul ations occur at Mt Kanala where 
males a re typical of southern form a nd females a 
compos ite of northern-central and southern fo rms, and 
at Noumea where both northern-central and so uthern 
male and female forms occur. The pale midlateral stripe 
is the feature in which this pattern of geographi c 
variation is most obvious. 

a) Adult males. Dorsal surface mid to dark brown 
with pale fl ec ks ; distinct pale vertebral stripe grey
brown , rough-edged a nd variably defined , extending 
from nape to middle of body before breaking posterioriy 
into a series of poorly connected elongate blotches; head 
usually li ghter than dorsum, with coppery flu sh and 
variabl y with a dark brown-black longitudinal streak 
o n rostral (most com mon in southern form) ; pale 
la terodorsal stripe light grey-b row n, rough-edged and 
variably defined, broad and dist inct from lateral surface 
in northern and central populat ions, narrow and 
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ind ist inct in southern populations. Lateral surface mid 
to dark brown, usually with pale midlateral stripe white 
and distinct. Tail mid to dark brown dorsomedially, 
broken into a series of interconnecting blotches; 
la terodorsal and upper lateral surface predominately 
grey-brown; remainder of la teral surface of tail mid to 
dark brown with chevrons of that colour intruding into 
lighter grey-brown upper surface . Venter (in life) cream 
anterior of forelimbs, genera lly orange , sometimes 
orange-yellow posteriorly. 

b) Adult females. Dorsal surface light to mid brown, 
occasiona lly grey in nort hern and central populations, 
mid to dark brown in southern populations; pale 
vertebral stripe light brown to grey (lighter than adjacent 
dorsal). usually distinct, occasionally indistinguishable 
in individuals with light grey dorsal surface in northern 
populations (17f11o indi stinct for Poum); pale 
la terodorsa l stripe light brown to grey (same as vertebral 
stripe if present) , broad with smooth dorsolateral edge 
distinct from lateral surface in northern and central 
populations, grey-brown and smooth edged but in poor 
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J.'jg . SS. Disnibll(ion or Caledollisdncus auslrocoledonh'lIs (closed c.:ircles) in New Caledonia . 
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contrast 10 dorsal and lateral surface in southern 
populations. Lateral surface mid 10 dark brown ; pa le 
midlateral stripe white, usually present in northern and 
central populations and defining a dark upper lateral 
from lighter lower lateral surface; rough and broken 
posteriorly in both sexes from Koumac; variably present 
in Kan ala popu lation occurring either poorly or 
prominently in some individua ls; usually absent from 
southern popu lations , upper and lower latera l 
co louration a gradat ion . Tail as for adult males. Vent er 
(in life) cream anterior to forelimbs, yellow-cream 
posteriorly, rarely bolder orange. 

Distribution and habitat s. Caledoniscin cus 
ausfrocaledoniclls is widely distributed over a variet y 
of habitats on mainland New Caledonia (Fig. 55) . It also 
occurs on a number of offshore islands including the 
Isle of Pines off the south-western corner of the main 
island (described as new subspecies Leiolopisma 
dorsoviffalum bodoi by Borner 1980) . Roux (1913) also 
recorded this species from a ll the Loyalty Islands. 
Reference 10 this species in a key to lizard s of islands 
of New Hebrides is considered to be a mi sta ke for 
CaledoniscinclIs alrOpUnclalus. 

Caledoniscincus ausfrocaledonicus inhabit s low 
elevation open scrub and woodland (Fig . I b,c), lowland 
and highland rainforest borders (Fig. I e), and highland 
heath . In forest edge habitat; C. auslrocaledonicus is 
syntopi c with Caledoniscincus jesfivus a nd C. 
alropunclalus, the latter two species rarely being 
observed in more open habitat. 

Reproduction . Caledoniscincus ausrrocaledoniclls is 
oviparous, producing 1- 5 eggs. Clutch size in high 
altitude areas (i .e. Mt Aoupinie range ; 2- 5, mode 3, 
n ; 12) is greater than lowland locations (i. e. Noumea, 
"vate, Poum ran ge ; 1- 4, mode 2 , n ; 27) . 
Reproductively active females from the highlands are 
larger (SVL range 44.5-54.5 , x; 50, n ; 13) than those 
from the lowlands (SVL range 37- 50, X ; 42 .5, n ; 30) . 

Remarks. The description by Bavay (1869) 
recognizing two forms (Varieties A and B) of Lygosoma 
aUSlro-caledonica indicates that the material was 
composite. 

Boulenger (1887) redescribed Lygosoma aUSlro
caledonicum Bavay , correctly placing ElIprepes 
haplorhinus Giinther in its synonomy. 

Roux (1913) redescribed Lygosoma ausfro 
caledonicum restricting it to Variety A (part) of Bavay, 
noting females greatly outnumbered males . Roux also 
described Lygosoma auslro-caledonicum dorsovi{{alum 
n. subsp. , and noted that this form also agreed in part 
with Bavay' s Variety A, but that the material on which 
the description of this subspecies was based were mostly 
male. 

Borner's (1980) recognition of Lygosoma auslro
caledonicum dorsoviffafum Roux as a full species by 
describing Leiolopisma dorsoviffafum bodoi n. subsp. 
is unjustified as Roux's subspecies is based on males of 
Lygosoma ausrro-caledonica Bavay, 1869. Specimens 
descibed by Borner and those in the Australian Museum 

collection from the Isle of Pines fall within the range 
of variation observed for southern mainland and island 
popu lations of Caledoniscinclls auslrocaledonicus. 

CaledoniscinclIs Qrrop"ncratus (Roux) 
Figs 56- 59 

Lygosoma auslro-caledolliculII OlropunClalum Roux 19 13: 
117. 
Type material. LEC I"OTVPE: Lygosoma auslro-caledonicum 

ulropunclululI1. NHMB 7308, adult ma le, 5 VL 49 mm (Figs 
57 , 58), Outbache, New Caledonia, 20 °26 ' 5 164°38 ' E. 

Additional material examined. AM R 7792 I , 77923 , 77936, 
77954,77962, 77789·90, Poum, 20° 14 ' 5 164°02 ' E; NHMB 
7603 , Pam, 20° 15 ' 5 164° 18 ' E; NHMB 7307, 7309- 11 , 19019, 
19034, 19037, Outbache, 20°26 ' 5 164°38 ' E; NHMB 7312, 
Toa, 20°33 ' 5 164 ' 48 ' E; AM R78069, Koumac Caves 9 km 
east of Koumac, 20°33 ' 5 164°21 ' E; NHMB 7314, 19003, 
1901 5, 19023 , 19030, Kone, 21 °04 ' 5 164°52 ' E; AM R77732 , 
3 km nOrlh-east of Mt Aoupinie foreslry camp by road (500 
01),21 °07 ' 5 165 °22 ' E; AM R77573·94, Houailou airstrip, 
21 ° 16 ' 5 165 °37 ' E; AM R77524·28, 4 km north of junction 
of Poya road on Bourail to Houailou road , 21 °29 ' 5 165 °28' E; 
NHMB 73 15, Canala , 31 °32 ' 5 165 °57 ' E; NHMB 7321, 
Negopo Tal, 21 °32 ' 5 165 °54 ' E; NHMB 19029 , Bourai l, 
21°34 ' 5 165 °29 ' E; NHMB7316 , 19028, Mt Kanala (700 m), 
21 °35 ' 5 165°56 ' E; NHMB 7317 , La Foa, 21 °43 '5 165 °49 ' E; 
NHMB 73 18- 19 , 19010,19025, Ngoy Tal (200 m), 21 °49 '5 
166°36 ' E; AM RI 16037·38, La Ri viere Bleu , 22 °06 ' 5 
166°40 ' E; AM R78229, beachfront 3 km south of La Fausse 
Yate bridge, 22° 10 ' 5 166°57 ' E; AM R78261·8 1, 2 km west 
o r Plum turn off on Mt Dore road , 22° 17 ' 5 166°37 ' E; AM 
R77339-400, 77439, Noumea, 22° 18'5 166°27 ' E. 

Lifou Island , Loyalty Islands: NHMB 7324, 19014, Nathalo 
20°47 ' 5 167" 16°E; NHMB 7324, Kepenee. 

Diagnosis. Caledoniscincus alropuncfalUs can be 
distinguished from all other species in the genus by the 
following combination of colour features: tail with 
dorsal and lateral surfaces each more or less uniform 
i.e. without dark chevrons; dorsum with dorsal and 
lateral surfaces each more or less uniform, pale vertebral 
or lateral stripes lacking; snout uniform, dark midrostral 
streak always lacking. 

In size, C. alropuncfafus (maximum SVL 53 mm) is 
simi liar only to C. auslrocaledonicus (maximum SVL 
55 mm), the species C. jeslivus (maximum SVL 66.5 
mm) and C. oreSles (maximum SVL 65 mm) being much 
larger. 

Description. The measurements and scalation for this 
description are based on 39 adu lt specimens from the 
vicinity of Houailou (n ; 19) and vicinity of Mt Dore 
(n ; 20). 

MEASUREMENTS: males begin to develop features of 
co louration distinct from adult females around a size 
40 mm SVL. The sma llest apparently reproductively 
active fema les occur around a size of 38 mm SVL. Only 
males 40 mm SVL and over, and females 38 mm SVL 
and over are included in the following body 
measurements . 

Maximum SVL of 53 mm; distance from axilla to 

groin 50- 61.6070 of SVL ( x ; 57 .3, n; 39); hindlimb 
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.~ig. 56. Caledoniscincus alropunclallls from near Yate, New Caledon ia. 

Fig. 57. Lateral and dorsal views o f the head of NHMB 7308, lectotype 
of Lygosoma austro-caledonicum olropunclalum Roux. 

lengt h 30.2- 39.2"70 of SVL ( x = 34. 1, n = 39) tail length 
ca . 142.5- 151.3 % of SVL ( x = 149.8 , n = 5). 

SCALATION: frontonasal bwader than long (W I L 
142.9- 188.9%, X = 161.5, n = 20); prefrontal s moderate 
in size , widely separated; frontal near as broad as long 
(W / L 80.7- 107%, X = 88.9, n = 20); frontoparietal s 
fu sed; interparietal distinct; parietals each bordered by 
a single nuchal and upper secondary temporal scale; 
primary temporal single; upper and lower seco ndary 
temporals single, terti a ry temporal s 2. 

Nasa ls moderatel y to widely separated, postnasal 
crease variably present (60% both sides , 15.4% I side 
only, n = 39), or absent; 2 loreals in a horizontal 
sequence, anterior noticeably deeper than long, 
posterior longer th an deep and shallower than anterior; 
anterior suboculars usually only a single large scale 
(73 .1%, n =39), otherwise followed by 1- 2 much 
smaller scales; supraciliaries usually 7 (97.4%, n = 39), 
rarely 8; upper labials 7, with fifth subocu lar and 
contacting lower eyelid ; postlabials 2; lower labials 
usually 6 (94.9%, n = 39) , rarely 5, first 2 contacting 
postmental; chinshields 3. 

Lower eyelid with an obvious, centrally located semi
transparent disc, lengt h 38.2-71.4 of total eye length 
( x = 48%, n = 20) . 

Ear opening with 2(42 .3%, n = 37)-3(47.4"70), rarely 
4, enlarged auricular lobules anteriorly, and numerous 
blunt conical scales around upper, lower and posterior 
edges. 



44 Records of the Australian Museum 39 

Body scales of dorsal a nd lateral surfaces tricarinat e, 
each keel usually interrupting posteriormost edge o f 
scale, number of keels increasing towards nape; 
midbody scale rows 2B-32 ( x = 29.6, sd = 0.9, n = 39); 
paravertebral scales 5 1-60 ( x = 55.9, sd = 2 .2 , n = 39) . 

Lamellae beneath fourth toe 23-30 ( X = 25.7 , 
sd = 1.6, n = 39). 

OSTEOLOGY: premaxillary teeth II (B7 .5"7o, n = 16), 
or 10; maxilla ry teeth 22-29 ( x = 25 .1 , sd = 2, n = 16); 
dentary teeth 29- 35 ( x = 32.4, sd = I .B, n = 16); 

;-

presac ral vertebrae 29 (B7 "7o, n = 23) , ra rely 30 (B. 7"70) 
or 2B ; postsacral vertebrae 49- 5 1 (n = 2); pha langeal 
formu la for manus a nd pes 2.3.4 .5.3 and 2.3.4 .5.4, 
respectively. 

COLOUR AND PATTERN: there is marked sexual 
dimorphism in co lour and pattern in adults of 
Caledoniscincus alropunctalus. 

a) Adult males . Dorsa l and lateral colour and pattern 
poorly demarcated. Dorsal surface of body and ta il dark 
brown with numerous fine li ght cream flecks ; head 

Fig. 58. N HMB 7308 , lec lot ype o f Lygosoma auslro-('uledoniculI/ alropllflcfaluffI Ro ux. 

Fig. 59 . Distribution of CaledoniscinclIs alrop ullclOl lIS (closed circles), CaledoniscillC/ls jeslivlIs (open star) . bOl h C. jes lhllls 
and C. atropullctalllS from same locality (open star in closed circle) , and Caledoniscil/cus oreSles n. sp. (open circle) in 
New Caledonia . 



brown with dark brown-black spots and overall coppery 
tinge, dark midrostral streak absent. Pale dorsolateral 
stripe extending rrom posterior corner or eye to just past 
rorelimbs, upper edge obscure, lower edge distinct and 
contrasting with darker lateral surrace. Lateral surrace 
dark brown with a coppery tinge anterior to rorelimbs 
in some specimens, and with sparse light fleckin g 
anteriorly and dorsolaterally; colour or lat era l surrace 
tending 10 be lighter ventrolaterally, but some specimens 
retain ing dark lOne throughout the body depth. Tail a 
continuation or dorsal and lateral colour and pattern , 
lacking dark dorsal or lateral chevrons characteristic or 
other Caledoniscincus. Fore and hind limbs with similar 
dorsal and lat eral colour and differentiation as dorsum. 

b) Adult remales. Dorsal surface mid brown with fine 
dark flecking either uniformly scattered or restricted to 
middorsum; nape and head with copperish suffusion; 
rostrallacking dark midrostral streak. Pale dorsolateral 
stripe raint, light brown , o nly present anteriorly. Lateral 
surface dark charchoal-black, more or less uniform in 
intensity but tending to become light er vent ro laterall y. 
Tail similar in colour and pattern to the dorsal and 
lateral surfaces, no dark chevrons present. Fore and 
hindlimbs dark overa ll . 

c) Subadults and juveniles. Subadult males and 
remales (30-37 mm SVL) indistinguishable, both sexes 
having the female colour panern . Smallest readil y 
distingui shed specimen with adult male panern 40 mm 
SVL. Juvenil e pattern slightl y different to subadult, 
unirorm light brown on dorsal surface, and lack ing dark 
fleckin g or copper tinge a nteriorly. 

d) Colour in Lire. Unlike other Caledoniscincus, adu lt 
C. alrOpUnClalus lac k ventral co louration or o range, 
yellow o r pink, tending to be dirty cream to white. 

Distribulion and habitats. Caledoniscincus 
alropunclalus is distributed over most or mainla nd New 
Caledonia. It is a lso recorded rrom Lirou Island in the 
Loyalty Islands group and Vanuatu . 

Caledoniscincus alrOpUnClalUS is most common in 
dense lowland fo rest but a lso inhabits coastal scrub (Fig . 
la,b) and mid a ltitude rainrorest on Mt Kanala (700 m) 
and on Mt Aoupinie (ca. 400 m) (Fig . I f). At lowland 
rorest edge habitat C. alropunclalUs is synlOpic with 
both C. auslrocaledonicus and C . jeslivus. Within 
rorested lowland gullies C. alropunclalus and C. jeslivus 
are syntopic whereas C. auslrocaledonicus rarely enters 
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closed rorest, prerering more open habitat. 
Reproduction. Caledoniscincus alropunclalus is 

oviparous with clutch size or 2-3 eggs . The smallest 
specimen with shelled oviducal eggs was 40 mm SVL 
while the smallest specimen with enlarged yo lked 
ovarian follicles was 38.5 mm SVL. 

Remarks. Rou x ' s (1913) Lygosoma aUSlro
caledonicum alrOpunclalllm n. subsp. was based on 
Savay' s (1869) ' Va riety S ' or Lygosoma aUSlro
caledonica. 

Caledolliscincus jeslivlls (R o ux) 

Figs 59- 63 

Lygosomo aliSlro~caledonjcuJ1l illlermediul11 Roux 19 13: 119. 
Lygosomo austro-coledonieum /es(ivlIJ11 Roux 1913: 120. 

Type material. L EC TOTYPES: Lygosoma oustro
caledonicum /eslivul11 Roux . NHMB 7366. adult remale, SVL 
59.5 mm (Figs 61, 62), Canala, New Caledonia, 2t ' 32 ' S 
165°57 ' E . Lygosoma auslro-caledonicum intermedium Roux, 
NHMB 7362, adu ll male, SVL 61 mm (Fig. 63), Ci u (300 m), 
New Caledonia, 21' 34 ' S 165 ' 58'E. 

Addilion.t material examined. AMR 77840, 14 km soulh 
of Heinghene River Bridge, 20' 43 ' S 165 ' 05 ' E; NHMB 
7363·64, Kone, 21' 04 ' S 164 ' 52 ' E; AM R77676, MI Aoupinie 
forestry camp (500 m) , 21 ' 09 ' S 165 ' 20 ' E; NHM B 7368, Nio 
(300 m), 21' 20 ' S 165 ' 43 ' E; NHMB 7359-60, Canala, 21 ' 32' S 
165 ' 57 ' E; NHMB 7367, Ciu (300 m), 21' 34 ' S 165' 58 ' E; 
NHMB 7365, La Foa ( lOO m) , 21 ' 43 'S 165 ' 49 ' E; NHMB 
7371·73, Ngoy Tal, 21 ' 49 'S 166' 36'E; AM RI 16036, La 
Ri viere Bleu, 22' 06 'S 166' 40 ' E; NHMB 7375-76, Yale, 
22' 09 ' S 166' 54 ' E; AM R78214· 15, 782 17· 18, base of MI 
Go uemba road , near Yale, 22 ' 10 ' S 166 ' 57 ' E; AM 
R78239-44, 78346-47, 2 km west of Plum lurnorf on MI Dore 
road, 22 ' 17 'S 166' 37 ' E; NHMB 7361, 7369·70, Corinde. 

Diagnos is , CaledoniscinclIs jeslivus ca n be 
di stinguished rrom a ll ot her species in the genus by the 
rollowing combination or co lour reatures: tail with a 
row or distinctive dark chevrons; dorsal and lateral 
surraces eac h more or less unirorm , pale vertebra l or 
lateral stripes lacking; snout with dark vert ica l 
midrostral s treak. 

In size, C. jeslivus (maximum SVL 66.5 mm ) is 
approached only by C . oreSles (maximum SVL 65 mm), 
the spec ies C. auslrocaledonicus (maximum SVL 55 
mm) and C. alropullclalus (maximum SVL 53 mm) 
being much smalle r. 

. 'ig. 60. Cule(/oniscil1clIs jestivlIs male (a) rrom MI Aoupinie Forestry camp (500 m) and C. jeslivlIs female (b) from La 
Ri vlcre Bleu. 
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Description. T his descripti on is based on 26 adult 
(incl uding types), one subadu lt and four juveni le 
specimens . 

MEA SUREMENTS: ma les begin to develop featu res of 
co lourati on distinct fro m adu lt fe ma les at 61 mm SVL 
(sma ll est adul t ma le). T he sm a ll est a ppa rentl y 
reproducti vely acti ve fema le was 56 mm SV L. Only 
males 6 1 mm SVL a nd over, and females 56 mm SVL 
and ove r a re incl ud ed in the body mea~uremen t s . 

Maximum SVL 66.5 mm ; distance fr o m ax ill a to 
groin 53.8- 62.2'70 o f SVL ( x = 58 .7, n = 26) ; hi nd lim b 
length 35- 4 1.8% of SVL ( x = 37 .4 , n = 26); ta il lengt h 
ca. 142.6- 180.3% of SVL ( x = 160.3, n = 4) . 

SCALAT1 0 N: frontonasal broader than long (W I L 
139.6- 158 .5%, x = 148. 1, n = 10); prefro ntals moderate 

Fig. 61. Lateral and dorsa l views of Ihe head o f NHMB 7366. lectotype: 
o f Lygosomo ousfro-caledoll icum jesfiIJum Roux . 

in size , widely separated ; front a l nea r as broad as lo ng 
(W / L 82 .5- 93 .3%, x = 88, n = 10); front oparieta ls 
fused; interpa rietals distinct; parieta ls each bo rdered by 
a single nuchal a nd upper seco nda ry tempora l scale ; 
prima ry temporal single ; upper and lower secondary 
temporals single; tert iary tempora ls 2. 

Nasa ls modera tely to widely sepa rated , postnasa l 
crease va riably present (33 % both sides, 22. 3% one side 
o nly, n = 27), or a bsent; 2 loreals in a ho rizonta l 
sequence , a nt eri o r no ticea bl y deeper th an long, 
poster io r longer than deep and shallower th an ant eri or; 
a nl e ri o r sub oc u la rs usua ll y 2 (84 % , n = 3 1) , 
a nt eri o rmost large a nd fo llowed by a sma ller scale, 
sometimes a single large scale; sup racilia ries 7; upper 
labi als 7, with fifth subocular and contactin g lower 
eyelid; post la bia ls 2; lower labials 6, first 2 contact ing 
postmental; chinshields 3. 

Lower eyelid with an obvious, centrally located semi· 
transparent disc, length 36.6- 55% of tota l eye length 
( x = 44.2%, n = 28). 

Ear opening with 2(60%, n = 25)- 3(32%) , ra rely 4, 
enlarged a uricular lobules anterio riy, and numerous 
blunt conical scales a round upper, lower and posterior 
edges. 

Body scales o f dorsal and lateral surfaces trica rinate, 
each keel usua ll y interrupting posteriormost edge o f 
scale in males , wea ker in females , number of keel s 
increasing towards na pe; midbody scale rows 32- 34 
( x = 32.9, sd = I , n = 31 ); pa raver tebral scales 60- 66 
( x = 61.9, sd = 1.3 , n = 31 ). 

Lamell ae beneath fourth toe 24- 31 ( x = 26.5, 
sd = 1.4, n = 29). 

OSTEOLOGY: premax illa ry teeth 1I (87 .5% , n = 8) o r 
12; max illary teeth 17-23 ( x = 19.3 , sd = 1.7, n =8); 
denta ry teeth 20- 26 ( x = 23 .6, sd = 2, n = 8); presacral 
vetebrae usuall y 29 (90%, n = 10), rarely 28; phalangeal 
fo rmula fo r manus and pes 2.3.4.5.3 and 2.3.4.5.4 , 
respectively. 

COLOUR AN D PATTE RN: there is marked sexual 
dimorphism in co lo ur and pattern between ad ults o f 
Caledoniscincus f eslivus. The most obvious di fferences 
are: clea r demarcation between dorsal and lateral 
surfaces in females vs a graduation in colo ur in ma les; 
monochromatic dorsal and latera l colouration in 

• ~ig . 62. NHMB 7366, lectotype o f Lygosoma ausfro-coledonicum j es/iIJum Roux. 



fema les vs polychromatic colouration in mal es. 
a) Adu lt males. Dorsal surface mid brown with fine 

white flecks; light laterodorsal stripe , grey, contin uing 
onto tail; head mid brown, ros tra l usually with a 
prominent black, vertica l streak. Delineation of dorsal 
and latera l surfaces rough-edged but obvious. Lateral 
surface a gradation from dark to li ghter brown 
approaching venter, and with irregular white flecks most 
prominent in region of fo relimb; side of head dark 
brown with numerous pale flecks, distinct from uniform 
mid brown dorsa l co lour. Tail mid brown 
dorsomedially; la terodorsal and upper latera l surface 
predominately grey; remainder of lateral surface mid 
brown with chevrons of that colo ur intruding into 
lighter grey upper surface. Venter cream, la teral throat 
and chin shields with fine black flecks. Fore and 
hindlimbs with similar co lour and demarcation as body. 

b) Adult females. Dorsal surface uniform mid brown 
to light grey, usuall y with fine, longitudinally a ligned 
dark flecks on laterodorsa l surface; head sim ilar. Pale 
narrow dorsolateral line extending from naris to just 
pas t hindlimbs. Latera l surface a gradation from dark 
smo key black uppermost to dark grey approach ing the 
venter. Tail si milar to adult males but with dorsal and 
la terodo rsal colours sometimes ind istinct, and dark 
lateral chevrons less pronounced. Fore and hindlimbs 
similar in colouration and demarcation to body. 
Ot herwise as for adu lt males. 

c) Subadults . Typica l adult fema le colo ur pattern 
(single male SVL 39 mm) . 

d) Juveniles (series of fo ur from Mt Dore and Mt 
Gouemba). Dorsal surface light grey with brown tinge 
to posterio r half of body . Lateral surface uniform dark 
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brown delineated from dorsal surface by fine black line 
extending from nari s to just past level of hind lim bs, 
fading on tai l; side of head lighter than rest of lateral 
surface . Venter pal e with some dark flecking on throa t 
a nd chest scales. 

Ju venile C. jeslivum are readily distinguished from 
juveniles of other Caledoniscincus species by their larger 
size, more robust ap pearance, sharply contrast ing 
uniform dark lateral and lighter dorsal colouration, and 
prominent dark midrostral streak. 

e) Co lour in Life. Adu lt male and female individuals 
from Mt Dore with a yellow flu sh to venter from level 
of forelimb to end of tail, anterior to fore lim bs pin kis h 
with fine dark fl ec king. 

Distribution and habita ts. Caledol1iscincusjeslivus is 
recorded from the mid and southern east coast and 
highlands, and sporadically o n the west coast (Fig. 59) 
of the New Caledonian mainland. It has not been 
recorded from the far north of the main island (as was 
noted by Roux) . 

Caledoniscincus jeslivus inhabits densely fo rested 
lowland gullys, cleared edges of lowland rainforest, and 
highland rainforest edge habitat (Mt Aoupine 500 m, 
Fig. I f). Individuals were generally observed at the edge 
of the forest (syntopically with C. auslrocaledonicus and 
C. alropunctalus in the lowlands and with C. 
austrocaledonicus in the highlands) or in small su nlit 
patches on the forest floor. 

Reproduction . Caledoniscincusjeslivus is ovipa rous 
with a clutch size of 4- 6. Shelled oviducal eggs were 
fou nd in speci mens in Roux 's collection made in August 
19 11 , and en larged ovarian eggs in our collection made 
in December 1978 . 

Fig. 63. NHMB 7362, leClOtype of Lygosoma auslro~caledonicum intermedium Roux. 
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Fig. 64. CaletiolliscinclIs oresles n . sp. male (a) and fema le (b) from near the summit of M t Panie (1400 111), New Caledonia. 

Caledoniscinws oresles n. sp. 
Figs 60, 64-67 

Type Malerial. HOlOTY],E: AM R77882, ad ult l11 a le, SV L 
60 111111 . MI Panic (c.a. 900- 930 m ), New Ca ledo nia, 20°33' S 
164' 45 ' S, co llected by R. Sadli er & P . Ranki n , 17 Dec 1978 
(Figs 65, 66). PARATY],ES: A ll specimens collected fro m Mt 
Panic: AM R77878 (760 m); AM R7788 1, 77883 (900- 930 m); 
AM R77879, 77884-87 ( 1400 m); NHMB 7343-44 (500 m). 

Diag nosis , Caledon iscincus oreSles ca n be 
di stingui shed fro m a ll ot her species in th e genus by the 
fo llowing co mbi natio n o f features in co lo ur and size; 
ta il with distin ct ive dark chevrons; do rsum with pal e 
ve rtebral stripe; snou l with dark mi drost ral strea k. 

In size, C. oreSles (maximum SVL 65 mm) is 
ap proac hed o nly by C. f eslivus (maximum SVL 66.5 
mm); the species C. allslrocaledonicus (maximum SVL 
55 mm ) and C. alroplInclallls (max imum SVL 53 mm ) 
bein g much sma ll er . 

Elymology. Oresles is th e Latin wo rd fo r mo unt ain 
climber a nd a lludes to Ihe high altitudes inhabit ed by 
t he species. 

Description. T hi s description is based on eight ad ult , 
two subadult a nd two juvenile specimens from Mt 
Aoupini e. 

MEASUREMENTS : males begin to develop feat ures of 
colo ura lio n d is tinct from adult females aro und a size 
of 55 mm SVL. Only individua ls of 55 mm SVL and 
over are included in the fo ll ow ing body meas urement. 

Max imum SVL 65 mm ; di sta nce from axilla to groin 
58.6-64 .9070 of SVL ( x = 60.2 , n = 8); hind lim b length , 
30.9-37.6% o f SVL (x = 34.7, n = 8); tai l length ca. 
130.8- 135% o f SVL ( x = 132.3 , n = 3). 

SCALATtON: frontonasal broader th an long (W / L 
137.8- 169.4%, X = 153.6 , n =8); prefro nt als moderate 
in size , widel y sepa rated; front a l nea r as broad as long 
(W / L 78.6-91.7 %, X = 85 .4 , n = 8) ; fron loparieta ls 
fused ; interpari eta l d istinct; pa rieta ls each bo rdered by 
a sin gle nucha l a nd upper seconda ry tempo ral scale; 
prima ry tempora l single; upper and lowe r seconda ry 
tempo rals single; tertia ry tem po ra ls 2. 

Nasa ls modera tely to widel y se para led, postnasa l 
crease var iab ly present ; 2 lo reals in a ho ri zo nt al 
sequence, a nt eri o r no ti cea bl y deeper th a n long, 
posterior longer than deep and shall ower th an ant erio r; 
a nl e ri or s u boc ul ars us ua ll y 2 (85% , n = 10), 
a nte ri o rmos t large and fo llowed by a smaller scale, 

occasionall y fo llowed by 2 smaller scales or present as 
a single large scale; supracil iaries 7; upper la bials 7, with 
fifth subocular and con tacting lower eyelid; postl abi als 
2; lower la bia Is 6, first 2 co nt acting postmental ; 
chinshi elds 3. 

Lower eyelid with obv ious, cent ra lly located semi
tra nsparent disc, length 44-5 1.2% o f tota l eye length 
( x = 46.5, n =7). 

Ea r o pening with usua ll y 3 (83. 3% , n = 9) , 
occasio nall y 2 o r 4 , enl a rged a uricul a r lo bules 
ant erio rl y, a nd numero us blunt conica l sca les around 
upper, lower a nd posterio r edges. 

Body scales of dorsal and lateral sur faces tricarinale, 
each keel usuall y interr upting posterio rmost edge in 

FiJ;:. 65. Lateral and dorsal views of the head of AM R77882, holotype 
of Caletiol1iscil1clIs ores fes n. sp. 



ma les , weaker in females , number of keels increasing 
towards nape; midbody scale rows 32-34 ( x = 32 .9, 
sd = 0.9, n = 12); paravert ebra l sca les 56- 63 ( x = 58.7, 
sd = 1.9, n = 12). 

Lamellae beneath fourth toe 24- 28 ( x = 25.2 , 
sd = 1. 3, n = 12). 

O STEOLOG Y: premax illary teeth II (50''70 , n = 6), 12 
(16.7 "70) or 13; maxillary teeth 25 - 31 ( x = 27 .6, sd = I. 9, 
n = 5) ; dent a ry teeth 33- 38 ( x = 35. 1, sd = 1. 7 n = 5); 
presacral vertebrae 29 (50 % , n = 6) or 30; phalangeal 
formu la fo r manus and pes 2.3.4 .5.3 and 2.3.4 .5.4, 
respecti vely. 
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COLOU R A ND PATTERN: adu lt s of both sexes similar 
in colour on dorsa l surface; mark ed sex ual dimorphism 
occ urs in intensity o f co lour disti ngui shing dorsal a nd 
lateral surfaces. 

a) Adult males . Dorsal surface dark brown with 
scattered light fl ecks; vertebral stripe light brown to 
grey , prominent over most its length from nape to just 
pas t hindlimbs, sometimes broken into series o f more 
or less elongate blot ches; head and nape li ghter with 
coppery flu sh, continuous laterall y onto fa ce a nd side 
of neck anterior to fo relimb; midrostral strea k o f snout 
dark and prominent with broad lower edge. Dorso lateral 

Fig. 66. AM R77882. hololype of Caledoniscincus oresles n. sp. 

Fig. 67. High a ltitude rainforest (1400 m) on M I Panie showing (a) (he quart z outcrop allhe type locality of Coledoniscincus 
oresres, and (h) (he surro unding, mi st~en shrouded ridges al th is eleva tion. 
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stripe fin e, black , extending posteriorl y from rostral to 
just past hindlimbs, prominent anterio rly and sha rply 
co ntrasting with lighter brown dorsal and lateral 
surface. Lateral surface mid to light brown becoming 
pale brown ventrolaterally; contrast between dorsal and 
latera l surfaces less marked than in females. Tail mid 
to dark brown dorsomedially, usua lly present as a series 
of large broadly co nt act ing chevrons; laterodorsa l and 
upper lateral surface predominately light grey; 
remainder of tail mid to dark brown with fine dar k 
chevrons intruding onto lighter grey upper surface . Fore 
and hindlimbs with colo ur and demarcation of pattern 
similar to dorsal and lateral surfaces o f body. 

b) Adult females. Dorsa l surface similar to adu lt 
males. Lateral surface uniform smokey black with a 
faint coppery flu sh anterior to forelimbs, sharpl y 
contrasting with dorsal surface. Fine black dorsolateral 
line (as described for males) obsc ured over most its 
length by dark lateral co lour. 

c) Subadult. Simil ar to adult fema les, but pa le 
vertebral stripe indist inct (AM R7788 I ). 

d) Juveniles. Simi lar to adult females but more lightl y 
coloured dorsally (mid to light brown) with no obvious 
pale vertebral stripe (AM R77886-7). 

Change from juvenile to adult colouration apparently 
accompli shed by overall darkening of dorsum except 
along vertebral line. 

e) Colour in Life . Adults with yellow ventral flu sh 
from level of forelimbs posteriorl y to end of tail; 
anterior of forelimbs russet and continuing over face. 
Subadult with dull pinkish flush to throat, remainder 
of venter yellow. 

Iris dark , but still noticeably lighter than pupil. 
Distribution and habitat . All AM specimens of 

Caledoniscincus orestes were collected a long the track 
to the summit of Mt Panie (Fig. 59) in the north-eas t 
of mainland New Caledonia. Most were from the 
vicinity of a small quartz outcrop at 1400 m (Fig. 67), 
on an exposed ridge with a vegetation cover of very low 
heath. Other individuals were observed basking 
a longside the track at lower altitudes and samples were 
collected at 900-930 and 760 m. The habitat at lower 
altitudes was a low, dense, single story of pa lms, 
broadleafs, pandanus and ferns. 

The two paratypes (NHMB 7243-4) collected by Roux 
& Sarasin in 1913 were recorded as coming from 500 
m on Mt Panie. 

Reproduction. Two gravid females of 61 and 65 mm 
SVL collected 17 December 1978 contained 5 (2/ 3) and 
8 (4/ 4) shelled oviducal eggs respectively. 

Sigaloseps n. gen. 

Type species. Lygosoma deptanchei Bavay, 1869: 

Diagnosis. Sigaloseps is a member ofthe Eugongy lus 
group of Greer (1974), it can be distinguished from all 
other genera in that group by the following combination 
of characters: frontoparietals fused; supranasals and or 
postnasal sutures absent; ear lobules very small , blunt 

and ro unded, recessed below edge o f surrounding bod y 
scales; a tlantal arches fused to intercentrum; body scales 
smoot h. 

Recognized species. Sigaloseps deplanchei (Bavay, 
1869) . 

Etymology. The na me Sigaloseps combines the Greek 
for glossy o r shin y (sigaloeis) with that fo r li za rd (seps). 
The sole species in the genus is smooth -sca led and 
apparently restricted to the serpentine area of southern 
New Caledonia. The generic name Sigaloseps a lludes 
to both the smooth body sca les of this sk ink a nd shin y 
glossy nature of the mica rich rock type tha t is termed 
'serpentine' . 

Sigaloseps deplanchei (Bavay) 
Figs 68- 71 

Lygosoma depianchei Bavay, 1869: 23 . 
Hinulia telragonurus Gunlher, 1872: 420 . 

Type material . LECTOTYPE, Lygosoma depianchei Bavay, 
BM 86.9. 16.1, here designaled, sex indelerminale, SVL 42 mm 
(Fig. 69), I of 2 original synlypes BM 86.9. 16. I -2 from New 
Caledonia. H OLOTYPE: H inulia letragoflurus Gi.inrher, BM 
71.4.16.42, male, SVL 44 mm (Fig . 70), recorded from "Feejee 
Islands" in Iype description (Gunther 1892), later am mended 
to "New Caledon ia" in BM catalogue. 

Additional material examined. NHMB 7195-97, Ngoi Tal, 
21 °49 ' S 166°36 ' E; NHMB 7198-7201 , 7205-06, AM R6672, 
Yale, 22 °09 ' S 166°54 ' E; QM J43994-95, MI Koghis, 22° 10 ' S 
162°32 ' E; AM R78246-7, 2 km weSI of Plum lurnoff on MI 
Dore road, 22°17'S 166°37' E. 

Diagnosis. Species di agnosis same as for genus. 

Fig. 68. Lateral and dorsal views of the head o f NHMB 7195, a 
specimen of Siga/oseps deplanchei (Bavay) . 



Description. This description is based on 14 adult 
(including lectotype of L. dep/anchei Bavay and 
holotype of H. lerlragonurus Gtinther) and two 
subadul t specimens. 

MEASUREMENTS: Only adults 36 mm SVL and over 
are included in the body measurements. Maximu m SVL 
of 44 mm; distance fro m axilla to groi n 50.6-59 .2OJo of 
SVL ( x = 55.2, n = 16); hindlimb length 29.5-36% of 
SVL ( x = 32.3, n = 16); tail length 120% ofSVL (n = 2) . 

SCALATION : fro ntonasal broader than long (W / L 
11 2- 136%, x = 125 .6, n = 10); prefrontals large, 
moderately 10 widely separated; fro ntoparietals fused ; 
interparietal distinct; parietals each bordered by a single 
nuchal and upper secondary temporal scale; primary 
temporal single; upper and lower secondary tempora ls 
single; tertiary tempora ls 2. 

Nasals widely separated; 2 loreals in a horizontal 
sequence; supraciliaries usually 7 (87 .5%, n = 16), rarely 
6; upper labials usually 7 (96.9%, n = 16), rarely 6, with 
fifth or fourth subocular respectively, separated from 
lower eyeli d by a complete subocular scale row; 
postiabials 2; lower labials 6, first 2 contacting 
postmental; chinshields 3 each side, first pair in broad 
contact. 

Lower eyelid variabl y scaly or with centrally located, 
undi vided semi-translucent window. Most specimens 
from Ngoy Talon the east coast of New Ca ledonia with 
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lower eyelid fragmented by sutures dividing it into a 
number of opaq ue scales, largest located centrally, and 
becoming progressively smaller peripherally. Single 
specimen fro m Ngoy Tal and aU but one from Yate (also 
on the east coast) with a more obvious opaq ue window 
in lower eyelid divided by one or more longitudinal 
sutures and surrounded by smaller gran ular shaped 
scales (condition for types BM 86.9.16.1 a nd BM 
71.4. 16.42). Single specimen fro m Yate lack ing 
longitudinal sutures, and appearing more as a 
moderately large centrally located opaque disc. 
Specimens from Mt Dore and Mt Koghis on the west 
coast usually (80%, n = 5) with an obvious centrally 
located semi-transparent disc 30% of eye length, less. 
frequently divided anteriorly or posteriorly by one o r 
more longitundi na l sutures. 

Ear opening with 2 (64 .5%, n = 16), 3 (22.6%), rarely 
4 small , acute anterior lobules, and a number of small 
rounded lobules on poslerior and lower edges. 

Body scales smooth; midbody scale rows 24- 28 
( x = 26.5, sd = 1.1 , n = 16); paravertebral scales 47-58 
( x = 51, sd, 2.6, n = 16). 

Lamellae beneath fourth toe 22- 27 ( x = 24.7 , 
sd = 1.4, n = 15) . 

OSTEOLOGY: premaxillary teet h 10(50%, n = 2)-11; 
maxillary teeth 24-25 (n = 2); dentary teeth 25-28 
(n = 2) ; presacral vertebrae 29 (n = 9); postsacral 

Fig. 69. BM 86.9. 16. 1, leclOlYpC of Lygosomo deplonchei Bavay. 

Fig. 70 . BM '7 1.4 . 16.42 . ho[o typc of Hinu lia lelragollurus Gli nther. 
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vertebrae 37 (n = I); phalangeal formula for manus and 
pes 2.3.4.5.3. and 2.3.4.5.4, respectively. 

COLOUR AND PATTERN: dorsal surface mid to dark 
brown, occasionally (east coast specimens) with 
scattered darker flecks longitudinally aligned to give 2 
parallel vertebral lines . Lateral surface light to mid 
brown (paler than dorsal surface) between fore and hind 
limbs , with (east coast specimens) or without (west 
coast) numerous dark flecks uppermost; anterior to 

forelimb tan with dark flecking over side of head (east 
coast) or with dark fleck s uppermost (appearing darker 
than dorsal surface and varying in intensity), induding 
a dark st reak faciall y from nare to anterior corner of 
eye; upper and lower labia Is each with a dark med ian 
streak (west coast specimens) . Limbs as for dorsum but 
with numerous fine dark flecks. Venter dull white, in 
life (2 specimens from Mt Dore on west coast) orange 
from level of forelimbs to level of tail, yellowish below 
tail, anterior to forelimbs reddish orange to pinki sh 
flu sh. Iris pale brown. 

Distribution and habitats. Roux noted this species has 

only been recorded from the serpentine area in the south 
of mainland New Caledonia and never from the 
northern part of the island. This observation is here 
supported (Fig. 71). Roux' s material was co llected on 
the east coast at Valle Ngoi (200 m) and in the vicinity 
of Yate. Recent materia l has been collected in lowland 
rainforest on the west coast at Mt Dore and Mt Koghis. 

The two individuals of S. deplanchei observed at Mt 
Dore were active at mid morning on the surface of thick 
lea f litter overlying a labyrinth of broken rock, but 
appeared reluctant to enter direct sunlight. 

Remarks. Bavay's (1869) desc ription of Lygasama 
deplanchei lists measurements of a singe specimen, but 
two syntypes (BM 86.9. 16 . 1-2) exist and Bavay refers 
also to hav ing encountered this species in at least three 
different habitats. 

For thi s species, Bavay desc ribed a lower eyelid with 
a tran sparent di sc. In the BM syntypes the lower eyelid 
is scaled. However, Bavay also described a transparent 
disc in the lower eyelid for Ana/is mariei Bavay and 
Lygasama gracilis Bavay, but these are here regarded 

Fig. 71. Di$tri bu [i on of Siga/oseps deplal/cl1ei in New Caledonia . 



as scaled , i.e. traversed by fine 10 ngiLUnd ina l sutures. 
The di screpancy between Bavay's type maLeria l and 
descriptio n of the lower eyelid of this taxon may be more 
a ma tt er o f int erpretatio n , a ltho ugh S. dep/anchei from 
the west coast usua ll y have a n undi vid ed semi
transparent disc in the lower eyelid. 

Bo ulenger ( 1887) and Ro ux (1 9 13) both redescribed 
Lygosoma dep/anchei Bavay, a nd co rrectly placed 
Hinlllia lelragonllrlls G iinther in it s sy no no m y. 

Genus CryplOb/epharus Wi egma nn 

Cryptoblepharus Wi egman n, t 834: 12 (type species 
Cryploblepharus poeciliopleurus Wiegmann). 

Diagnosis. S m a ll s kink s, m ax im u m S V L 
approximately 50 m m ; head a nd body d epressed in 
for m ; fro ntoparieta ls fu sed; supra nasa ls generally 
absent ; lower eyelid ablepha rine; a tlanta l a rches fu sed 
to intercentrum . 

Recognized species. Greer (1 974) listed a single species 
with 36 subspecies. Most of these taxa a re now 
recognized as di stinct species. Sto rr ( 1976) has sin ce 
described the A ustra li an species C. camabyi and C. 
megaslicllIS, and Covacevich & I ngram ( 1978) C. fll hni. 

CryplOb/epharus novoca/edonicus Mertens 

Figs 72-74 

Ablepharlls peranii Bavay, t869 : 31. 
Cryploblepharus boulonii novo-caledoniclIs Men cns, 1928: 

8S. 
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T)'pe malerial. H OLOTYPE: SMF 15520. NOI examined but 
lopotypic ma terial from th e vici nit y or Hienghene is incl uded 
in the specimens exam ined here. 

Material examined . AM R7800S·26. MOllac tsland off 
POllln , 20 ' 13'S 164' OO'E; NHM B 72 t3· t6, Pa m, 20' t5'S 
t64° tS' E; AM R779 15, 21 km nort h of Puebo on coaSl road. 
20' t7 'S t64°26 ' E; AM R779 t6·20, beach front 9 km nort h 
of Heinghene, 20038 ' S t60053 ' E; AM R77S97·902. beach 
below genctarmarie at Heinghene, 200 42 'S 164°55 ' E; NHM B 
72 17· 18, 7220·22, Hienghene, 20' 4t 'S 164' 56'E; AM 
R78220·2S, beach front 3 km sout h of La Fausse Yate bridge, 
22 ' IO'S 166 ' 57' E; AM R7750S· tS, 78094· 106, An se de 
KlIendll , Isle Nou, 22 ' 15 ' S 166°23 ' E; AM R78289·303, 2 km 
west of Plum turno ffo n Mt Dore road, 22 ° 17' S 166°37 ' E; 
AM RII 0208, Porc·Epic Island, 22 ° t9'S t66°36 ' E; AM 
RII 02 t 1· 19, Pet it Mato Island off Noumea, 22' 32 ' S 
166' 46 ' E; AM RI t0220·2 1, Grand Mato Island off NOllmea. 
22°33 'S t66°48 ' E. 

Description. Th is descripti o n is based o n 65 adult 
specimens . 

MEASURE MENTS: max im um S VL 43 mm ; di stance 
fro m ax ill a to groin 48.5-58.5070 o f SVL ( x ; 53.8, 
n ; 65); hindlimb length 40-54.7070 of SVL (x ; 45 .7, 
n ; 64); tai l length ca. 142. 1- 15 1. 5070 o f S V L 
( x; 146.8070, n ;2) . 

SCALAT tON: fr o nt o nasal b roader than lo ng (W / L 
111.1 - 150070 , x ; 130.8, n ; 63); fro ntal a lmost as 
b road to s light y broader than lo ng (W / L 77.7- 121070, 
x ; 97, n ; 63); prefro nt a ls la rge, usua ll y in modera te 
to broad cont act (89.2070, n ; 65) (fused med ia ll y in onc 
ind ivid ua l) , ra rely in narrow to po int contact o nly; 
fro ntoparieta l and interpa rieta l fu sed to fo rm a single 

.~ ig . 72. Cryptoblepharus novocaledonicus from Isle Mouac. 
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scale; parierals each bordered by a single enlarged nuchal 
and upper temporal scale. 

Nasals moderately LO widely separared, with moderate 
to prominent postnasal crease (95.4070, n = 65), rarely 
a di stinct supranasal; 2 loreals in a horizontal sequence, 
anterio r near as deep as broad, posterior broader than 
deep and shallower than anterior loreal; anterior 
subocular si ngle; upper labials 7 (92.1070, n = 65), wirh 
fifth subocu lar and contacting lower eyelid, rarely 6 
(2.4%) or 8 with fourth and sixth respectively subocular; 
last upper labial occasionally divided (10.4%) by an 
oblique transverse suture; primary temporal single; 
upper and lower secondary temporals single; tertiary 
temporals fused to form a single, elongate scale; 
postlabials 2; lower labials usually 6 (90.5%, n =65), 
rarely 5 (1.6%) , 7 (7. 1 %) or 8, first 2 contact ing 
postmental; chinshields 3, first pair in moderate to 
broad contact. 

Lower eyelid largely a clear disc nearly completely 
covering eye, surrounded on lower, anterior and 
posterior edges by small granu lar scales , bordered 

,,' 

KIl O MII~U 

164'E 16S'E 

uppermost by seve ral di stinct, en larged upper 
palpebrals. 

Ear opening with numerous small, blunt, lobu les 
around edges, largely obscured by overlapping scales 
anteriorly. 

Body scales smooth ; midbody scale rows 22- 26 
( x = 23.8, sd= I, n =65); paravertebral scales 52- 62 
( x = 55.7, sd = 2.I, n = 65). 

Lamellae beneath fourth toe 18- 25 ( x = 21.1 , 
sd = 1.6, n = 65). 

O STEOLOGY, presacral vertebrae 27; postsacral 
vertebrae ca. 44 (n = I); phalangeal formu la for manus 
and pes 2.3.4.5.3 and 2.3.4.5.4, respectively. 

COLOUR AND PATTERN , dorsa l surface light to mid 
brown, always with a concentration of dark brown LO 

black flecks along laterodorsa l area (most prominent 
anteriorly), darker coloured individuals sometimes a lso 
with darker flecks extending over remainder of posterior 
part of dorsum; head light to mid brown similar LO 

dorsal base colour, but with a copperish tinge and 
darker flecks and edging to sutures . Pale dorsolateral 

9 • 166'E 

Fig. 73. Distributio n of CrYPfOblephorus novocaledonicus (closed circle) in New Caledonia, 
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Fig. 74. Coasta l rock oUlcroppi ngs inhabited by Cryplublepharus lIovoc:aledoJl;cus on the (a) north coast in vicinity of 
Poum , and (b) soulh ~eaS I coast limestone oUlcropping nea r Yale. 

stripe cream wit h an o live tinge, well defined a nteriorly 
to midbody, tending to become obscure posteriorly. 
Lateral surface dark brown to black (same as 
laterodorsa l markings), uppermost with obvious pale 
spotting for entire lengt h, tending to become less well 
defined and generall y lighter approaching hindlimbs; 
mid to lower lateral surfaces light to mid brown (usually 
same as do rsa l surface) with light fl eck ing overall a nd 
dark fl ecks more obvious on lower lateral su rface, th us 
appearing as a poorly defined pale midlateral stripe 
extending from level of ear to hindlimb in boldly marked 
individua ls. Limbs similar to dorsal surface above, 
unmarked below; soles of feet cream with brown calli 
anterior ly; lamellae cream with black blotching and 
brown calli for most of digit length, tending to lack calli 
distally. Venter pa le, without ma rkings. 

Distribution and habitat s. Cryploblepharlls 
novocaledoniclIs is recorded from a number of locali ties 
on the east, north-west and south-west coasts of the New 
Ca ledo ni an mainland, a nd islands off the north and 
south-west coasts (Fig . 73). Roux (191 3) a lso records 
the species from Mare Isla nd in t he Loyalty Islands 
gro up. The apparent absence of C. novocaledoniclIs 
from most of the west coast is most likely lack of 
collect ing in this region. This species wo uld be expected 
to occur in suitable coastal hab it at on this part of the 
mainland as well as ot her offsho re islands. 

On the coast, C. novocaledoniclIs inhabit s rocky 
beach front habitat (Fig. 74) where it is usually observed 
active amongst boulders or on rock ledges a round 
headlands. 

Reproduction . Oyploblepharlls no vocaledoniclIs is 
oviparous; two eggs are prod uced, one in each oviduct. 

Genus NannoscinclIs Giinther 

AnOfis Bavay, 1869: 29 (type species Ana/is mariei. Bavay, 
t 869) . 

Nannoscincus Giinther , 1872: 421 (type species Nannoscincus 
juscus, Glinther, 1872 = NannoscincLls mariei). 

Diagnosis. NannoscinclIs is a member of the 
£lIgongyllls group of Greer ( 1979). It ca n be 

distingui shed from all other genera in that subgro up by 
the following combination of characters : small size 
(maximum SVL less than 50 mm) and body form 
elongate with limbs failing to meet whe.n adpressed; 
supranasals a bsent; prefrontals absent , o r d iminuti ve 
and widely separated; upper lab ials 6, fourth subocular 
a nd contacting gra nules o f lower eyelid ; single pair of 
enJarged nuchals; ear opening greatly reduced or absent; 
phalangeal formula of fo relim bs 2.3.4.4.3 fo r N. 
maccoyi, N. greeri, N. rankini and N. mariei, or further 
reduced to 2.3.3.3.2 in N. gracilis and 0.3.3.3.2 in N. 
sleveni. 

Recognized species. NannoscinclIs mariei (Bavay, 
(869); N. gracilis (Bavay , 1869); N. maccoyi (Lucas & 
Frost, 1894); N. sleveni (Loveridge, 1941 ); N. rankini 
n. sp. and N. greeri n. sp. 

Remarks. Czechu ra (198 1) , in review ing the status of 
Lygosoma graciloides Liinnberg & Andersson, 191 3, 
confirmed Cogger 's (1979) suggestion that the generic 
name Analis Bavay, 1869, was preoccupied by Anolis 
Rafinesque, 18 15 , and th at the next available ge neric 
name for the type species mariei is Nannoscinclls 
Giinther, 1872. 

Key to Species 01" New Caledonian NannoscinclIs 

I. Ear openi ng small but di scernable; first 
supraci li ary contacts frontal; colour 
dichromatic with light dorsa l and dark 
latera l surfaces well defined ............ .... 2 

--Ear opening absent, external ear 
completely scaled over; first supraciliary 
usually separated from frontal; colour 
dark with little definiti on between lateral 
and dorsal sur faces. .. . .......... N. mariei 

2. Lower eyel id scaly; frontoparietals 
distinct. . .................... 3 

--Lower eyelid with a distinct semi
translucent central area; fro ntoparietals 
fused. ........... .. ............ . 4 
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3 . Forelimb pentadactyl. ... . . .... .... N. gracilis 

--Forelimb tetradactyl. . . . .. . ... . ... . N. sleveni 

4 . Phala ngeal fo rmula fo r pes 2.3.4.5.4 . 
. . . ....... .. ... . .. . .. . ... . .. . . . ... N. greeri 

--Phalangeal formula fo r pes 2.3.4.4.3 . 
. . . .. . . ......... . ............ .. .. N. rankini 

Nannoscincus mariei (Bavay) 
Figs 75- 80 

Ano/is mariei Bavay, 1869: 29. 
Nannoscillcus f uscus Gtinther , 1872: 42 1. 

Type material. LECfOTYPE: Anolis moriei Bavay, BM 
1946.8. 17.79, here designated, SVL 33.5 mm (Fig. 75). Onc 
or two original synt ypes BM 1946.8.1 7.79-80 bot h rrom New 
Ca ledon ia. H OLOTYP E: NOflnoscinclls f uscus Gunt her, BM 
1946.8. 16. 16, SVL 35 .5 mm, (Fig. 77), recorded as rrom 
"Fccjee Islands" in type descriplion, later ammended 10 "New 
Ca ledonia" in BM catalogue. 

Addilional malerial examined . NHM B 7228, 7230-31, Ngoi 
Tal (700 m), 21 °49 ' S 166°36 ' E; QM J43998, Mt Dzumac (700 
m), 22°03 ' S 166°28 ' E; NHMB 7223 , BM 1926.9. 17.55, MCZ 
11 2223, Mt Mou , 22 °04 ' S 166 °21' E; ZFM K 2545 5, north 
east o r Noume. ; NHMB 7224-27, Yate, 22°09 ' S 166°54 ' E; 
AM R78142, 4 km up the Mt Gouemba road (300- 350 m), 
near Yate, 22°09 ' S 166°54 ' E; CAS 158358-62, QM J44004-05 
(400 m), Mt Koghis, 22 ° 19 ' S 166°32 ' E; MCZ46 173, Yahoue 
Valley nea r NOllmea, 22 ° 12 ' S 166 °30 ' E; MCZ 92393 , 
NOllmea , 22° 16 ' S 166°27' E; MCZ 19605 , Ngoi Valley; QM 
J43999, Foret Thy Reserve (1 50 m). 

Diagnosis. Nannoscincus mariei ca n be distinguished 
fr om a ll oth er members of the genus by th c fo ll owin g 

Fi ~ . 75. BM 1946.8. 17.79, leuotype or A I/ ul is mariei Bavay. 

combination of characters: frontoparieta ls distinct; 
lo real single; car opening absent ; lower eyelid scaly; 
fo relim bs pentadactyle; phalangeal for mul a fo r manus 
2.3 .4.4. 3; pha la ngeal for mula for pes 2.3.4.4.3; little 
distinction between dar k dorsal and latera l colour. 

This species is further di stinguished from a ll other 
Nannoscincus by having a distincti ve sheath-li ke scale 
o n dista l tips of digits (Fig. 78). 

Description . This description is based on 14 adult 
specimens (including lectotype of A . mariei Bavay and 
ho lotype o f N. f uscus G unther). 

MEASUREMENTS: max imum SVL 37.5 mm ; distance 
from axill a to gro in 60- 67. 1 "10 o f SVL ( x = 63, n = 12); 
hindl imb lengt h 17.9-23.2% ofSVL ( x = 21. 5, n = 12); 
ta il length 88 .5- 10 1.5 % of SV L ( x = 94.3, n = 7). 

SCALATION: fro nt onasal broader tha n lo ng (W / L 
130.4- 183.8%, X = 149.4, n = 12) ; pre fr onta ls very 
small , moderately to widely separated (NHM B 7226 
a bsent bot h sides); fro nta l narrOw an d lo ng; 
fro ntoparietals disti nct; interparietal d ist inct; parieta ls 
eac h bo rdered by a single nucha l and upper second ary 
temporal sca le; prim ary temporal single; uppcr a nd 
lower secondary tempora ls single; tertiary tempo rals 2. 

Nasals moderately separated, usually contact ing first 
upper la bial onl y (76 .2%, n = 12), occasionall y in 
narrow to point contact with second upper labial; loreal 
single, deep as nasa l; anterior subocular single; 
supracil iaries usua ll y 7 (83.3%, n = 12), 8 (12 .5% ) or 
6, first usually fa ili ng to contact fro ntal (77.8%); upper 
labials usually 6 (9 1.7% , n = 12) with fourth subocula r, 
ra rely 7 with fi fth subocula r; postlabials 2; lower labials 

o 

"·ig. 76. Lateral and dorsal views or I he head of N H M B 7224. a 
speci men or N afll/OscillCIIS mariei (Bavay). 
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. 'ig. 77. BM 1946.8. 16. 16. holotype or N0l1110Scil1C11s j llscus Glinther . 

5, first 2 in co ntact with postmen tal; chin shields 3. 
Lower eyelid scaled, appearing as a large smoot h 

opaque shield with fin e longitudinal sutures running 
from upper pa lpebral rim to near base, a nd with band 
of fin e granula ted scales a bout anterio r, posterior and 
ventral ma rgin . 

Extern al ear opening a bsent. 
Dorsal body scales usually with 4 fin e Strl a ll OnS, 

la tera ls mo re o r less smooth; midbody scale rows 18- 22 
( 5< = 20 , sd = 1.5, n = 14); paravert ebra l scales 49- 56 
( 5< = 52.2, sd = 1.7, n = 12). 

Lamell ae beneath fourth toe 10- 13 ( 5< = 11.1, 
sd = 0.9, n = 12), o ft en fragmented basa ll y; di stal tip o f 
each digit with a distinc ti ve , enla rged sheath-like scale 
(Fig. 78) within which the claw appa rently retracts, i.e., 
claws barel y visible in some indi viduals (ap pa rentl y 
almost full y withdrawn) to sho rt and blunt but 
moderat ely obvio us in ot hers. 

O ST EOLOGY: premaxillia ry teeth 11 (n = 2); maxillary 
teeth 18-1 9 ( 5< = 18.5, sd = 0.5, n = 2); dent a ry teeth 
21- 24 ( 5< = 23, sd = 1.2, n = 2); presac ra l vert ebrae 

Q' 5mm 

.·i~ . 78. Dislal tip or the rourth digit o f hi ndlimb of NOl/l/oscincu.\· 
lIIoriei (AM R78 142) showing enlarged' shea th tng scale and claw. 

29- 31 ( 5< = 30.4, sd = 0.7 , n = 7); postsacra[ vertebrae 
3 [ (n = I); phalangea[ fo rmul a fo r manus a nd pes 
2.3.4.4.3 and 2.3.4.4 .3 , respecti vely. 

COLOU R AN D PATTERN : in a lco ho [ dark brown all 
over , s[ightl y lighter on lateral a nd ventra l sur faces. 
Bo th Roux (19[3) a nd Bavay (1 869) make reference to 

a seri es o f dorsal lines consisting of num erous dark 
flecks [o ngitudinall y a li gned , this cond it io n sometimes 
extending latera lly. 

Comments on lower eyelid morphology in 
Nannoscincus. Bavay 's syntypes o f A no/is mariei and 
Lygosoma gracilis agree with hi s description (1 869) a nd 
the redescrip tions o f Bo u[enger (1887) and Roux (1 913) 
in a ll but the condition o f the lower eyelid , which Bavay 
and Boulenger describe as transparent over part o f its 
surface, and to which Roux ma kes no reference. 
Giinther (1872) desc rib es th e lowe r eye lid o f 
NannoscinclIs j usclls as being sca led, bu t makes no 
mention o f thi s fea ture in the description o f M oma 
microplIs. 

The lower eyelid of N. lIIariei, N. gracilis and N. 
sleveni is di stinguished as scal y by: lackin g a row o f 

Fig. 79. Details of Ihe scaled lower eyel id typical \'bf N. I1wriei, N. 
slel1elli and N. gracilis (AM R777 17. N. w ocilis pictured; upper labials 
numbered. 2 is anleriormost figured). Note lack or sutures uppermosl 
fai ling 10 define palpebra l rim. 
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distinct palpebral scales above, having instead a dark 
pa lpebral rim in o bvio us contrast to fl a tter o paque 
secto r of eyelid immediately below; having the pa lpebral 
rim and secto r o f lower eyelid belo w pa lpebral rim 
di vided by fin e sutures , giving a series o f adj acent 
recta ngular scales higher than wide a nd bo rdered at the 
lower edge by smaller raised granules (Fig . 79). Sutures 
may be positio ned a nte riorly or poste rio rly to centre of 
eyelid , appearing as a large centra l scale bordered by 
smaller scales. In extreme cases medi an sutures may be 
a bsent o r so far displaced as to resemble an opaque 
wi'ndowed lo wer eyelid. 

Distribution and habitats. Nannoscincus mariei is 
confined to the southern secti o n o f mainland New 
Caledoni a (Fig. 80). 

Bavay (1 869) describes this species as living in 
mo ntane fo rests in very shad y and humid places, under 
sto nes partl y buri ed in mud near streams. Ro ux (1913) 
describes it as occurring fr om the edge o f the sea to 
mo unta ins , living under rocks o n the fo rest fl oor. The 

single specimen fro m o ur collection (AM R 78 142) was 
fo und o n Mt Go uemba (c.a. 560 m) south o f Yate on 
the east coast, under a roc k in a ra in fo rest thicket of 
a small gull y (Fig . 18). 

Remarks. Both Bo ulenger (1887) and Ro ux (1913) 
redescribed Lygosoma mariae (Bavay), and correctly 
placed Nannoscincusfllscus Gunther in its syno nomy. 

NannoscinclIs gracilis (Bavay) 

Fi gs 79-84 

Lygosoma gracilis Bavay, 1869: 24. 
Moma micropus Gii nther, 1872: 420. 

Type material. LECTOTY PES: Lygosoma gracilis Bavay , BM 
1946.8. 17. 64, here designated , SVL 33 mm, 4 instead of 5 
digits on right hand, second digit reduced to a stump. One 
of two o riginal syntypes, BM 1946.8. 17.63-64 , both from New 
Caledoni a. Mocoa micropus Gtinther , lectotype BM 
1946.8.16.80 here designated , SVL 33 mm . One of two original 
syntypes, BM 1946.8. 16.80-81, recorded as fro m " Feejee 

lO2U:III.nSO 

~ ' lDMIUIS 

164'E 16S'E 166'E 

Fig. 80. Distri but io n of the genus Nannoscincus in New Caledonia: N. gracilis (closed circle); N. sleveni (open ci rcle); N. 
rankini (open slar); N. rankini and N. gracilis from same immediate area (open star in closed circle); N. greeri (open lriangle); 
N. greer; and N. gracilis fro m same immediate area (o pen triangle in closed circle) ; N. mariei (o pen square) . 



5adlier: 5cincid lizards of New Caledonia 59 

Fig. 8 1. NannoscillClls gracilis from Mt Aoupi nic forestry camp (500 Ill) . New Caledonia . 

Fig. 82. Lateral and dorsal views o f the head o f BM 1946.8. 17.64. 
Icclolype of Lygosoma gracile Bavay. 

Islands" in type descriplion . laler am mended to "New 
Caledonia" in BM cata logue. 

Additional material exam ined. CA5 157685·89 (east slope), 
158522-23 (northeast slope), Mt Koyaboa, Poindimie, 20"56' 5 
165 "20 ' E; AM R77733, 3 km nort h·east of Mt Aoupinie 
forestry camp by road , 21°07 ' 5 165°22 ' E; AM R77688, 2 km 
north-east of Mt Aoupinie forestry camp by road (500 m), 
21 °08 ' 5 165 °21 ' E; AM R77717· 19, AM R77783 , I km nort h
east of Mt Aoupinie forestry camp (500 m) , 21 °08'S 
165°21 ' E; AM R77656-57, AM R7777I, Mt Aoupinie forestry 
camp (500 m), 21°08 '5 165°21 'E; AM R77745-46, summit 
of Mt Aoupinie ( 1086 m), 21 ° 11 ' 5 165 ° 16°E; ZFMK 25439, 
Houai lou, 21° 17 ' 5 165 °37 ' E; BM 1926.9. 17.57 , Houa ilou 
VaHey; AM R 77541·42, 2 km north of Poya road junct ion 
on Bourail to Houailou road, 21"24 ' 5 165 °26 ' E; NHMB 
724 1, Boreare (200 m). 21"22 ' 5 165 °28 'E; QM J43996·97, 
Co l d' Amieu forest station (400 m), 21°37 ' 5 165°48 ' E; 
NHMB 7243-45, La Foa ( 100 m), 21°43 ' S 165°49 ' E; AM 
R77454, Fambourg Blanchot, Noumea, 20° 18 ' 5 166°27 ' E; 
QM J44001, Foret Th y Reserve (150 m). 

Diagnosis. Nannoscincus gracilis can be distinguished 
from a ll other members of the genu s by possessing the 
fo llowing combination of characters : fro nt o parietals 
distinct; anterior and posterior loreal present; ear 
opening minute; lower eyelid sca ly; fore limbs 
pentadactyl; phalangea l formula for manus 2.3.3.3.2; 
phalangeal fo rmu la for pes 2.3.4.4.3; dorsal colou r 
distinct ly lighter than lateral colour. 

Description. This description is based on 26 adu lt 
specimens (from those listed above, but not including 
CAS 157685-89, CAS 158522-23 and BM 1926.9. 17.57). 

MEA SU REMENTS: maximum SVL 49 mm; di stance 
from axill a to groin 62-70.4"70 of SV L ( 5< =67.2, 
n = 24); hind limb length 16.6- 23.3% of SVL ( 5< = 19.5, 
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n = 25); tail length ca. 73.5-89.5"70 of SVL ( x = 80, 
n = 4) . 

SCALATtON: frontonasal broad"r than long (W I L 
133 .3- 175.6"70, x = 150.7, n= 14); prefrontals very 
small , widely separated; fro ntal slightly longer than wide 
(W / L 65 .8-93.7"70, x =75.8, n = 13); fronLOparietal s 
distinct; interparietal distinct; parietals each bordered 
by a single nuchal and upper secondary temporal; 
primary temporal single; upper and lower secondary 
temporals single; tertiary temporals 2. 

Nasals moderately separated, broadly contacting first 
upper labial; anterior loreal usually present as a 
semilunar scale on posterodorsal margin of nasal failing 
to contact upper labials (91.7"70, n = 24), occasiona lly 
extending its lower edge LO contact upper labials; 
posterior lorea l wide dorsall y and narrow basally, 
usually cont acting upper labials basally (60.4"70, n = 24) 
and anterior loreal and nasal (when anterior loreal fail s 
to contact labials) anteriorly; lower preocular large and 
elongate, occupying area below and adjacent LO 
posterior loreal and extending anterior ly to contact 
either first upper labial on ly, or first upper labial and 
nasal (33.3"70, n = 24 when both posterior and anterior 
lorea ls are exc luded from contact with upper labials); 
anterior subocular usually single (92.7"70, n = 21), 
occasiona ll y followed by smaller scale; suprac iliaries 7 
(94.2"70, n = 26), with first narrow and contacting 
frontal, rarely 6; upper labials usually 6 (88 .5"70 , n = 26) 

with fourth subocular, occasionally 7 with fifth 
subocu lar; postlabials 2; lower labials 6, first 2 in 
contact with postmental ; chinshields 3, first pair in 
broad co nt act. 

Lower eyelid sca led, a large smooth opaque shield 
with fine longitudinal sutures running from pa lpebral 
rim LO near base, and with a band of fi ne gran ulated 
scales abou t anterior, posterior and ventral margin (in 
a large'number of specimens examined the lower eyelid 
is fixed down in position leavi ng only palpebral rim and 
uppermost section of eyelid in view, therefore the 
condition of lower eyelid cou ld not be determined). The 
syntypes of both Lygosomo gracilis and Mocoa 
micropus have the median sutures lost to produce an 
off-centre and larger than normal opaque shi eld. 

Ear open ing extremely small, lacking a uricular 
lobu les, and partially hidden by over lapping anterior 
scale. 

Dorsal scales usually with 3 fine striations or smooth, 
lateral scales usually with 2 weak striations or smooth; 
midbody scale rows 20-26 ( x = 22.7, sd = 1.6, n = 26); 
paravertebral scales 53- 65 ( x = 59.7, sd = 2.9, n = 26). 

Lamellae beneath fourt h LOe 9- 14 (x = 11 .3, sd = 1.2, 
n = 26). 

OSTEOLOGY: premaxillary teeth II (n = 5); maxillary 
teeth 25 - 26 (x = 25.2, sd = 0.4, n = 5); dentary teeth 
32- 34 ( x = 33.6, sd = 0.8, n = 5); presacral vertebrae 
33-34 ( x = 33.5 , sd = 0.5 , n = 17); postsacral vertebrae 

.' ig. 83. BM 1946.8. 17.64, lectolYPC of Lygosol1la gracile Ba vay . 

Hg. 84, BM 1946.8. 16.80, lec101ype of Mocoa micropus Gunther. 



36 (n ~ I) ; pha langeal fo rmula for manu s and pes 
2.3 .3 .3.2 and 2.3.4.4.3, respect ively. 

COLOUR AND PATTERN: dorsal surface light brown 
with several dark , longitudinally a li gned blotches o n 
nape, red uced posteriorly to a series of fine fl ecks 
forming a faint vertebral stripe extending posteriorly to 
basal pan of tai l. Dorso la teral stripe fine, dark and 
defin ing dorsa l and lateral surfaces, exte nding 
posteriorly fro m eye to be deep ly inflected over 
tympanic region, continu ing past level of hindlimbs and 
a lo ng tai l as a series of dark elongate blotches. Lateral 
surface grading from mid to light brown from upper 
to lower, tending towards grey near venter. Side of head 
dark brown, rostra l wi th black midrostral strea k. Venter 
pa le with light b rown centre to eaeh sca le; lower lab ia ls 
and chinshields brown-edged. 

Variation in dorsa l and la tera l co lour occurs with 
some individuals being lighter or darker tha n described. 

Dist ribution and habitats. Nannoscincus gracilis 
occu rs mainly in rainforest regions of the central coast 
and mountains of ma inland New Ca ledonia. 

Bavay (1869) records this species from sand y forest 
nea r the coast. Roux's (1913) records were from 
locali ties also near the coast and to 700 m. AM 
specim ens were collected from under and in rott ing logs 
in ra in forest, and occasionall y under small s tones. It was 
a lso recorded from dry scrub of suburban Noumea on 
the west coast (Fig. 80). 

Reproduction . All AM fema le specimens co llected 
December 1978, were gravid , having 1-3 yolked ovarian 
fo ll icles or full y shelled oviducal eggs. Prese nce of 
shelled eggs indicate this species is proabably ovipa ro us. 

Remarks. Bot h Boulenger (1887) and Roux (19 13) 
redescribed Lygosoma gracile Bavay. correctly placing 
Mocoa micropus Giinther in its synonomy. 

Nannoscillcus slevelli (Loveridge) 

Figs 79-8 1, 85 . 86 

Lygosoma s!even; Loveridge. 194 1: 193. 

Sadlier: Scincid lizards of New Ca ledonia 6 1 

Type male rial. HOLOTYPE: Lygosoma sleveni Loveridge, 
MCZ 9295, SV L 41 mm ; TL 29 mm regenerated , colour and 
pattern with overall greenish tinge (artifact of preservative). 

Additionat material exa mined. NHM B 7239-40, Negropo 
Tal ( lOO m), 21°32 ' S 165°54 ' E; NHMB 7232-33. NHMB 
7236-38. AM R6665 , Mt Kana la (700 m) , 21 °35 ' S 165°56 ' E. 

Diagnosis. Nannoscincus sleveni can be disting uished 
from a ll ot her members of the genus by the following 
combin at ion of characte rs; frontoparietal s d istinct; 
anterior and posterior lareals present; ear opening 
minule; lower eyelid scaly; forelim bs tetradactyl . 

f'ig. 85. Lateral and dorsal views of [he head of MCZ 9295, holotypc 
of Lygosoma s/el'enj Lovcridgc. 

Fig. 86. MCZ 9295. holotype of Lygosomo sleveni Lovcridgc. 
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phalangeal formula for manus 0.3.3.3.2; phalangeal 
formu la for pes 2.3 .4.4.3; dorsal colou r distinctly lighter 
than lateral colour. 

Description. MEASUREMENTS; maximum SVL 43 
mm; distance from ax illa to groin 62- 65070 of SVL 
( x = 63.4, n = 6); hindlimb length 20.5-22.2% of SVL 
( x =2 1.7, n =6); tail length ca. 82.5-96.4% of SVL 
( x = 88, n=3). 

SCALATION; head shield configuration similar to N. 
gracilis; fro ntonasa l broader than long (W I L 
118.2- 156%, x = 140.2, n = 5), prefrontals very small , 
widely separated; frontal slightly longer than wide ; 
frontoparieta ls distinct; interparietal d ist inct; pari eta Is 
each bordered by a si ngle nuchal and upper secondary 
temporal; primary temporal si ngle; upper and lower 
secondary temporal s single; tertiary tempora ls 2. 

Nasals moderately separated, contacting first upper 
labia l only; anterior loreal a semilunar sca le positioned 
on posterodorsal margin of nasal, failing to co ntact 
upper labials; posterior loreal wide dorsally and narrow 
basally, usually contacting first upper labials basally and 
an terior loreal and nasal anteriorly; lower preocular 
large and elongate, occasionally extending forward to 
contact first upper labial and nasa l (14.3 %, n = 6), 
thereby excluding both anterior and posterior loreal s 
from contact with upper labials; upper labials usually 
6 (83 .3%, n = 6) with fourt h subocular, occasionally 7 
with fifth subocula r; post labia ls 2; lower labials 6, first 
2 usually in contact with postmental, holot ype with 
post mental contacting first lower labial only. 

Dorsal scales with 3 fine striations; midbody scale 
rows 22- 26 (x = 24, sd = 1.6, n = 6); paravertebral scales 
57- 64 ( x = 60.3, sd = 2.6, n = 6) . 

Lamellae beneath fourth toe 11-I3 ( x = 12.2, 
sd = 0.6, n = 6). 

OSTEOLOGY; presacra l vertebrae 31-34 ( x = 32.2, 
sd = 0.9 , n = 6); phalangeal formu la for manus a nd pes 
0.3.3 .3.2 and 2.3.4.4.3, respectively. 

Distribution. Nannoscincus sleveni is known on ly 
from two localiti es o n the south·east coast of mainland 

New Caledonia: Negropo Tal (100 m) and Mt Kanala 
(700 m) (Fig. 80). 

Remarks. Loveridge (1941) described Lygosoma 
sleveni from specimens collected by Roux & Sarasin in 
1911 and previously identified by Roux in 1913 as 
Lygoso ma gracile . He differentiated it from 
Nannoscincus gracilis on the basis of fou r digits on the 
forelimbs instead of five, and 22-26 vs 20 midbody scale 
rows. Only the first of these diagnostic characters is 
cons istent; N. gracilis examined in this study possess 
20-24 midbody sca le rows. 

Nannoscincus rankini n. sp . 
Figs 80, 87- 89 

Type material. H OLOTYI'E; AM R77736, adu ll ma le from 
summil of Mt Aoupinie (1086 m), New Caledonia, 21 ° II ' S 
165 ° 16 ' E, co llected by R. Sad lier& P. Rankin, 14 Dec 1978. 
PARATYI'E; AM R778 t4, Kavatch fo restry camp, New 
Caledonia, 20042 ' S 164°50 ' E, collected by R. Sadlier & P. 
Rankin , 16 Dec 1978 . 

Diagnosis. Nannoscincus rankini can be distinguished 
from a ll other members of the genus by the fo ll owing 
combination of characters: frontoparietals fused; loreal 
si ngle; ear opening minute; lower eyelid with semi· 
translucent window; fore limbs pentadactyl; phalangeal 
formu la for man us 2.3.4.4.3; phalangeal formu la for 
pes 2.3.4.4.3; dorsal colour distinct ly lighter than lateral 
colo ur. 

Etymology. Named for my fri end Peter Rankin who 
died due to an accident while we were collecting reptiles 
in New Caledoni a. 

Description. MEASUREMENTS; maximum SVL 37 .5 
mm ; distance from axi lla to groin 62.7 - 63.5% of SVL 
( x = 63 .1 , n = 2); forelimb to snout length 32-32.4% 
of SVL ( x = 32.2, n = 2) ; hindlimb length 20-24% of 
SVL ( x = 22, n = 2); tail length ca. 83 .8% of SVL 
(n = I ) . 

SCALATION; frontonasal broader than long (W / L 
164.7- 176.5%, x = 170.6, n = 2); prefrontals very small 

f"ig. 87. Nonnoscillcus rOllkini n. sp. (hololype) from near the summit or MI Aoupinie, New Caledonia. 



and widely separated (holotype) o r absent (left absent 
in AM R77B I4) ; frontal short, almost as long as wide; 
frontoparietals fused; interparietal distinct; parietals 
each bordered by a single nuchal and upper secondary 
temporal; primary temporal single; upper and lower 
secondary temporals single; tertiary temporals 2. 

Nasals moderately separated, contacting first upper 
labial on ly; lorea l single, broader above than at base , 
in moderate to narrow contact with first and second 
upper labial; anterior subocular single; supraciliaries 7, 
fir st contacting fronta l; upper labials 6 with fourth 
subocular and contacting lower eyelid; post labia Is 2; 
lower labials 5, first 2 contacting postmental; chinshields 
3, first pair in broad contact. 

Lower eyelid with a n obvious, centra lly located semi
translucent window, 37.5-39. 3"70 (5< = 3B.4 , n = 2) of 
eye length, palpebral scale row di stinct. 

Ear opening extreme ly small , circular and lacking 
auric ular lobu les. 

Fig. 88. Lateral and dorsaJ views of the head of AM R77736, holotypc 
of Nannoscincus ronkin; n. sp. 
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Dorsal scales smooth (AM R77BI4) or with 3- 4 fine 
striations (h o lot ype), lat e ral s smooth or with 
progressively weaker striations; midbody scale rows 
22-24 ( 5< = 23, sd = I, n = 2); paravertebral scales 49- 52 
( 5< = 50.5, sd= 1. 5, n = 2). 

La mellae beneath fourth toe 12-14 (n = 2) . 
OSTEOLOGY: premaxillia ry teeth II (n = 2); maxillary 

teeth 23-25 ( 5< =23 .7, sd =0.9, n = 2) ; dentary teeth 
28-29 ( 5< =2B.7, sd = 0.5, n = 2); presacral vertebrae 
29-30 (5< = 29.5, sd = 0.5 , n = 2); phalangeal formula for 
manus and pes 2.3.4.4.3 and 2.3.4.4 .3 (n = 2) , 
respect ively. 

COLOUR AND PATTER N: dorsal surface either mid 
brown with faint but continuous darker vertebral stripe 
extending from nape posteriorl y to just past hindlimbs, 
thence fading into darker dorsal colour of tail 
(holotype), or light brown-grey above with a single, dark 
blotch on nape (AM R 77B I4). Dorsolateral stripe fine, 
dark and defining the dorsa l and lateral surfaces , 
extending from posterior canthus of eye to be deeply 
inflected over tympanic region , then broadening and 
continuing posteriorly past level of hind limbs and along 
tail. Lateral surface dark brown, paling to light brown 
ventrolaterally. Side of head dark brown, passing onto 
supraocular area on top of head; rostral brown with a 
faint , dark midrostral streak. Venter pale and 
immaculate (holotype), or with faint brown spotting 
(AM R77BI4); lower labials brown, chinshields with fine 
brown spotting. 

Distribution and habitats. Nannoscincus rankini is 
known from only two locations on mainland New 
Caledonia, one on the central highlands, the other on 
the north -east coast (Fig. BO) . 

Known habitat preferences differ markedly. The 
holotype was collected beneath a rock on the roadside 
at summit of Mt Aoupinie (lOB6 metres asl) in low 
heath, whereas AM R77BI4 was taken from beneath a 
small rock alongside a creek flowing through hillside 
rainforest adjacent to the Heinghene River near sea 
level. Nannoscincus rankini is syntopic with N. gracilis 
at Mt Aoupinie. 

Nannoscincus greeri n. sp. 
Figs BO, 90- 91 

Type Material. HOLOTYPE: C AS 159606, adult from lower 
east slope of Mt Koyaboa, Poindimie, ca. 20 ' 56'S 165 '20' E, 
collected by A. Bauer, I Jan 1986. PARATYPES: CAS 159607, 
same collection data as holotype; CAS 158524-26 , north-east 
slope of Mt Koyaboa, Poindimie, 20' 56' S 165' 20 ' E, collected 

Fig. 89. AM R77736. holotype of Nannoscincus rankin; n. sp. 
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A. Bauer & L. Wishmey 1- 2 June 1985; MCZ 112224, 
Houailou valley, collected P.D. Montague. 

Diagnosis , Nannoscincus greeri can be distinguished 
from all other members of the genus by the following 
combination of characters: frontoparietals fu sed; loreal 
single; ear opening minute; lower eyelid with a semi
trans lucent window; forelimbs pentadactyl; phalangeal 
formula for manus 2.3.4.4.3; phalangeal formula for 
pes 2.3.4.5.4; dorsal colour distinctly lighter than lateral 
co lour. 

Etymology, Named for Or Allen Greer (AM) for his 
contributions to scincid lizard systematics, particularl y 
the Australi an a nd Pacifi c fauna, and co ntinous 
encou ragement and assistance throughout the duration 
of the research and preparation fo r thi s revision of th e 
New Caledonian skink s. 

Description. Nannoscincus greeri is very similar to 
Nannoscincus rankini in superficia l morphology , and 

Fig. 90. Lateral and dorsal views of the head of CAS 159606, 
holotype of Nannoscincus greeri n. sp. 

differs from the latter mainly in having a prlmttlve 
phalangeal formula for the pes (2.3.4.5.4 vs 2.3 .4.4 .3). 

MEASU REMENTS: maximum SVL 33.5 mm; distance 
fro m axilla to groin 59.7-63.8"10 of SVL ( x ~ 61.2, 
n ~ 6); fore limb to snout lengt h 34.8-42.6% of SVL 
(x ~ 37 .5, n ~ 6); hindlimb length 24.2-26.6% of SVL 
( x ~ 25 .3, n ~ 6). 

SCALAT ION: frontonasal broader than long (W/L 
133.3- 165.8%, x ~ 155, n ~ 5); prefrontals usually 
absent (75 % , n ~ 6), anterior sutur e fused to 
frontonasal, when present very small and widely 
sepa rated ; frontal short a lmost as long as wide; 
fro ntopariet a ls fused; interparietal distinct; parietals 
eac h bordered by a single nucha l and upper secondary 
tempora l; p rimary temporal si ngle; upper and lower 
secondary tempora ls single; tertiary temporals 2. 

Nasa ls moderately separated contact ing first upper 
labial on ly; lareal single, broader above than at base, 
in moderate to narrow contact with first and second 
upper labial; anterior subocular single; supracili aries 7, 
first co ntacting frontal ; upper labials 6, with fourth 
subocula r and co ntacting lower eyelid; postlabials 2; 
lower labials 5, first 2 co ntacting postmental; chinshields 
3, first pair in broad contact. 

Lower eyelid with an obvious centrally located semi
translucent window 39.5- 48.7% ( x ~ 44. 2 , n ~5 ) of eye 
length, palpebral scale row distinct. 

Ear openi ng extremely small, lac king au ricu lar 
lobul es. 

Dorsal scales usually with 3 fine striations, lateral 
scales usually with 2 weak striations; midbody scale rows 
24 (n ~ 6); paravertebral scales 48-52 (x ~ 50, sd ~ 1.6, 
n ~ 4) . 

Lamellae beneath fourth toe 15-18 ( x ~ 16.6, sd ~ I , 
n ~ 4) . 

OSTEOLOGY: no specimens were preserved with th e 
mouth open, dentition was unable to be assessed; 
presacral vertebrae 29 (n ~ 6); phalangeal fo rmula for 
ma nu s and pes 2.3.4.4.3 and 2.3.4.5.4 (n ~6), 
respectively. 

COLOUR AND PATTERN : do rsal surface li ght to mid 
brown wit h some dark fl ec king anteriorly, part icul arly 
on the nape where it encloses a paler (same as dorsal 
surface) blotch , and on remainder of body as a da rk 
fl eck to the medi a n 2 verteb ral scale rows, thereby 

-
Fig. 91. C AS 159606. holo!ypc of NUlllloscillCII5 green· n. sp. 



enclosing a light (same as remainder of dorsal surface), 
narrow mid vertebral line. Dorsolateral line dark brown, 
most complete anteriorly and inflected over tympanic 
region, remainder irregular and broken over most its 
length , appearing as a single series of bold, dark fleck s. 
Lateral surface light to mid brown (same as dorsal 
surface) but with each scale having a moderately broad 
dark fleck forming series of fine, dark longitudinall y 
a li gned lines . Side of head dark brown-black, passing 
onlO supraocular region on top of head; temporal and 
labial regions with pale flecks or spots; rostral with a 
poorly defined dark midrostral streak or blotch. Venter 
pale with light to mid brown spotting confined to outer 
edges and tail. 

Distribution. Nannoscincus greeri is known from only 
tWO locations on the cent ra l and northern east coast of 
mainland New Ca ledonia (Fig. 80). The habitat 
preference for this spec ies is unknown. 

ACKNOWLEDGEMENTS. A.E. Greer and H.G. Cogger of the 
Austra lian Museum provided help and encouragement (0 

undertake this review of the New Caledonian li zard fauna from 
the initial field tr ip through lO the submission of this first 
manuscript. 

Many people assisted the late Peter Rankin and myself while 
on our fi eld trip to New Caledonia . I wou ld particularly like 
10 thank Dimitri and Heliane Ignalieff; Patrik . Gislene and 
Jean Claude Ignatieff; Yvon and Beth Duboi s; and Lucien 
Baumier for accommodating us in Noumea. Paul Souffer and 
Phi lippe Bouchet, stationed at O.R.S.T.O.M. in Noumea in 
1978, were extremely helpful ; their local knowledge made 
access to a number of remote areas possible. I also thank the 
Eaux et Forels for permissio n to traverse and co llect in areas 
under their control. 

P.A. Koshland did the artwork for Figs. 5, 10, 13 , 15,24, 
57,61, 65 , 68,76,79 , 82,88. 

D. Kent did the artwork for Figs. 2, 3, 6, 18,26,28,33, 
36, 38 , 40, 43 , 48 , 5 1, 78, 85, 90. 

H. G. Cogger provided photograph 41. 
A.E . Greer provided photographs 17, 35,42, 49,50, 60b, 

8 1. 
J. Fields and K. Lowe provided photographs 4, 8, 9, 14, 

19,20,21,32,39, 44, 45,52,54,58,62,63,66,69,70,75, 
77 ,83,84,89, 91. 

T. Goh, A. Thomas and F. Burns typed this manuscript. 
Aaron Bauer generously loaned me certain specimens in his 

recent New Caledonian reptile collection for incorporation into 
this paper. 

The fotlowing people kindly loaned specimens under their 
care: E. W. Arnold (BM); R.e. Drewes (CAS); Pere Albersch 
(MCZ); E. R. Bryoo (MNHP) ; E. Kramer and U. Rahm 
(NHMB); J . Covacevich and G. Czechura (QM); W . B6hme 
(ZFMK). 

Sadlier: Scincid lizards of New Ca ledonia 65 

References 
Andersson , G. , 1908. Two new lizards (ElIrydacly llls and 

Lygosoma) from New Caledonia . Arkiv for Zooiogi, Band 
4. No. 14: 1-5 . 

Socage, Barboza du , 1873a. Note sur quelques Gec kot iens 
nou veaux DLI peLl cOllnus de la Nouvelle Caledonie. Jomal 
de Sciencias Mathematicas Physicas e NalUraes. Academia 
Real das Sciencias de Lisboa IV : 20 1-207. 

1873b. Su r quclques Sauriens nouvea ux de la 
Nouvelle Caledonie ct de J'Australie . Journal de Scicncias 
Mathematicas Phys icas e Naturaes. Academia Real das 
Sciencias de Lisboa IV : 228- 232 . 

188 1. Nota sabre a synonymia de algunas Saurios da 
Nova Caledon ia. lornal de Sciencias Mathematicas 
Phys icas e Naturaes . Academia Real das Sciencias de 
Lisboa VIII : 126- 13 2. 

Ba vay , A., 1869. Catalogue des Reptiles de las Nouvelle
Caledonie et descrirpion d'especes nouvelles. Societ e 
Linniene de Normandie. Memoires VIS. 

B6hme, W., 1976. Uber die Gallung Eugongy lus Fitzinger, 
mit Beschriebung einer neuen An (Reptilia: Scincidae). 
Bonner Zoo logische Beitraege 27: 245-251. 

1979 . Eine ncue Art der Gattung Leiolopisma 
Dumcril and Bibron , 1839 aus neukaledon ien (Reptilia : 
Sau ri.: Scincidae). Salama ndra 15 : 140- 145. 

Borner, R., 1980. Uber neuk aledonisc he Skinke des 
Leiolopisma austrocaledonicum- Komp lexes. Miscellaneous 
Articles in Saurology 5: 1- 15. 

Boulenger, G.A., 1887. Catalogue of the lizards in the Bri tish 
Mu seum. (2nd Edition) . 

Brocchi, M., 1876. Sur un Scincoiden noureau appan enant 
au genre Eumeces. Bulletin Societe Philomathique de Paris 
(6) 12: 95- 97 . 

Cogger, H.G., 1979. Rept iles and Amphibian s of Australia 
(2nd Edition) . Reed , Sydney, 608 pp. 

____ 1986. Reptiles and Amphibians of Australia (4th 
Edition). Reed, Sydney, 688 pp. 

Cogger, H .G., E.E . Cameron & H.M. Cogger , 1983. 
Zoo logical Catologue of Australia. Volume I . Amphibia 
and Reptilia . Australian Government Publishing Service, 
Canberra, 313 pp . 

Czechura. G. V., 1981. The rare scincid lizard , Nannoscincus 
graciloides: a reappraisal. Journal of Herpetology 15(3): 
315- 320. 

Gi ll , B. , 1986. Collins Handguide to the Frogs and Reptiles 
of New Zealand . Collins, Auckland, 11 2 pp. 

Greer, A.E. , 1974. The generic relation ships of the scincid 
genus Leiolopisma and its relatives. Australian l ournal of 
Zoology - Supplementary series 31: 1-67. 

1979. A phylogenetic subdi vision of Austra lian 
skinks. Records of the Australian Museum 32(8): 339- 371. 

Gtinther, A., 1872. LX. On some new species of Reptiles 
and Fishes collected by J . Brenchley Esq. Annals and 
Magazine of Natural History 10 (4th series) : 42 1. 

Kramer, E., 1979 . Typenkatalog der Echsen im 
Naturh istorischen Museum Basel (BM), Stand 1978. Revue 
Suisse de Zoologie 86(1): 159- 166. 



66 Records of the Australian Museum 39 

Klug e, A.G., 1967. Systematics, phylogeny and 
zoogeography of the lizard genus Diplodactylus Gray 
(Gekko nid ae). Australian 10urnal of Zoo logy 15: 
1007- 1108. 

Loveridge , A.A., 1941. An undescribed skink (Lygosoma) 
from New Caledonia. Proceedings Biological Society of 
Washington 54: 193-194. 

Mertens , R., 1928. Neue Inselrassen von CrypfOblepharus 
boutonii (Desjardin). Sonderabdruck aus dem Zoo log. 
Anzeiger 78(3/ 4): 82-89. 

_ ___ 1964. Neuka led onische Riesengeckos 
(Rhacodaclylus). Der Zoologische Garten 29: 49- 57. 

Meier, H., 1979a. Herpetologische Beobachtungen auf 
Neukaledonien. Salamandra 15: 113- 139. 

1979b. Ein lebendgebarender Gecko , Rhacodactylus 
trachyrhynchus Bocage 1873 aus Neukaledonien (Reptilia: 
Sauria: Gekkonidae). Salamandra 15: 58- 60. 

Parker, H.W., 1926. A new lizard from New Caledon ia. 
Annals and Magazine of Natural History 18(9): 493- 495. 

Peters, W., 1870. Uber neue Gattungen und neue oder 
wen iger bekannte Arten von Amphibien. Monatsbericte der 
Koniglich Preu ss ischen Academie der Wissenchaften zu 
Berlin: 432- 445. 

____ 1879. Sauroscincus, eine neue Gattung of Scincoiden 
aus Neu-Ca ledonien. Gesellschaft Naturforschender 
Freunde zu Berlin. Sitzungsberichle 10: 149- 150. 

Rafinesque, C.S., 18 15 . Analyse de las Nature ou tableau 
de I'univers et des corps organises . Palemo. 

Roux, 1. , 1913. Les reptiles de la Nouvelle-Caledonie el des 
lies Loyalty. In Nova Caledonia, recherches scient ifiques 
en Nouvelle Caledonie et aux Isles Loyalty, A. Zoologie: 
78-160. Wiesbaden (c. W. Kreidel's Verlag). 

Sadl ier, R.A., 1984. A New Australian Scincid Lizard, 
Menetia concinna, from the Alligator Rivers Region, 
Northern Territory. Records of the Australian Museum 36: 
45-49. 

Taylor, E.H., 193 5. A Taxonomic Study of the 
Cosmopolitan Scincoid Lizards of the Genus Eumeces with 
an Account of the Distribution and Relationships of it s 
Species. Bulletin of the University of Kansas 36(14), 642 pp. 

United States Board on Geographic Names 1974 New 
Caledonia and Dependencies and Wallis and Futuna. 
Official Standard Names. Defence Mapping Agency 
Topographic Centre, Washington D.C . 

Wells, R.W. & C.R. Wellington, 1983. A synopsis of the 
class Reptilia in Australia. Australian Journal of 
Herpetology, 1(3- 4): 73 - 129. 

Werner, F., 1909. Neue oder se ltnere Reptilien des Musee 
Royal d'Histoire nalurelle de Belgique in Brussel. 
Zoologische lahrbucher (lena) Abteilung fur Systematik, 
Geograph ie und Biologie der Tiere 28: 263-288. 

Zug, G.R., 1985. A new skink (Reptilia: Sau ria : 
Leiolopisma) from Fiji. Proceedings of the Biological 
SocielY of Washington 98(1): 221-231. 

Accepted 24 November 1986 
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Sadli er, R.A. 1990 0920: T he scincid li zard genus Nalllloscincus Giinther: a revaluation. 
Memoirs of the Queensland Museum 29(2) : 487-494. Brisbane. ISSN 0079-8835. 

A combinati on of skeletal, sca lati on, coloratio n and reproductiv e characteri stics are used 
to analyse the intrageneric relat ionships of th e species included in Nannoscincus (Sadli er, 
1987), which is here show n to comprise 2 subge nera. Proposed is a monotypic subgenus 
NWlIloseps n. subgen. fo r the Aust rali an species N. maccoyi (Lucas and Frost). The New 
Ca ledoni an species N. mariei (Bavay), N. gracilis (Bavay), N. sleveni (Love ridge), N. 
rankini Sadli er and N. greed Sadli er comprise th e nomin ate subge nus. Within the subgenus 
Nannoscincus there appear to be 2 distinct species gro ups, the N. mariei species group 
(i ncludingN. mariei, N. greeri and tenlative ly N. rankini) and the N. gracilis species group 
( in cl udin g N. gracilis and N. sleveni). 0 Scincidae, Nannoscincus, phylogeny, Australia, 
New Caledonia 

Ross A. Sadlier, The Australian Museum, p. a. Box A285, Sydney South, NSW 2000, 
Australia; 9 July, 1990. 

Greer ( 1979) diagnosed 3 major lineages for 
the Au stra li an scincid li za rd fauna, the Egem ia, 
Sphellomorphlls and ElIgongylus groups. These 
groups are widespread w ithin Australia and also 
include most sc incid genera in the Pacific reg ion. 
Outside Australi a, the Egernia and Sphenomor
plllls groups are di stributed mainl y over the In
do nes ian arc hipe lago east to th e So lomon 
Islands; members of the Sphellol1lorphus group 
in parti cul ar are prominent in closed fo rest 
habitats. By contrast, the di stribution of the 
ElIgollgylus group outside of Australia is mainl y 
over the Pacific islands to the east of Australi a 
(including New Guinea) and is poorl y repre
sented in the Indonesian archipelago. 

Within the Eugongylus gro up (G reer, 1990) 
there is a di stinct subgroup of spec ies that share 
a d e ri ve d c h a rac te r state uniqu e w ithin 
Iygosomine skinks. This subgroup is diagnosed 
by hav ing the atl antal arches of the first ce rvica l 
ve rtebrae fu sed to the intercentrum. Within thi s 
subgroup a subset of species share a pattern of 
phalangeal reduction on the 4th digit of the 
manus not observed in other ElIgOllgyllls group 
members. T his subset of species comprises the 
genus Nalllloscincus and incl udes: A IIOlis mariei 
Bavay, 1869; Lygosoma gracilis Bavay, 1869; 
Saiphos maccoyi Lu cas a nd Fros t, 1894 ; 
Lygosoma slevell; Loveridge, 194 1; Nannoscin
ClIS rallkilli Sadlier, 1987; Nannoscincus green' 
Sadli er, 1987. In addition to the pattern of 
ph alangea l loss all members of thi s subgroup are 
small (maximum snout to vent length of 50mm 
in l1I accoyi the largest species) with elonga te 

bodies and reduced limbs which fail to meet 
when adpressed to the body. They generally 
occur in closed forest or montane habitats, shel
tering beneath and within rotting logs or under 
stones, or within the fine, loose superficial sub
strate beneath these sheltering sites. 

SYSTEMATICS 

Greer (1974) in rev iewing Leiolopisma and 
associated species identified 2 groups (Groups 11 
and III of that work) which essentially compri se 
what is now regarded as the Eugongylus group 
(Greer, 1979). Greer (1974) was however unclear 
as to whether Alloris Bavay (a Group [J member 
at that time comprising the Australi an species A. 
maccoyi (Lucas and Fros t), A. graciloides 
( Lii nn be rg a nd And erso n), a nd th e New 
Caledonian spec ies A. mariei Bavay, A. gracilis 
(Ba v ay), a nd A. sleveni (Love ridge» was 
monophyletic or polyphyletic. 

Czechura (198 1) no ted that Allolis Bavay was 
preoccupie d, and resurrected Nannoscincus 
Giinther to replace it. 

A review of the New Caledonian scincids by 
Sadlier (1 987) redefin ed N annoscincus large ly 
on the basis of the patte rn of phalange reduction 
in th e 4 th di g it of th e m a nu s. Lygosoma 
graciloides with a pattern of phalange reduction 
in the I st dig it onl y was removed, and the genus 
then comprised the species N. gracilis, N. mariei, 
N. slevelli, N. rankill i, N. greeri and N. maccoyi. 
Note that Greer (1982) furth er defined Geomyer
sia when describing a second species in the 
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genus, G. coggeri; he listed as one of the diag
nostic features a phalangeal formula similar to 
Nannoscincus. Re-examination of Geomyersia 
shows it to have a primitive phalangeal formula 
and is for this reason not considered further here. 

Subsequent research on the species of Nannos
cincus, particularly osteology and soft morphol
ogy, has established the Australian species 
Saiphos maccoyi Lucas and Frost as a sister 
group warranting subgeneric recognition within 
a redefined Nannoscincus that also recognises 
the New Caledonian species as a monophyletic 
subgenus. 

METHODS AND MATERIALS 

Scalation and reproductive characteristics 
were assessed on whole alcoholic specimens. 
Phalange and presacral vertebrae condition were 
assessed from x-rays of selected samples. Ver
tebral and sternal characters were assessed from 
a combination of cleared and stained and whole 
alcoholic specimens, and skull characters from a 
combination of cleared and stained and skeletal 
preparations. Coloration characteristics were 
determined from my field observations. 
Polarities for characters, unless otherwise stated, 
are those used by Greer in determining relation
ships between Iygosomine skinks, otherwise the 
primitive state is considered the widespread con
dition in the primitive£ugongylus group species. 

a 

Sources used in assigning character polarities are 
as follows: character state A, Greer (1974); char
acter state B, this work; character state C, Greer 
(1974); character state D, Greer (1983); charac
ter state E, this work; character state F, this work 
and Greer (1974); character state G, Lecuru 
(1968 :524, fig . 8a and 8b); character states H 
and I, Romer (1956) as cited in Greer (1983); 
character state J, Hoffstetter and Gasc as cited in 
Greer (1983); character state K, Romer (1956); 
character state L, Greer (1987). 

EVALUATION AND DISTRIBUTION OF CHARACTERS 

The following 13 characters were used in in
ferring relationships between speciesofNannos
cincus. 

A. Prefrontal scales. Primitively the prefron
tals of Iygosomine skinks are moderately large 
and either in contact medially or narrowly
moderately separated (A). From this primitive 
condition the prefrontals can be lost in 2 ways, 
either through fusion to the frontonasal (a1) or 
through diminution (a2). 

In N. maccoyi the prefrontals are absent. Loss 
of the prefrontal scales through fusion (a1) inN. 
maccoyi is indicated by a single 'anomalous ' 
specimen from Bendigo, Victoria (Fig. la) in 
which the prefrontals are distinct and in broad 
contact, whereas in all other N. maccoyi ex
amined the prefrontals are absent (Fig. Ib) but 
retain an undulating shape to the frontonasal-

b c 
FIG. 1. Dorsal views of the head scalation of: (a) aberra ntN. maccoyi (note broad I y contacting prefrontal scales); 

(b) lectotype of Saiphos maccoyi Lucas and Frost (NMV D1 851); (c) N. mariei. 
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frontal suture characteristic of species with well 
developed prefrontals (and also in the specimen 
of N maccoyi from Bendigo mentioned above). 
The prefrontals in the remaining species of Nan-
1l0SCillCUS appear to have been reduced by 
diminution (Fig. lc) as indicated by their small 
size and obvious separation. 

B. Contact between the I st supraciliary and 
frontal scales. Contact between the prefrontal 
and 1 st supraocular scales is considered the 
primitive (B) condition. Contact between the 1 st 
supraciliary and frontal scale, thereby excluding 
contact between the prefrontal and 1st 
supraocular is considered derived (b). 

Contact between the prefrontal and 1 st 
supraocular occurs in N maccoyi, and N mariei, 
while N gracilis, N sleveni, N greeri and N 
rallkini generally have the derived condition. 

e. Frontoparietal scales. In the primitive con
dition the frontoparietals are present as 2 distinct 
scales (C). Fusion of these scales along the mid
line to form a single scale is considered to be 
derived (c). 

The primitive condition occurs in N maccoyi, 
N mariei, N gracilis, and N sleveni, while the 
derived condition occurs in N greeri and N 
rankini. 

D. Loreal scales. The presence of 2 distinct 
loreal scales between the nasal and preocular 
scales is considered to be the primitive condition 
for Iygosomine skinks (D). In most primitive 
Iygosomine skinks the anterior loreal is either 
square or slightly higher than wide, while the 

a 

FIG . 2. Lateral view of the head of: (a) N. sleveni with 
the lower eyelid in the raised position showing the 
'scaled ' lower eyelid typical of N. gracilis, N. sleveni 
and N. mariei; (b) N. greeri with the lower eyelid in 
the raised position showing the windowed condition 
typical of N. maccoyi, N. greeri, and N. rankini; (c) 
detail of the scalalion of (a) above. 

posterior loreal is either square or slightly wider 
than high. 

The primitive loreal condition in Nalllloscill
cus occurs in N gracilis and N slevelli which 
have 2 reduced loreal scales (D), the anterior 
usually present as a semilunar scale positioned 
on the posterodorsal margin of the nasal and 
failing to contact the labials, and the posterior 
usually as high as the nasal but noticeably wider 
dorsally than basally. N maccoyi, N mariei, N 
greeri and N rankini all have a single loreal scale 
which is considered to be derived (d). 

E. Lower labial scales. Most generally primi
tive Eugollgylus group species have 6 lower 
labials which is considered the primitive condi
tion (E). Reduction in the number of lower 
labials, is considered to be derived (e). 

N maccoyi, N gracilis, and N slevelli have 
the primitive condition of 6 lower labial scales, 
while N mariei, N greeri and N rankilli have 5 
lower labials (e). 

F. Lower eyelid morphology. A scaled lower 
eyelid is considered primitive for Iygosomine 
skinks, and derivations from this condition 
derived. 

The lower eyelid of N maccoyi, N greeri (Fig. 
2b) and N rallkini has a semi-transparent disc 
below a distinct palpebral rim. N mariei, N 
gracilis and Nsleveni (Fig. 2a and 2c) lack su
tures defining the palpebral rim and have the 
opaque central area of the lower eyelid divided 
by fine transverse sutures only ('scaled'). 

It is however unclear whether these conditions 

b 

c 
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'mm 

FIG. 3. The various types of mesosternal rib attachment found in the Nannoscincus subgroup: (a) N. maccayi; 
(b)N. mariei, typical ofN. mariei andN. greeri; (c)N. gracilis, typical of N. gracilis, N. sleveni, andN. rankini. 

(above) for Nannoscincus represent: 1) 2 inde
pendent patterns of evolution from an ancestor with 
the scaled condition. 2) the 'scaled' condition is 
secondarily derived from an ancestor having a 
semi-transparent disc in the lower eyelid. 3) the 
lower eyelid with a semi-transparent disc is derived 
from an ancestor with a 'scaled' lower eyelid. For 
this reason polarities have not here been assigned 
to either of the conditions. 

Of the above possibilities the most par
simonious would be the 2nd, with the apparent 
loss of the palpebral sutures defining the pal
pebral rim and reaquisition of fine, widely 
spaced, transverse sutures possibly the result of 
an extension of the palpebral rim down over the 
centre of the eye to its lower margin, from an 
ancestor with a semi-transparent disc. 

G. Mesosternal rib attachment. Contact of the 
12th and 13th ribs with the mesosternum is con
sidered the primitive condition (G). Loss of the 
13th rib attachment to the mesosternum (g) is 
considered to be the derived condition. 

The primitive condition exists in N. maccoyi 
(Fig. 3a) and in a slightly modified form in N. 
mariei and N. greeri (Fig. 3b), whereas N. 
rankini, N. gracilis and N. sleveni have the 12th 
rib only contacting the mesosternum (g) (Fig. 
3c), and the 13th rib lying posterior and separate 
to the mesosternum. 

H. Phalangeal formula of the manus. The 
primitive phalangeal formula for the manus is 
2.3.4.5.3. Loss of phalanges on the manus is a 
derived condition. The phalangeal formula for 
the manus of the ancestor of Nannoscincus is 

considered to be 2.3.4.4.3 (H), and is the condi
tion occurring in N. maccoyi, N. greeri, N. 
rankini and N. mariei. Loss of an additional 
phalange on the 3rd and 4th digits of the manus 
of N. gracilis (2 .3 .3.3 .2) and N. sleveni 
(2.3.3.3.0) is considered derived (h) within the 
genus. Note the phalangeal formula for N. 
sleveni given previously by Sadlier (1987) was 
incorrect (read in reverse off x-ray plate) and is 
here corrected to a loss ofthe 5th (rather than 1st) 
digit - a condition unique within the Eugongylus 
group. 

I. Phalangeal formula of the pes. The primitive 
phalangeal formula for the pes is 2.3.4.5.4. (I), 
and reduction in phalange number derived (i). 

N. greeri, has the primitive phalangeal for
mula. The phalangeal formula for the remaining 
species of Nannoscincus is 2.3.4.4.3. Loss of a 
phalange on the 4th and 5th digits of the pes of 
these species is considered derived within the 
genus. 

J. Presacral vertebrae. In skinks the modal 
number of presacral vertebrae is 26, any devia
tions from th is can be taken as progressive 
derivations. The species with the lowest number 
of vertebrae above 26 will be primitive for this 
condition, and those with a higher number of 
vertebrae derived. 

In Nannoscincus presacral vertebrae number 
is variable but falls roughly into 2 groups: N. 
mariei (31-32, mode 31), N. greeri (29) and N. 
rankini (29-30) with generally 31 or fewer 
presacral vertebrae which is considered primi
tive (J) for the genus; andN. maccoyi (34-37),N. 
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!:!. maccoyi N. rankini N. mariei ~. gracilis N. sleveni 

ABCDEGH IJKL 

FIG. 4. Phylogeny of the genus Nannoscincus subgroup. 

sleveni (31-34, mode 32) and N. gracilis (33-34) 
with generally 32 or more presacral vertebrae 
which is derived (j) within the genus. 

K. Atlantal vertebrae. In most generally primi
tive Iygosomine skinks the atlas consists of 3 
distinct elements, the 2 atlantal arches and the 
intercentrum. 

All species of Nannoscincus have the atlantal 
arches fused to the intercentrum. N. maccoyi has 
the atlantal arches distinct dorsally where they 
abut, this is considered the primitive condition 
(K) within the genus. The remaining species of 
Nannoscincus have undergone further fusion of 
the atlantal vertebrae, the atlantal arches being 
fused to one another dorsally, this is derived (k) 
for the genus. 

L. Oviduct. The presence of a pair of oviducts 
in females is considered the primitive condition 
(L) and occurs in N. maccoyi, N. gracilis (*bar 1 
specimen see below), and N. sleveni. A single 
oviduct only occurs on the right side of the body 
in N. mariei and N. greeri, and is the derived 
condition (I). 

N. rankini is known only from 2 adult male 

specimens, the female reproductive trait for this 
species is therefore unknown. 

A single female N. gracilis examined had a 
single oviduct on the right side of the body 
containing a single enlarged yolked ovarian fol
licle. This individual is unusual in 2 other 
respects. Firstly it is the smallest reproductively 
active female N. gracilis examined, and second
ly it is from a geographically disjunct point in the 
species range. At this stage it is unclear as to 
whether this specimen represents an aberrant 
individual of N. gracilis, or a sibling species to 
N. gracilis distinguished solely on the oviduct 
condition. If the latter it would represent another 
case of loss of the left oviduct. 

M. Ventral coloration. The polarity of features 
of coloration are uncertain, however they may in 
the future add to our knowledge of relationships. 

The venter of N. maccoyi in life has an orange 
flush predominantly in males and a yellow flush 
in females. No orange or yellow flush to the 
venter was observed in live (breeding and non
breeding) N. mariei, N. gracilis, N. sleveni or N. 
rankini I have observed. 
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RELATIONSHIPS WITHIN 
NANNOSCINCUS 

The most parsimonious phylogenetic inter
pretation drawn from these characters proposes 
an initial dichotomy between the Australian 
species N. maccoyi and the remaining New 
Caledonian species of Nannoscincus. The New 
Caledonian Nannoscincus are diagnosed by the 
derived character state (k) atlantal arches fused 
dorsally; while the Australian species N. mac
coyi is diagnosed by the unique contact between 
the frontal and premaxilliary bones given in the 
subgeneric diagnosis below. Interpreting loss of 
prefrontals in N. maccoyi (a 1), and the diminuta
tion of prefrontals in the New Caledonian Nan
I/oscil/cus (a2) as 2 independently derived 
patterns of reduction would further identify this 
basic dichotomy in NannoscinclIs. Similarly 
presence or absence of ventral coloration, 
depending on the polarity of the character states, 
would further diagnose either N. maccoyi or the 
New Caledonian Nannoscincus as monophyletic 
subgenera. 

Between these proposed subgenera is inferred 
parallel evolution in the following characters: (d) 
reduction to a single loreal in that region between 
N. maccoyi and N. mariei + N. rankini + N. 
greeri; (i) loss of a phalange on the 4th and 5th 
digits of the pes between N. maccoyi, and N. 
mariei, N. rankini, and N. gracilis + N. sleveni to 
infer 4 independent occurrences of this character 
evolving; (j) increased number of presacral ver
tebrae between N. maccoyi, and N. gracilis + N. 
sleveni; and the windowed lower eyelid between 
N. maccoyi and, N. greeri + N. rankini, if it is 
considered to have evolved from a primitively 
scaled or 'scaled ' lower eyelid. 

Diagnosis for the proposed sub genera within 
Nannoscincus are given below. 

Subgenus Nannoscincus Giinther 

Anotis Bavay, 1869: 29 (type species Ano/is mariei, 
Bavay, 1869). 

Nannoscincus Gunther, 1872: 421 (type species Nan
noscincus fuscus, Gunther, 1872 = Naflnoscincus 
mariei). 

TYPE SPECtES 

As for gen us. 

DIAGNOSIS 

The species here included in the subgenus 
Nal/noscincus can be distinguished from other 

Eugongylus group genera by sharing the follow
ing combination of derived characters: atlantal 
arches fused dorsally; loss of a single phalange 
in the 4th digit of the manus (2.3.4.4.3 for N. 
greeri, N. rankini and N. mariei, further reduced 
to 2.3.3.3.2 in N. gracilis and 2.3.3.3.0 in N. 
sleveni); ear opening reduced or completely 
scaled over; supranasals absent; prefrontals small 
to diminutive and widely separated, or absent; 
upper labia Is 6; single pair of enlarged nuchals. 

DISTRIBUTION 

New Caledonia. 

Subgenus Nannoseps n. subgen. 

TYPE SPECIES 

Saiphos maccoyi, Lucas and Frost, 1894). 

DIAGNOSIS 

The monotypic subgenus Nannoseps can be 
distinguished from other Eugongyllls group 
genera by the following combination of derived 
characters: frontal bone contacting premaxil
liary t~ereby excluding contact between nasals; 
loss of a single phalange in the 4th digit of the 
manus (2.3.4.4.3); loss of a single phalange in 
the 4th and 5th digits of the pes (2.3.4.4.3); ear 
opening reduced; supranasals absent; prefrontals 
absent; upper labials 6; single pair of enlarged 
nuchals. 

DISTRIBUTION 

Southeastern Australia. 

ETYMOLOGY 

Nannoseps is derived from the Greek 'nannos' 
meaning dwarf or little, and the Latin 'seps ' for 
lizard. 

RELATIONSHIPS WITHIN THE 
SUBGENUS NANNOSClNCUS 

Within the subgenus Nannoscincus the most 
parsimonious interpretation proposes an initial 
dichotomy between the species N. mariei + N. 
rankini + N. greeri (the N. mariei species group), 
and the species N. gracilis + N. sleveni (the N. 
gracilis species group). 

The N. mariei species group is diagnosed by 
the derived characters: (d) a single loreal scale; 
(e) reduction to 5 lower labials; and tentatively 
(I) loss of the left oviduct. TheN. gracilis species 
group is diagnosed by the derived characters: (h) 
loss of an additional phalange on the 3rd and 4th 



494 MEMOIRS OF THE QUEENSLAND MUSEUM 

digits of the manus; (j) a presacral vertebrae 
number of generally 32 or more. 

This initial subdivision infers parallel evolu
tion of character states in: (b) the 1 st supraciliary 
scale contacting the frontal between N. greeri + 
N. rankini, and N. gracilis + N. sleveni; (g) the 
12th rib only contacting the mesosternum be
tween N. rankini, and N. gracilis + N. sleveni; (i) 
loss of a phalange on the 4th and 5th digits of the 
pes between N. mariei, N. rankini, and N. 
gracilis + N. sleveni; and the 'scaled' lower 
eyelid between N. mariei and the N. gracilis 
species group if it is considered to have evolved 
from an ancestor with a primitively scaled or 
windowed lower eyelid. 

COMMENTS 

The majority of scincid genera (ie. 7 of 10 
recognised by Sadlier, 1987) occurring in New 
Caledonia are either endemic to the main island 
(Geoscincus, Graciliscincus, Marmorosphax, 
Tropidoscincus, Sigaloseps) or only extend out
side the main island east to the nearby Loyalty 
Islands (Phoboscincus, Caledoniscincus). Those 
species restricted to mainland New Caledonia 
usually occur in moist closed forest habitats 
(only the species of Tropidoscincus occur in 
open habitat), while the endemic New 
Caledonian genera with representatives on the 
Loyalty Islands tend to be habitat generalists. 
Species assigned to Leiolopisma by Sadlier 
(1987) comprise a residue of essentially primi
tive Eugongylus group species whose relation
ships are obscure. While they cannot at present 
be placed with certainty within existing 
monophyletic genera they may eventually be 
diagnosed as endemic New Caledonian taxa. 
The strength of the context within which Nan
noscincus is placed, i.e. within a subgroup of 
Eugongylus group species having the atlantal 
arches fused to the intercentrum, lies in the oc
currence of this character in both surface active 
and semifossorial or burrowing species. Its 
presence in the former infers it evolved other 
than as a modification to a subsurface mode of 
existence, unlike phalange reduction and/or in
crease in presacral vertebrae number which have 
evolved a number of times and are variably 
expressed in burrowing lineages of skinks. The 
phylogeny here proposed for the species of Nan
noscincus presents a scheme of relationships 
inferring the least number of cases of parallel 
evolution of characters, and identifies the New 
Caledonia Nannoscincus as a discrete geo-

graphical unit. However, these groups or 
lineages so far defined within Nannoscincus, are 
based on two or less derived characters for which 
no instance of parallel evolution is inferred, and 
usually a further 1-4 characters for which one or 
more instance of parallel evolution is inferred. 
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ABSTRACT 

A new species of scincid lizard, known only from the 
holotype. is described fro m southern New Caledonia. In 
appearance it most closely resembles species of the endemic 
New Ca ledonian genus Tropidoscincus Bocage, 1873 but 

lacks the key diagnostic fea tures for inclusion in that or any 
other monophyletic New Caledonian genus. For this reason the 
new species is tentatively placed in the ca tchall genus Leiolo
pisma until further specimens become ava ilable for study. 

RESUME 

Un nouveau scincide, connu seulement par son ho lo type, 
es t decrit du sud de la Nouvelle-Ca ledonie. Son ha bitus 
se rapproche beaucoup de celui du genre Tropidoscincus 
Socage, 1873, endemique de NouveUe-Caledonje. Cependant , 
ses caracteristiques oSleoiogiques el merisliques ne permel-

tent pas de t'y inclure, ni de l'aHribuer a a ucun a utre genre 
monophyletique present sur celle ile. C'est pour celle raisoD 
que le taxon est place dans le genre « fourre-tout » Leiolo
pisma, en a ttendant que des specimens supplementa ires soient 
disponibles pour une etude plus detaillee. 

I NHlCH, I. & SADLlER. R. A .• 1991. - A new species of Scincid Lizard rrom New Caledonia (Reptilia Lacerliiia Scincidae). In : 
J. CHAZI:lAU & S. TILLlER (eds), Zoologia Neoca1edonica, Volume 2. Mem. Mus. naln . Hisl. nal .. (A), 149 : 343-347. Paris ISBN : 2-85653- 179-2. 
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The reptile fauna of New Caledonia has in the 
last decade received more attention from herpe
tologists than any time since the pioneering 
publication of Roux (1913) which comprised the 
first major synopsis of the New Caledonian 
herpetofauna. Aside from revising and extending 
our knowledge on the morphology and biology 
of known species (SADLIER, 1986; BAUER, 1986, 
1987; BARTMANN & MINUTH, 1979 ; MEtER, 
1979), a number of new and distinctive taxa 
known from only two or fewer individuals, and 
from generally restricted localities on the island 
(Eugongylus haraldmeieri B6hme, 1976; Leiolo
pisma greeri B6hme, 1979 ; Graciliscincus shonae 
Sadlier, 1986; Nannoscincus rankini Sadlier, 1986) 
have recently been discovered and described. 

The new species described below, known only 
from the holotype, is yet a nother distinctive 
species with an apparently restricted distribution. 
In superficial appearance (keeled body scales, 
long hind limbs and tail) it is similar to species 
of Tropidoscincus Bocage, 1873 but lacks the 
skeletal and scalation features diagnostic for that 
genus. The generally primitive morphology of 
this species with regard to characters that can 
confidently be assigned polarities does not allow 
ready alignment with any other New Caledonian 
species currently referred to Leiolopisma (Sadlier, 
1986). A suite of scalation characters unique to it 
(within the context of the Eugongylus group of 
Greer, 1974 and 1979) which may latter prove use
ful in inferring relationships are the paired upper 

secondary temporals bordering either parietal, 
and the strongly bicarinate nature of the keeling 
on the scales of the dorsal surface of the body 
and tail. More specimens are required to assess 
variation in these characters. 

The recent efforts of malacologists from the 
Museum national d'Histoire naturelle have greatly 
assisted the development of herpetology in New 
Caledonia, either by sharing their local know
ledge with visiting herpetologists or by collecting 
reptile specimens in the course of their own field 
studies. In this paper we name the new species 
after Simon TILLIER for such assistance. 

Lei%pisma tillieri n. sp. 
(fig. 1-3) 

Type material: holotype MNHN 1989.26 (juve
nile), Riviere Bleue, maquis along the crest
line, 166°40'06" E, 22°06'05" S, 310 m, Ma laise 
trap, 31.1-12.11.1987 (L. BONNET de LARBOGNE, 
J. CHAZEAU & A. & S. TILLIER). 

Diagnosis : Leiolopisma tillieri is distinguished 
from all other New Caledonian members of the 
genus by the following combination of charac
ters : tail long, 2.5 times the body length; 
frontoparietals fused ; postnasal suture absent; 
tertiary temporals 2; 2 upper secondary tem
porals either side bordering the parietals ; dorsal 
body scales strongly bicarinate. 

"---. 
FIG. I. - MNHN 1989.26. holotypc of Leiolopisma tillieri n. sp. (snout to vent length 29.5 mm ; ot her dimensions in tex t) . 
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Description : the description is based on a 
hatchling specimen (yolk scar evident on abdo
men). 

Measurements. Snout to vent length (SVL) 

10 IQ J(l 40 ~a 

KIlO MtTR£S 

29.5 mm; axilla to groin length 49.1 % of SVL ; -<-. 

hindlimb length 52.5 % of SVL; tail length 
252.5 % of SVL. 

Scalation. Frontonasal broader than long (W/ L 

127 %) ; prefrontals large, narrowly separated; 
frontal fused to frontoparietals; frontoparietals 
fused; interparietal distinct; parietals each bor
dered by a single nuchal and 2 upper secondary 
temporal scales; primary temporals I ; lower 
secondary temporals I; tertiary temporals 2. 

Nasals moderate-widely separated ; 2 loreals, 
anterior as long as deep, posterior 1.5 - 2 x as 
long as deep; anterior subocular single, large ; 
supraciliaries 7 on left, 6 on right (3rd and 4th 
fused) ; upper labials 7, with 5th subocular and 
contacting lower eyelid; postJabials 2 ; lower 
labials 6, with 1st and 2nd contacting postmental; 
chinshields 3, I st pair in broad contact, and all 
contacting lower labials. 

Lower eyelid with an obvious, centrally located 
semi-transparent disc, length 44 % of total eye 
length. 

166
Q

E 

FIG . 3. - The type locality or Leiolopisma tillieri 11. sp. 
(closed circle). 

Body scales strongly bicarinate, number of 
keels increasing to 5 or 6 towards nape as scales 
progressively broaden; scales over tail strongly 
bicarinate ; midbody scale rows 34; paravertebral 
scales 68. 

Pentadactyl; hindlimbs with tricarinate scales; 
lamellae beneath fourth toe 31-34, broad and 
dark brown in colour. 

Osteology. Presacral vertebrae 29; postsacral 
vertebrae 62 + ; 2 pairs of mesosternal ribs 
contacting the mesosternum. 

Colour and pattern. Dorsal surface olive green 
with longitudinally aligned dark flecks on the 
vertebral and paravertebral regions. Upper late
ral surface olive green anterior to forelimbs, 
posterior to forelimbs darkbrown-black with 
light brown flecks; a pale midlateral stripe 
extending from eye to groin, rough edged and 
only marginally defined from darker lower late
ral surface; lower lateral surface grey with light 
and darker flecks. Ventral surface white. 

Comparison with other species: in its current 
context Leiolopisma is an assemblage of primi
tive Eugongylus group species rather than a 
clearly defined lineage of related species. L. tillieri 

FIG. 2. - Lateral and dorsal views of the head of MNHN is readily identified from the type species L. telfairi 
1989.26, Leiolopisma lillieri n. sp. from Mauritius and all Australian, New Zealand 



346 TVAN INEICH & ROSS A. SADLlER 

TABLE I. - Comparison of features of body proportions, scalation and osteology between 
Leiolopisma lillier; and the species of Tropidoscincus Socage. Data for Tropidoscincus from 
Sadlier ( 1986), numbers rounded off. 

CHARACTER 

Tail length (% SVL) 

Hindlimb length (% SVL) 
- range 

(mean) 

Postnasal groove 

Upper lab ia ls 
- range 

(mode) 

L. tillier; 

252 % 

52 % 

absent 

7 

Upper secondary temporals 2 

Midbody scale rows 
- range 

(mean) 

Paravertebral scale rows 
- range 

(mean) 

Lamellae of 4th toe 
- range 

(mean) 

Postsacral vertebrae 

Mesosternal ribs 

34 

68 

31-34 

62+ 

2 

and Fijian species still included in Lei% pisma by 
the markedly bicarinate nature of the scales on 
the body and tail. Comparing L. tillieri with 
o ther New Caledonian scincid lizards there is an 
obvious superficial similarity with species 
of Tropidoscincus Bocage, 1873 (see Table I). 
The three species T. variabilis, T. rohssii and 
T. aubrianus are surface active ; the first two 
species in particular share similar body propor
tions to L. tillieri. The ex treme tail length of the 
species of Tropidoscincus a nd L. tillieri is the 
only character which in combination with fused 
frontoparietals , supranasals absent (although a 
prominent postnasa l suture is present in Tropi
doscincus) , lower eyelid with a centrally located 

SPECIES 
T. aubrianus 

180.4 % 

48-53 % 
(50 %) 

present 

8-9 
(8) 

32-34 
(33) 

58-62 
(60) 

32-41 
(37) 

59-60 

3 

T. rohssii 

259 % 

54-64 % 
(58 %) 

present 

7-9 
(8) 

36-40 
(37) 

49-56 
(53) 

34-46 
(39) 

60-62 

3 

T. variabilis 

240 % 

54-67 % 
(58 %) 

present 

7-9 
(8) 

36-40 
(37) 

49-58 
(53) 

36-48 
(4 1) 

60-62 

3 

semi transparent disc, and ear lobules moderately 
small, may serve to identify these species as a 
na tural group with L. tillieri the sister group to 
Tropidoscincus. 

Ecological notes: the holotype was collected in 
February 1987 with a Malaise trap, designed to 
ca tch flying insects, about the same height as the 
surrounding vegetation. The latter consists in 
bushes with a few scattered Agathis montana; 
although secondarized under the effect of fires , it 
is probably close in floristic composition to the 
primary maquis which once covered large areas 
in southern New Caledonia. 
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Abstract. The New Caledonian lizard fauna includes 
twenty-one species of geckos and twenty-seven species 
of skinks, of which a total of forty-one species are re
gional endemics. In contrast to most Pacific insular her
petofaunas, generic endemism is high. Alpha 
taxonomic work continues to be required in New Cale
donia, although biological and ecological investigations 
have been initiated in the last decade. The endemic car
phodactyline gekkonid fauna shows affinities with 
New Zealand and Australian forms, whereas the gek
konine geckos are representative of widely distributed 
insular taxa, including several parthenogens. Relation
ships among the scincid lizards remain obscure, al
though all New Caledonian taxa are members of the 
Eugongylus group of lygosomines and, at least within 
Nannoscincus, Australian affinities are indicated. The 

INTRODUCTtON 

Insular herpetofaunas of the Pacific Basin have tradi
tionally been perceived as homogeneous and highly 
vagile. While this is true, to a certain extent, of most of 
Polynesia (Blanc, Ineich & Blanc, 1983; Blanc & 
Ineich, 1985) and Micronesia, Melanesia is character
ized largely by diverse and highly endemic terrestrial 
faunas (Gibbons, 1985; Bauer, 1988). New Caledo
nia, in particular, has one of the most highly endemic 
biotas in the world, and one of the richest for any 
island in its size class (approximately 17,000 km2). The 
floral uniqueness of the region has been well docu
mented (Good, 1974; Takhtajan, 1969; Morat, Veillon 
& MacKee, 1984; other papers, this volume) and has 
clearly been influenced by the edaphic conditions re-

*Correspondence: Aaron M. Bauer, Biology Department, 
Villanova University, Villanova, Pennsylvania 19085-
1699, U.S.A. 

lizards of New Caledonia have apparently evolved their 
observed diversity in situ and a number of regions of 
local endemism .are evident. The southern ultramafic 
block and the region around Mt Panie are especially sig
nificant in this regard. Habitat destruction and the intro
duction of rodents and other potental predators are the 
prime threats to the herpetofauna. Many lizard taxa are 
presently under no immediate threat, but several taxa 
are known from only a few specimens, and two species 
may be extinct. Accurate assessments of the conserva
tion status of most New Cruedonian lizards are hin
dered by a lack of distributional and ecological data. 

Key words. Lizards, New Caledonia, phylogeny, 
historical biogeography, conservation. 

suIting from the high concentrations of Mg, Ni, Cr, and 
Mn characteristic of the soils on ultrabasic rocks 
(Jaffre, 1980; Morat et al., 1984; 1986; Jaffre et al. , 
1987). Such biogeochemical factors, through the inter
mediacy of the vegetation, combined with an exception
ally long period of isolation (Bauer, 1988, 1990) have 
also played a role in determining the composition of the 
island's fauna. High levels of endemism at the species 
level and above characterize many arthropod groups 
(Gressit, 1961; Holloway, 1979; Otte, Alexander & 
Cade, 1987; other papers, this volume) and freshwater 
and terrestrial molluscs (Solem, 1961), for example. 
Although Diamond (1984) has claimed that New Cale
donia is not sufficiently large to have produced a signif
icant radiation of terrestrial vertebrates, the 
herpetofauna provides clear evidence that substantial 
evolutionary diversification has occured in situ (Bauer, 
1988). Fifty-one terrestrial reptile species, of which 
80% are endemic, and one introduced frog comprise 
the known herpetofauna of the territory of New Caledo-
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nia. The uniqueness of the New Caledonian herpeto
fauna and the relative paucity of biological information 
regarding its components suggest that the present state 
of knowledge of the systematics, biogeography and 
conservation status and needs of the region should be 
assessed. 

The New Caledonian herpetofauna 

In comparison with the rest of the islands of the 
Pacific, the New Caledonian herpetofauna is exception
ally rich (Brown, 1956; Gibbons, 1985; Bauer, 1988). 
Daugherty et al. (1990) highlighted the relative richness 
of the herpetofauna of New Zealand when adjusted for 
area and demonstrated that in these terms the lizard 
fauna of that country is richer than that of Australia." 
Normalized in this way, the lizard fauna of New Cale
donia is a full order of magnitude richer still. Sixty-six 
reptile taxa have been reliably recorded from New Cale
donia and the Loyalty Islands (Bauer & Vindum, 
1990). Of these, fifty-one are terrestrial and forty are 
strictly endemic, while an additional species (Caledo
niscincus atropunctatus) extends only to the southern 
islands of the adjacent nation of Vanuatu. Only skinks 
and geckos are represented among the native reptiles of 
the New Caledonian mainland, and native amphibians 
are lacking entirely. Nonetheless, the vast majority of 
taxa are endemic. Generic endemism for the scincid 
lizards had previously been underestimated, but recent 
work (e.g. Sadlier, 1986) has clarified some patterns 
of relationship and established new genera. 

The gekkonid fauna of New Caledonia and the 
Loyalty Islands consists of twenty-one species includ
ing representatives of two subfamilies, the Diplodacty
linae and Gekkoninae. These are assigned to eight 
genera as follows: 

Subfamily Diplodactylinae 

Bavayia ROUX 1913 

Endemic to New Caledonia and the Loyalty 
Islands. Species referred: B. crassicollis ROUX 
1913; B. cyclura (GUNTHER 1872); B. montana 
ROUX 1913; B. ornata 1913; B. sauvagii (BOU
LENGER 1873); B. septuiclavis SADLIER 1989; 
B. validiclavis SADLIER 1989. 

Eurydactylodes WERMUTH 1965 

Endemic to mainland New Caledonia. Species re
ferred: E. symmetricus (ANDERSSON 1980); E. 
vieillardi (BA V AY 1869). 

Rhacodactylus FITZINGER 1843 

Six species endemic to New Caledonia, three 

endemic to northern Australia. New Caledonia 
species referred: R. auriculatus (BA V AY 1869); 
B. chahoua (BAVAY 1869); R. ciliatus 
GurCHENOT 1866); R. leachianus (CUVIER 
1829); R. sarasinorum ROUX 1913; R. trachy
rhynchus BOCAGE 1873. 

Subfamily Gekkoninae 
Gehyra GRAY 1834 

Thirty-two species throughout southeast Asia, 
Australia and Oceania with introductions into 
North America, Africa and the islands of the 
Indian Ocean. The one species in the Loyalty 
Islands also occurs elsewhere in Melanesia. New 
Caledonian species referred: G. vorax GIRARD 
1858. 

Hemidactylus GRAY 1825 
Seventy-five species naturally distributed in 
Africa, Asia, Oceania and South America and in
troduced into North America, the West Indies and 
Australia. Two species, both widely distributed in 
Asia and the Pacific, occur in New Caledonia. 
New Caledonian species referred: H. Jrenatus 
SClll..EGEL in DUMERIL & BIBRON 1836; H. 
garnotii DUMERIL & BIBRON 1836. 

Hemiphyllodactylus BLEEKER 1860 
Five or more species (currently under revision by 
G. Zug) distributed throughout southern and 
southeast Asia and Oceania. One widely distribut
ed Asian/Oceanic species occurs in New Caledo
nia. New Caledonian species referred: H. typus 
BLEEKER 1860. 

Lepidodactylus FITZINGER 1843 
Twenty-three species distributed from India and 
Sri Lanka through southeast Asia and across 
Oceania. One widely distributed pan-Pacific 
species in New Caledonia. New Caledonian 
species referred: L. lugubris (DUMERIL & 
BIBRON 1836). 

Nactus KLUGE 1983 
Five species distributed disjunctly in Oceania and 
the Mascarene Islands. One widely distributed 
Australian/Oceanic species in New Caledonia. 
New Caledonian species referred: N. pelagicus 
(GIRARD 1858). 

Skinks are represented by twenty-seven species in 
New Caledonia. All species are members of the 
Eugongylus group of the subfamily 
Lygosominae. 

Subfamily Lygosominae 
Caledoniscincus SADLIER 1986 



Four species all occurring in the New Caledonian 
region, one also present in southern Vanuatu. 
Species referred: C. atropunctatus (ROUX 1913); 
C. austrocaledonicus (BA VA Y 1869); C. festivus 
(ROUX 1913); C. orestes SADLIER 1986. 

Cryptoblepharus WIEGMANN 1834 
Approximately thirty-nine species distributed 
throughout the eastern Indo-Australian Archipela
go, Australia and Oceania, and the far west central 
Indian Ocean and adjacent Mrican coast (Greer, 
1974). One species endemic to New Caledonia 
and the Loyalty Islands. New Caledonian species 
referred: C. novocaledonicus MERTENS 1928. 

Emoia GRAY 1845 
Seventy-two species (fide Brown, 1991), distrib
uted throughout most of Oceania from southeast 
Asia to Polynesia. Two species, one endemic, 
occur in the Loyalty Islands. New Caledonian 
species referred: E.cyanura (LESSON 1826); E. 
loyaltiensis (ROUX 1913). 

Geoscincus SADLIER 1986 
Endemic to mainland New Caledonia. Species re
ferred: G. haraldmeieri (BOHME 1976) 

Graciliscincus SADLIER 1986 
Endemic to New Caledonian mainland. Species 
referred: G. shonae SADLIER 1986. 

Lioscincus BOCAGE 1873b 
Endemic to New Caledonia and the Loyalty 
Islands. Species referred: L. greeri (BOHME 
1979); L. nigrofasciolatum (PETERS 1869); L. 
novaecaledoniae (PARKER 1926); L. steindach
neri BOCAGE 1873; L. tillieri (INEICH & 
SADLIER 1991). 

Marmorosphax SADLIER 1986 
Endemic to mainland New Caledonia and the Isle 
of Pines. Species referred: M. euryotis 
(WERNER 1909); M. tricolor (BA VAY 1869). 

Nannoscincus GUNTHER 1872 
Six species, five endemic to mainland New Cale
donia and one endemic to southeastern Australia. 
New Caledonian species referred: N. gracilis 
(BAVAY 1869); N. greeri SADLIER 1986; N. 
mariei (BA V AY 1869); N. rankini SADLIER 
1986; N. sleveni LOVERIDGE 1941. 

Phoboscincus GREER 1974 
Endemic to New Caledonia and Loyalty Islands. 
Spcies referred: P. bocourti (BROCCH! 1876); 
P. garnieri (BA V AY 1869). 

Sigaloseps SADLIER 1986 
Endemic to mainland New Caledonia. Species re
ferred: S. deplanchei (BA V A Y 1869). 
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Tropidoscincus BOCAGE 1873 
Endemic to mainland New Caledonia. Species re
ferred: T. aubrianus BOCAGE 1873b; T. rohssii 
(ANDERSSON 1908); T. variabilis (BAVAY 
1869). 

History of herpetofaunal investigation in 
New Caledonia 

The first species of reptile to be described from New 
Caledonia was the giant gecko Rhacodactylus leachia
nus, although Cuvier (1829) indicated that the origin of 
the specimen was unknown. In the subsequent 164 
years a further fifty species of terrestrial reptiles have 
been recorded from the region (Table 1). 

The early period of significant herpetofaunal investi
gation in New Caledonia was initiated by the works of 
Bavay (1869) and Bocage (1873a, 1873b, 1881). 
Bavay, who collected in New Caledonia himself, estab
lished an especially significant foundation for subse
quent research. In addition to describing new geckos 
and skinks, he provided ecological data for many 
species and provided comments about general distribu
tion patterns within New Caledonia. Boulenger (1883) 
also described New Caledoillan species and provided a 
summary of the gekkonid fauna of the island. In the 
Catalogue of the Lizards in the British Museum (Bou
lenger, 1885, 1887) all species known at the time were 
recorded, and by the turn of the century approximately 
one half of the taxa recognized today had been de
scribed (see Table 1). The early period of investigation 
ended with the expedition of Fritz Sarasin and Jean 
Roux (1911-12), during which large, well
documented reptile collections were assembled. These 
collections formed the basis for Roux's (1913) mono
graph which summarized the entire terrestrial and 
marine herpetofauna of New Caledonia and the Loyalty 
Islands. 

Following a hiatus of sixty-five years, during which 
little additional information was published, a period of 
renewed interest in New Caledonian reptiles began in 
the late 1970s with the description of two new scincid 
species collected by Harald Meier (Bohme, 1976, 
1979). Meier himself (1979) published an overview of 
his observations on the herpetofauna, induding ecolog
ical data. Subsequently, opportunistic field observa
tions and studies of captive breeding and biology 
(Henkel, 1981, 1986a, 1987, 1988, 1991; Bohme & 
Henkel, 1985; Sameit, 1985) have added significantly 
to the knowledge of New Caledonian geckos. System-
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Table 1. Chronology of the description of the endemic lizards of New Caledonia and the Loyalty 
Islands. 

Date Taxa 

1800-1850 Gekkonidae 
Rhacodactylus leachianus 

1851-1900 Gekkonidae 
Rhacodactylus ciliatus 
Rhacodactyus chahoua 
Rhacodactylus auriculatus 
Eurydactylodes vieillardi 
Bavayia cyclura 
Rhacodactylus trachyrhynchus 
Bavayia sauvagii 

Scincidae 
Lioscincus nigrofasciolatum 
Phoboscincus gamieri 
Tropidoscincus variabilis 
Marmorosphax tricolor 
Caledoniscincus austrocaledonica 
Sigaloseps deplanchei 
Nannoscinus mariei 
Nannoscincus gracilis 
Lioscincus steindachneri 
Tropidoscincus aubrianus 
Phoboscincus bocourti 

1901-1950 Gekkonidae 
Eurydactylodes symmetricus 
Bavayia mantana 
Bavayia crassicollis 
Bavayia omata 
Rhacodactylus sarasinorum 

Scincidae 
Tropidoscincus rohssii 
Marmorosphiu 'euryotis 
CaledoniscincuS atropunctatus 

. . Caledonls.cincus festivus 
. '., Emoia loya.ltiensis 
.' Liosciftcu~ npvaecaledoniae 

'. 'CryptOblepharus novocaledonicus 
,. . ' l'/an"tO~c.iricus sleveni 

-:-

. ': 19~.1"" .. Gekkonidae 
.. . Bavtiyia validiclavis 

Bavayia septuciclavis 
.' 

Scincidae' 
Gepscincus haraldmeieri 
Lioscincus greeri 
Graciliscincus shonae 
Caledoniscincus orestes 
Nannosdncus rankini 
Nannoscincus greeri 
Lioscincus tilZieri 

atic and biogeographic analyses and fiel~-based studies 
of biology have primarily been the result of the work 

o 

Cumulative 
Author number of taxa (%) 

Cuvier, 1829 1 (2.5%) 

Guichenot, 1866 
Bavay, 1869 
Bavay, 1869 
Bavay, 1869 
Giinther, 1872 
Bocage, 1873 
Boulenger, 1883 

Peters, 1869 
Bavay, 1869 
Bavay, 1869 
Bavay,1869 
Bavay, 1869 
Bavay,1869 
Bavay, 1869 
Bavay, 1869 
Bocage, 1873 
Bocage, 1873 
Brocchi, 1876 19 (46%) 

Andersson, 1908 
Roux, 1913 
Roux, 1913 
Roux, 1913 
Roux, 1913 

Andersson, 1908 
Werner, 1909 
Roux, 1913 
Roux, 1913 
Roux, 1913 
Parker, 1926 
Mertens, 1928 
Loveridge, 1941 31 (75.5%) 

Sadlier, 1989 
Sadtier, 1989 

Bohme, 1976 
Bohme,1979 
Sadlier, 19&6 
Sadlier, 1986 
Sadlier, 1986 
Sadlier, 1986 
Ineich & Sadler, 1991 41 (100%) 

carried out in New Caledonia by the authors of the 
present paper over the last decade.' This has resulted in 



the publication of a number of papers dealing with both 
skinks and geckos (Bauer, 1985, 1988, 1990; Sadlier, 
1986, 1989; Bauer & Devaney, 1987; Bauer & 
Vindum, 1990; Ineich & Sadlier, 1991) and the accu
mulation of large and diverse specimen collections 
housed primarily at the Australian Museum (Sydney) 
and the Califomia Academy of Sciences (San 
Francisco). 

SYSTEMATICS OF THE TERRESTRIAL REPTILES 
OF NEW CALEDONIA 

Family Oekkonidae 

The subfamilial division of gekkonids devised by Un
derwood (1954, 1955) has remained relatively stable 
and was fonnalized and modified by Kluge (1967). 
More recently, Kluge (1987) has placed subfamilial re
lationships into an explicitly cladistic framework. The 
largest subfamily, the Gekkoninae, is demonstrably 
paraphyletic, having given rise to the Sphaerodactyli
nae. Two subfamilies, the Diplodactylinae and Gek- ~~ 

koninae (sensu stricto) occur in New Caledonia. The 
Diplodactylinae are endemic to the southwestern 
Pacific, with representatives in Australia, New Zealand 
and New Caledonia. Two tribes. are recognized within 
the subfamily, the strictly Australian Diplodactylini and 
the Carphodactylini, with representatives in all three 
regions. In addition, it appears likely that the flap
footed lizards (Pygopodidae) of Australia and New 
Guinea may in fact belong in the diplodactyline clade, ' 
perhaps as the sister group of the Diplodactylini 
(Kluge, 1987; but see King, 1987a,b; King & 
Mengdfm, 1990). Although Kluge (1967) and Russell 
(1972) regarded the carphodactyUnes as the more 
'primitive' tribe, the characteristic patch of preanal 
pores cited by Kluge (1967) stands as a putative synap
omorphy of the group. 

Each of the three New Caledonian diplodactyline 
genera has long been recognized as distinctive, and 
large morphological gaps clearly delineate generic 
boundaries. Only Bavayia, which had been confused 
with the gekkonine genus Lepidodactylus prior to the 
work Roux (1913), has ever been placed in a polyphy
letic grouping. Relationships within the Carphodactyl
ini were examined by Bauer (1990), whose results 
suggested that the New Caledonian genera, Bavayia, 
Eurydactylodes and Rhacodactylus fonned a monophy
letic group if the three Australian taxa preViously as
signed to Pseudothecadactylus were included in 
Rhacodactylus. This group as a whole was hypothe-
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sized to be the sister group of portions of the paraphy
letic New Zealand genus Hoplodactylus. However, 
resolution of Hoplodactylus species in general was 
only weakly supported. The close relationship of Pseu
dothecadactylus to Rhacodactylus had previously been 
hinted at (Holloway 1979) and received support from 
chromosomal work of King (1987a,b) who indicated 
that a unique and purportedly derived biarmed karyo
type was shared by the New Zealand and New Caledo
nian taxa plus Pseudothecadactylus. King (1987a,b), 
however, also include Oedura,an endemic Australian 
genus usually assigned to the Diplodactylini, in this 
group. If correct, the Carphodactylini as presently 
defined would be paraphyletic. Re-analysis of the origi
nal data set of Bauer (1990) further suggests that Pseu
dothecadactylus may equally parsimoniously be placed 
as the sister taxon to the entire monophyletic New Cale
donian clade. King's (1987b; King & Mengden, 1990) 
suggestion that the Queensland endemic Carphodacty
Ius laevis also belongs in this grouping seems untena
ble given the large number of characters supporting its 
union with Nephrurus and Phyllurus. 

Resolution of intrageneric relationships was only 
weakly supported by Bauer's (1990) data, although 
some patterns of relationship characterized species dis
tribution within the New Caledonian species of Rhaco
dactylus, with R. chahoua and R. ciliatus sharing 
several features. King & Mengden (1990) found the R. 
leachianus differed from both R. auriculatus and R. 
sarasinorum with respect to presumptive pericentric in
version differences, but these could not be assigned po
larity effectively. Bauer (1990) did not examine 
relationships within all species of Bavayia, but accept
ed similiarity of digital morphology as evidence that B. 
omata was the closest relative of B.sauvagii and that 
the other recognized species were allied to B. cyclura. 
Chromosomal similarities of the three species thus far 
examined appear to support this assumption (King & 
Mengden, 1990). 

Relationships among the gekkonine gecko genera 
remain obscure. At least one species, HemidactyIus 
frenatus, is known to be a recent colonizer of New Cal
edonia (Bauer & Vindum, 1990). Others may also have 
been spread by human agency (Bauer, 1988). The only 
meaningful divisions of gekkonine genera into putative
ly natural groups has been those of Russell (1972) and 
Kluge (1983). Russell (1972) recognized generic 
groupings, with but these were explicitly morphofunc
tional rather than phylogenetic. Kluge (1983) presented 
his data in a strictly phylogenetic context, but his tribal 
organizations depended on a single character, the loss 
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of the second ceratobranchial arch. Nonetheless, the 
morphofunctional groupings, with few exceptions, are 
not inconsistent with the tribal arrangement. King 
(1987c) criticized Kluge's (1983) tribal divisions, but 
his arguments for the polyphyly of the subfamily are 
spurious and suggest rather non-congruence of mor
phological and karyological data sets with respect to 
tribal arrangements. 

Kluge (1968) regarded two of the genera occurring 
in New Caledonia, Lepidodactylus and Hemiphyllodac
tylus as especially closely related. These two genera, 
along with Gehyra were placed in the Gekko-group by 
Russell (1972). Hemidactylus was placed in another 
group, also defined by digital characteristics. All of the 
New Caledonian genera of gekkonines, including 
Nactus, lack the second ceratobranchial and were thus 
placed in the putatively monophyletic tribe Gekkonini 
by Kluge (1983). It is highly unlikely that any of the 
New Caledonian gekkonines share any special phyllog
enetic relationships to one another. All species are 
members of widely distributed pan-Pacific or Asiatic/ 
Oceanic groups and all except Gehyra vorax, which 
has a limited distribution in Melanesia and western Pol
ynesia, range from at least the Indo-Australian Archi
pelago to eastern Polynesia. It is clear that the present 
distribution of these taxa reflects dispersal rather than 
vicariance. 

Family Scincidae 

The relationships of the New Caledonian Scincidae are 
obscure at all but the highest taxonomic levels. This 
problem is not peculiar to the New Caledonian species 
but also extends to a large group of scincid taxa occur
ring mainly in southeastern Australia, New Zealand 
and the rest of the Pacific region. 

Historically, the majority of species in this group 
were assignable to the genus Leiolopisma, and com
prised an assemblage of primitive species that pos
sessed a transparent window in the lower eyelid. Greer 
(1974) was the first recent worker to review the sys
tematics of this problem group, recognizing three dis
tinct units (Groups I, II and Ill) comprising twenty
two genera. The New Caledonian taxa known at that 
time were placed into three genera, Phoboscincus, 
Anotis, and Leiolopisma, all of which were members 
of Group II. Later, Greer (1979) formally erected three 
subdivisions for the Australian genera and most of the 
Pacific genera: the Sphenomorphus group (comprised 
in part by Greer's 1974 Group I taxa); the Egemia 
group; and the Eugongylus group, including the Eu-

gongylus subgroup (Group II taxa of Greer, 1974) and 
the Lampropholis subgroup (Group III taxa of Greer, 
1974). 

Independent research using cytological techniques 
(Donnellan, 1985) has subsequently supported the ro
bustness of Greer's three major groups of Australasian 
scincids. Nonetheless, conflicting schemes of relation
ships within, the Eugongylus group have been pro
posed. Research into this group has been directed 
towards determining (1) major subgroups within the 
group (Greer, 1989); (2) the inter- and intrageneric re
lationships of the Australian Leiolopisma and associat
ed genera (Hutchinson et al., 1990); and (3) the 
identification of natural groups in the New Caledonian 
scincids (Sadlier, 1986, 1990). 

Sadlier (1986) provided the first revision of the tax-
0nomy of New Caledonian scincids since that of Roux 
(1913) and identified a number of generic groupings on 
the b;:tsis of shared derived character states. A subse
quent review of the genus Nannoscincus CSadlier, 
1990) provided the first scheme of relationships 
between species in the genus, and tentatively identified 
a link between New Caledonian and east Australian 
scincids by way of inclusion (in a monophyletic genus) 
of the east Australian species N. maccoyi in what is 
otherwise a predominantly New Caledonian (five 
species) genus. The recognition of a number of mono
phyletic genera in the New Caledonian scincid fauna 
contributed to the dismantling of the paraphyletic 'Leio
lopisma' to which most of the species had been as
signed by previous workers. However, some New 
Caledonian taxa were not readily assignable to any 
natural group of species and were, for convenience, re
tained in Leiolopisma pending further investigation. 
Subsequent research CGreer, 1989; Hutchinson et al., 
1990) on the Australian Eugongylus group species 
has, in effect, restricted Leiolopisma to the type species 
L. telfarii and the extinct species L. mauritianum both 
from the Mascarene Islands, with the Australian taxa 
formerly assigned to the genus now placed in a number 
of different genera. The New Caledonian taxa previ
ously retained in Leiolopisma are now placed in the 
genus Lioscincus given the evidence that a monophylet
ic Leiolopisma does not include any Australasian 
region species. Lioscincus itself may, however, be par
aphyletic and the species presently referred to it may ul
timately be placed into several genera. No substantive 
attempt has yet been made to interpret the relationships 
of the New Caledonian genera to one another or other 
Eugongylus group taxa. Such a review would require 
the analysis of all Eugongylus group taxa, and remains 



one of the most pressing tasks in New Caledonian 
herpetological research. 

Greer (1989) re-evaluated relationships of the Eu
gongylus group taxa and recognized two new groups. 
One was diagnosed by the presence of fusion of the at
lantal arches to the intercentrum in the first cervical ver
tebra, this character is unique to this particular clade of 
Eugongylus group species and has not been recorded 
from other lygosomines. The other subgroup is a para
phyletic assemblage of species lacking this character. 
The atlantal arch character is variably distributed among 
the New Caledonian genera, and allocation of the 
genera to one or the other major subgroups in the Eu
gongylus group does not have any obvious biogeo
graphical significance. 

Hutchinson et al. (1990) proposed a different 
arrangement for the Australian Leiolopisma and their 
relatives, proposing a number of new monophyletic 
genera based primarily on molecular (MCF) data, and 
supported and diagnosed by a number of morphologi
cal criteria. The scheme of relationships proposed cuts 
across Greer's (1989) most recent sub groupings within 
the Eugongylus group. Certain of the genera proposed 
by Hutchinson et al. (1990) (Niveoscincus and Pseude
moia) contain species both with and without the 
derived character state for the first cervical vertebrae, 
implying that this unique character has evolved several 
times within the Australian Eugongylus group genera. 
The molecular component of their study included a 
one-way cross comparison of the Australian Leiolopis
ma and their relatives with certain representative taxa 
from New Zealand, New Caledonia and Oceanic 
genera (Emoia, Eugongylus) , and with the type of 
species of Leiolopisma, L. telfarii. They concluded 
that: none of the non-Australian 'Leiolopisma' or their 
relatives are congeneric with any Australian taxa; the 
New Caledonian and the New Zealand-Lord Howe 
Island 'Leiolopisma' are part of an Australian regional 
Eugongylus group radiation but that neither are particu
larly closely allied to the Australian genera, or to each 
other; and initial divergence between the major Austra
lian lineages of "Leiolopisma' and its relatives was ap
parently synchronous with that of the New Caledonian 
and New Zealand radiations. 

The data presented by Hutchinson et al. (1990) 
clearly is at odds with the scheme of relationships pro
pO,sed by Greer (1989) and highlights the need for a 
different approach to this problem of relationships 
within the Eugongylus group. Similarly, the current 
concept of the large Eugongylus group genus Emoia 
(more than seventy species) presents a problem not 
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unlike that of 'Leiolopisma' . 
Brown (1991) recently reviewed the genus Emoia 

and placed the two New Caledonian species, E. 
cyanura and E. loyaltiensis, in two different species 
groups (the E. cyanura and E. samoensis groups, re
spectively), each of which is putatively an evolutionary 
lineage. Within the genus as a whOle'there are two sub
groups, one an assemblage of species with paired nasal 
bones-the primitive condition for the genus, and one a 
presumably monophyletic group with fused nasal 
bones-a derived condition that is rare among skinks in 
general (Brown, 1991). Both the E. samoensis and E. 
cyanura species groups belong to the assemblage re
taining the plesiomorphic condition of the nasals. Their 
inclusion in the same genus is tentative, as it is based 
only on two characters, a clear disc in the lower eyelid 
and fused frontoparietal scales, characters that are 
widespread in other Eugongylus group taxa. At this 
point the relationships of the E. cyanura and E. sa
moensis species groups to other Emoia or other Eugon
gylus group taxa are obscure, and like the previously 
held conception of 'Leiolopisma' in the Australasian 
region, may in fact represent a number of essentially 
primitive and difficult to diagnose Eugongylus group 
taxa. 

BIOGEOCRAPHY OF THE NEW CALEDONIAN 
TERRESTRIAL HERPETOFAUNA 

Roux (1913) identified four faunal elements in the New 
Caledonian region: strictly New Caledonian endemics, 
regional endemics (New Caledonia and the Loyalty 
Islands), Melanesian-Polynesian elements and cosmo
politan elements. More recently Bauer (1988; Bauer & 
Vindum, 1990) redefined the faunal elements in light of 
phylogeny and advances in historical geology. Most of 
the gekkonine geckos are either human introductions or 
relatively recent overwater dispersers (Bauer & 
Vindum, 1990). Within New Caledonia these species 
are either limited to areas of human activity (Hemidac
tylusfrenatus), or are widely distributed in all appropri
ate habitats. These taxa would appear to have little 
significance for the historical biogeography of New 
Caledonia in its Pacific context or for the ecological bi
ogeography of New Caledonia itself. The recent recog
nition of hitherto unknown genetic diversity in some 
species, such as Lepidodactylus lugubris (Ineich, 
1987, 1988; Pasteur et al., 1987; Volobouev & 
Pasteur, 1988), and Nactus pelagicus (Moritz, 1987) 
however, suggests that their distribution patterns can 
be meaningfully examined in an historical context. 
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Only Gehyra vorax, among the gekkonines, shows a 
restricted distribution, but the range of this species in 
the Loyalty Islands is poorly known. It appears likely 
that it too reached the region by overwater dispersal, al
though ecological requirements and/or competition 
from Rhacodactylus spp. on the mainland of New Cal
edonia may account for its restriction to the Loyalties. 

Carphodactyline geckos and skinks, exclusive of 
Emoia cyanura (which occurs in the Loyalties and fits 
the same pattern as the gekkonines above), are all re
gionally endemic, at least at the specific level. Two of 
the skinks, Cryptoblepharis novocaledonicus and 
Emoia loyaltiensis, are endemics, but are representative 
of genera characterized by broad insular distributions 
characteristic of overwater dispersal. The two species 
of Loyalty Emoia do not appear to be particularly 
closely related (Brown, 1991) and certainly reflect two 
founder events in the region. 

The remaining lizards of New Caledonia, the Eugon
gylus group skinks and carphodactyline geckos are 
longer-term inhabitants of New Caledonia (Bauer, 
1988; Bauer & Vindum, 1990) and have undergone ex
tensive speciation within the region. Together with 
other groups for which New Caledonia is a significant 
area of endemism, these lizards serve as a potentially 
valuable source of data for the erection of a general 
biogeographical hypothesis of the relationships of the 
region within a broader southwestern Pacific frame
work. However, at present a meaningful cladistic bio
geographic analysis of New Caledonia in its Pacific 
context remains beyond reach, as explicit phylogenies 
exist for relatively few taxonomic groups. In the cases 
of the reptiles only the carphodactyline geckos have 
been analysed phylogenetically. 

On the basis of broad patterns of similarity with 
other groups, the sister area relationships of New Cale
donia and parts of northern New Zealand have been 
suggested (Bauer, 1990). Congruence of phylogenetic 
patterns with general patterns of geologically based 
area relationships (Bauer, 1990) as well as approximate 
dating based on immunological divergence of taxa 
(King, 1987a) strongly support the hypothesis that the 
diplodactylines have been evolving in situ in the south
west Pacific since at least the Cretaceous. The Gond
wanan origin of this group appears certain (King, 
1987a; Bauer, 1990). The Eugongylus group of lygos
omine skinks is a likely source for informative data for 
biogeographic analysis. As indicated above, the group 
as a whole is monophyletic and a number of putatively 
monophyletic genera endemic to New Caledonia have 
been identified (Sadlier, 1986). However, as explicit 

phylogenies are lacking for the group as a whole, the 
only pattern of inter- or intrageneric relationship sup
porting extra-New Caledonian affinities is that suggest
ing an Australian-New Caledonian relationship in 
Nannoscincus (Sadlier, 1990). Despite the apparent 
low vagility of both these skinks and the geckos of the 
genus Rhacodactylus, the most parsimonious interpre
tation of the existing phylogenetic data would suggest 
that Australian affinities at the intra-generic level are re
flections of secondary invasion rather than implications 
of sister area relationships of New Caledonia and 
Australia. 

No adequate phylogenetic hypotheses exist for rela
tionships of lizards at the intra-New Caledonian level. 
Nonetheless, certain areas of endemism are evident on 
the basis of distributional patterns. Some of these have 
been previously identified (Sadlier, 1986; Bauer, 1990; 
Bauer & Vindum, 1990). Most striking is the faunal 
element which is restricted to the regions of lateritic 
soils on the southern ultramafic block of New Caledo
nia. This include endemic genera (Graciliscincus and 
Sigaloseps) and morphologically distinctive species of 
more widespread genera (e.g. Nannoscincus mariei). 
Also included are taxa that are morphologically similar 
to northern putatitive sister species. Tropidoscincus 
rohssii (southern) and T. variabilis (northern) are such 
a pair. A similar situation may occur in Caledoniscin

cus austrocaledonicus in which northern and southern . 
colour pattern morphs may be recognized (Sadlier, 
1986). The region immediately surrounding Mt Panie 
in the north east of New Caledonia is also a significant 
region of endemism for lizards, with Bavayia ornata, 
B. validiclavis and Caledoniscincus orestes all locally 
endemic. Other examples may also exist but the limited 
distributional data for many species precludes the dis
tinction between areas of endemism and insufficient 
survey activity. The east-west decreasing rainfall gradi
ent of New Caledonia is also significant in determining 
local distribution patterns (Bauer & Vindum, 1990). 
Members of the genus Rhacodactylus are restricted to 
forested areas and are therefore distributed primarily in 
the eastern and southern forests. This genus too exhib
its the effect of the ultramafic block, with two southern 
endemics, R. auriculatus and R. sarasinorum. The ulti
mate and proximal means by which patterns of distribu
tion of endemic lizards within New Caledonia have 
been established and maintained remain obscure. Bauer 
(1990) proposed that the evolution of carphodactyline 
geckos in New Caledonia may have been effected by 
the Eocene overthrusting of peridotite sheets (Dubois et 
al., 1973; Avias, 1973) .. The intermediary between 



such geologic features and the lizards has been hypo
thesized to be the unique vegetation characteristic of the 
lateritic soils of the ultramafic regions (J affre, 1980). 

CONSERVATION OF THE NEW CALEDONIAN 
HERPETOFAUNA 

Threats to the herpetofauna 

Island faunas have long been recognized to exist in a 
precarious balance that is prone to disruption both by 
naturally occurring physical phenomena and by direct 
and indirect human impact (Carlquist, 1974; Paulian, 
1983). As a consequence, much conservation effort 
has been focused on islands and their biota (Brockie et 

al., 1988;. Loope, Hamann & Stone, 1988). In the 
Pacific, human activity is known to have played a large 
role in the extinction of vertebrates, especially birds 
(Olson & James, 1982, 1984; Cassels, 1984; Stead
man, 1985, 1988; Steadman & Olson, 1985; Balouet & 
Olson, 1989). Human agency, however, has only re
cently been recognized as significant with respect to 
reptile extinctions (Pregill & Dye, 1989). In the case of 
New Caledonia such impacts may have been especially 
devastating. Recent paleontological research has dem
onstrated that crocodilians (Buffetaut, 1983; Balouet & 
Buffetaut, 1987), meiolaniid turtles (Gaffney, Balouet 
& de Broin, 1984) and varanids (Gaffney etal., 1984) 

once inhabited the mainland of New Caledonia. Both 
the crocodile Mekosuchus inexpecatus and the meiolan
iid turtle were apparently contemporaneous with man in 
New Caledonia and their extinction has been ascribed 
to human activities (Balouet, 1990). The maintenance 
of the diversity and uniqueness of the remaining reptile 
fauna of the region must be a prominant conservation 
goal. 

A present, none of the New Caledonian lizards are 
hunted for commercial or other purposes. Licensed col
lecting of terrestrial reptiles for research or the pet trade 
probably has a negligible impact, as fewer than 6000 
specimens have probably been exported since the initial 
French annexation of the island. The two primary 
threats to the fauna come from the influence of intro
duced species, and principally, from habitat 
destruction. 

The impact of introduced animals on the herpetofau
na of New Caledonia has been poorly documented. 
Three species of amphibians and reptiles have been 
introduced and become established within historical 
times. The only intentional introduction was that of the 
Australian hylid frog Litoria aurea in the late nineteenth 
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century. Today Litoria is widespread in many habitats 
from urban gardens to gallery forest, although it is 
generally absent at elevations above 200 m and in rain
forest blocks, except along coastal margins. The effect 
of Litoria on the native vertebrate fauna of New Cale
donia appears to be minor, but predation on native 
skinks (Caledoniscincus austrocaledonicus) does occur 
(Bauer & Vindum, 1990). The gekkonine gecko Hemi

dactylus Jrenatus appears to have been introduced. as 
in Hawaii (Hunsaker & Breese, 1967) around World 
Warn, in association with increased military shipping. 
Bauer & Vindum (1990) discussed the influence of this 
species on other gekkinine geckos. The most dramatic 
influence on indigenous species has been the ecological 
exclusion of Hemidactylus gamotii from most dis
turbed habitats. Although this species was common in 
Noumea before World War 11, it has since become 
rare, except in primary forest habitats where it occupies 
cavities and crevices in the trunks of large trees. The 
third and most recent introduction has been the blind 
snake Ramphotyphlops braminus. The present distribu
tion of the snake is unknown, but it almost certainly 
has little or no impact on the native reptiles. 

As elsewhere (Wilson & Porras, 1983) introduced 
amphibians and reptiles may be assumed to have a 
minor influence on the indigenous herpetofauna. More 
destructive has been the introduction of rodents to New 
Caledonia. The native mammalian fauna consists only 
of bats. Rats and mice probably arrived with the first 
settlers and are now widespread, although they are not 
as numerous as in many other regions where they have 
been introduced. Rattus spp. have been especially im
portant in the reduction or extinction of a wide range of 
island vertebrates (Atkinson, 1985). Although no direct 
evidence of rat predation on eggs or adults or any lizard 
species in New Caledonia has been documented, it is 
possible that there is a negative effect. Whitaker (1973, 
1978) and Newman & McFadden (1990) reported on 
the effects of rats on the indigenous reptiles of New 
Zealand's offshore islands and found that large noctur
nal species were most vulnerable. The Polynesian rat 
or kiore (Rattus exulans) takes reptilian prey, and may 
have an especially significant negative effect on large 
nocturnal skinks and tuataras (Newman & McFadden, 
1990). By inference, in New Caledonia this would 
place Rhacodactylus and perhaps to some of the larger 
skink species, such as Phoboscincus at highest risk. 
Feral cat predation may be important in some island 
groups (Seabrook, 1990) as are other introduced car
nivorous and omnivorous feral species (Brockie et al" 
1988; Loope et al., 1988), but its significance in New 
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Caledonia is not known. Cats clearly take both birds 
and reptiles, but we have not noted a significant impact 
except in urban and suburban areas where house cats 
take significant numbers of the smaller skinks. 

The impact of introduced fauna on the New Caledo
nian herpetofauna is not limited to vertebrates. The 
introduced 'fourrni electrique', Wasmannia auropuncta
ta, may have a significant localized effect on lizards, 
especially geckos. We have found a decrease in both 
lizard diversity and density in parts of northern New 
Caledonia into which this ant has recently spread. 

By far the most significant pressures on the herpeto
fauna come from habitat destruction. Three major cat
egories may be identified: agriCUltural and related 
burning, deforestation, and mining. Agricultural slash 
and burn practices are a major environmental problem 
on many Pacific islands (e.g. Gill, 1987) and fire has 
been regarded as the most significant factor in changing 
the landscape over much of the Pacific (Kirch, 
1982a,b; Stone, 1985; McGlone, 1989), chiefly 
through its promotion of deforestation. Although New 
Caledonia is sparsely populated, agricultural burning 
effects large parts of the lowlands of the island and 
some highland areas as well. In the relatively dry north 
and west fires may be especially devastating. No direct 
measure of the impact of fire on the herpetofauna has 
been made, but none of the indigenous species has any 
morphological or known behavioural attributes that 
would permit fire survival. Niaouli (Melaleuca quin
quenervia) and adventitious ferns ar~ the primary bene
ficiaries of burning. It is probable that naouli is 
inhabited by Bavayia sp., Eurydactylodes sp. and Lios
cincus sp. 

Lumbering and associated deforestation have been 
demonstrated to have significant negative effects on 
some species of amphibians and reptiles, especially the 
former (Bury, 1983; Buhlmann et al., 1988; Corn & 
Bury, 1989). While overall species diversity and/or 
density may not differ between disturbed and undis
turbed plots, individual forest-adapted species may 
decline. Quantitative analyses of this type have largely 
been limited to North America, but their conclusions 
are almost certainly more broadly applicable. One of 
the primary effects of deforestation is a change in soil 
characteristics, such as moisture (Bury, 1983; Buhl
mann et al., 1988). Such effects would be particularly 
significant for fossorial skinks, many of which are 
prone to dessication (Bauer & Vindum, 1990). 

Myers (1988) listed New Caledonia as one of ten 
'hotspots' with regard to tropical forest conservation. 
of the ten areas, New Caledonia has the highest per-

centage of floral endemism. Deforestation is a growing 
problem in New Caledonia. Nonetheless, the primary 
rainforest cover of New Caledonia has been placed at 
approximately 22% (Morat etal., 1984) and in compar
ison with many other regions of the world the rate of 
destruction is low indeed. Certain habitat types, 
however, such as the sclerophyll forests of the west 
coast, have been greatly reduced (see other papers this 
volume), without ever having been adequately sur
veyed with respect to the herpetofauna. 

Mining is economically important in New Caledonia 
(Lerat, 1983) and has greatly influenced much of the 
countryside. Nickel production levels in New Caledo
nia are among the highest in the world and deposits of 
chromium and cobalt are also large. Much, but by no 
means all, of the mining activity occurs in the south, in 
the large block of lateritic soils that covers the lower 
one third of the island. The unique and toxic compo
sition of the soil in these areas preclude the develop
ment of rainforest comparable to that elsewhere on the 
island and support instead a uniquely New Caledonian 
maquis (Jaffre, 1980; Jaffre et al., 1987; Mo~~t et al., 
1986), dominated by plants of the families Cyperacae, 
Casuarinacae, and Myrtacae, amongst others. This 
short, scrubby vegetation in turn supports endemic in
vertebrates and a community of locally endemic reptiles 
(see above), although densities of individuals are lower 
than in other areas of the island. Mining activity results 
in a number of damaging effects, primarily those asso
ciated with loss of vegetation and topsoil, runoffs and 
water pollution (Comuet, 1987). These problems are 
significant, but have no obvious effect on reptiles other 
than the immediate loss of habitat at the mining site. 
Some advances in the treatment of mining runoff have 
been (d' Auzon, 1983) and continue to be made. 

status of the New Caledonian 
herpetofauna 

Conservation measures began in New Caledonia in the 
1950s (Singh, 1986) and are carried on today through 
the auspices of the territorial government and interna
tional organizations. Most of the conservation effort di
rected at reptiles in New Caledonia, however, has 
focus sed on the marine reptiles, especially turtles. 
While explicit legislation strictly protects these organ
isms, the endemic terrestrial lizards receive virtually no 
legal protection. In recent years, however, local aware
ness of the herpetofauna has been promoted by the As
sociation Pour la Sauvegarde de la Nature Neo
Caledonienne (ASNNC), the primary indigenous con-
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Table 2. Distribution and status of the endemic lizards of New Caledonia and the Loyalty Islands. Distributional informa
tion (based on the number of known collecting localities) indicates the level of ubiquity of taxa within New Caledonia. 
Status reflects the relative abundance of taxa within areas of occurrence (specimens per locality) as based on museum 
records and collecting effort by the authors. 

Distribution 

Very restricted 
(1-2 localities) 

Restricted 
(3-6 localities) 

Moderately widespread 
(7 -15 localities) 

Widespread 
(16-75 localities) 

Very widespread 
(76+ localities) 

servation organization. 

Status 

rare 
rare 
rare 
extinct? 
rare 
rare 
rare 
common 
uncommon 
extinct? 
common 

uncommon 
uncommon 
uncommon 
uncommon 
uncommon 
uncommon 
uncommon 
common 
uncommon 
common 
uncommon 
uncommon 

common 
common 
uncommon 
common 
common 
common 
common 
common 
common 

uncommon 
common 
common 
common 
common 
common 
common 
common 

common 

(no. of records/ 
Taxa no. oflocalities) 

Eurydactylodes symmetricus (6/2) 
Geoscincus haraldmeieri (211 ) 
Graciliscincus shonae (2/2) 
Phoboscincus bocourti (111 ) 
Lioscincus greeri (111 ) 
Lioscincus tillieri (111 ) 
Nannoscincus rankini (2/2) 
Bavayia ornata (20/1 ) 
Bavayia validiclavis (11/2 ) 
Rhacodactylus ciliatus (16/1) 
Caledoniscincus orestes (11/1) 

Bavayia septuiclavis (15/5) 
Rhacodactylus chahoua (13/5) 
Rhacodactylus sarasinorum (8/4 ) 
Lioscincus novaecaledoniae (7/5) 
Phoboscincus gamieri (5/4) 
Tropidoscincus aubrianus (7/6) 
Rhacodactylus trachyrhynchus (31/6) 
Emoia loyaltiensis (40/4) 
Lioscincus steindachneri (24/4 ) 
Marmorosphax euryotis (100/3) 
Nannoscincus greeri ( 13/3) 
Nannoscincus sleveni (26/5) 

Bavayia montana (25/8) 
Bavayia crassicollis (2011 0) 
Eurydactylodes vieillardi (20110) 
Tropidoscincus rohssii (45115 ) 
Tropidoscincus variablis (25110) 
Cryptoblepharus novocaledonicus (70110) 
Nannoscincus gracilis (60110) 
Nannoscincus mariei (100110) 
Sigaloseps deplanchei (130110) 

Rhacodactylus leachianus (50/25) 
Caledoniscincus festivus (60/20) 
Lioscincus nigrofasciolatum (70/25) 
Bavayia cyclura (200+125) 
Rhacodactylus auriculatus (140+/30) 
Bavayia sauvagii (400+/45) 
Caledoniscincus atropuncatus (115+120) 
Marmorosphax tricolor (260+/30) 

Caledoniscincus austrocaledonicus (1500/100) 

Some protection is afforded to New Caledonian 
lizards by a system of parks and reserves. The major 
existing protected regions in New Caledonia were re
viewed by Comuet (1987) and additional areas, primar-

ily faunal and or floral reserves, continue to be added, 
especially in southern New Caledonia. Many of the 
native reptile species occur within the boundaries of the 
parks and reserves and one protected area, Riviere 
Bleu, is the only known locality for the newly de-
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Table 3. Summary of distributional data for the endemic lizard fauna of N~w Caledonia. 
As in Table 2, distributional categories are based on the number of known localities for 
each taxon. 

Localities (n) Species (n) Status Endemic fauna (%) 

1-2 11 Very restricted 27.0 
3-6 12 Restricted 29.0 
7-15 9 Moderately widespread 22.0 

16-75 8 Widespread 19.5 
>75 1 Very widespread 2.5 

41 

scribed skink Lioscincus tillieri. (Ineich & Sadlier, 
1991). Nonetheless, the ranges of many of the rarer 
species are outside parks, or are too incompletely 
known to determine whether or not they have signifi
cant overlap with protected regions. Further, some pro
tected regions are open to resource exploitation such as 
mining (Singh, 1986) which may negatively impact the 
herpetofauna. 

Any attempt to develop strategies for the conserva
tion of the unique New Caledonian herpetofauna is hin
dered by the fact that almost nothing is known about 
the biology of even the most common species. Many of 
the terrestrial reptiles are rarely encountered (Ineich & 
Sadlier, 1991). Two geckos (Bavayia septuiclavis and 
B. validiclavis) and seven skinks ( Caledoniscincus 
orestes, Geoscincus haraldmeieri, Graciliscincus 
shonae, Lioscincus greeri, L. tillieri, Nannoscincus 
greeri and N. rankini) have been described since 1979. 
Of these taxa, four of the skinks are known only from 
the type series, a single specimen of the two Lioscincus 
species and two specimens each of Geoscincus and 
Graciliscincus (both monotypic endemic genera). Simi
larly, the giant skink Phoboscincus bocourti is known 
only from the type. Rhacodactylus ciliatus, although 
represented by more than ten specimens in museum 
collections, has not been seen or collected in over a 
century. Several other species are represented by only a 
few specimens, and most are known from only a few 
localities (Tables 2, 3). 

It is not generally possible to use the IUCN defined 
categories of threat with respect to the New Caledonian 
herpetofauna. These categories are based upon 
imposed threat from environmental disturbance. In 
New Caledonia neither the status of existing popula
tions nor the extent of threats is accurately known. 
Rabinowitz, Cairns & Dillon (1986) have proposed an 
alternative system for assessing the status of plants. 
Under this scheme a matrix is constructed of geograph
ic distribution and habitat specificity vs. local popula-

100.0 

tion size. Only widely distributed organisms with 
broad habitat tolerances and locally large populations 
are deemed common. All other combinations are 'rare'. 
In the sense that virtually all New Caledonian reptiles 
are endemic and thus narrowly distributed, all would 
be considered rare by these criteria. In assessing the 
status of the New Caledonian reptiles we have taken as 
given the relatively restricted range of all the endemic 
taxa and have examined distributional range within 
New Caledonia (both geographic and by habitat type) 
and relative abundance in suitable habitats. Our deter
minations (Table 2) are based on data regarding known 
localities and numbers of specimens collected and on 
field observations. At least some of the taxa that are 
known from only a few specimens may not be in any 
special danger of extinction. Rather, apparent rarity 
may be a reflection of the incornpatability of standard 
collecting techniques with the animals' habits and habi
tats. Some lizards, however, are undoubtedly uncom
mon, and their restricted (and incompletely known) 
ranges places them at potential risk. 

CONCLUSIONS 

In comparison to many island herpetofaunas, the risk 
to the New Caledonian reptiles is relatively low. 
Human population is not dense and exploitation of 
natural resources, although damaging, is progressing at 
a slower rate than in many parts of the world. Nonethe
less, the unique character of the New Caledonian her
petofauna argues for a concerted conservation effort. 
Excluding the reptilian 'megafauna' that appears to 
have disappeared with the advent of man in New Cale
donia, the status of terrestrial reptiles may be described 
as stable or declining in proportion to habitat loss. Re
serves of some type are presently extant in representa
tive areas of the major regions of intra-island 
endemism, the southern ultramafic block and the region 
of Mt Panie. It would be desirable to upgrade the status 



of all existing reserves to limit usage to non-destructive 
acti vities. It would also be advisable to add to the 
reserve system as large blocks of east-coast humid 
forest as possible. Because so many of the lizards of 
New Caledonia are forest dependent it is essential that 
these habitats be protected. Further, although appropri
ate habitat appears to remain to support all known 
lizards species, habitat fragmentation may be signifi
cant. If pockets of organisms with highly limited vagili
ty become fragmented, genetic interchange may be 
halted entirely and local extinctions may have far
reaching consequences for entire species (Templeton et 

al., 1990). 
The major banier to effective reptile conservation 

planning in New Caledonia is the fact that huge gaps 
still exist in our knowledge of the herpetofauna. As in
dicated above, even the most basic patterns of phyloge
netic relationship are unknown within the endemic 
Scincidae, and species level relationships have not been 
evaluated for any of the taxa. It is also likely that addi
tional species will be discovered in New Caledonia. 
These will probably include cryptic species, not previ
ously recognized as being distinct, as well as entirely 
new forms. 

The' lack of distributional data for many species is 
also of special concern. At present, most distributions 
(both geographically and elevationally) are at best ap
proximations. Recent collecting efforts by the authors 
have been aimed at filling in gaps in such knowledge. 
The highly dissected landscape of New Caledonia and 
the unique features of its soils and vegetation lead to re
gional endemism within the main island. As a conse
quence certain species may have highly restricted 
ranges and gross scale inventories of major habitat 
types may be insufficient to pick out significant envi
ronmental correlates of distribution. For example, in 
Nannoscincus river drainage patterns, as well as 
factors of soil chemistry and mechanics, may be crucial 
to understanding distributional limits. For many taxa it 
is currently impossible to determine whether the few 
records available reflect some biologically meaningful 
features of the habitat or merely collecting bias. 

Our fieldwork would suggest that the task of main
taining herpetofaunal diversity in New Caledonia at 
present is truly one of conservation rather than remedia
tion. Nonetheless, the herpetofauna of the island is 
unique and the localized endemicity exhibited by many 
of the species places them at potential risk from exist
ing threats. Conservation efforts to maintain the present 
diverse endemic lizard fauna of New Caledonia should 
concentrate on strengthening and enlarging the existing 
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reserve system and in promoting efforts to protect 
entire habitat types. It is probable that the most efficient 
means to this end is the coordination of reptilian con
servation efforts with the more 'high profile' efforts, 
both locally and internationally, to conserve the avifau
na and highly endemic flora of the region. Equally im
portantly, however, the systematic, biogeographic and 
ecological data base must be expanded so that the role 
of reptiles in the New Caledonian ecosystem, and the 
role of New Caledonia in the evolution of the Pacific 
Basin herpetofauna, can be adequately assessed. 
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The Terrestrial Herpetofauna of the Ile des Pins, New Caledonia 1 

AARoN M. BAUER 2 AND Ross A. SADLlER 3 

ABSTRACT: The herpetofauna of the ne des Pins, New Caledonia, is docu
mented on the basis of 269 specimens representing 14 species. Included among 
new material collected by the authors are all but one of the seven taxa pre
viously reported for the island. The fauna is a subset of that of the New Cale
donian mainland, but a lack of elevational and habitat diversity has resulted in 
a relatively depauperate assemblage. Most of the species are endemic to the 
New Caledonian region, although several pan-Pacific geckos are also present. 
The scincid lizard Marmorosphax eury o/l's (Werner), previously regarded as 
rare, was found to be extremely abundant in rain forest on a pavement of raised 
reef. This species shares sexual dichromatism with its congener, but unlike M. 
Iricolor (Bavay) it is apparently oviparous. The status of specimens of M. eu
ryolis from the New Caledonian mainland remains unclear. 

THE HERPETOFAUNA OF the French island ter
ritory of New Caledonia is the richest of any 
nonarchipelagic island group in the Pacific, 
and its absolute number and relative per
centage of endemic forms is greater than 
those of any other island in the Pacific region 
except New Guinea (Bauer and Vindum 
1990, Bauer and Sadlier 1993). Despite in
tensive herpetological work in New Caledo
nia and the Loyalty Islands (Bavay 1869, 
Roux 1913, Sadlier 1986, 1989, Bauer 1990), 
some areas of herpetological interest have 
remained unsurveyed (Bauer et al. 1992). The 
lIe des Pins (Figure I) , ca. 50 km off the 
southern tip of New Caledonia, is one such 
locality. 

The geology of the [le des Pins is similar to 
that of the southern part of the New Cale
donian mainland, from which it is separated 
by the Canal de Havannah and Passe de la 
Sarcelle, with a maximum depth in most 
places of less than 40 m. The center of the 
island is dominated by ferallitic soils on ul-

I Funding for this research was provided by Villa· 
nova University and by the Australian Museum. Manu~ 
script accepted 9 September 1993 . 

2 Department of Biology, Villanova University, Vil
lanova, Pennsylvania 19085. 

3 Section of Herpetology, Australian Museum, 6- 8 
College Street, Sydney 2000, NSW, Australia. 

trabasic rocks (Latham et a l. 1978, Paris 
1981, Sautter 1981). These form a lateritic 
high plain ca. 60 m above the low-lying cora
line rim of the island derived from an ele
vated fringing reef (paris 1981 , Sa utter 198 1). 
The total area of the ne des Pins is 152 km 2 , 

and its highest point is Pic Nga (262 m) in 
the south of the island. The lowland rim is 
narrowest in the south, but extends for up to 
5 km to the east of the plateau. It was raised 
to its present elevation (2- 20 m) largely as a 
result of the same Pleistocene tectonic activ
ity that produced the Loyalty Islands and the 
coraline coastal region between Unia and 
Goro on the mainland (paris 1981 , Sautter 
1981). Although the vegetation of much of 
the island has been disrupted by plantations 
and clearings, large patches of rain forest re
main (Morat et al. 1984). The slightly drier 
west coast supports a closed-canopy forest 
dominated by Intsia bijuga Kuntze (Legu
minosae). The wet east coastal forests are 
similar in species composition but are more 
extensive and largely inaccessible by road. 
Stands of Araucaria columnaris (Forster) 
Hooker, the column pines that give the island 
its name, are distributed patchily throughout 
the island (Figure 2A), and coconut palms 
(Cocos nucifera Linnaeus) are typical of most 
beachfront areas. The island as a whole aver
ages 1200- 1300 mm rain per year. The up-
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FIGURE I. Map of the ne des Pins showing collecting si tes and major pbysiograpbic features . Numbered collecting 
sites: I, I km north of Oite Kodjeue; 2, Oite Kodjeue; 3, I km southeast of Oite Kodjeue; 4, 3 km north of Kuto; 5, 
Kuto; 6, Vao; 7, Tje (Ce), Sabots de la Reine Hortense. The fossil locality Kanumera is located at the small bay 
immediately to the east of the Kuto Peninsula. The approximate edge of the lateritic high plain is indicated by the 
thin black line. The summit of Pic Nga (262 m) is marked by a star. 

land areas support the typical maquis vege
tation of the New Caledonian mainland, re
flecting shared edaphic conditions (Sautter 
1981 , Morat et al. 1986). Infonnation sum
marized by Holloway (1979) suggests that a 
land connection to the mainland existed dur
ing Plio-Pleistocene glacial periods, when sea 
levels were as much as 100 m lower than at 
present. 

Previous herpetological collections from 
the lie des Pins are small and scattered. 
Boulenger (1878) first mentioned material 
from the island, describing Chameleonurus 
trachycephalus (a junior synonym of Rhaco
dactylus trachyrhynchus Bocage) from type 

material from the lie des Pins. Subsequently, 
he reported the occurrence of Rhacodactylus 
leachianus (Cuvier) (Boulenger 1885), Lio
scincus nigrofasciolatum (Peters) (as Lygo
soma nigrofasciolatum) (Boulenger 1887), 
and Laticauda colubrina (Schneider) (Bou
lenger 1896) on the lie des Pins. Werner 
(1909) described Lygosoma euryotis (= Mar
morosphax euryotis) from the island and re
ported on a specimen of Lioscincus nigro
fasciolatum from the same collection. None 
of the specimens mentioned up to that point 
in time were associated with specific local
ities. Over 70 yr passed before the next men
tion of additional material from the lie des 
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Figure 2. A. View toward the southwest from the edge of the lateritic high plain of the lie des Pins. showing ex
panse of lowland forest on coraline pavement and a stand of Araucaria columnaris. B. Raised coraline pavement at 
coast. I km north of Gile Kodjeue. with Pandanus sp. The coral provides the foundation for nearly all of the lowland 
forest of tbe !le des Pins. Interstices in the coral provide retreat sites for Cryptoblepharus novaecaledonicus and Lati
cauda colubrina . 
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Pins. Bomer (1980) described the scincid 
Leiolopisma dorsovittatum bodoi (= Caledo
niscincus austrocaledonicus [Bavay]) from the 
lie des Pins, but did not mention other mate
rial from this locality. Several Caledoni
scincus austrocaledonicus and a single Mar
morosphax euryotis collected in October 1940 
by F. X. WilIiams were mentioned and the 
latter illustrated by Bauer and Vindum 
(1990). The herpetofauna reported in the lit
erature to date therefore consists of seven 
species, and three species of reptiles (one 
considered valid) have been described on the 
basis of type material from the lie des Pins. 
In this paper we report on our own col
lections totaling almost 250 specimens from 
the lie des Pins, as well as on published and 
unpublished material collected by earlier 
workers. 

MATERIALS AND METHODS 

We surveyed the herpetofauna of the lie 
des Pins during the period 29 February-
3 March 1992. Collecting effort was based at 
Gite Kodjeue on Waa Me Bay, but several 
other sites were investigated (Figure I). Day
time collecting involved capture by hand and 
rubber band, and nighttime collecting con
sisted primarily of night spotting with head
lamps. In addition, mouse glue traps were 
used in both terrestrial and arboreal situa
tions to collect both geckos and skinks 
(Bauer and Sadlier 1992). Specimens col
lected have been deposited in the collections 
of the Australian Museum (AMS) and the 
California Academy of Sciences (CAS). Lit
erature records and specimens deposited in 
other institutions (American Museum of 
Natural History [AMNHj, British Museum of 
Natural History [BMNHj, Institute Royal des 
Sciences Naturelles de Belgique [IRSNBj, and 
Queensland Museum [QM]) were also exam
ined. Collection acronyms used herein follow 
Leviton et al. (1985). 

SPECIES ACCOUNTS 

Unless otherwise specified, AMS and CAS 
specimens were collected during the period 
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29 February- 3 March 1992 at Gite Kodjeue 
on Waa Me Bay on the northwest coast of 
the lie des Pins. Keys and diagnoses for most 
species, as well as mainland New Caledonian 
localities for the species listed below, may be 
found elsewhere (Sadlier 1986, 1989, Bauer 
1990, Bauer and Vindum 1990). Complete 
citations of type descriptions and type data 
are presented only for those names based on 
lie des Pins type material. 

Family GEKKONIDAE 
Subfamily DIPLODAClYLINAE 

Bavayia crassicollis Roux, 1913 

MATERIAL EXAMINED. (I specimen) AMS 
138597. 

REMARKS. This species is a New Caledoni
an regional endemic, occurring at numerous 
lowland sites on the New Caledonian main
land and on Mare and Lifou in the Loyalty 
Islands. The single individual obtained from 
the lie des Pins is large (73 mm snout-vent 
length [SVL]) and heavy-bodied, and there is 
little definition to the body markings. The 
dorsum is light brown to midbrown and is 
marked only by four dark, narrow, trans
verse bars. In life the specimen had an ob
vious yellow flush to the venter and a bright 
orange flush to the underside of the tail. It 
was collected from roof thatch of a beach
front shelter located among mature palms. 

Bavayia cyc/ura (Giinther, 1872) 

MATERIAL EXAMINED. (16 specimens) 
AMNH 81772 (Vao); AMS 138590-138593 
(3 km N of Kuto), 138626, 138633-138634; 
CAS 182158- 182161 (3 km N of Kuto), 
182164, 182180- 182182. 

REMARKS. This species is endemic to New 
Caledonia and adjacent islands. It is widely 
distributed at low and middle elevations on 
the mainland and on the Loyalty Islands. 
The AMS and CAS specimens listed were col
lected at two localities: low forest bordering 
the road ca. 3 km north of Kuto and slightly 
inland from the coast; and the partially 
cleared strandline vegetation and cleared 
edges of adjacent coastal lowland forest at 
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and within a I-km radius of Gite Kodjeue. 
All specimens were collected by day from 
under bark or in tree hollows. At the inland 
locality north of Kuto, both B. cyclura and 
B. sauvagii (Boulenger) (see below) were col
lected from beneath the exfoliating bark of 
dead trees. Strict syntopy of these species 
has otherwise been reported only from the 
Foret de Yahoue near Noumea (Bauer and 
Vindum 1990). The habitat preferences of 
these species around Gite Kodjeue, however, 
appeared to be mutually exclusive; B. cyclura 
was not collected within closed forest , 
whereas this was the only situation in which 
B. sauvagii was located. 

Among the specimens examined are two 
large individuals (AMS 138590 and 138633) 
that approach the size and coloration of 
adult B. crassicollis. The size (67 mm and 
65 mm SVL, respectively) of these specimens 
is marginally larger than that of most B. 
cyclura previously reported (Sadlier 1989), 
although it is exceeded by one exceptional 
specimen (72 mm SVL) from the west coast 
of New Caledonia (Bauer and Vindum 1990). 
The pale body blotches are obscure or indis
cernible in these specimens; however, they 
lack the robustness of build and obvious 
orange flush to the underside of the tail so 
obvious in the B. crassicollis individual iden
tified above. 

Bavay ia sauvagii (Boulenger, 1883) 

MATERIAL EXAMINED. (41 specimens) AMS 

138581 - 138589, 138594 (3 km N of Kuto), 
138603- 1386\0, 138629; CAS 182148-
182157, 182162- 182163 (3 km N of Kuto), 
182171 - 182179, 182198. 

REMARKS. Bavayia sauvagii is endemic to 
greater New Caledonia and has been re
corded from many sites on the main island 
as well as on Mare. This species was re
corded from near-coastal low forest ca. 3 km 
north of Kuto (see account of B. cyclura 
above) and coastal lowland forest at Gite 
Kodjeue. At the latter locality the vast ma
jority of specimens were captured on mouse 
glue traps placed on the trunks of living 
forest trees (Bauer and Sadlier 1992). At that 
locality the geckos apparently spend daylight 
hours in the interstices of the coral pavement 
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of the lowland forest belt and emerge at night 
to climb the forest trees to forage . This pat
tern of activity mirrors that seen in mainland 
populations, in which geckos spend daylight 
hours under rocks on the forest floor, but 
forage on vegetation at night (Bauer and De
vaney 1987a, Bauer 1990, Bauer and Vindum 
1990). 

In size and coloration, specimens from the 
ne des Pins are most similar to populations 
from lowland New Caledonia. Adult size 
ranges between 38 and 47 mm SVL, com
parable with that of specimens from the Yate 
area of the southeastern New Caledonian 
mainland, but much smaller than the largest 
west-coast specimens (maximum 62 mm 
SVL [Bauer and Vindum 1990]). The typical 
ground color is gray to rnidbrown with an 
obvious, pale, longitudinal nape bar on either 
side and four to five pale, transverse blotches 
on the body, each with a dark edge poste
riorly. Each pale nape bar mayor may not be 
broken posteriorly to form what appears as a 
relatively singular pale blotch anterior to the 
level of the forelimbs . The ventral color of 
each individual is generally a shade lighter 
than the base color of the dorsum. 

Rhacodactylus leachianus (Cuvier, 1829) 

MATERIAL EXAMINED . (2 specimens) BMNH 

53.8.16.13 (Isle of Pines); CAS 182197. 

REMARKS. Rhacodactylus leachianus is en
demic to New Caledonia, the Ile des Pins, 
and perhaps the TIes Belep. This species, the 
largest living gecko, attains lengths of 245 
mm SVL or more (Bauer 1990). The CAS 

specimen, a female (194 mm SVL), was col
lected at night in closed forest from ca. 5 m 
up the trunk of a moderate-sized tree. One 
other individual was observed at a height of 
ca. 4 m in the enveloping buttresses of a large 
fig in the same habitat. As adults, members 
of this species are strictly arboreal, although 
egg-laying sites have been found on the 
ground as well as in trees, and juveniles have 
been collected on the ground and in low 
vegetation (Henkel 1991; pers. obs.). 

Rhacodacty lus leachianus is relatively 
common in humid forests throughout New 
Caledonia (Bauer 1990, Bauer and Sadlier 
1993), and its presence in the TIes Belep to the 
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north of New Caledonia has been implied 
(Jouan 1864). Bauer (1990) questioned the Ile 
des Pins locality of the BMNH specimen, but 
considered it plausible given the geological 
and vegetational similarity to appropriate 
habitats on the adjacent New Caledonian 
mainland. Henkel (1991) noted geographic 
variation of possible systematic significance 
in this taxon and identified a color pattern 
found only in specimens from southern New 
Caledonia. The specimen from Gite Kodjeue 
is referable to this form. In life the dorsum 
was gray green with scattered black flecks 
and small white spots. The lateral surfaces 
bore bold, broken white bands that were 
continued on the dorsum as less distinct pale 
chevrons. 

Rhacodactylus trachyrhynchus Bocage, 1873 

Chameleonurus trachycephalus Boulenger, 
1878, Bull. Soc. Zoo I. Fr. 3: 68, pI. 2. 

Lectotype (designated by Bauer 1990): 
IRSNB 2.532, "Ile des Pins, Nouvelle-Caledo
nie." Paralectotype: lRSNB 2.533, same data 
as lectotype. 

MATERIAL EXAMINED. (2 specimens) lRSNB 
2.532- 2.533 (Ile des Pins). 

REMARKS. This species is known with cer
tainty only from the New Caledonian main
land. The types of Chameleonurus trachyce
phalus are the only known specimens of this 
taxon from the lie des Pins. We neither col
lected nor observed any individuals on the is
land, although there is appropriate habitat. 
The mainland distribution of this species in
cludes a number of localities in central and 
southern New Caledonia (Bauer 1990). Like 
R. leachianus, this species is arboreal and 
is often found at great heights in humid 
forest trees (Meier 1979, Henkel 1991). It 
is the only viviparous member of the New 
Caledonian gekkonid fauna (Bartmann and 
Minuth 1979). 

Subfamily GEKKONINAE 

Hemidactylus frenatus Dumeril & Bibron, 
1836 
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MATERIAL EXAMINED. (2 specimens) AMS 
138598; CAS 182170. 

REMARKS. This species is widely, though 
patchily, distributed throughout Southeast 
Asia and the islands of the Pacific and 
occurs throughout the territory of New Cale
donia in disturbed lowland habitats. These 
specimens were captured around human hab
itations. Additional individuals were heard 
calling. The species apparently was intro
duced into New Caledonia during World 
War II (Bauer and Vindum 1990), and its 
arrival on the lie des Pins probably dates 
from the same period. This aggressive sexual 
species is known to affect the spacing of the 
parthenogenetic forms Hemidactylus garnotii 
Dumeril & Bibron and Lepidodactylus lugu
bris (Petren et al. 1993) and has excluded the 
former species from certain habitats on the 
New Caledonian mainland (Bauer and Vin
dum 1990). 

Lepidodactylus lugubris (Dumeril & Bibron, 
1836) 

MATERIAL EXAMINED. (10 specimens) AMS 
138599- 138602, 138625, 138628; CAS 
182166- 182169,182195. 

REMARKS. This species has a pan-Pacific 
distribution and occurs throughout New 
Caledonia, principally at lower elevations. 
All but one of the specimens of this species 
were captured around lights at human habi
tations. The remaining individual was taken 
on a glue trap from a Casuarina along the 
beachfront at Gite Kodjeue. All specimens 
of this parthenogenetic form were gravid at 
the time of capture. 

Nactus pelagicus (Girard, 1858) 

MATERIAL EXAMINED. (1 specimen) CAS 
182196. 

REMARKS. Nactus pelagicus (sensu lato) 
has a broad distribution across the western 
and central Pacific and is widely distributed 
at lower elevations in New Caledonia and 
the Loyalty Islands. The single individual 
from the Ile des Pins was captured at night 
on a mouse glue trap placed under a pile of 
coconut fronds. The New Caledonian popu-
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lations of this gecko appear to be entirely 
parthenogenetic (Moritz 1987, Bauer and 
Vindum 1990). Elsewhere in New Caledonia 
this species shelters under rocks or ground 
debris by day and climbs the bases of tree 
trunks while foraging at night (Bauer and 
Devaney 1987a, Bauer and Vindum 1990). 

Family SCINCIDAE 
Subfamily LYGOSOMINAE 

Caledoniscincus atropunctatus (Roux, 1913) 

MATERIAL EXAMINED. (4 specimens) AMS 
138555- 138556, 138636; CAS 182209. 

REMARKS. This is the only species in the 
genus to occur outside the territory of New 
Caledonia. It is widespread on the mainland 
and also occurs in Vanuatu, from Efate 
southward (Bauer et al. 1992). All specimens 
from Gite Kodjeue were collected within, or 
at the edge of, closed forest habitat. 

Caledoniscincus austrocaledonicus (Bavay, 
1869) 

Leiolopisma dorsovittatum bodoi Borner, 
1980, Misc. Art. Saurol. 5: 8, figs. 2, 3. 

Holotype: BSRC Scinc 17 SC; "unter einem 
Baumstarnm auf einer trockenen Wiese bei 
Kutio auf der lie des Pins siidlich von Neu
kaledonien," coIl. A.-R. Biirner, 31 De
cember 1979. Paratypes: BSRC Scinc 15- 16 
SC, 18 SC; same data as holotype. 

MATERIAL EXAMINED. (89 specimens) AMNH 
81773- 81782, 131973-13 1987 (Vao); AMS 

138549- 138554, 138557- 138568, 138578-
138580, 138595 (3 km N of Kuto), 138615-
138617, 138622, 138637- 138642; CAS 80887-
80888, 182109- 182117, 182128- 182138, 
182146- 182147, 182165 (3 km N of Kuto), 
182182- 182185, 182204- 182208. 

REMARKS. This is the most widely distrib
uted scincid in New Caledonia and has been 
collected from throughout the New Caledo
nian mainland, as well as all of the Loyalty 
Islands (Sadlier 1986) and lie Surprise in the 
D'Entrecasteaux Reefs (Bauer et al. 1992). 
As elsewhere in its range, this species is com
monly encountered in forest clearings and 
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edges and in open grassy areas (Sadlier 
1986, Bauer and Devaney 1987a, Bauer and 
Vindum 1990). 

Sadlier (I986) placed Leiolopisma dor
sovittatum bodoi in synonymy because it 
appears to be identical with typical C. aus
trocaledonicus. Additional systematic and 
nomenclatural problems exist in this taxon, 
and more than one species probably exists 
on the mainland. Caledoniscincus austro
caledonicus from the lie des Pins is most 
similar to those skinks from southern New 
Caledonia. They are relatively small (max
imum SVL of 44 mm for males and 43 mm 
for females versus maximum SVL of 55 mm 
for northern specimens [Sadlier 1986]), lack 
any indication of a white midlatera1 stripe, 
and have small clutch sizes. The average 
number of enlarged yolked ovarian follicles 
or shelled oviducal eggs revealed by dissec
tion was two, with a maximum of four re
corded in one individual. A specimen of this 
species from Kuto was illustrated by Sadlier 
(1986: fig. 49). 

Cryptoblepharus novaecaledonicus Mertens, 
1928 

MATERIAL EXAM1NED. (14 specimens) AMS 
138611-138614, 138630- 138632; CAS 
182189- 182193, 182200- 182201. 

REMARKS. This species is endemic to 
coastal areas throughout greater New Cale
donia. All specimens were collected from 
coastal outcropping limestone pavement 
within the spray zone (see Figure 2B). The 
habitat preferences of this species are quite 
restrictive, and known localities throughout 
the range are strikingly similar (see Sadlier 
1986: fig. 74). 

Lioscincus nigrofasciolatum (Peters, 1869) 

MATERIAL EXAMINED. (6 specimens) AMS 
138596 (3 km N of Kuto), 138621, 138624, 
138627; CAS 182139; IRSNB 821 (fide Werner 
1909). 

REMARKS. Lioscincus nigrofasciolatum is a 
regional endemic and has been recorded 
from localities throughout New Caledonia 
and the Loyalty Islands. In recognition of 
the paraphyly of the genus Leiolopisma, to 



360 

which this and several other New Caledonian 
species have continued to be assigned (see 
Sadlier 1986), the generic name Lioscincus 
Bocage has been resurrected (Bauer and 
Sadlier 1993). 

Lioscincus nigrofasciolatum is primarily an 
arboreal species (Meier 1979, Sadlier 1986) 
and was collected or observed in most 
wooded habitats with sufficient vegetation, 
including disturbed and partially cleared 
coastal situations and closed forest at coastal 
and inland locations. Two individuals were 
captured using glue traps. 

Marmorosphax euryotis (Werner, 1909) 

Lygosoma euryotis Werner, 1909, Zool. 
Jahrb. Syst. 28: 271. 

Holotype: IRSNB 2.025 "lie des Pins, 
Nouvelle Caledonie," coil. Baron de Selys
Longchamps, 1 June 1880. 

MATERIAL EXAMINED. (77 specimens) AMNH 

81783 CV ao); AMS 138528- 138548, 138569-
138577, 138618-138620; CAS 80889 (Isle of 
Pines, without specific locality), 182089-
182108, 182118- 182127, 182140- 182145, 
182181, 182186- 182188, 182199; IRSNB 2.025 
(lie des Pins, no specific locality). 

REMARKS. This species is known only from 
the lie des Pins and from a small area of 
northeastern New Caledonia (see below). 
B6rner (1980) mistakenly regarded this 
taxon as closely allied to the species now 
placed in Caledoniscincus. Before the collec
tions made by the authors, this species was 
known from only four specimens: the type 
(IRSNB 2.025) collected from the lie des Pins 
(Werner 1909), a recent specimen collected 
from "Ouaieme via Hienghene" in the north
east of the New Caledonian mainland (QM 
137441 [Sadlier 1986]), a specimen collected 
from the Isle of Pines in 1940 (CAS 80889 
[Bauer and Vindum 1990]), and a previously 
unreported specimen from "near Tao" on the 
northeastern coast of the mainland (AMNH 

62685). The recent redescription of this spe
cies by Sadlier (1986) was based on the first 
two of these specimens, and the color de
scription was a composite of color notes 
given in the original type description (the 
type is now completely faded) and what fea-
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tures could be determined from the poorly 
preserved QM specimen. Subsequently, Bauer 
and Vindum (1990) compared the recently 
discovered CAS specimen with the description 
given by Sadlier and noted several differ
ences. Our collections provide the opportu
nity to present an account of variation in 
body form and coloration, reproductive 
mode, and habitat preference and to com
ment on the differences identified by Bauer 
and Vindum (1990). 

Size and reproduction: Maximum adult 
size was similar for both sexes; the largest 
male examined measured 42 mm SVL and 
the largest female, 41 mm. The size range of 
reproductively active individuals of either sex 
was also similar, 31 - 42 mm SVL for males 
with moderately large and obvious testes and 
33.5-41 mm SVL for females witb sbelled 
oviducal eggs or enlarged yolked ovarian 
follicles. Subadult males (n = 3) ranged in 
size from 31 to 32 mm and females (n = 4) 
from 29 to 33 mm. Juveniles (n = 11) formed 
a discrete size class of individuals 20- 24 mm 
SVL. Examination of preserved adult females 
showed most (82%, n = 33) were reproduc
tively active, having two to three shelled 
oviducal eggs or enlarged 'yolked ovarian 
follicles. A clutch size of three was only 
observed in 50% (n = 20) of the larger in
dividuals ( > 36 mm SVL). 

Coloration: Adult males- Dorsal and lat
eral surface tan to light brown (57%, n = 21) 
or mid brown, with a few scattered dark 
flecks on the anterior lateral surface. In life 
the ventral surface has a prominent orange to 
russet flush on the basal portion of the tail 
and hind limbs and a moderate yellow flush 
on the posterior half of tbe abdomen, under
side of hind limbs, and tail. Dark, transverse 
markings occur on the outer chin shields and 
throat scales, and a variably defined, narrow, 
dark, longitudinal streak may be present on 
the throat. 

Adult females- Body usually two-toned, 
but the degree of differentiation between the 
dorsal and lateral surfaces varies. Dorsal 
surface usually a dull light brown (61 %, n = 
28) or midbrown. Lateral surface light to 
midgray, usually with scattered dark flecking 
overall; boldly marked individuals with 
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darker markings overall and contrasting 
markedly with the paler dorsal color. Dorso
lateral margin with a concentration of dark 
longitudinal flecks anteriorly forming a con
tinuous (51 %, n = 33) or variably broken, 
narrow, dark line, and posteriorly with a 
narrow, pale, dark-edged hip stripe over the 
hind limbs and basal portion of tail. Ventral 
markings similar to those of adult males. 

Subadults and juveniles- Overall body 
coloration usually darker, with dark lateral 
flecking extending over most of the lateral 
surface. Subadult males have features of 
coloration otherwise typical of adult females 
and juveniles, including a weak to obvious 
pale hip stripe and a continuous concentra
tion of dark flecks along the dorsolateral 
margin in the shoulder region. 

The features of color and pattern de
scribed above correspond broadly with those 
given by Werner (1909) for the type of 
Lygosoma euryotis and to a photograph of 
the si ngle CAS specimen figured by Bauer and 
Vindum (1990). The variation encompassed 
by the now extensive collection of M. euryo
tis from the IIe des Pins does not, however, 
correspond wholly to the color description 
given by Sadlier (1986), which includes fea
tures of the specimen from Ouiaeme on the 
northeastern coast of mainland New Caledo
nia (QM J37441). The most obvious differ
ences between this specimen and those from 
the Ile des Pins are the presence of scattered 
fine pale flecks on the dorsal surface, a single 
row of pale spots laterodorsally down the 
body, and a pale dorsolateral stripe extend
ing the full length of the body and bordered 
anteriorly by a fine black stripe that contacts 
its partner across the rostral. Although these 
features apply to the only other mainland 
specimen (AMNH 62685), none of the speci
mens from the IIe des Pins exhibits them. 
Although the disjunct nature of their dis
tributions and apparent differences in col
oration indicate that the Ile des Pins and 
mainland specimens of M . euryotis may not 
be con specific, the specimens all share a 
unique combination of scalation character
istics including a complete subocular row and 
several undifferentiated nuchal scales border
ing each parietal. Until further specimens 
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from the Ouaieme/ Tao region are obtained, 
we tentatively follow Sadlier (1986) in as
signing these mainland skinks to M. euryotis. 

Marmorosphax euryotis was collected only 
within and at the edge of low coastal , closed 
forest habitat. Although a forest-dwelling 
skink, it prefers drier, more well-lit micro
habitats than its mainland congener, M . 
tricolor (Bavay) (Sadlier 1986, Bauer and 
Devaney 1987a, Bauer and Vindum 1990). It 
is diurnal and could best be described as a 
shuttling heliotherm, tending to move 
through and over the leaf litter and broken 
rock on both sunlit and shaded patches of the 
forest floor. It was noticeably less abundant 
during overcast periods. 

Family LATlCAUDIDAE 

Laticauda colubrina (Schneider, 1799) 

MATERIAL EXAMINED. (4 specimens) AMNH 
117775 (" Tje" Islet [= Sabot de la Reine] , 
near Kuto Peninsula); AMS 138623, 138635; 
CAS 182194. 

REMARKS. Laticaudids are very common 
in southern New Caledonian waters (Saint 
Girons 1964, Bauer and Devaney 1987b) 
and are well known to residents of the IIe 
des Pins, where these snakes figure promi
nently in local folktales (Anonymous 1985). 
The AMS and CAS specimens were taken from 
interstices of eroded coastal limestone plat
form bordering the tidal zone (Figure 2B). 

Other Marine Reptiles 

In addition to those terrestrial or semi
terrestrial species listed above, the waters of 
the IIe des Pins harbor a number of truly 
marine species. Mialeret (1897) signaled the 
presence of sea snakes in the waters of the Ile 
des Pins. Gail and Rageau (1958) subse
quently reported two hydrophiids, Hydrophis 
gracilis (Shaw) and Hydrophis caerulescens 
(Shaw), from the Baie de Kuto. Bauer and 
Vindum (1990) suggested that the latter 
record was in error for H. ornatus (Gray). We 
have not examined New Caledonian speci
mens of these species, nor were localities near 



362 

New Caledonia reported by Cogger (1975). 
However, a total of nine hydrophiid species 
(six represented by specimens) has been re
corded from New Caledonian waters (Bauer 
and Vindum 1990), and a recently obtained 
large collection of sea snakes from the area 
is currently under study (1. Ineich, pers. 
comm.). It seems highly likely that several, if 
not all of these, are present around the lie des 
Pins. The same is true of the other laticaudid, 
Latieauda /atieaudata (Linnaeus), which has 
been collected in the extreme southeast of 
the New Caledonian mainland (Bauer and 
Vindum 1990). 

Pritchard (1982) reported that Carella 
earella (Linnaeus) nests on the lie des Pins 
and that it is the most common sea turtle 
there. As with sea snakes, it is probable that 
the other cheloniids occurring in New Cale
donian waters (Che/onia mydas [Linnaeus], 
Eretmoehe/ys imbrieata [Linnaeus], Lepido
ehe/ys olivaeea [Eschscholtz]) are at least 
occasional visitors to the lie des Pins. 

DISCUSSION 

The paleobiogeographic history of the 
New Caledonian region indicates that con
nections between the southern part of the 
main island and the lie des Pins have existed 
intermittently at least since the mid-Tertiary 
and that the most recent separation of the 
two is no more than 10,000 to 20,000 yr old 
(Balouet and Olson 1989). Because of the 
limited diversity of habitats on the lie des 
Pins in comparison with New Caledonia it
self, the composition of the herpetofauna is 
generally predictable, consisting only of those 
taxa occurring in humid lowland forests and 
strand vegetation. Most of these are widely 
distributed on the adjacent southern New 
Caledonian mainland, although one species, 
Marmorosphax euryotis, occurs elsewhere 
only in northeastern New Caledonia. Levels 
of terrestrial plant and animal endemism are 
generally low on the lie des Pins (Jaffre et al. 
1987), and no strictly endemic reptile taxa 
have been identified. 

All of the species previously reported for 
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the lie des Pins were confirmed to be present 
except Rhaeodaety /us traehyrhynchus. The 
distribution of this species is poorly known 
(Bauer 1990), but its occurrence in southern 
New Caledonia suggests that the lie des Pins 
record, now more than a century old, may 
indeed be valid. The seven species recorded 
for the first time here are generally wide
spread throughout New Caledonia or in the 
southern lateritic block of the mainland. The 
most important result of our recent work on 
the lie des Pins has been the collection of 
data pertaining to the skink Marmorosphax 
euryotis. This species had been recorded from 
only four specimens (three reported in the 
literature) before our 1992 collection and had 
been considered rare (Bauer and Vindum 
1990). In the lowland humid forest on coral 
substrate, however, this was found to be the 
most abundant lizard. It appears likely that 
the apparent rarity of this species in collec
tions was caused by the fact that the few col
lections made on the lie des Pins were small 
and probably taken near Vao or Kuto, where 
this habitat type is not common, in part be
cause of extensive human activity. 

The collection of a large series of M. eu
ryotis confirms that the species is sexually 
dichromatic, as is the mainland species M. 
tric%r (Sadlier 1986). However, unlike its 
congener, M. euryotis is apparently ovi
parous. The timing of reproduction may also 
differ between the species. Neonates of the 
viviparous M. trie% r have been found 
chiefly in December and January (Sadlier 
1986, Bauer and Vindum 1990), whereas the 
majority of M. euryotis had not yet ovi
posited in March. It is possible that this spe
cies may have multiple clutches, but the high 
percentage (82%) of adult females with ovi
ducal eggs or enlarged follicles suggests that 
breeding is seasonal. Along with the re
productive data provided by Sadlier (1986), 
this information allows the construction of a 
more complete picture of the reproductive 
biology of New Caledonian skinks than has 
been available (Shea 1987). Clearly, oviparity 
is the dominant mode of reproduction among 
New Caledonian Iygosomines, and possi
ble environmental correlates of viviparity in 
Marmorosphax trie%r should be examined. 
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The two mainland records apparently at
tributable to M euryotis are problematic. We 
have never encountered this species on the 
mainland despite intensive collecting effort in 
the Hienghene area. It is tempting to dismiss 
the locality information as incorrect, but 
the presence of two specimens from nearby 
localities (ca. 6 km apart), collected at differ
ent times, by different collectors, and housed 
in different museums is compelling. As men
tioned above, there are some apparent dif
ferences in coloration between these speci
mens and our series from the TIe des Pins. 
The possibility exists that the mainland ani
mals represent a new taxon, but if so, it must 
certainly be the immediate sister species to 
M. euryotis sensu stricto. Evaluation of this 
issue must await the collection of additional 
mainland material. 

Our sampling on the lie des Pins was 
intensive but not extensive, and it is prob
able that the list of terrestrial reptiles is 
incomplete. Rhacodactylus auriculatus, the 
most common member of its genus on the 
southern mainland, may be expected from 
the same forested areas that support R. 
leachianus. Hemidactylus garnotii may also 
be present in undisturbed habitats, although 
it is possible that the introduction of H. fre
natus may have caused its extirpation from 
the island. Hemiphyllodactylus typus Bleeker, 
another small gecko, might be expected from 
either disturbed or undisturbed habitats, al
though it is seldom encountered on the main
land. The skinks Tropidoscincus rohssii (An
dersson) and Sigaloseps deplanchei (Bavay), 
now regarded as southern New Caledonian 
endemics (Sadlier 1986, Bauer and Sadlier 
1993), might also be expected on the TIe des 
Pins. However, the first of these is a con
spicuous lizard and, if present in the western 
lowlands of the lie des Pins, would probably 
have appeared in our sample. The second 
skink is far more cryptic in its habits, but 
nonetheless occurs in high densities on the 
mainland (Sadlier 1986, Bauer and Vindum 
1990). It is possible that this species occurs in 
unsampled habitats on the lateritic high plain 
of the island. Skinks of the genus Nanno
scincus may also be present on the high plain, 
although they generally occur in more mesic 

363 

habitats than those of the Ile des Pins (Sadlier 
1986, Bauer and Devaney 1987 a, Bauer and 
Vindum 1990). 

Collections have never been made on the 
lateritic high plain, but experience on the 
New Caledonian mainland suggests that the 
maquis habitat is depauperate with respect 
to reptiles. The only putative maquis en
demic, the skink Lioscincus tillieri (Ineich & 
Sadlier), is known from a single specimen 
from Riviere Bleu on the mainland (Ineich 
and Sadlier 1991). If this, or a similar species, 
were present on the Ile des Pins, extensive pit 
trapping would likely be necessary to obtain 
specImens. 

In addition to those extant elements of the 
herpetofauna not yet sampled, there are a 
number of terrestrial reptiles that may have 
become extinct or extirpated from the Ile des 
Pins as a result of human activity (Balouet 
1990, 1991). Such prehistoric extinctions are 
known to have decimated the avifaunas of 
many Pacific Island groups (e.g., Steadman 
1988, 1989, 1993) and have recently been 
shown to have contributed to the extinction 
of a large lizard in Tonga (Pregill and Dye 
1989). Fossil reptiles, as well as birds, have 
been recovered from Quaternary sites near 
Kanumera in the south of the Ile des Pines 
(Rich et al. 1981, Balouet 1991). The taxa 
recovered include the 2-m-Iong eosuchian 
crocodilian Mekosuchus inexpectatus de
scribed by Balouet and Buffetaut in 1987 and 
a variety of as yet unidentified gekkonid and 
scincid remains. 

Although the material now available from 
the TIe des Pins provides at least a coarse
grained view of the herpetofauna of the 
island, it is probable that future work will 
refine this picture. Only after this has been 
accomplished, and the prehistoric herpeto
fauna of the island adequately characterized, 
will meaningful interpretations of the details 
of the historical and ecological biogeography 
of the Ile des Pins be possible. 
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The Terrestrial Herpetofauna of the Loyalty Islands l 

Ross A. SADLlER2 AND AARON M. BAUER3 

ABSTRACT: The terrestrial herpetofauna of the Loyalty Islands, New Caledonia, 
is reviewed. This is the first comprehensive account of the reptile fauna of these 
islands since Roux 's monograph on the region in 1913 and is based on recent 
collections made in August 1987 and a review of the collections made by Roux 
and Sarasin and housed in the Naturhistorisches Museum, Basel. Seventeen species 
of lizards and two species of snakes (one boid and one typhlopid) occur in the 
Loyalty Islands. Approximately half the lizard species are endemic to the New 
Caledonia/Loyalty Islands region, but only one, Emoia /oyalliensis (Roux), is 
endemic to the Loyalties alone. The remaining lizard species have widespread 
distributions throughout the Pacific. Most widespread species also occur on mainland 
New Caledonia, but several (Gehyra vorax Girard, Emoia cyanura [Lesson], and 
Candoia bibroni [Dumeril & Bibron]) do not. 

THE LOYALTY ISLANDS lie in a line parallel to 
and ca. I 10 km northeast of New Caledonia and 
260 km southwest of the southern islands of 
Vanuatu (Figure I). The Loyalties are separated 
from New Caledonia by the Loyalty Basin 
«2000 m depth) and from Vanuatu by the Vanu
atu Trench (> 7000 m depth). From northwest 
to southeast the major islands of the Loyalties 
are Ouvea (160 km2), Lifou (1150 km2), and 
Mare (650 km2). Also included are a series of 
smaller islands, mostly lying between Lifou and 
Mare; the largest of these is Tiga. Walpole Island 
(lIe Walpole) , located some 160 km southeast 
of Mare, is also an emergent island on the same 
extension of the Norfolk Rise but is often not 
included in di scussions of the main Loyalty 
Group. 

All the islands are low-lying, with the highest 
elevation of l38 m near the southern point of 
the island of Mare. The islands are coralline in 
structure and are the remains of a Miocene reef 
situated atop a volcanic chain (Paris 1981 , Saut
ter 1981). The rai sed rims of the islands repre
sent uplifted coral reefs, and the interior regions 
of the islands are the uplifted lagoons or reef 
flats . On Lifou and Mare, parts of the interior 
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are covered by shallow bauxitic soils (Sautter 
1981 ), and on Mare, small basaltic outcrops, 
representing emergent elements of the volcanic 
base of the Miocene reef, are also present (Paris 
1981). The most substantial uplift of the islands 
was very recent, probably dating from the late 
Pleistocene (Paris 1981), and it seems likely that 
the Loyalties have been continuously emergent 
only since that period. Rainfall in the Loyalties 
is similar to that of the drier western part of the 
New Caledonian mainland. On Lifou, rainfall 
decreases from ca. 1700 mm per year in the 
north to under 1300 mm per year in the south
west (Sautter 1981). A simi lar trend affects 
Mare, whereas all of Ouvea experiences low 
precipitation ( 1200-1300 mm per year). There 
is no notable standing or flowing fresh water 
on any of the Loyalties, and most precipitation 
enters freshwater lenses within the permeable 
coralline substrate. 

In comparison with the more geologically 
complex New Caledonian mainland, the Loyalty 
Islands support a restricted range of vegetation 
types. Extensive stands of Araucaria columnaris 
(Forster) occur on the southern coasts of both 
Lifou and Mare (Schmid 1981), and mangroves 
(Rhizophora spp.) are present in some areas. 
Coastal regions support typical littoral vegeta
tion including coconuts and Casuarina, whereas 
inland areas are covered by humid forest. On 
Lifou, Schejjlera spp. are among the dominant 
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FIGURE J. Loyalty Islands, showing the localities represented by specimens examined or reviewed in this paper. 
Numbered localities are identified in the Materials and Methods section. Southwestern Pacific map courtesy of George R. 
Zug (U.S. National Museum of Natural History). 

forest trees (Schmid 1981). Inland forests are 
reasonably diverse, Acacia spirorbis Labillar
diere, Pandanus spp. , Ficus spp. , and Elaeocar
pus spp. are among the important components of 
these areas (Dliniker 1931). South-central Mare 
alone supports grassy savanna vegetation. 
Human impact on the native vegetation is most 
pronounced on Ouvea, which has the highest 
human density, but much of the central plateaus 
of the larger islands is also covered in secondary 
growth. The original vegetation of Ouvea may 
have differed somewhat from that of the larger, 
higher islands, owing to somewhat drier condi
tions and less diverse microhabitats (Daniker 
193 1). Both floristically (Daniker 1931, Thorne 
1969) and fauni stically (Sarasin 1925, Bauer 
1988), the Loyalties are clearly part of the New 

Caledonian region, characterized by extremely 
high levels of endemism for most groups. 
Although there are some taxa endemic to the 
Loyalties alone (Daniker 1931), most plants and 
animals are shared with the New Caledonian 
mainland. Nonetheless, the Loyalties do show 
greater affinities to islands to the north and east 
than does the mainland. This is a result of both 
a greater absolute number of shared taxa and a 
lower number of endemic forms than on New 
Caledonia proper. 

Knowledge of the reptile fauna of the group 
is largely limited to the three largest islands of 
Mare, Lifou, and Ouvea. Lizards seem to have 
played an important role in local folklore and 
belief (Hadfield 1920, Anonymous 1985). Euro
pean herpetological investigations in the Loyal-
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ties began with Bavay (1869), but the only sub
stantial contributions stem from tbe collections 
Fritz Sarasin and Jean Roux made on the three 
main islands in 1911 and 1912. Although the 
remains of fossll meiolaniid turtles have been 
recovered from Tiga Island and from Walpole 
Island (Gaffney et al. 1984, Balouet 1991), it is 
unlikely that any but the more widespread and 
less habitat-specific lizards now occur on Wal
pole or other small islets in the group. Two 
unidentified species of li zards, probably both 
skinks, have been reported from Walpole (A. 
Renevier and J .-F. Cheerier, unpubl. data), but 
there are no voucher specimens. 

The marine reptiles of the Loyalty Islands are 
probably similar to those found in the waters 
of the New Caledonian mainland (Bauer and 
Vindum 1990). Pritchard (1982) reported hawks
bill and green sea turtles on Ouvea. Sea snakes 
from the Loyalty Islands include Aipysurus 
duboisii Bavay, Emydocephalus annulatus 
Krefft, and Hydrophis caerulescens (Shaw), 
reported by Bavay (1869) and Boulenger (1898), 
but several additional species, including the 
semi terrestrial laticaudines, are probably pres
ent. A review of important new sea snake mate
rial from the region will soon be published (1. 
Ineich and A. Rasmussen, pers. comm.).ln 1993, 
a young Crocodylus porosus Schneider was 
found alive on the coast of Lifou (Vignoles 
1993); that record appears to be an accidental 
stranding. The crocodile was probably originally 
from northem Vanuatu or the Solomons. 

MATERIALS AND METHODS 

R.A.S. and H. Cogger made a herpetofaunal 
survey in August 1987. Sampling was opportu
nistic and usually centered around the residences 
at each island as follows: Fayaoue, Ouvea Island, 
10-12 August 1987; Luecilla, Lifou Island, 
13-17 August 1987; Cenge"ite, Mare Island, 
19-21 August 1987. Collection techniques 
included day searching for surface-active spe
cies, raking beneath debris piles for crepuscular 
species, searcrung beneath the exfoliating bark 
of trees for nocturnal or inactive diurnal species, 
and night spotting with torches for noctumal 
species. Weather conditions were overcast for 
most of the survey because of the influence of 
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cyclonic activity in the vicinity of Vanuatu. 
Although this limited the number of diurnal spe
cies active at some sites, it was optimal for litter 
searching when there was sufficient debri . 

Most specimens collected by Roux and Sara
sin in 1911 and reported by Roux in 19 13 were 
examined. During our studies of the New Cale
donian herpetofauna, we have located few 
records of specimens from the Loyalty Islands; 
consequently the collections in the Australian 
Museum, Sydney (AMS), and the Naturhistor
isches Museum, Basel (NHMB), provide the 
majority of locality records. Data derived from 
the NHMB specimen registers and not confirmed 
by examination of the specimens are marked 
by an asterisk (*) . Additional material cited is 
housed in the American Museum of Natural His
tory (AMNH), Natural History Museum, London 
(BMNH), Brigham Young University (BYU), Cali
fornia Academy of Sciences (CAS), Field 
Museum of Natural History (FMNH), and 
Museum of Comparative Zoology (MCZ) . The 
localities represented by voucher specimens are 
number coded and identified in Figure 1. These 
number codes also appear in parentheses in the 
li sts of material examined in each species 
account. Tbe coordinates of these sites are given 
below. Additional habitat data are provided for 
those localities visited in 1987 by R.A.S. 

Ouvea Island 

Locality I: Fayaoue, 20° 39' S, 166° 33' E. 
This site was visited by both Roux and Sarasin 
in 1911- 1912 and Cogger and R.A.S. in 1987. 
The 1987 collections were derived from a 1- to 
2-km radius of Fayaoue and included strand-line 
vegetation facing the lagoon, coconut planta
tions, and near-coastal closed forest habitat. 

Locality 2: Pointe de Mouly, 20° 43' S, 166° 
23' E. Raised limestone foreshore covered with 
low scrub. 

Lifou Island 

Locality 3: Mutchaweng village, 20° 44' S, 
167° 10' E. Roadside forest. 

Locality 4: 1.3 km east of Hunete village, 20° 
46' S, 1670 10' E. Moderately tall closed forest , 
inland from coast, edge cleared for native 
gardens. 
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Locality 5: 2.5 km west of Hunete village, 
20° 46' S, 167° 05' E. Low to medium closed 
forest close to coast. 

Locality 6: Kepenee (= Chepenehe), 20° 47' 
S, 167° 09 ' E. 

Locality 7: Natholo, 20° 47' S, 167° 09 ' E. 
Locality 8: Luecilla, 20° 54' S, 167° 16' E. 

Collections were made within a I-km radius 
along the coast and included the following habi
tats: coastal scrub in the foredune area, planta
tions and gardens behind the foredune area, and 
forest-edge habitat adjacent to the coast. 

Locality 9: We, 20° 55' S, 167° 16' E. Gar
dens and roadside vegetation in township. 

Locality 10: 8.5 km south of We, 20° 56' S, 
16r 16' E. 

Locality 11 : Doueoulou, 20° 56' S, 16r 05' 
E. Raised I imestone foreshore covered wi th 
low scrub. 

Locality 12: Cap des Pins lighthouse, 21 ° 04' 
S, 16r 28' E. Tall , closed forest on coastal 
headland. 

Mare Island 

Locality 13: R6, 21 ° 23' S, 167° 52' E. 
Locality 14: La Roche, 21° 28 ' S, 168° 01 ' E. 
Locality 15: Netche (= Nece), 21 ° 29' S, 

167° 51 ' E. 
Locality 16: Penelo, 21° 34' S, 168° 06' E. 
Locality 17: CengeYte, 21 ° 36' S, 167° 54' E. 

The 1987 collections were derived from a 1- to 
2-km radius around Cenge"ite. Habitats sampled 
include strand-line vegetation, plantations asso
ciated with the local village, and near-coastal 
closed forest habitat. 

Locality 18: Medou (= Mectu), 21 ° 37' S, 
167° 57 ' E. 

Locality 19: Padaoua (= Padawa), 21 ° 28' 
S, 167° 51'E. 

Locality 20: Raoua (= Rawa), 21 ° 29' S, 
167° 59 ' E. 

SPECIES ACCOUNTS 

Family GEKKONIDAE 

Subfamily DIPLODACTYLLNAE 

Bavayia crassicollis Roux, 1913 

MATERIAL EXAMINED: Lifou Island: AMS 

RI25691 (8); NHMB 6940 (7); NHMB 6938-39 
(6). Mare Island: NHMB 6935 (13); NHMB 6931 
(15); NHMB 6936-37 (16); NHMB 6933 (19). 

REMARKS: Bavayia crassicollis is superfi
cially very similar to the widespread species B. 
cyclura (Giinther) and differs mainly in being 
larger and more robust and in having a pattern 
of muted to barely di stinguishable dark crossbars 
on the dorsal surface. However, not all B. cyclura 
have distinctive dark markings on the back, and 
poorly patterned individuals smaller than 70 mm 
snout-vent length (SVL) cannot be assigned to 
either species confidently, particularly at coastal 
localities where both are likely to occur (see 
Bauer and Sadlier 1994). 

Roux (1913) collected specimens that could 
be unequivocally assigned to B. crassicollis 
from Lifou and Mare Islands. Those from Mare 
were noted as generally occurring among palm 
fronds. A single individual collected from Lifou 
in 1987 was found by day beneath the exfoliating 
bark of a small tree located behind the foredune. 
This area was close to habitation and adjacent 
to a mixed-crop plantation. The general locality 
was thoroughly searched by day and at night but 
no further individuals were located. 

Roux also reported this species from Fay
aoue, Ouvea Island. However, one of hi s two 
specimens, NHMB 6941, has been examined and 
when compared with a large (n = 25) series of 
B. cyclura collected at Fayaoue in 1987 was 
within the range of size and variation in expres
sion of dark dorsal patterning for that species. 
This specimen is therefore tentatively reidenti
fied as B. cyclura. Consequently from the mate
rial examined B. crassicollis is known with 
certainty only from Lifou and Mare. 

Bavayia cyclura (Giinther, 1872) 

MATERIAL EXAMINED: Ouvea Island: AMS 
RI2550I-125523, RI25597- 125600, NHMB 
6941 (I) . Lifou Island: AMS RI25643-125665 , 
RI25688 (4); AMS R125687 (5); AMS R12571 1 
(12) ; NHMB 6912, 6915, 6917-19, 6920 (7); 
NHMB 6923, 6925, 6929 (6); AMS R6667, Lifou 
Island (no precise locality). Mare Island: NHMB 
6909-10 (15); NHMB 6911 (16). 
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REMARKS: Most specimens collected in 1987 
represent two samples, each of ca. 20 individuals 
from single localities on Ouvea and Lifou 
Islands. These samples provide a sufficient mea
sure of variation in size and coloration of the 
Loyalty Islands populations of B. cyclura. The 
adult size class for the combined populations is 
50-69 mm SVL. Moderate to bold dark pat
terning of the dorsal surface occurs in more than 
half the specimens from Ouvea (59%) and Lifou 
(71 %); in the remainder the pattern is faint or 
there are no obvious dark markings. All juve
niles (n = 5) under 40 mm SVL had strong 
dorsal panerning. The size at which muting or 
the loss of the dark color pattern occurs varies 
between populations. Muted dark dorsal mark
ings in the Ouvea population occur in six of the 
nine larger (SVL > 60 mm) specimens but in 
only three of the 10 larger Lifou specimens. The 
presence of a yellow flush on the ventral surface 
occurs variably in B. cyclura and most other 
related species. This feature was faint to absent 
in more than half of the specimens from Ouvea 
(68%) and Lifou (67%). 

The majority of specimens were collected by 
day under the bark of standing or fallen trees in 
near-coastal forest or at night active on leaves 
or branches of low shrubs or trees. Roux and 
Sarasin collected B. cyclura and B. crassicollis 
at two localities on Lifou (Kepenee and Nathalo) 
and two on Mare (Netche and Penelo). No indi
cation of the habitat preferences of either species 
at these localities was given, other than the com
ment that on Mare B. crassicollis was located 
in the fronds of coconut palms. Recent field 
observations of B. crassicollis on the Loyalties 
(n = I), Isle of Pines (lIe des Pins) (n = 2), 
and northeastern coast of New Caledonia (n = 

I) (Bauer and Vindum 1990, Bauer and Sadlier 
1994) have all been from coastal habitats that 
are either modified (man-made structures) or 
subject to frequent natural disturbance. By con
trast B. cyclura appears to be most abundant in 
near-coastal or inland closed forest rather than 
strand-line vegetation; it was not recorded from 
coastal habitat at Luecilla on Lifou or from 
Cengelte on Mare (where most of the collecting 
effort occurred on Mare). 
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Bavayia sauvagU (Boulenger, 1883) 

MATERlAL EXAMINED: Mare Island: AMS 
RI25763-77, R125786, R125802-D3, R125811-
14, RI25823 (17); NHMB 7007, 7009-10, 7012, 
7014-16,7018-19 (IS); NHMB 7022 (16). 

REMARKS: Bavayia sauvagii as it is currently 
recognized is probably composite, consisting of 
a number of superficially similar species on 
mainland New Caledonia (work in progress). 
The Mare Island population resembles those 
from southern New Caledonia in their small size 
(maximum SVL 45 mm), low preanal pore count 
(19-24) , and grayish ventral surface (rather than 
a suffusion of brown pigment). 

Specimens collected in 1987 were taken from 
the exfoliating bark of trees at the forest edge 
by day and by night were observed active on 
the walls of buildings. This appears to be the 
first recorded instance of this species commensal 
with human habitation. Elsewhere the species 
shelters under rocks or bark by day and is active 
on tree trunks and branches at night (Bauer 1990, 
Bauer and Sadlier 1994). 

Subfamily GEKKONINAE 

Gehyra vorax Girard, 1857 

MATERIAL EXAMrNED: Mare Island: NHMB 
7030 (13); AMS R6668 (ex NHMB 7034), NHMB 
7032-33,7035,7037-38 (16); NHMB 7031 (18); 
NHMB 7029* (19). 

REMARKS: This species is restricted to the 
Melanesian islands of New Guinea, the Solo
mons, Fiji, Vanuatu, and the Loyalty Islands 
(Beckon 1992, Bauer and Henle 1994) and has 
not been recorded from mainland New Caledo
nia. Old records from Norfolk Island are cer
tainly in error (Coggeret al. 1983). Gehyra vorax 
is tbe only member of the genus to occur on the 
Loyalty Islands, where it is apparently present 
only on Mare. 

Roux (1913) recorded that it lives in coconut 
trees and that it seemed to be "fairly common." 
It was not collected during the 1987 survey. 
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Hemidactylus frenatus Durneril & Bibron, 
1836 

MATERIAL EXAM INED: Lifou Island: AMS 

R 125689, R1 25694-96 (8) . 

REMARKS : This species was not recorded by 
Roux (1 913) in New Caledonia or the Loyalty 
Islands at the beginning of this century, and its 
current occurrence in the vicinity of Noumea, the 
lie des Pins, and Lifou Island can be considered 
recent introductions, primarily in association 
with troop and supply movement during World 
War IT and subsequently (Bauer 1988, Bauer and 
Vindurn 1990). 

The specimens obtained in 1987 were col
lected either from man-made structures in the 
vicinity of habitation or in cultivated areas, from 
the axils of coconut palms or banana fronds. 
Additional indiv iduals were heard calling. 
Throughout the New Caledonian region H f re
natus rarely occurs outside disturbed habitat, 
whereas H garnotii appears to show a prefer
ence for undisturbed lowland habitats. 

Hemidactylusfrenatus was not recorded from 
Mare in 1987. In the apparent absence of this 
species, both Hemiphyllodactylus typus Bleeker 
and Bavayia sauvagii occurred as commensals 
on the buildings at Cenge"ite. 

Hemidactylus garnotii Dumeril & Bibron, 
1836 

MATERIAL EXAM INED: Ouvea Island : NHMB 

7087 ( I). 

REMARKS : Hemidactylus gamoth is known 
from the Loyalty Islands only from the single 
speci men collected by Roux (1 913). On the 
mainland of New Caledonia, this parthenoge
netic species has undergone local extripations 
since the introduction of the sexually reproduc
ing H f renatus (Bauer and Vindum 1990). Sim i
lar local losses of H garnotii have been 
documented in Hawai ' i (McKeown 1978) and 
Fiji (Gibbons 1985). Competitive displacement 
has been proposed as a possible mechanism by 
which this replacement has occurred (Petren et 
al. 1993). 

Hemiphyllodactylus typus Bleeker, 1860 

MATERIAL EXAMI NED: Ouvea Island: NHMB 

6980 (I). Lifou Island: AMS R1 25697, Rl 25699 
(8). Mare Island: AMS RI 25787-88, RI 25809 
(17). 

REMAR KS: This species is widely distributed 
throughout the Pacific region, although as cur
rently construed, several biological species may 
be included under th is name (G. R. Zug, pers. 
comm.). On mainland New Caledonia, H typus 
occurs on both the northeastern and northwest
ern coasts, but is nowhere common. In the Loy
alty Islands it is known from Ouvea (Roux 
19 13), and Lifou and Mare Islands ( 1987 
collections). 

Specimen collected at Luecilla on Lifou 
Island were taken from under the bark of large 
dead standing trees of coastal scrub forest on 
dunes backing the beach. In that habitat H typus 
was locally sympatric with Lepidodactylus 
lugubris (Dumeril & Bibron) and Bavayia cras
sicollis (single speci men record). Hemidactylus 
f renatus occurred nearby in marginal di sturbed 
habitat adjacent to the shoreline. At Cenge"ite on 
Mare Island, H typus was collected at night 
active on coconut palms and the wa lls of houses 
in coastal plantation habitat. There it was locally 
sympatric wi th L. lugubris and B. sauvagii, both 
of which also occurred on house walls, but only 
L. lugubris was found on coconut trees. 

Lepidodactylus lugubris (Dumeril & 
Bibron, 1836) 

MATERIAL EXAMI NED: Ouvea Island: AMS 

RI 25573-82, RI 25611- 17, R1 25698, NHMB 

6941 , 6976- 77* ( I ). Lifou Island: AMS 

R 125626, RI 25692- 93, R 125704-05 (8); NHMB 

6974-75* (6) . Mare Island: NHM B 6973* 
(13); NHMB 6967-68*. 6969-70* (15); NHMB 

697 1- 72* (16); AMS R1 25762, RI25789- 9 1, 
RI 25805- 07. RI 258 15- 17. R1 2582 1-22 (1 7). 

REMARKS: Lepidodactylus lugubris was co l
lected around a variety of disturbed or man
made habitats at coastal localities. On Ouvea 
and Lifou, most specimens were collected in 
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strand-line vegetation by day sheltering beneath 
the bark or basal litter of Casuarina sp. and in 
the axi ls of coconut palms or were captured 
active at night on the walls of buildings; one 
was also collected beneath debris in a native 
garden. Similarly, on Mare this species appeared 
to be most common in beachfront habitat and 
was collected active at night on the trunks of 
coconut trees or walls of bungalows; however, 
several were found in adjacent forest-edge habi
tat sheltering beneath the bark of trees by day. 
The biology of L. lugubris in the Loyalty Islands 
is similar to that of the New Caledonian and lIe 
des Pins populations (Bauer and Vindum 1990, 
Bauer and Sadlier 1994). 

Nactus pelagicus (Girard, 1858) 

MATERIAL EXAMINED: Ouvea Island: AMS 
R125524, RI 25554-57, R125601-03, NHMB 
6893 (I). Lifou Island: AMS RI25641-42 (4) ; 
AMS RI25676-77 (5); NHMB 6891 (6); NHMB 
6893 (7); AMS R 125712 (12). Mare Island: NHMB 

6879, 6881-83, 6885 (15); NHMB 6890 (16); 
AMS R125778 (17); NHMB 6886-87, 6889 (18). 

REMARKS: The N. pelagicus complex is 
widespread in the Southwest Pacific region , 
extending from northeastern Australia and 
southwestern New Guinea eastward to Niue (ca. 
170° W). In New Caledonia, it appears to be 
widespread on the east coast and occurs on all 
major islands in the Loyalty Islands group. Its 
presence on Lifou was first noted by Bavay 
(1869). Moritz (1987) indicated that the New 
Caledonian population was unisexual. Bisexual 
populations from the Solomon Islands and north
ern Vanuatu have recently been elevated to spe
cific status as N. multicarinatus Gunther by 
Zug & Moon (1995), with N. pelagicus restricted 
to parthenogenetic populations from Vanuatu, 
Fij i, New Caledonia, the Loyalty Islands, and 
the central Pacific. 

Nactus pelagicus was coLlected by day in 
ground litter in coastal forest, secondary 
regrowth, and plantation habitat on Ouvea 
Island, from inland forest and at the edge of 
coastal forest on Lifou, and by night a single 
specimen was observed acti ve at the base of a 
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palm tree in plantation habitat on Mare Island. 
This species did not appear to be abundant at 
any of the localities where it was collected, 
which most probably reflects the paucity of suit
able terrestrial sheltering sites (rotting logs or 
rocks) encountered in the forests on the Loy
alty Islands. 

Family SCINCIDAE 

Caledoniscincus atropunctatus (Roux, 19 13) 

MATERIAL EXAM INED: Ouvea Island: NHMB 
7297-7305* (1). Lifou Island: AMS R125672 
(5); NHMB 7285- 89*, 7323*, 19006*, 19021* 
(6); NHMB 729 1- 93*, 7324*, 19014* (7). Mare 
Island: NHMB 7282 (14); NHMB 7272-73*, 
7276* (15); AMS R125731 , R125780 (17); NHMB 
7281*,7322*,19018* (20). 

REMARKS: Too few specimens of C. atro
punctatus were collected in the 1987 survey to 
gain a firm impression of habitat preferences for 
this species on the Loyalty Islands. On New 
Caledonia, C. atropullctatus occurs mainly in 
closed forest habitat, where it is active in sunlit 
patches on the forest floor and at its edge (Sadlier 
1986, Bauer and Sadlier 1994). In the survey of 
1987 there was little opportunity to collect 
within or at the edge of this habitat under optimal 
conditions, which may account for the apparent 
scarcity of this species. 

Caledolliscincus austrocaledollicus (Bavay, 
1869) 

Two species of Caledoniscincus allied to C. 
austrocaledonicus occur in sympatry at a num
ber of locations throughout the Loyalty Islands: 
one is characterized by the presence of a white 
midlateral stripe in both males and females, the 
other by the absence of this stripe. A similar 
situation occurs on the mid- to southwestern 
coastal regions of New Caledonia. Morphologi
cal and genetic (allozyme electrophoresis) com
parisons of these populations clearly indicate the 
presence of sympatric species, but our analysis is 
not yet sufficient to assign names to the various 
morphotypes or species. Here we refer to the 
two Loyalty Island morphotypes as C. austro-
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ealedonieus "striped" and C. austroealedonieus 
"plain" for those individuals with or without a 
pale midlateral stripe, respectively. 

Caledoniseineus austrocaledonieus "striped" 

MATERJAL EXAMI NED : Ouvea Island : AMS 

R1 25563, R125565 , R1 25572, RI25583-85, 
R 125605-06, NHMB 7296 ( I). Li fou Island: AMS 

RI 2567 1 (5); NHMB 7283-84, 7287, 7290 (6); 
NHMB 7293-95, 19072 (7). Mare Island: NHMB 

7274-75, 19070, 19083 ( 15); NHMB 7280 (16); 
AMS R1 257 19, R1 25730, R1 25795- 96 (17); 
NHMB 7277- 79 (18). 

REMARKS: This species occurs mainly in 
open or disturbed habitat. On Ouvea we recorded 
it from a coastal habitat and an adjacent copra 
plantation. At both locations, it was collected 
shelteri ng during overcast weather beneath 
ground litter around Casuarina and shrubs front
ing the lagoon and under debris piles in the copra 
plantation. It was sympatric with C. austroeale
donicus "plain" in the copra plantation. In near
coastal forest habitat on Ouvea, the striped spe
cies was taken under ground litter in forest or 
secondary regrowth. On Lifou, it was collected 
at the edge of inland closed forest habitat and 
on Mare from ground litter at the edge of coastal 
dry forest. At all fores t localities it was sympatric 
with, but generally less abundant than, the 
plain species. 

Caledoniseineus austroealedonicus "plain" 

MATERJAL EXAMINED: Ouvea Island: AMS 

RI 25558-62, RI 25564, RI25566-71,RI25604, 
R 125624-25 , NHMB 7297- 305 ( I). Lifou Island: 
AMS RI 25640 (4) ; AMS RI 25669- 70 (5); NHMB 

7285-86, 7288-89, 19021 (6); NHMB 729 1-92, 
19079 (7); AMS RI 25708 (9); AMS R1 257 13- 14 
(12). Mare Island: NHM B 7272-73, 7276, 19077 
(15) ; AMS RI 257 16-1 8, R125720-29, RI 25779, 
RI 25792-94, R1 25797, R125818 (17); NHMB 

19018 (20). 

REMARKS: Caledoniscineus austroealedoni
eus "plain" was generally collected in, or at the 
edge of, closed forest habitat, where it was 
noticeably more abundant than the sympatric 
striped form . It was encountered only rarely at 
coastal localities. 

Cryptoblepharus novocaledonieus Mertens, 
1928 

MATERJAL EXAM INED: Ouvea Island: AMS 

R 125618- 23 (2). Lifou Island : AMS R1 25678- 86 
(11 ). Mare Island: NHMB 7208* (14); NHMB 

7207* (15); AMS R 125760-6 1, R 125808 (17); 
NHMB 7209-12* (18). 

REMARKS: All specimens were collected 
from coastal outcropping limestone pavement, 
usually within the spray zone. The habitat prefer
ence is similar to that described and pictured by 
Sadlier (1986, fig. 74) on New Caledonia and 
by Bauer and Sadlier (1994, fig . 2b) on the TIe 
des Pins. 

Emoia cyanura (Lesson, 1826) 

MATERIAL EXAM INED : Ouvea Island: AMS 

RI 25525- 53, R1 25586, R1 25607- 10 (I) . Lifou 
Island: AMS R1 25706-07 (8); AMS R125638 
(4); AMS R125673- 75 (5); AMS RI25710 (10). 
Mare Island: AMS R1 25732-46, RI 2578 1- 84, 
R125798- 900 (17). Brown (1991) examined 
AMNH 81767 and MCZ 19603 from Mare, AMNH 

61701 from Lifou, AMNH 61704-5 from Ouvea, 
and AMNH 105396 from "Nitche Maci" (= 
Netche, Mare). 

REMARKS: On Ouvea, E. cyanura was most 
freq uently observed active around ground litter 
in coconut plantations or areas of secondary 
growth during sunny periods and was collected 
under ground litter in that habitat during overcast 
periods. On both Mare and Lifou, E. cyanura 
occurred in forest and plantation-edge habitats. 
These are similar to the habitats utilized in the 
Solomon Islands (McCoy 1980, Brown 199 1). 

Emoia loyaltiensis (Roux, 191 3) 

MATERIAL EXAM INED : Li fou Island: AMS 

R1 25629, R125690 (8); AMS R125630-637, 
RI25666--668 (4); NHMB 7133- 34 (6); NHMB 

7135 (7). Mare Island: AMS R1 25748- 759 (17); 
NHMB 7123-27, 7130-31 (15); NHMB 7 128 (14); 
NHMB 7132 ( 18). Additional material from Mare 
examined by Brown (1991) included AMNH 

60460, 60463, 60465, and MCZ 19610. 
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REMARKS: Emoia loyaltiellsis is arboreal, 
and all specimens collected in 1987 were taken 
while active on trees (up to 3 m from the ground) 
or from under exfoLi ating bark of both li ve and 
dead trees. This species was recorded from a 
variety of habitats including secondary scrub on 
the lee side of coastal dunes (Luecilla, Lifou 
Island); coastal dry vine forest (CengeYte, Mare 
Island); tall inland forest generally at the fo rest 
edge or from dead standing timber in adjacent 
plantations (vic. Hunete, Lifou Island). Brown 
(199 1), who elevated thi s form from subspecific 
to specific status, incorrectly regarded E. loyal
tiel1Sis as restricted to Mare alone. 

At the three localities collected, £. loyal
liensis was regionally sympatric with Lioscincus 
nigrofasciola/um, and on one occasion speci
mens of both species were taken from the same 
tree trunk (at the forest edge of tall inland forest). 
The most obvious difference in habitat prefer
ence between the two species is reflected in their 
relati ve abundance in coastal scrub/p lantation 
habitat and forested habitats. In the former habi
tat L. Iligrofasciolatum was common, whereas 
E. ioyaitiensis was only occasionally observed 
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in coastal scrub (Lueci lla) and was absent from 
plantation habitat (CengeYte). Although both 
species were encountered in forest-edge habitat, 
£. loyal/iensis was far more common than L. 
Iligrofasciolatum in the interior of the forest. 

A series of 26 specimens collected in 1987 
included what appear to be adults (64-81 mm 
SVL, n = 13), large juveniles (52-6 L mm SVL, 
11 = 12), and a single small juvenile (38 mm 
SVL). 

There is a noticeable difference (with some 
overlap) in dorsal color and pattern between the 
Lifou (Figure 2) and Mare Island (Figure 3) 
populations, with the great majority of Lifou 
speci mens being more boldly marked. The dor
sa l surface of E. loyal/iens!s is gray-olive to 
light or medium brown, either uniform or with 
variably distributed darker fl ecking. These dark 
markings either form irregular transverse bars 
or are restricted to the dorsolateral margin where 
they edge the adjacent broad band of lighter 
color (most obvious in the majority of welJ
marked Lifou specimens). The lateral surface is 
of similar color to the dorsal but generally darker 
in tone, particularly in boldly marked individuals 

FIGURE 2. Emoill /oya/liellsis from Lifou. showing the bold markings typical of [his population. 
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FIGURE 3. Emoia loyaltiensis from Mare, showing the relatively uniform dorsal coloration of individuals from this 
population. 

(the condition in the majority of Lifou speci
mens) . In life there is a bronze tinge to the dorsal 
surface of the more boldly marked individuals. 
The ventral surface usually had a yellow flush 
to the abdomen, underside of limbs, and base of 
tailor was white. 

Lioscincus nigroJasciolatum (Peters, 1869) 

MATERIAL EXAM INED: Ouvea Island: AMS 

RI25587- 96, NHMB 7140, 7 147-50 ( 1). Lifou 
Island: AMS RI 25700-03 (8); AMS R125639 (4); 
AMS RI25709 ( 10); AMS R125627-28 (9); AMS 

R125715 (3); NHMB 7142-43, 7145-46 (6); 
Nl-fMB 7151-52 (7). Mare Island: NHMB 7160* 
(13); NHMB 7155*, 7157* (14); NHMB 7156*, 
7 158* (15); NH MB 7 154* (16); AMS R125747, 
R125785 , R125804, R125819-20 (17); NHMB 

7159* ( 18); CAS 38825 (no precise locality). 

REMARKS: Lioscincus nigroJasciolatum is 
mainly an arboreal species; most specimens 
co llected were active on trees in open or forest
edge habitat, particularly on the trunks of 
coconut palms in plantation (Fayaoue, Ouvea; 
and Cengelte, Mare) or beach-front si tuations 
(Luecilla, Lifou). Some were also collected 

from under exfoliating bark of both live and 
dead trees at the edge of closed forest habitat, 
but the species was rarely encountered within 
the forest. Several individuals were also 
observed active on the raised, weathered lime
stone platform at the high-tide zone on the 
northern tip of Ouvea. Bauer and Vindum 
(1990) made similar observations in coastal 
outcrops at Goro on the southeastern coast of 
New Caledonia. 

Roux (1913) identified differences in scal
ation between specimens from New Caledonia 
and the Loyalty Islands. The specimens col
lected in 1987 confirm the distinctiveness of 
the Loyalty Island populations in having fewer 
midbody scale rows than New Caledonian popu
lations (32-36 versus 36-42, respectively) , but 
other differences are minor and any fonnal taxo
nomic recognition of these populations will 
require a more thorough analysis of all avail
able material. 

Phoboscincus gamieri (Bavay, 1869) 

MATERIAL EXAM INED : Lifou Island : NHMB 

7139 (6). 

REMARKS : In add ition to the single specimen 
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examined, P gamieri has also been observed 
from the vicinity of the lighthouse on the Cap 
des Pins, Lifou (locality 12). Bavay (1869) 
observed a large skink, probably P gamieri, at 
Mouli on Ouvea Island. 

Elsewhere in the region, P gam ieri is now 
known from seven widely separated localities 
across both the north and south of New Caledon
ia itself, and also from small offshore islands 
(de Vosjoli 1995). Our observations indicate that 
P gamieri is extremely secretive and when dis
turbed seeks shelter beneath debris or under 
rocks. It is probable that it occurs on all three 
major islands in the Loyalty group, but confirma
tion of this will be difficult because of its secre
ti ve nature and possible rarity. 

Family TYPHLOPIDAE 

Ramphotyphlops willeyi (Boulenger, 1900) 

MATERIAL CITED IN LITERATURE: Lifou 
Island: The type specimen, BMNH 1946.1.10.80 
(formerly BMNH 1900.5.29.1 ), derived from 
Lifou (Boulenger 1900). Mare Island: Roux 
(1913) listed a specimen from Netche on Mare; 
McDowell (1974) li sted AMN H 62687 from 
Mare. 

REMARKS: McDowell (1974) reviewed the 
status of R. willeyi. He assigned a single speci
men (BYU 7448) from Guadalcanal, Solomon 
Islands, to this species, but did note that thi s 
specimen differed from his Loyalty Islands 
specImen. 

Ramphotyphlops braminus (Daudin, 1803) 
was recorded from the Loyalties by Bauer and 
Vindum (1990) on the basis of local reports, but 
no specimens were obtained. This species, which 
was introduced into New Caledonia no later than 
1974 (!neich and Bauer 1992), is easily trans
ported and is probably establi shed in the Loyalty 
Islands, although perhaps only locally. 

Family BOIDAE 

Candoia bibrol1i (Dumeril & Bibron, 1844) 

MATERIAL EXAMINED: Ouvea Island: AMS 
R125500 (I). 

PACIFIC SCIENCE, Vol ume 51 , January 1997 

REMARKS: This species was first reported 
from the Loyalty Islands from Point Gatcha, an 
unidentified local ity on Lifou, by Bavay ( 1869). 
We collected a single specimen from Fayaoue, 
Ouvea Island. The specimen was located by day 
beneath debri s in a native garden surrounded by 
a coconut plantation. 

Roux and Sarasin in 19 11- 19 12 co llected 
numerous specimens (Mare, 11 = 11 ; Lifou, n 
= 7; Ouvea, n = 4) (Roux 191 3). McDowell 
( 1979) analyzed geographic variation between 
the islands in the Loyalties group using the data 
on scalation from Roux (1913) and American 
Museum of Natural History specimens (n = 4). 
He noted significant interisland variation in mid
body and ventral scale rows. 

Candoia bibroni once played an important 
role in the life of Loyalty Islanders. It was widely 
used as food, but decreasing snake populations 
and changing traditions have decreased its cul
tural significance (Delauw 1990). 

DISCUSS ION 

The Loyalty Islands are a group of three rela
tively small islands (Ouvea, 160 km2; Lifou, 
1150 km2

; Mare, 650 km2
) of low relief in com

pari son with adjacent island groups of Vanuatu 
(12 major islands and numerous lesser islands 
with a total area of 14,763 km2 and Fiji (Val1ua 
Levu, 5535 km2

; Viti Levu, 10,384 km2
) or with 

New Caledonia (16,750 km2
) . Despite thi s, the 

Loyalty Islands have a species richness of lizards 
( 17 species) approaching that of Fiji (2 l species 
[Zug 199 1 D and Vanuatu (19 species [Med way 
and Marshall 1975, Cranbrook 1985, Zug 
199 1 D, but only one-third that of adjacent New 
Caledonia(50+ species [Bauer and Sadlier 1993, 
Sadlier and Bauer 1996]). The Loyalties lack rep
resentatives of numerous New Caledon
ian endemic genera (e.g., Rhacodactylus, Eury
dacrylodes, Geoscinctls, Sigaloseps, Mar
morosphax, Graciliscincus, Simiscinctls), some 
of which reqillre habitat types not present in the 
Loyalty Islands. Some, such as Rhacodacrylus 
spp., however, appear to be absent because of 
the independent geological hi stories of the two 
areas. At least four species of Rhacodactylus 
occur on small (152 km2

) , low-lying (maximum 
elevation 262 m) lIe des Pins (Bauer and Sadlier 
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1994, de Vosjo li 1995), apparently re tlecting its 
former connection to the New Caledonian 
mainland. 

A few li zard species are shared between the 
Loyalty Islands (see Table I) and Vanuatu (six 
species) and with Fiji (seven species) . Based 
on their total Pacific di stribution, there are two 
groups of species shared between these island 
groups. One group comprises species di stributed 
throughout much of the Pacific region: Hemi
dactylusji-enatus, H. garnolii, Hemiphyllodacty
Ius typus, Lepidodactylus lugubris, Nac/Us 
pelagicus, and Emoia cyal1ura. All of these, with 
the exception of E. cyanura, also occur on New 
Caledonia. The second group comprises the liz
ard species Gehyra vorax and Emoia loyal
liensi.\". In the Loyalties both are known onl y 
from Lifou and Mare Islands. Elsewhere G. 
vorax occurs only in the Melanesian islands of 
Vanuatu , Fiji , and New Guinea and its satell ite 
islands (Beckon 1992), whereas the Emoia 
samoensis group to which E. loyal/iensis 
belongs has an overall di stribution restri cted to 
a region of the southwestern Pacific that includes 
the Solomon Islands, Vanuatu, Fiji , Samoa, 

Tonga, and the Cook Islands (but not New Cale
don ia [Brown 199 1 D. The snake Candoia 
bibroni also occurs in the Solomons, Vanuatu, 
Fiji, and Samoa, as well as the Loyalties, but 
i absent from the New Caledonian mainland 
(McDowell 1979). 

Zug (1 99 1) in di scussing zoogeographic pat
terns among Fijian li zard initiall y divided these 
into native and exotic species, the latter defined 
as those whose colonization was aided by 
humans and co incided with or postdated human 
arrival. Zug recognized several species, includ
ing H. frenarus, H. garnolii, and L. lugubris, 
as exoti c species to Fiji using criteri a such as 
documentation of recent arrival, occurrence pre
dominately as human commensals, or limited 
local but widespread extralimital di stribution as 
exotic to the region. 

In both New Caledonia and the Loyalty 
Islands H. f renatus, H. garnotii, and L. lugubris 
all occur as human commensals ; although in 
New Caledonia H. garnolii has also been 
recorded in primary habitat di stant from, and 
not assoc iated with, human activity, and in both 
New Caledonia and the Loyalty Islands L. 

TABLE I 

T ERRESTRIAL SCINCID AND GEKKONID LIZARD S))ECIES PRESENT IN T I-IE LOYA LTY ISLANDS 

TAXA 

Gekkonidae 
8avayia crassicollis 
Bavllyia cycl/lfCI 
B{lv(lyia sauvagii 
Geltyra \lomx 
Hemidactyllls ji"enol/.ls 
Hemidaclylus gamOlii 
Hell1ipltyllodlu;'yllls fypus 
LepModacry il fs lugubris 
NoclIIs pe/agic/ls 

Scincidae 
Caledo"isc;l1c /l s atropllllctatus 
Ca/edol1isc;' lc I.Is cUlst l"Ocaledon icllS "striped" 
CaledoniJci/ lcllJ 1I11strocaledOllictts " plain" 
C/) lptoblephart lS IIOI'OcalellOllicllS 
£1110;0 cymll/ra 
EII/oia /oyaltiellsis 
Lioscinc lfs lligrojtlscio/atulII 
Plwboscill clIJ gamieri 

VANUATU FIJ I 

x 
X 

X 
X 

X 

X 

X 
X 
X 
X 
X 
X 

X 

LOYALT Y NEW 

ISLANDS iLE DES PINS CALE DON IA 

X X X 
X X X 
X X X 
X 
X X X 
X X 
X X 
X X X 
X X X 

X X X 
X X 
X X X 
X X X 
X 
X 
X X X 
X X 

NOTE: Spec ies shared wi th VanuiltlI. Fiji, New Caledonia. and lhe fie des Pins marked wi lh an X. Dala for Van ualu derived from 
Mcdway and Marshall ( 1975) and Cranbrook ( 1985). for Fiji from Zug ( 199 1), for New Culedonia from Baucr and Sad licr ( 1993), .mu for 
Ihe i le dcs Pins from B,lucr "nd Sad licr (1994) and de Vosjoli ( 1995), 
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lugubris occurs in a variety of natural shoreline 
habitats. In contrast, Hemiphyllodactylus typus, 
which Zug believed to be a native species in 
Fiji, was only recorded from the Loyalties either 
as a commensal or in di sturbed habitat associated 
with human activities; as such, in the Loyalty 
Islands and possibly also New Caledonia, it 
appears to be an introduction. It is of interest 
to note that several widespread Pacific species, 
Gehyra oceanica (Lesson) , Gehyra mutilata 
(Wiegmann), and Lipinia noctua (Lesson), 
known from both Vanuatu and Fiji do not occur 
in the Loyalty Islands or in New Caledonia. 

The distribution of species between the main 
islands of the Loyalty Islands group is remark
ably uniform, with the majority of species 
recorded from all three islands. Of the wide
spread, or moderately widespread, Pacific spe
cies found on the Loyalties, nearly all occur on 
all three islands, and nearly all also extend into 
New Caledonia. The notable exceptions are Ge
hyra vorax and Emoia loyaltiensis, which do not 
occur on Ouvea Island or extend to New Caledon
ia. Bauer (1989, Bauer and Vindum 1990) pro
posed that the relatively recent tectonic move
ment by parts of Vanuatu (Chase 1971 ), in 
conjunction with the Pleistocene emergence of 
the Loyalties, might explain the presence of taxa 
shared between these two island groups but 
absent from New Caledonia. Further, existing 
current systems would promote colonization of 
the Loyalties from Fiji or Vanuatu (Gibbons 
1985), whereas the prevailing Southern Tropical 
Countercurrent would tend to promote coloniza
tion of the Loyalty Islands from New Caledonia 
but retard colonization of New Caledonia proper 
by propagules from the Outer Melanesian Arc 
islands. The absence of species from Ouvea may 
be artifactual but could be related its very low 
physical relief and less diverse vegetation. 

The occurrence in Vanuatu of the otherwise 
New Caledonian/Loyalty Islands species CaLe
doniscincus atropunctatus is problematic. It is 
widespread in New Caledonia in mainly closed 
forest habitat, but is otherwise only known from 
the Loyalties and certain islands in Vanuatu 
(Med way and Marshall 1975, Bauer et al. 1992). 
Because it is known from four islands in Vanu
atu, it does not fit the criteria proposed by Zug 
(1991) for recognition as an exotic species in 
Vanuatu. Bauer (1989) expressed the view that 
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it may have dispersed from New Caledonia to 
Vanuatu via the Loyalties in the Quaternary. 

Nine species of li zards are shared between 
New Caledonia and the Loyalties that do not 
occur outside this region (if C. atropunctatus 
is included). These are species with generally 
widespread distributions throughout New Cale
donia and tend to be either habitat generalists 
or forest-edge dwellers (e.g., the geckos Bavayia 
cyclura and B. crassicollis and the skinks 
Caledoniscincus austrocaledonicus "plain," C. 
austrocaLedonicus "striped," Lioscincus nigro
fasciolatum, and Phoboscincus garnieri). 
Exceptions to thi s are C. atropunctatus and B. 
sauvagii, which both occur mainly within closed 
forest habitat, and Cryptoblepharus novocale
donicus, which inhabits rocky foreshores. The 
Loyalty populations of two species, B. sauvagii 
and C. austrocaledonicus "plain," have their 
most similar counterparts in the south of New 
Caledonia, though both species belong to species 
complexes currently under review and believed 
to be composite. 

Gehyra vorax appears to have specialized 
habitat preferences on the Loyalties, and its pos
sible presence on Ouvea cannot be entirely ruled 
out; however, it is considered unlikely that E. 
Loya/tiensis has been overlooked on Ouvea. Suit
able habitat exists on Ouvea for both species, 
and the most likely explanation for their absence 
is historical. 

Of the 14 species shared with New Caledonia, 
nearly all occur on all three of the main islands 
in the Loyalties. In this instance the notable 
exception is Bavayia sauvagii, which occurs on 
Mare Island only, perhaps because of a paucity 
of appropriate daytime retreats (Bauer 1990, 
Bauer and Vindum 1990). At this point in time 
the absence of Bavayia crassicollis from Ouvea 
is considered most likely due to inappropriate 
searching for this species. Recent di scoveries 
(e.g., Sadlier 1986, Sadlier and Bauer 1996) and 
rediscoveries (e.g., de Vosjoli 1995) of lizards 
on both New Caledonia and the lIe des Pins 
indicate that even well-surveyed areas within the 
region may yet yield herpetological novelties. 
This suggests that the species li st for the Loyalty 
Islands may be incomplete. Nonetheless, the 
basic interpretation of the Loyalties as an inte
gral part of the New Caledonian faunal region, 
albeit the only part of that region with notable 

= 
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Outer Melanesian Arc influences, is not likely 
to be altered. 
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A New Genus and Species of Lizard (Reptilia: Scincidae) from 
New Caledonia, Southwest Pacificl 

Ross A. SADLlER2 AND AARON M. BAUER3 

ABSTRACT: An unusual new lygosomine skink, Simiscincus aurantiacus Sadlier & 
Bauer, n. sp., is described from a single specimen collected in southern New Cale
donia. This species is a member of the Eugongylus group of skinks, but is not 
readily assignable to any known genus. It has a number of derived characteristics 
that serve to distinguish it, the most notable of which is the highest number of 
premaxillary teeth of any scincid. Although its relationships cannot, at present, be 
established unambiguously, it appears to share affinities with another monotypic 
endemic New Caledonian genus, Graciliscincus. The discovery of this species high
lights the extreme diversity and endemicity of the New Caledonian lizard fauna. 

THE TERRESTRIAL HERPETOFAUNA of New Cale
donia is extremely diverse and highly endemic 
(Bauer and Vindum 1990, Bauer and Sadlier 
1993) and is dominated by carphodactyline 
geckos and lygosomine skinks of the Eugongy
Ius group. Many of the New Caledonian lizards 
are apparently restricted to small regions of the 
island as a whole. Indeed, a recent review of 
the status of the lizard fauna of New Caledonia 
identified almost half the species either as mod
erately well known but restricted in distribution 
or as known from only a few specimens from 
one or a few localities (Bauer and Sadlier 1993). 
Among the latter are several morphologically 
bizarre lygosomine skink species, Phoboscincus 
bocourti (Brocchi), Geoscincus haraIdmeieri 
(Bohme), and Graciliscincus shonae Sadlier, 
that show a number of unusual characteristics 
in scalation and body form and do not resemble 
any other species in the Eugongylus group of 
skinks (Sadlier 1986). Recent fieldwork has 
revealed the presence of another unusual New 
Caledonian skink known from only a single 
specimen. This lizard cannot be readily assigned 
to any existing group of species and is here 
described as the sole representative of a new 
genus. 

I Manuscript accepted 29 August 1995. 
2 Section of Herpetology, Australian Museum, 6-8 Col

lege Street, Sydney 2000, NSW, Australia. 
3 Department of Biology, Villanova University, 800 Lan

caster Avenue, Villanova, Pennsylvania 19085. 
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Simiscincus Sadlier & Bauer, n. genus 

TYPE SPECIES: Simiscincus aurantiacus Sad
lier & Bauer, n. sp. , here designated. 

DIAGNOSIS: Simiscincus is diagnosed as a 
member of the Eugongylus group of skinks as 
defined by Greer (1979): the parietals meet 
behind the interparietal; the parietal is bordered 
along its posterior edge by an upper secondary 
temporal and transversely enlarged nuchal scale; 
medial preanal scales more or less subequal in 
size to and overlapped by more lateral preanals; 
and the scales on the dorsal surface of fourth 
toe are in a single row throughout the length of 
the digit. 

Simiscincus can be distinguished from other 
genera in the Eugongylus group by the following 
unique combination of characters: depressed and 
elongate body form; supranasal present as a pre
nasal crease and postnasal suture; loreal single; 
lower eyelid with a semi transparent disk; ear 
opening lacking auricular lobules; paravertebral 
scales 99; premaxillary teeth 19; presacral verte
brae 29; atlantal arches fused to intercentrum. 

ETYMOLOGY: The generic name Simiscincus 
is derived from a combination of the Latin simus 
for pug-nosed, referring to the broad, blunt snout 
characteristic of the type species of the genus, 
and the Latin scincus for scincid lizard. 
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REMARKS: Greer (1979) regarded nine pre
maxillary teeth as primitive for Iygosomine 
skinks, with conditions deviating from that, 
either higher or lower, considered derived. 
Among the Australasian Iygosomines, the Tili
qua and Sphenomorphus groups characteristi
cally have nine or fewer premaxillary teeth, 
whereas most genera in the Eugongylus group, 
including most New Caledonian skink genera, 
have II premaxillary teeth, which is here consid
ered the primitive condition for the Eugongylus 
group. Certain genera within the Eugongylus 
group deviate from this primitive tooth condi
tion, generally by having an elevated number of 
either 13 (the Australian genera Lampropholis 
and Carlia and the New Caledonian genus 
Marmorosphax) or 15 (the Australian genus Lyg
isaurus). Simiscincus is unique among the 
Eugongylus group of skinks in having an excep
tionally high number of premaxillary teeth (19) . 

Simiscincus appears to be most closely 
related to the monotypic New Caledonian Graci
liscincus. Both genera share a fusion of the atlan
tal arches to the intercentrum (A. Greer, pers. 
comm.), elongate bodies and markedly reduced 
limbs (hind limb length 20-25 % of snout-vent 
length in Graciliscincus, 30% in Simiscincus), 
broad snouts characterized by wide frontonasal 
scales (more than twice as broad as long), and 
several other unusual features of head scalation 
including an enlarged nasal scale and moderately 
small and widely separated prefrontal scales. 
This suite of shared derived characters is highly 
suggestive, but an assessment of the relation
ships of all members of the Eugongylus group 
that share a fusion of the elements of the atlantal 
vertebrae (= Pseudemoia subgroup of Greer 
1990) is required before a definitive determina
tion of the relationships of Simiscincus can be 
made. It is interesting that both species have 
retained the primitive arrangement of paired 
frontoparietal shields . 

In other aspects of their morphology, Simi
scincus and Graciliscincus differ markedly, and 
in general Simiscincus appears to be the more 
primitive of the two. Simiscincus has a large ear 
opening, a condition considered primitive to the 
diminutive ear opening of Graciliscincus. Simi
scincus has only 29 presacral vertebrae, whereas 
in Graciliscincus, with 36 presacral vertebrae, 
this character is highly derived. The elevated 
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number of 19 premaxillary teeth in Simiscincus 
is, however, clearly derived compared with the 
l3 premaxillary teeth in Graciliscincus. 

Simiscincus aurantiacus Sadlier & Bauer, n. 
sp. 

Figure I, Plate I 

TYPE MATERJAL: Holotype: Australian Museum 
(AM) Rl44356, male, Mount Koghis (500 m asl), 
New Caledonia, 22° 10' S, 166° 30' E, collected 
by R. Sadlier, August 1994. 

ETYMOLOGY: The name aurantiacus is derived 
from the New Latin adjective for orange and refers 
to the bright enamel orange ventral and lower lateral 
surfaces of this species (see Plate 1). 

DIAGNOSIS : Species diagnosis same as for 
genus. 

DESCRIPTION: Measurements and propor
tions: Body form elongate with limbs and digits 
small. Snout to vent length (SVL) 85 mm; dis
tance from axilla to groin 49 mm (57.6% of 
SVL); distance from forelimb to snout 32 mm 
(37.6% ofSVL); hind limb length 25.5 mm (30% 
of SVL). 

Scalation (methodology follows Sadlier 1986): 
Frontonasal more than twice as broad as long ('NI 
L = 225%); prefrontals moderately large and mod
erately separated; frontal nearly as broad as long 
('NIL = 88%); frontoparietals distinct; interparietal 
distinct; parietals each bordered by a single nuchal 
and upper secondary temporal scale; temporal 
scales framented, primary temporal single on right 
side, fragmented on left to form two equal-sized 
scales; upper and lower secondary temporals each 
single; tertiary temporals three on each side; two 
postlabials on each side. 

Nasals large and moderately separated, each 
with a prenasal crease and postnasal suture; sin
gle loreal on either side, nearly twice as long as 
deep (W IL 62.5-70%), a small semilunar scale 
positioned anterodorsally on the right loreal par
tially separating contact between the loreal and 
nasal; upper and lower preoculars present; two 
anterior suboculars ; six supraciliaries (third and 
fourth fused on right) or seven; seven upper 



F IGURE I. Lateral and dorsal views of the head of the holotype of S. aurantiacLts, n. genus, n. sp. (scale bar = 5 mm). 



F IGURE 2. Closed forest habitat on Mount Koghis in the vicinity of the type locality for Simiscillcus aurall tiac!ls, n. 
genus, n. sp. 



PLATE I . Holotype of SimiscincJ.ls aurclIltiacus. n. genus, n. sp., showing dorsa l and lateral coloration (above) and ventral 
coloration and markings (be/ow). 
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labials, last on either side divided obliquely to 
form two equal-sized scales as large as adjacent 
primary temporal and upper postlabials; six 
lower labials, postmen tal contacting first or sec
ond (at suture between first and second on left); 
two chin shields, first pair in broad contact. 

Lower eyelid with an obvious, centrally 
located semi transparent di sk, length ca. 45% of 
total eye length. Ear opening moderately large 
and lacking lobules, tympanum deeply recessed. 

Body scales smooth, midbody scale rows 38; 
paravertebral scales (from parietals to opposite 
vent) 99. Nine scales on top of fourth finger; 
lamellae beneath fourth finger 12-13, basal por
tion of fingers joined with a webbing of skin 
that extends to the third basal scale when viewed 
from above; 13 scales on top offourth toe; 27-28 
broad lamellae beneath fourth toe. 

Osteology: Premaxillary teeth 19; maxillary 
teeth 36-37; dentary teeth 47; presacral verte
brae 27; phalangeal formula for manus and pes 
2.3.4.5.3 and 2.3.4.5.4, respectively. 

Color and pattern: Dorsal surface mid-brown 
including dorsal scales of head. Dorsolateral 
region with a narrow (1-1.5 scales width) dirty 
cream to light brown stripe on scale rows 5 and 
6 that continues posteriorly along the stump of 
the tail and anteriorly as a muted dusky band 
above the eye extending forward to contact the 
similarly colored rostra!. This pale dorsolateral 
stripe is bordered along its inner margin by a 
narrow dark (black) stripe on scale row 4, this 
stripe being moderately well defined anteriorly 
but becoming poorly defined along the posterior 
half of the body. Lower lateral surface black 
uppermost, clearly defined from the lighter 
(orange in life) mid to lower lateral areas. Dark 
upper lateral stripe broadest anteriorly between 
forelimb and ear opening, continuing through to 
the eye and loreals to the posterior edge of the 
nasal. Upper labials mainly cream and con
trasting boldly with the dark loreals and temporal 
scales behind the eye, and with a moderately 
bold dark edge to the lower margin, extending 
also around the base of the rostra!. Ventral sur
face immaculate between fore and hind limbs 
(orange in life) and continuous in color with 
lower lateral surface, darker anterior of fore
limbs and with dark speckling on chest and 
throat. Toe lamellae dark. 

Distribution and Habitat 

The specimen was collected from beneath 
a small rock on a rocky hillslope in mid
altitude closed forest on Mount Koghis (Figure 
2). Upon being uncovered, it moved quickly, 
with a sliding motion, through cracks and 
crevices in the soil beneath the rock. Mount 
Koghis is located ca. 15-20 km northeast of 
the New Caledonian capital of Noumea, on 
the western edge of the southern block of the 
central mountain chain of the island. The area 
receives 1500-2000 mm of rain per annum 
and is characterized, as is most of the southern 
third of the island, by ultrabasic rocks (Sautter 
1981). Although adjacent areas support the 
highly endemic maquis vegetation typical of 
southern New Caledonia, much of Mount 
Koghis supports climax humid forest with a 
canopy height of 30-35 m (Virot 1956, Schmidt 
1981). On the rocky slope where the specimen 
of Simiscincus auriantiacus was captured, the 
canopy height was, however, considerably 
lower, because younger trees were dominant. 

Locally sympatric skink species at the type 
locality of S. aurantiacus include the burrowing 
species Nannoscincus mariei (Bavay) and 
Graciliscincus shonae, the crepuscular species 
Sigaloseps deplanchei (Bavay) and Marmoros
phax tricolor (Bavay), and the surface-active 
species Caledoniscincus austrocaledonicus 
(Bavay) and Caledoniscincus atropunctatus 
(Roux). The large skink Phoboscincus garnieri 
(Bavay) is also known from the forests near 
the type locality (Sadlier 1986). The New 
Caledonian endemic geckos Bavayia sauvagii 
(Boulenger), B. septuiclavis Sadlier, Rhacodac
tylus auriculatus (Bavay), R. sarasinorum 
Roux, and R. leachianus (Cuvier) have also 
been recorded from the area (Bauer and Vin
dum 1990). 

DISCUSSION 

The area on Mount Koghis from which Simi
scincus aurantiacus was collected is one of the 
most intensively surveyed in terms of number 
of visits over an extended period by us, either 
jointly or independently, over the past 10 yr. It 
is the same general area in which the single 
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paratype of Graciliscincus shonae was collected 
(by AM.B.) in 1985. Conservatively, we esti
mate to have spent a minimum of 24 hr of col
lecting time on daytime searches in that area, 
yet only recently was Simiscincus aurantiacus 
discovered (in August 1994) or Graciliscincus 
recollected (in January 1995). These somewhat 
erratic results indicate that traditional log and 
rock turning techniques may not adequately or 
consistently sample certain elements of the rep
tile fauna. In contrast, the syntopic crepuscular 
species Nannoscincus mariei and the secretive 
species Sigaloseps deplanchei have been 
encountered commonly on all occasions. 

The behavior of S. aurantiacus when it was 
uncovered indicated that this species uses 
existing tunnels through the subsoil. The species 
of Nannoscincus are another group of small bur
rowing skinks that inhabit moist, closed forest 
habitat. When they are uncovered, Nannoscincus 
species react with a swimming motion that 
pushes them through loose soil and leaf debris 
until they are covered, though they utilize 
existing cracks in the earth when those are 
encountered. Although observations on S. au
rantiacus and Graciliscincus in the wild are lim
ited, it seems as though there may be a corre
spondence between the morphology of the snout 
region in S. aurantiacus and Nannoscincus and 
the way in which they move through their subter
ranean environment. 

The recent discovery of S. aurantiacus and 
additional specimens of Graciliscincus hints at 
a greater species diversity of these morphologi
cally bizarre elements of the lizard fauna than 
previously recognized. These discoveries further 
highlight the importance of New Caledonia as 
an evolutionary center in the Southwest Pacific 
and indicate that our knowledge of the alpha 
level diversity of the island has not plateaued. 
If anything, prior assessments of the high levels 
of endemism and the uniqueness of the New 
Caledonian herpetofauna (Bauer 1988, Bauer 
and Vindum 1990, Bauer and Sadlier 1993) have 
been underestimates. 
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ABSTRACT 

A new genus and species of skink, Lacertoides pardalis. is described from two specimens collected in southern New 
Caledonia in the southwest Pacific. This species is a member of the Eugollgylus group, but is not readily assignable to any 
known genus. The most notable of its several derived characteristics is the extraordinarily large number of small body scales. 

RESUME 
Un nouveau genre et une nouvelle espece de scinque, Lacertoides pardaNs, sont decrits sur deux s.pecimens recoltes daDs 

le sud de la Nouvelle·Caledonie, sud·ouest du Pacifique. L'espece appartient au groupe Eugongylus, mOlS ne se place aisement 
dans aucun genre canDU. Parmi plusieurs caracteres derives, le plus remarquable est le nambre extraordinairement eievc: de 
petites teailles corporelles. 

Although there is now considerable support for the monophyly of the Eugongylus group 
(GREER, 1979) of Iygosomine skinks (GREER, 1974, 1979, 1989, 1990; HmclflNsoN, 1980, 1993; 
HUTCIflNSON & DoNNELLAN, 1993), the relationships of the genera within this group remain poorly 
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resolved. Clades composed of several genera have been recognized on the basis of single 
synapomorphies: the beta palate (GREER, 1974) and fusion of the hemilaminae with the body of the 
atlas (GREER, 1989; the Pseudernoia group). The Australian content of the latter, more inclusive group 
was identified by GREER (1989), although he also included in the group unspecified New Caledonian 
and New Guinean taxa. The New Caledonian members of the group are (GREER, pers. comm.), 
Caledoniscincus, Graciliscincus, Nannoscincus, and Sigaloseps. 

Immunological studies by HUTCHINSON et af. (1990) aimed at elucidating relationships of the 
Australian members then assigned to the genus Leiolopisrna, provided some support for the 
monophyletic nature of the Pseudernoia group in Australia. However this scheme of relationships 
differed from GREER'S in the inclusion of two genera (Bassinia and Morethia) and some species of 
Niveoscincus not possessing the synapomorphy of fusion of the hemilaminae to the body of the atlas, 
and also in the exclusion of non-Australian taxa from the Pseudernoia group. 

The clades and immunological groups identified by these characters, although not completely 
nested, at least provide some argument for special relationships among part of the Eugongylus group. 
Further, the genera within these clades are mostly polytypic and diagnosable by synapomorphies. 

However, the residual genera, which in the Pacific Basin consist of Cyclodina, Ernoia, 
Eugongylus, Geoscincus, Marrnorosphax, Lioscincus (the residual New Caledonian species formerly 
referred to « Leiolopisrna »), Oligosorna, Phoboscincus, Tachygyia, and Tropidoscincus, are either 
undiagnosed by synapomorphies, are very small groups (1-2 species) of unknown affinities, or both .. 

The new skink described herein falls among this residue in lacking a beta palate and having 
atlantal hemilaminae distinct from body, but its relationships remain otherwise obscure. It does not 
readily fit within the morphotypes characteristic of any of the non-diagnosable genera, does not 
possess the synapomorphies of the diagnosable genera, yet possesses some apomorphic traits rare 
among skinks. Hence, it is here described as a new genus. 

SYSTEMATICS & BIOLOGY 

LACERTOlDES gen. novo 

Type species: Lacertoides pardalis n. sp., here designated. 

Diagnosis: Lacertoides is identified as a member of the Eugongylus group of skinks (GREER, 
1979; HUTCHINSON, 1993) by possessing the following suite of synapomorphies: parietals meet behind 
interparietal; parietal bordered along lateral edge by a single temporal; presacral vertebrae > 26; 
Meckel's groove closed. 

Lacertoides can be further differentiated from the Sphenornorphus group (GREER, 1979) by 
lacking the derived state of medial preanal scales enlarged and overlapping the adjacent lateral 
preanal scales (GREER, 1979; 1990). 

GREER (1979) identified a single row of scales on the dorsal surface of fourth toe throughout 
its length and 11 or more premaxillary teeth as further synapomorphies for the Eugongylus group. 
Lacertoides lacks both states, having the basal five or six dorsal scales of fourth toe divided, and nine 
premaxillary teeth. Whether these represent retained primitive states or reversals is unknown in the 
absence of knowledge of its relationships within the group. 

Within the Eugongylus group, Lacertoides possesses the following suite of derived character 
states: very small body scales (midbody scale rows 68 or »; complete row of subocular scales; 
nuchals fragmented; frontoparietals fused; lower eyelid with a semi-transparent disc; presacral 
vertebrae 29. 

Of these features, only the Ernoia adspersa group (as defined by BROWN, 1991), Tachygyia 
Mittleman, Phoboscincus bocourti (Brocchi), and Oligosorna otagoense (McCann) have small body 
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scales (> 55 rows around the body; GREER, 1976; HARDy, 1977; BROWN, 1991). The first three taxa 
also have fused frontoparietals. Tachygyia further shares a complete row of subocular scales, while 
P. bocourti also shares fragmented nuchals and an elevated number of presacral vertebrae (30). 
However, Tachygyia and P. bocourti both have scaled lower eyelids, while Tachygyia also retains the 
primitive number of presacral vertebrae (27) for the Eugongylus group. 

Derivatio nominis: the generic name alludes to the superficial resemblance to some lizards of 
the genus Lacerta (family Lacertidae), due to the combination of large head shields, small body 
scales, and ocellated color pattern. The gender is masculine (Article 30(b) of the Code of Zoological 
Nomenclature). 

Lacertoides pardalis n. sp. 
(Figs 1-2) 

Type material: holotype 'jl, Australian Museum Sydney (AMS) RI48050 (R. SADLIER & G. 
SHEA) , lower slopes of Kwa Neie, 28.IX.1995. Paratype MNHN 1996.2662, same collection data as 
holotype. 

Diagnosis: species diagnosis same as for genus. 

Description: measurements: snout to vent length (SVL) 
102 mm (holotype), 75 mm (paratype); distance from axilla to 
groin 54.7-56.9% of SVL; distance from forelimb to snout 
38.2-40.0% of SVL; hindlimb length 49.0-50.7% of SVL. 

Scalation: definitions follow SADLlER (1986). Frontonasal 
as broad as long (W(L = 95.0-114.9%); prefrontals mode
rately large. narrowly separated to narrowly contacting; 
frontal longer than wide (W/ L = 79.7-83.3%); frontoparie
tals fused; interparietal distinct; parietals each bordered by 
two or three small scales and a single upper secondary 
temporal scale; primary temporal usually fragmented to fonn 
two near equal sized scales (R148050 right single); upper 
secondary temporal single; lower secondary temporals 
usually single (R148050 left divided into two); tertiary 
temporals usually two; posdabials three, two small scales 
lowermost and a single large scale uppermost. 

Nasals moderately large, each usually with a postnasal 
suture (R14805 1 right side crease only) and usually bordered 
above by a distinct supranasal scale (R148050 right supra
nasal fused to nasal); loreals two; upper and lower preocular 
present; complete subocular row of scales; supraciliaries 7-8; 
upper labials eight; lower labials 7-9; postmental contacting
first two on each side; enlarged pairs of chinshields three, fi rst 
pair in broad contact, second pair separated by two scales, 
third pair separated by five scales, all chinshields contacting 
lower labials. 

Lower eyelid with an obvious, centrally located semi
transparent disc, length approximately 30% of total eye 
length. 

Ear opening moderately large and with 4-5 lobules. 
Body scales smooth, midbody scale rows approximately 

Type locality: Kwa Neie. 

68-70; paravertebral scales (from parietals to opposite vent) 
148-157. 

Scales on top of fourth finger 16-17; lamellae beneath 
fourth finger 19-22; scales on top of fourth toe 23-25, basal 
5-7 divided; lamellae beneath fourth toe 32-33, broad and 
smooth. 

Dentition (holotype only): premaxillary teeth 9; maxillary 
teeth 17-18; dentary teeth 20-21. Teeth peg-like. 

Osteology: presacral vertebrae 29; postsacral vertebrae 61 
(holotype); phalangeal formula for manus and pes 2.3.4.5.3 
and 2.3.4.5.4 respectively; pairs of mesosternal ribs contac
ting mesosternum two. No ectopterygoid process. 

Calor and pattern: dorsal surface featuring a pattern of 
dull, pale, olive-grey, dark centered ocelli on a darker 
olive-grey background between the fore and hindlimbs. This 
pattern becomes obscure anteriorly and tends to blend, 
becoming mid brown marked with pale longitudinal spots (the 
remnants of the pale rings) at the nape and head. On the side 
of the body the dorsal pattern continues but progressively 
breaks up ventrally, merging with the ventral pattern along 
the ventrolateral margin. Posteriorly, around the level of the 
hindlimbs, both the pale ocelli and dark ground color merge 
and are gradually replaced by a regular pattern of alternating 
broad dark (2-3 scales width) and narrow pale (1-1.5 scales 
width) crossbars along the length of the tail. Ventral surface 
white with a pattern of narrow (approximately 2 scales width) 
reticulate markings over the entire ventral surface of the 
body, obscure (basally) to absent (distally) below the tail. 
Soles of feet and hands dark, finger and toe lamellae dark. 

Tongue (in preservative) grey distally, pale basally. Perito
neum dark. 

Distribution and habitat: both specimens were collected from beneath large rocks embedded in 
a soil matrix, exposed in a road cutting on the lower slopes of Kwa Neie (Figs 3-4), a tall hill (summit 
367 m above sea level) in the far south of the island. The surrounding habitat was low maquis on red 
lateritic soils with numerous low rock outcroppings. The holotype was observed active in overcast 
conditions retreating from the top of a large rock to a crevice and burrow beneath from which it was 
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FIG. I. - Holotype (upper) of Lacertoides pardalis n. sp. (AMS 148050), showing dark ventral markings (lower). 
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FrG. 2. - Lateral and dorsal view of the head of Lacerroides 
parda/is n. sp. (AMS 148050). 

dug out. The para type was observed at the 
entrance of a burrow/crevice beneath a large rock 
in the face of the cutting. The tail of a third 
individual was observed in a crevice beneath 
rocks on the face of the cutting where it passed 
through closed forest approaching the upper 
slopes of the mountain. 

Locally sympatric skink species in rainfo
rest habitat of the general area include the 
crepuscular species Marmorosphax trieolor and 
Sigaloseps deplanehei, and the diurnal surface 
active species Caledoniscineus austroealedonieus, 
Caledoniseineus atropunetatus, and Tropidoscin-
eus rohssii. The maquis habitat of the type 
locality was not generally collected but is likely to 
contain at the very least Caledoniscineus austro
ealedonieus. 

Discussion: the area from which Laeertoi
des pardalis was collected has only received very 
superficial attention from herpetologists. As far 
as we are aware the only herpetologists to 
previously visit the general area and collect 
specimens were BAVER and WISHMEYER in 1985, 
who made a small collection from mainly rain
forest habitat near the base of Kwa Neie. This 
collection also contains most of the sympatric 
species listed above and does not add to that list. 
Even less field research has been undertaken in 
the maquis habitat of the Plaine des Lacs region. 

From the limited observations we were 
able to make on the new species it appears to 
show a degree of dependance on rock outcrops or 
their equivalent for sheltering sites. Such habitat 
was generally confmed to the dry ranges of the 

Plaine des Lacs. Kwa Neie is part of a relatively small (approximately 5 km length) and apparently 
isolated north-south running range in the far south of the island. At this stage it is unknown whether 
Laeertoides pardalis is restricted to the range on which K wa Neie is situated or whether it also occurs 
in similar rocky habitat in the region. Either way it is likely to have one of the more restricted 
distributions of the New Caledonian skink fauna. 

On the information presently available we consider Laeertoides pardalis is uncommon with a 
potentially limited distribution. The general area from which the species is known has been exploited 
for minerals in past, and is likely to be considered for mining in the future. Field research to 
determine the distribution, habitat requirements, and relative abundance of the species is required 
before an assessment of its present status and the likely impact of future development in the region 
can be made. 

Derivatio nominis: the species epithet is from the Latin pardalis, a leopard, alluding to the 
ocellated color pattern. It is a noun in apposition. 
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FIG. 3. - Type locality of Lacertoides pardalis n. sp. (closed circle) in southern New Caledonia. 
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Lioscincus maruia, A New Species of Lizard (Reptilia: Scincidae) 
from New Caledonia, Southwest Pacific! 

Ross A. SADLIER,2 ANTHONY H. WHITAKER,3 AND AARON M. BAUER4 

ABSTRACT: A new species of scincid lizard, Lioscincus maruia Sadlier, Whi
taker & Bauer, n. sp., is described from the central ranges of New Caledonia. It 
is a moderate-sized species of skink with a particularly long tail. It is known 
from only a single location in maquis shrubland and appears to be restricted to 
this habitat type. The species is considered vulnerable because of the restricted 
and fragmented nature of its habitat, and the potential for fire and mining ac
tivities to threaten that habitat type. In overall morphology Lioscincus maruia is 
most similar to Lioscincus tillieri Ineich & Sadlier, a species from maquis habi
tat in adjacent ranges to the south. 

FIELD RESEARCH IN New Caledonia over the 
past 10 yr has greatly increased our knowl
edge of the diversity and distribution of the 
island's lizards. Most field research has been 
conducted in closed-forest habitat, the habi
tat type with the greatest diversity and rich
ness of lizard species. Survey work in closed 
forest on Mt. Panie (300- 1600+ m asl) and 
Mt. Aoupinie (500- 1000+ m asl) has re
vealed a species richness of 13 and 17 species, 
respectively, or approximately 20 and 30%, 
respectively, of the island's total lizard fauna. 
Included in this estimate of total species 
richness for the island are six undescribed 
species of Caledoniscincus, all from closed
forest habitat. By contrast, the reptile fauna 
of maquis shrubland, a habitat that charac
terizes much of the southern ultramafic re
gion of New Caledonia, has been poorly 
studied. 

However, opportunistic collections made 
in maquis habitat suggest that this vegetation 
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type, although not as rich in total number of 
lizard species, does contain several that are 
either largely dependent upon or endemic to 
it. Field research over the past 5 yr has iden
tified Lioscincus tillieri (Ineich and Sadlier 
1991) as reliant on maquis habitat in the 
southern ultramafic region. During the course 
of survey work on Me Adeo in the central 
ranges of New Caledonia, a new species of 
skink was collected from mid-altitude maquis 
habitat. This new species is very similar to 
L. tillieri in size and body proportions, col
oration, and behavior. At the type locality 
it was found only in maquis habitat, and it 
most likely represents a second species of 
skink reliant on this habitat type. 

MATERIALS AND METHODS 

Specimen registration abbreviations are as 
follows: Australian Museum, Sydney (AMS); 
Museum National d'Histoire Naturelle Paris 
(MNHP). 

Specimens were examined for the suite of 
characters listed below. Measurements: axilla 
to groin distance, measured from base of 
forelimb to base of hindlimb; forelimb to 
snout length, measured from tip of snout to 
axilla; hindlimb length, measured from groin 
to tip of fourth toe including nail; tail length, 
measured from caudal edge of anal scales to 
tip of tail, on complete original tails only. 
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Measurements are expressed as percentages 
of snout to vent length (SVL). 

Head scalation generally follows Taylor 
(1935); midbody scale rows, number of lon
gitudinal scale rows around body counted 
midway between axilla and groin; para
vertebral scales, number of scales in a para
vertebral row from first scale posterior to 
parietal scale to last scale anterior to level of 
vent opening; fourth finger and toe scales, 
number of dorsal scales on fourth digit of 
foot and hand, distal scale contains claw and 
basal scale broadly contacts adjacent basal 
scale of third finger or toe; fourth finger and 
toe lamellae, number of ventral scales on 
fourth digit of foot and hand, distal scale 
contains claw and basal scale is last largely 
undivided scale at a point level with intersec
tion of third and fourth digits. Bilaterally 
scoreable scalation characters were scored on 
both sides and the mean value used. 

Specimens were X-rayed to assess the 
number of presacral and postsacral verte
brae, and phalanges of the manus and pes. 

SYSTEMATICS 

Over the past decade there has been a 
progressive dismantling of the polyphyletic 
genus Leiolopisma Dumeril & Bibron, 1839 
(see Sadlier 1986, Hutchinson et al. 1990). 
All Australian species previously included in 
Leiolopisma have been assigned to a number 
of putatively monophyletic genera. The New 
Zealand species previously included in Leio
lopisma have been assigned to Oligosoma 
Girard, 1857 (Patters on and Daugherty 
1995). The New Caledonian species left 
within Leiolopisma by Sadlier (1986) were 
transferred to Lioscincus Bocage, 1873 by 
Bauer and Sadlier (1993), the next available 
generic name that could be used to accom
modate this assemblage of New Caledonian 
species. As proposed by Bauer and Sadlier 
(1993) , Lioscincus includes L. steindachneri 
Bocage (type species), L. nigrofasciolatum 
(Peters), L. greeri (B6hme), L. novaecaledo
niae (Parker), and L. tillieri (Ineich and 
Sadlier), but remains an assemblage of gener
ally primitive Eugongylus group (Greer 1979) 
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species currently not diagnosable by synapo
morphies. Ultimately Lioscincus will proba
bly comprise only the morphologically dis
tinctive type species, L. steindachneri. 

The new species of lizard described here is 
not readily assignable to any existing mono
phyletic genus. For this reason it is placed 
in Lioscincus pending further systematic 
work on the assemblage of New Caledonian 
species that are currently assigned to this 
genus. It is similar in appearance and behav
ior to L. tillieri, most notably in having an 
extremely long tail, keeled body scales, and 
a yellow ventral color. 

Lioscincus maruia Sadlier, Whitaker & 
Bauer, n. sp. 

Figures 1,2 

TYPE MATERIAL: Holotype: AMS R 149897, 
adult female, Me Adeo, New Caledonia, 
21 0 28' S, 1650 36' E, collected 25 October 1996 
by A. H. Whitaker. Paratypes: AMS R 149899, 
MNHP 1997.3327 (formerly AMS R 149898), 
same data as holotype; AMS R 149956- 58, 
MNHP 1997.3328 (formerly AMS R 149959), 
same locality as holotype, collected 1 No
vember 1997 by R. A. Sadlier and A. H. 
Whitaker. 

ETYMOLOGY : The species is named for the 
Maruia Society, a New Zealand- based non
government conservation organization that 
has undertaken a number of conservation 
initiatives in the South Pacific region, in
cluding the survey work in Province Nord 
during which the species was discovered. 

DIAGNOSIS: Lioscincus maruia is distin
guished from the other species in the genus 
by the following combination of characters: 
(1) frontoparietals fused; (2) body scales 
weakly keeled; (3) midbody scale rows 38-
40; (4) paravertebral scale rows 80- 89; (5) 
lamellae under the fourth toe 35- 41 ; (6) tail 
approximately 2.5 times longer than body. 

One of the most distinctive features of 
L. maruia is its exceptionally long tail and 
keeled body scales. These two characters 
alone distinguish it from all other New Cale
donian skinks with the exception of L. tillieri 
and the species of Tropidoscincus. 
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FIGURE I. Male (top) and female (bottom) of Lioscincus maruia, n. sp. 

DESCRIPTION: The species is known from 
seven adult specimens of 47-61 mm SVL. 
Unless stated otherwise measurements and 
meristics are for all seven specimens. 

Measurements and proportions: Distance 
from axilla to groin 51.0- 57.4% SVL (mean = 
54.4); distance from forelimb to snout 39.3-
43.1 % SVL (mean = 41.1); hindlimb length 
49.2- 55 .3% SVL (mean = 52.4); original tail 
244.9% SVL (n = 1). 

Scalation: Frontonasal broader than long 
(W/L = 107.7- 139.5%, mean = 112.7, n = 6); 
prefrontals moderately large, usually narrowly 
to moderately separated; frontal longer than 
wide (W/L = 73- 84%, mean = 76.9); fronto-

parietals fused; interparietal distinct; parietals 
each bordered by a nuchal scale (occasionally 
divided) and single upper secondary temporal 
scale; primary temporal single; upper second
ary temporal single; lower secondary temporal 
single; tertiary temporals two each side; post
labials two each side. 

Nasals moderately large, moderately sep
arated; supraciliaries usually seven (93%), 
rarely eight; upper labials seven; lower labials 
six; postmen tal contacting second lower 
labial; chin shields three, first pair in broad 
contact. Lower eyelid with an obvious, cen
trally located semi transparent disk, length 
approximately 35- 40% (mean = 37, n = 6) 
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of total eye length. Ear opening moderately 
large and with 1- 2, rarely 3 or 4 enlarged 
lobules anteriorly. 

Body scales weakly keeled, usually three 
dorsally but increasing in number toward the 
nape; midbody scale rows 38- 40 (mean = 
39.3, SD = 0.95); paravertebral scales 80- 89 
(mean = 82.6, SD = 3.10). Scales on top 
of fourth finger 16- 18 (mean = 16.9, SD = 
0.45); lamellae beneath fourth finger 23- 26 
(mean = 24.6, SD = 1.07); scales on top of 
fourth toe 20- 23 (mean = 21.8, SD = 0.64); 
lamellae beneath fourth toe 35- 41 (mean = 
38.2, SD = 1.95), broad. 

Osteology: Premaxillary teeth 11 (n = 2); 
presacral vertebrae 29 (n = 6); postsacral 
vertebrae approximately 61 - 66 (n = 2); pha
langeal formula for manus and pes 2.3.4.5.3 
and 2.3.4.5.4, respectively; two pairs of meso
sternal ribs contacting mesosternum. 

Color and pattern: Dorsal surface with a 
complex pattern of light and dark blotches 
arranged as follows: vertebral area (scale 
rows 1- 2) with alternate light olive-gray and 
dark brown-black patches (2 scale width) 
from the nape to level of hind limbs; para
vertebral area (scale rows 3 and 4) olive 
brown, either largely unmarked and appear
ing as a poorly defined pale stripe or with 
some dark markings and tending to blend 
with adjacent vertebral and dorsolateral pat
terns; dorsolateral and upper lateral area 
(scale rows 5- 8) black brown with scattered 
light flecks; mid-lower lateral area pale and 
with dark markings from adjacent upper 
lateral area extending transversely to form 
poorly defined dark ellipses; limbs a mottle of 
light and dark colors similar to those of the 
body and with a bold black patch above and 
behind the forelimbs; head brown, with nu
merous dark, pale-centered ocelli above and 
on the face; ventral surface pale, underside of 
head with gray-brown transverse bars on and 
adjacent to the chin shields, abdomen and 
chest unmarked, in life with a bold lemon 
yellow flush. 

There is no obvious sexual dimorphism in 
color and pattern between the two adult 
males (47- 48 mm SVL) and two similarly 
sized adult females (49- 51 mm SVL). How
ever, larger adult females showed some loss 
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of boldness and definition of the dark dorsal 
markings. 

DETAILS OF HOLOTYPE: Adult male; 48 mm 
(SVL); distance from axilla to groin 26 mm; 
distance from forelimb to snout 20 mm; 
hindlimb length 26 mm; tail length 124 mm, 
regenerated. Midbody scales rows 40; para
vertebral scale rows 89; dorsal scales of 
fourth finger 17/18; lamellae of fourth finger 
25/24; dorsal scales of fourth toe 23/22; 
lamellae of fourth toe 39/38. 

Comparison with Other Species 

Within the New Caledonian skink fauna, 
Lioscincus maruia is most similar to L. tillieri 
and the species of Tropidoscincus in having 
fused frontoparietal scales, keeled body 
scales, an elevated number of paravertebral 
scale rows, and an extremely long tail. Lio
scincus maruia lacks the derived mesosternal 
rib character of Tropidoscincus (three meso
sternal ribs contacting the mesosternum ver
sus two in most other Eugongylus group 
skinks) for inclusion in that genus. 

It may be distinguished from L. tillieri by 
having three moderate keels on the scales 
of the body versus two strong keels; more 
numerous dorsal scales (paravertebral scales 
80-89 versus 65-71); more lamellae under 
the fourth toe (35- 41 versus 27- 32); and a 
patterned versus unpatterned nape and head 
(small, dark, pale-centered ocelli versus rela
tively unmarked uniform brown). 

Lioscincus maruia is dissimilar to the other 
four species of Lioscincus, which remain 
under a single generic name only for conve
nience. It can be differentiated from these 
species by having keeled versus smooth body 
scales and the following additional charac
ters: from L. steindachneri by having more 
scales around the body (midbody scale rows 
38-40 versus 34- 36); more numerous dorsal 
scales (paravertebral scales 80- 89 versus 57-
60); and a patterned versus unpatterned nape 
and head (small, dark, pale-centered ocelli 
versus relatively unmarked uniform brown); 
from L. nigrofasciolatum and L. greeri by 
having fused versus paired frontoparietals; 
from L. novaecaledoniae by having more 



FIGURE 2. Lateral (top) and dorsal (bottom) views of the head of holotype of Lioscincus maruia, n. sp. (AMS R 
149897). 
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scales around the body (midbody scale rows 
38-40 versus 30- 34); more numerous dorsal 
scales (paravertebral scales 80-89 versus 56-
59); more lamellae under the fourth toe (35-
41 versus 21 - 24); and a patterned versus un
patterned nape and head (small, dark, pale
centered ocelli versus relatively unmarked 
uniform brown). 

Behavior 

Several individuals of L. maruia were ob
served active during the midday to early 
afternoon hours. They were extremely wary 
and rarely ventured into the open once dis-

22'S 

164' E 165' E 
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turbed. The remaining specimens observed or 
collected were found sheltering in several re
treats: one was collected from a rock crevice; 
one from cracks in a roadside earth embank
ment; the remainder from beneath stones and 
debris at the side of the road. 

When being photographed in a studio situ
ation, L. maruia, while stationary, tilted its 
body away from the photographer, a trait 
very similar to that observed when Lioscincus 
tillieri was photographed (R.A.S., pers. obs.). 

Adult females collected in late October to 
early November were gravid and contained 
two (n = 2) to three (n = I) shelled oviductal 
eggs. 

21' S 

166' E 

o 10 20 30 40 50 - --KILOMETRES 

167' E 

FIGURE 3. Type locality of Lioscincus maruia, n. sp. (closed circle) in the central ranges of New Caledonia. 
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FIGURE 4. Habitat at the type locality for Lioscincus maruia, n. sp. , a road cutting through maquis on the lower 
slopes of Me Adeo. 

Distribution and Habitat 

Known only from the type locality at Me 
Adeo, a mountain in the central ranges of 
New Caledonia approximately 15 km north
east of the township of Bourail (Figure 3). 

All specimens collected or observed were 
in maquis shrubland, a low vegetation asso
ciation with sparse, scattered ground cover 
(Figure 4). 

Conservation Status 

Lioscincus maruia is restricted in range, 
being known only from a single location in 
mid-altitude maquis habitat in the central 
ranges, but it appears to be moderately 
abundant where it was found. Lioscincus 
maruia is the ecological equivalent to L. till
ieri of the maquis shrubland in the extensive 
ultramafic area that covers much of southern 
New Caledonia. The two species are likely to 
be allopatric in distribution, with L. maruia 

being restricted to the relatively small and 
disjunct areas of maquis in the central ranges. 

Because of the restricted nature of its dis
tribution, its apparent habitat specificity and 
the fragmented nature of this habitat in the 
central ranges, and the potential impact of 
fire and disturbance by mining activities on 
this habitat in the region, L. maruia is 
considered vulnerable to disturbance from 
human activities. 

To fully assess the species' conservation 
status, field research in the maquis shrub
lands of the central ranges of New Caledonia 
is required to determine its distribution and 
reliance upon this habitat type. 
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The Scincid Lizard Genus Caledoniscincus (Reptilia:
Scincidae) from New Caledonia in the Southwest Pacific: A
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ABSTRACT. The status of the New Caledonian scincid lizard Caledoniscincus austrocaledonicus (Bavay)
is reviewed and found to comprise two species. The species conspecific with the designated neotype is
widespread and morphologically diverse, the other is conspecific with Euprepes haplorhinus Günther
and is also widespread in distribution. These two species occur in sympatry over much of their range,
particularly on the west coast. Six new species of Caledoniscincus are described from the central and
northern regions of the island, bringing to eleven the total number of species in the genus. The new
species are restricted to closed forest habitat and have limited distributions, hence they are all regarded
as vulnerable to disturbance of this habitat type. The eight species dealt with in this paper are recognised
on the basis of combined morphological and genetic (allozyme) analysis of 36 populations representing
all members in the genus.

SADLIER, ROSS A., AARON M. BAUER & DON J. COLGAN, 1999. The scincid lizard genus Caledoniscincus (Reptilia:
Scincidae) from New Caledonia in the Southwest Pacific: a review of Caledoniscincus austrocaledonicus (Bavay)
and description of six new species from Province Nord. Records of the Australian Museum 51(1): 57–82.

Records of the Australian Museum (1999) Vol. 51: 57–82. ISSN 0067-1975

Some of the most common and widespread elements of the
New Caledonian lizard fauna are the small scincid species
in the genus Caledoniscincus. The last revision of the genus
(Sadlier, 1986) identified four species, C. austrocaledonicus,
C. atropunctatus, C. festivus, and C. orestes, all characterised

by marked sexual dimorphism in colour and pattern.
Caledoniscincus austrocaledonicus, C. festivus and C.
atropunctatus are widespread throughout the island,
whereas C. orestes at the time of description (1986) was
only known from mid-high (600–1,400 m asl) habitats on
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Mt Panié in the northeast ranges. The four species were
distinguished from one another mainly by coloration
(particularly that of males) and size.

Extensive field research in New Caledonia over the past
5 years has revealed Caledoniscincus to be a far more
diverse group than previously suspected. The widespread
species C. austrocaledonicus has been found to comprise
two species, one of which is conspecific with Euprepes
haplorhinus Günther (formerly a synonym of C.
austrocaledonicus). In the central and northern regions of
the island six new taxa are known from areas of closed forest
habitat. Several of the undescribed species are known from
only single localities or small geographical areas, while the
remainder are restricted to larger, but still discrete regions.
In a south to north order the new species described are: C.
cryptos known only from a single specimen in the central
ranges (near Col d’Amieu); C. renevieri known from several
localities in the central ranges (Col des Roussettes, Mt
Aoupinié, and Grottes des Adio); C. chazeaui from one,
possibly two, locations near limestone outcrops on the
northeast coast (near Hienghène); C. aquilonius from a
number of localities in the northern ranges; C. auratus from
one, possibly two, locations near limestone outcrops on the
northwest coast (near Koumac); and C. terma known only
from Mt Mandjélia at the northern tip of the northeast
ranges. Because of the localised nature of their distributions
and the range of threats to closed forest habitat in New
Caledonia, most of the new taxa described in this paper are
considered to be of particular conservation concern.

Materials and methods

Abbreviations. Institutional abbreviations are as follows:
Australian Museum (AMS); The Natural History Museum,
London (BMNH); California Academy of Sciences (CAS);
Naturhistorisches Museum, Basel (NHMB); Muséum
national d’Histoire naturelle, Paris (MNHN).

The full suite of morphological characters listed below
were scored for each specimen where possible. For each
character the abbreviation used in Table 3 is given in
parentheses.

Measurements. Snout to vent length (SVL)—measured
from tip of snout to caudal edge of anal scales; axilla to
groin distance—measured from middle of base of forelimb
to middle of base of hindlimb; forelimb to snout length—
measured from tip of snout to middle of base of forelimb;
hindlimb length—measured from middle of base of
hindlimb to tip of fourth toe including nail; tail length
(TL)—measured from caudal edge of anal scales to tip of
tail, on complete original tails only. Body measurements
(axilla to groin, forelimb to snout, hindlimb, and tail lengths)
are for adults only, as determined by reproductive maturity
(presence of enlarged yolked ovarian follicles or eggs in
females, and presence of enlarged testes and distinctive
coloration in males) and/or obvious size classes, and are
expressed as percentages of snout to vent length in the
taxon accounts.

Scalation. Midbody scale rows (MBR)—number of
longitudinal scale rows around body counted midway
between axilla and groin; paravertebral scales (DSR)—

number of scales in a paravertebral row from first scale
posterior to parietal scale to last scale at level of vent
opening; fourth finger and toe scales—number of dorsal
scales on fourth digit of hand and foot, distal scale contains
claw and basal scale broadly contacts adjacent basal scale
of third finger or toe; fourth finger and toe lamellae—
number of ventral scales on fourth digit of hand and foot,
distal scale contains claw and basal scale is last largely
undivided scale at, or proximal to, a point level with
intersection of third and fourth digits. Bilateral scalation
characters were scored on both sides and the mean value
used in description of each species; in the holotype
descriptions these values are presented as left/right values.
Sexual dimorphism in paravertebral scales (the scalation
character most likely to exhibit this trait) was assessed using
independent two-sample t-test in those species represented
by a moderately large sample size (=10 specimens with
approximately equal numbers of each sex). Variation
between populations was assessed using independent two-
sample t-tests for all scalation characters. However, only
characters with a high P value (P ≤0.001) are given in the
comparison of species as these most likely reflect
unambiguous species level differences.

Osteology. Specimens were X-rayed for counting the
number of presacral vertebrae and postsacral vertebrae
(complete original tails only).

Electrophoretic methods. Standard methods for cellulose
acetate electrophoresis of liver homogenates on TITAN III
plates (Helena Laboratories) were used to assess genetic
relationships between populations (Hebert & Beaton, 1989;
Colgan & Flannery, 1992; Sadlier et al., 1993). Where more
than one locus encoding the same enzyme was found, they
are designated numerically in order of decreasing anodal
mobility. Allozymes are designated (alphabetically) in the
same fashion for each locus. The computer package
BIOSYS-1 (Swofford & Selander, 1981) was used to
calculate genetic distances and to perform cluster analyses.
Where Idhp-1 was not seen in the phenotype of a population,
it was scored as being homozygous null (with a dummy
allelic designation in BIOSYS-1) for the purposes of
distance calculations.

Results

The electrophoretic results are presented in Tables 1 and
2. Table 1 shows the number of individuals scored from
each population of the species described herein and from
Caledoniscincus orestes. In both Tables 1 and 2 C.
austrocaledonicus and C. haplorhinus are each represented
by pooled populations. A more detailed account of variation
in C. austrocaledonicus will be presented elsewhere. The
names of the scored enzymes, together with abbreviations
and Enzyme Commission Numbers are also listed in
Table 1, and a matrix of genetic distances between
Caledoniscincus populations is given in Table 2. A
UPGMA dendrogram of genetic distances between
populations is shown in Figure 1. Eight groups can be clearly
distinguished. The Nei Unbiased distance between any pair
of populations from different groups is at least 0.25.
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Figure 1. UPGMA dendrogram of relationships between Caledoniscincus populations based on Nei’s unbiased
genetic distance. Population names are the same as in Table 1.

Group 1 includes 4 populations from the far north of the
island separated from group 2, the next most genetically
similar group, by a Nei unbiased genetic distance of 0.27.
Within group 1 are two subgroups (with a Nei unbiased
genetic distance of 0.10) that are here described as two
species on the basis of consistent morphological differences
(coloration, scalation, osteology) between the type
populations of each species. The first species,
Caledoniscincus aquilonius, is represented in the genetic
study by three populations, one from Koumac (C. aquilonius
1), one from Mt Panié (C. aquilonius 2) here designated as
the type population, and the third from Kavaatch (C.
aquilonius 3); the second species, Caledoniscincus terma,
consists of a single population from Mt Mandjélia.

Groups 2 and 3 comprise those populations formerly
assigned to Caledoniscincus austrocaledonicus. Our
studies show C. austrocaledonicus to be a single
widespread species that exhibits marked dimorphism in
colour and pattern between northern and southern
populations. A second widespread species, Caledoniscincus
haplorhinus, occurs in open coastal and near coastal
habitats, mainly on the west coast of the island, but also
at scattered localities on the east coast and in the Loyalty
Islands. Caledoniscincus haplorhinus is similar in size
and appearance to Caledoniscincus austrocaledonicus
from the north and central regions of the island, most
notably in also having a white midlateral stripe. Both
species are regionally and often locally sympatric along
the west coast. The formal recognition of these genetic
groups as distinct species is supported by differences in
adult male ventral coloration and the positioning and
delineation of the white midlateral stripe.

Group 2 represents Caledoniscincus haplorhinus (5
populations pooled—all from the west coast of the island).

Group 3 represents Caledoniscincus austrocaledonicus
s.str. (20 populations pooled) as defined above.

Group 4 represents Caledoniscincus orestes from Mt
Panié on the northeast ranges as defined by Sadlier (1986).

Groups 5, 6, and 7 are recognised as distinct species on
the basis of a combination of scalation and electrophoretic
criteria, while group 8 (a single adult male) is currently
recognised solely on electrophoretic criteria.

Group 5 (Caledoniscincus chazeaui) represents a
population from closed forest in the area of limestone rock
outcropping on the northeast coast near Hienghène. Group
5 is separated from groups 1 to 4 by a Nei unbiased distance
of 0.44.

Groups 6–8 form a discrete cluster separated from groups
1–5 by a Nei unbiased distance of 0.51.

Group 6 (Caledoniscincus auratus) consists of a single
population from Koumac (where it is sympatric with C.
aquilonius 2) on the northwest coast. Group 6 is separated
from group 7, the next most genetically similar group, by a
Nei unbiased distance of 0.28

Group 7 (Caledoniscincus renevieri) comprises three
populations in the central ranges of the island: Mt Aoupinié
(C. renevieri 1), Grottes des Adio (C. renevieri 2), and Col
des Roussettes (C. renevieri 3).

Group 8 (Caledoniscincus cryptos), represented by a
single individual from near Col d’Amieu in the central
ranges, is separated from those populations in the group 6
+ 7, the next most genetically similar group, by a Nei
unbiased distance of 0.35.

Whilst genetic distances give a general idea of a
population’s affinities, inspection of the allozymic
frequency data is required for a clearer picture. Notably,
each of the groups defined above (except groups 1 and 6)
are fixed, for at least one locus, for an allozyme which is
seen nowhere else in the data. For Group 2 (C. haplorhinus)
such allozymes are found at both Idhp-1 and Idhp-2, for
Group 3 (C. austrocaledonicus) at Aat-1, for Group 4 (C.
orestes) at Fh-2 and Idhp-2, for Group 5 (C. chazeaui) at
Aat-1, for Group 7 (C. renevieri) at Idhp-1, and for Group
8 (C. cryptos) at Gapdh. Inspection of the data in Table 1
reveals sufficient fixed differences (“fds”) between groups
(with the possible exception of C. aquilonius and C. terma)
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Figure 2. Caledoniscincus austrocaledonicus male (upper) and female (lower) from Mt Aoupinié.

to support all of the taxonomic decisions made below. For
instance, C. aquilonius and C. terma are differentiated from
Group 2 by fds at Gpd, Idhp-1, Idhp-2 and (nearly fixed)
Pgm. Caledoniscincus renevieri and C. auratus are
differentiated by fds at Idhp-1, Pep:LA, Pep:LGG and Pgdh.
Caledoniscincus cryptos is distinguished from both of these
species by fds at Fbp, Gapdh and Gpd. There are two fds
between the morphospecies C. aquilonius and C. terma
(Idhp-2 and Pgdh) and the GPI C allozyme which is
common, but not abundant, in the former is apparently
absent from the latter.

Species descriptions

The species dealt with in this paper are small to moderately
large in size, with well-developed limbs and digits, long
tails, an obvious ear opening, and share the following basic
suite of scalation characters: frontonasal broader than long;
prefrontals when present moderately large and widely
separated; frontal almost as broad as long; supraoculars four;
frontoparietals fused; interparietal distinct; parietal bordered
by a nuchal and upper secondary temporal; primary
temporal single; upper and lower secondary temporals
single; tertiary temporals two; postlabials two; nasals
moderately to widely separated; loreals two, in a horizontal
sequence; upper and lower preocular present; supraciliaries
usually 7; upper labials usually 7; lower labials 6; postmental
contacting first and second lower labials; enlarged
chinshields three, first pair in broad contact; lower eyelid
with an obvious, centrally located semi-transparent disc;
ear opening with enlarged auricular lobules anteriorly and

numerous blunt conical scales around the upper, lower, and
posterior edges; body scales of dorsal and lateral surfaces
tricarinate, each keel usually interrupting the posterior scale
edge, number of keels on dorsal scales increasing towards
nape. All species also have 29 presacral vertebrae
(occasionally 28 or 30) and a phalangeal formula for the
manus and pes of 2.3.4.5.3 and 2.3.4.5.4 respectively.

The species accounts below describe variation in
proportions, and certain features of scalation, osteology, and
coloration for each species, and report on their distribution
and habits.

Caledoniscincus austrocaledonicus (Bavay)

Figs. 2, 3

Lygosoma austro-caledonica Bavay, 1869: 21.
Lygosoma austro-caledonicum dorsovittatum Roux, 1913: 118.
Leiolopisma dorsovittatum bodoi Borner, 1980: 8.

Problems in resolving the taxonomy of Caledoniscincus
austrocaledonicus stem from the sexual and regional
variability in coloration in this species, its occurrence in
the north of the island with a closely related and
morphologically very similar species, and the apparent loss
of the specimens upon which the original description was
based. The history of synonyms for this species are
presented chronologically below.

The description of Lygosoma austro-caledonica by
Bavay (1869) is composite (Sadlier, 1986) in that it
identifies two forms. It was one of eight new scincid
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Figure 3. Lateral view of Caledoniscincus austrocaledonicus
(upper and middle) and Caledoniscincus haplorhinus (lower)
showing positioning of pale midlateral stripe in region of ear
opening.

lizards described by him from New Caledonia for which
no types were designated at the time of description, nor
any indication as to where the specimens on which the
descriptions were based were lodged.

The species Euprepes haplorhinus described by Günther
(1872) from the Fiji Islands was placed in the synonymy of
L. austro-caledonicum by Boulenger (1887) and the locality
of “Fiji” was indicated as being in error for New Caledonia.

The first major revision of the New Caledonian
herpetofauna was by Roux in 1913, based mainly on
collections made by Roux and Sarasin in New Caledonia
in 1911. Roux recognised four subspecies in Lygosoma
austro-caledonicum. In addition to the nominate form, Roux
described three new subspecies: Lygosoma austro-
caledonicum dorsovittatum; Lygosoma austro-caledonicum
atropunctatum; and Lygosoma austro-caledonicum
festivum. Roux considered Lygosoma austro-caledonicum
atropunctatum represented one of the forms of Lygosoma
austro-caledonica described by Bavay (1869), and Euprepes
haplorhinus Günther (1872) a synonym of Lygosoma
austro-caledonicum. Kramer (1979) subsequently
designated lectotypes for all Roux’s subspecies of
Lygosoma austro-caledonicum.

Borner (1980) described the subspecies Leiolopisma
dorsovittatum bodoi from the Ile des Pins.

Brygoo (1985) published a catalogue of scincid types in
the Paris Museum which included a number of Bavay type
specimens that had until that time been regarded as lost
(Sadlier, 1986). However the types of Lygosoma austro-
caledonicum Bavay were not among those listed.

Sadlier (1986) reviewed the taxonomy of Caledoniscincus
and proposed a neotype for Lygosoma austro-caledonicum
Bavay, an adult female from Mt Aoupinié in the central
ranges. In colour and pattern this specimen is typical of
females found in populations occurring in the central and
northern ranges and coast of New Caledonia. Roux’s
subspecies Lygosoma austro-caledonicum atropunctatum
and Lygosoma austro-caledonicum festivum were
recognised as distinct species by Sadlier (1986), and
Euprepes haplorhinus Günther, Lygosoma austro-
caledonicum dorsovittatum Roux, and Leiolopisma
dorsovittatum bodoi Borner were all placed in the synonymy
of C. austrocaledonicus.

The research presented here clearly identifies Lygosoma
austro-caledonicum Bavay and Euprepes haplorhinus
Günther as distinct species. Lygosoma austro-caledonicum
dorsovittatum Roux and Leiolopisma dorsovittatum bodoi
Borner are regarded here as conspecific with Lygosoma
austro-caledonicum Bavay.

Material examined. All from Mt Aoupinié as follows: AMS
R77643–45, R77649 forestry camp, 21°09'S 165°20'E; R77690,
R77692 2 km NE of Mt Aoupinié forestry camp by road,
21°08'S 165°21'E; R77707, R77710–14, R146369 creek
crossing 1 km NE of forestry camp by road, 21°08'S 165°20'E;
R77739–40, R77755–56, R146379 summit, 21°11'S 165°16'E;
R77757 (NEOTYPE), R77758 4 km from summit by road, 21°11'S
165°16'E; R77759–61 6 km from summit by road, 21°11'S
165°16'E; R146376–77 creek 1.3 km below logging camp,
21°08'S 165°20'E; R146386 1.5–2.5 km below logging camp,
21°07'S 165°19'E.

Diagnosis. Caledoniscincus austrocaledonicus is a
widespread and morphologically variable species that shows
variation in coloration between sexes and between
populations in the south and north of the main island. It can
be distinguished from the other species of Caledoniscincus
by the following combination of characters: (a) moderately
small size (39–57 mm SVL); (b) tail approximately 1.5 times
longer than body; (c) midbody scales in 28–32 rows; (d)
paravertebral scales in 56–65 rows; (e) postsacral vertebrae
>46; (f) adult males with pale vertebral markings and usually
a broad, pale dorsolateral margin; (g) lateral surface with
(northern and central populations) or without (southern) a
pale midlateral stripe; (h) rostral shield with a dark
midrostral streak; (i) adult males with an orange flush to
the ventral surface in life. Note that estimates of tail length
and postsacral vertebrae number are derived from
populations other than those represented in Table 3.

This combination of characters distinguishes
Caledoniscincus austrocaledonicus from all other members
of the genus with the exception of C. haplorhinus.
Caledoniscincus austrocaledonicus from the northern and
central regions of the island are very similar in size,
scalation, and certain aspects of coloration to C.
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haplorhinus, most notably in also having a pale midlateral
stripe. However, in C. austrocaledonicus from the northern
and central regions of the island this stripe is usually poorly
defined or obscure in the area between the forelimbs and
ear opening (Fig. 3), and when obvious anteriorly this stripe
meets the ear opening at the posteromedial edge. In contrast,
the pale midlateral stripe in C. haplorhinus is usually well
defined along its entire length and meets the ear at the upper
or posteromedial edge of the ear and extends forward to
form a pale edging over the ear (Fig. 3). The ventral colour
in life of adult male C. austrocaledonicus is usually orange
whereas adult male C. haplorhinus usually have yellow
venters. Caledoniscincus terma is similar to C.
austrocaledonicus from the southern regions of the island
in having pale vertebral markings and no pale midlateral
stripe. However, C. austrocaledonicus from this region have
a longer tail (>45 vs 35–38 postsacral vertebrae or a tail
length of ≈150 vs 130–140% SVL) than C. terma, and the
ventral colour in life of adult male C. austrocaledonicus is
usually orange vs usually yellow in adult male C. terma.

Description. It is beyond the scope of this study to analyse
inter and intra population variation in scalation or osteology
in C. austrocaledonicus. The data presented in the following
description is based on 28 specimens (16 males and 12
females) from the neotype population (including the
neotype) at Mt Aoupinié in the central ranges (C.
austrocaledonicus [north] of Table 3).

Measurements: adult size 44–57 mm SVL; distance from
axilla to groin 52.9–61.4% of SVL (x¯ = 56.6, n = 28);
distance from forelimb to snout 33.3–41.3% of SVL (x¯ =
37.7, n = 28); hindlimb length 33.3–46.8% of SVL (x¯ =
41.2, n = 28); tail length approximately 150% of SVL
estimated from individual with most complete tail.

Scalation. midbody scales in 30–32 rows (x¯ = 31.2, SD =
0.99, n = 28); paravertebral scales in 58–65 rows (x¯ = 61.2,
SD = 1.84, n = 28), no significant variation (P value ≤0.05)
between males and females (x¯ = 61.2 vs 61.3, t26 = -0.204, P
= 0.840); dorsal scales of fourth finger 11–12 (x¯ = 11.3, SD
= 0.40, n = 28); lamellae of fourth finger 15–18 (x¯ = 16.5,
SD = 0.69, n = 28); dorsal scales of fourth toe 16–19 (x¯ =
17.0, SD = 0.56, n = 28); lamellae of fourth toe 26–33 (x¯ =
28.7, SD = 1.74, n = 28).

Osteology. Presacral vertebrae 29 (n = 15), rarely 28 (n
= 1); no specimens with complete, original tails in sample
to assess postsacral vertebrae number but specimen with
most complete original tail has >50 postsacral vertebrae.

Coloration. Caledoniscincus austrocaledonicus shows
marked sexual dimorphism in base colour of the dorsal and
lateral surfaces. In males the dorsal and lateral colour is
similar and the ventral surface usually red-orange. In
females the dorsal surface is lighter than the lateral surface
i.e. markedly two-toned, and the ventral surface is usually
yellow. Juveniles and subadults of both sexes have the
colour and pattern of adult females. The colour description
below is based on specimens from the neotype locality at
Mt. Aoupinié in the central ranges, but is broadly applicable
to other populations of C. austrocaledonicus in the central
and northern regions of the island.

Males: dorsal surface of body mid to dark brown with
numerous pale flecks and distinctive pale vertebral

markings, grey-brown in colour, rough-edged, and
extending variably from nape to mid-dorsum as a stripe
(≈1 scale wide) before breaking into a series of poorly
connected elongate blotches over posterior half of body;
head lighter than dorsum, with a coppery flush and dark
longitudinal streak on rostrum. Dorsolateral margin pale
(usually colour same as pale vertebral markings),
moderately broad (≈1–1.5 scales wide), and forming a
conspicuous rough-edged stripe from rostral to and along
the basal portion of tail, distinct from both dark dorsal and
upper lateral colour. Lateral surface mid-dark brown and
with a pale midlateral stripe; upper lateral surface similar
to dark dorsal colour but darker than lower lateral surface;
pale midlateral stripe rough-edged and extending from level
of ear opening to base of hindlimb (sometimes broken by
an extension of dark brown colour of forelimb onto adjacent
lateral surface), usually poorly defined or obscure in area
between forelimbs and ear opening, when obvious anteriorly
pale midlateral stripe meets ear opening at posteromedial
edge; area above and in front of ear opening same as
adjacent lateral surface, occasionally with numerous white
markings which coalesce around upper edge of ear opening
(resembling the extension of pale midlateral stripe
characteristic of C. haplorhinus but not as well defined or
complete). Ventral surface from level of forelimbs to basal
portion of tail and underside of fore and hindlimbs orange,
continuing variably along underside of tail.

Females: dorsal surface light to mid brown; laterodorsal
margin (scale row 3) with dark markings to every second
or third scale to give appearance of a longitudinal series of
dark flecks, dorsolateral edge distinct, variably with a pale
(lighter than adjacent dorsal colour), narrow (less than a
scale width), margin. Lateral surface mid-dark brown
(contrasting markedly with adjacent dorsal surface) and with
a pale midlateral stripe; upper lateral surface darker than
lower; pale midlateral stripe clean-edged and extending
from level of ear opening to base of hindlimb, definition
of pale midlateral stripe as for males (above). Ventral
surface from level of forelimbs to basal portion of tail
and underside of fore and hindlimbs yellow, continuing
variably along underside of tail.

Variation . Data in Table 3 indicate populations of
Caledoniscincus austrocaledonicus from the south of the
species range tend to be smaller in size, have fewer midbody
scale rows and paravertebral scales, and in coloration lack
a pale midlateral stripe.

Regional differences in the presence or absence of a pale
midlateral stripe in Caledoniscincus austrocaledonicus have
confused previous taxonomies. Populations which share the
coloration characteristics of the neotype (a well-developed
midlateral stripe) extend throughout the central and northern
regions of the island, the southernmost populations
occurring at Voh on the west coast, Col des Roussettes in
the central mountain chain, and Houaïlou on the east coast.
In the central mountain chain populations immediately south
of Col des Roussettes have this coloration characteristic
poorly expressed (males lack a pale midlateral stripe but
some females have a poorly defined stripe), and those that
occur in the south of the island (this is the area at and south
of the northern limit of the extensive southern ultramafic
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region), the Ile des Pins, and the Loyalty Islands do not
have this coloration characteristic.

Details of neotype. Adult female; size 53 mm SVL;
distance from axilla to groin 32 mm; distance from
forelimb to snout 19 mm; hindlimb length 19 mm; tail
length 66 mm, regenerated.

Midbody scales rows 30; paravertebral scale rows 59;
dorsal scales of fourth finger 11/12; lamellae of fourth
finger 16/16; dorsal scales of fourth toe 16/16; lamellae
of fourth toe 27/27.

Distribution . The species is widespread throughout New
Caledonia and the islands of the region including the Ile
des Pins, and Ouvéa, Lifou, and Maré in the Loyalty
Islands group.

Biology. Caledoniscincus austrocaledonicus occurs
throughout a wide range of forest and shrubland habitats
across a broad altitudinal range. It is most commonly
observed at the forest edge or in sunlit patches on the forest
floor, but also occurs in coastal scrubs and maquis shrubland
habitat. It is sympatric with C. haplorhinus at various
lowland localities in both the north and south of New
Caledonia and the islands of the region. In the north of the
island the two species are sympatric at several mid-high
altitude locations. Where the two species do occur at the
same location, C. austrocaledonicus inhabits the forest edge
and open areas of the forest interior, whereas C. haplorhinus
occurs in more open adjacent habitat and tends to be
extralimital at the forest edge. In such situations both species
are syntopic at the forest edge.

Comments. The description of Caledoniscincus
austrocaledonicus by Sadlier (1986) was composite and
contained specimens of C. haplorhinus.

Other material examined. With the exception of tail length and
postsacral vertebrae the values presented in Table 3 for C.
austrocaledonicus from the south of the island (austro sth.) are
taken from the following material: AMS R77442–43, R77445,
R77448, R78309, R78311–12, R78315, R78324 Nouméa,
Fambourg Blanchot (rue de Capitain Ferraud), 20°18'S 166°27'E;
R77470 Nouméa, Mont-Coffyn, 20°18'S 166°27'E. Values for tail
length and postsacral vertebrae presented in Table 3 are taken from
a sample of two specimens from Plateau de Dogny.

Caledoniscincus haplorhinus Günther

Figs. 3, 4

Euprepes haplorhinus Günther, 1872: 419.

Type material. HOLOTYPE: BMNH 1946.8.13.45.

Material examined. AMS R77407, R77409, R77427, R77437,
R77449–52, R 78319–20, R78322, R78326–28 Nouméa,
Fambourg Blanchot, 20°18'S 166°27'E; AMS R135119–23 Isle
Nou, vicinity Nouville, 22°16'S 166°24'E; AMS R146433–43,
CAS 198763–71 Plage de Ouano, 21°50'S 165°48'E; AMS
R144257–58, R144284–93 Koumac Caves, approx. 9 km E of

Koumac, 20°33'S 164°21'E; AMS R146459–72 Pindaï, Plage de
Pindaï, 21°21'S 164°57'E.

Diagnosis. Caledoniscincus haplorhinus can be
distinguished from the other species of Caledoniscincus by
the following combination of characters: (a) moderately
small size (42–55 mm SVL); (b) tail approximately 1.65
times longer than body; (c) midbody scales in 28–32 rows;
(d) paravertebral scales in 59–67 rows; (e) postsacral
vertebrae >50; (f) adult males with pale vertebral
markings and broad pale dorsolateral margin; (g) lateral
surface with a pale midlateral stripe; (h) rostral shield
with a dark midrostral streak; (i) adult males with a
yellow flush to ventral surface in life.

Description. the description is based on 61 specimens (51
adults and 10 subadults) and includes samples from four
(Isle Nou, Plage de Ouano, Koumac Caves and Pindaï) of
the five populations used in the electrophoretic study.

Measurements. Maximum adult size 55 mm SVL;
distance from axilla to groin 51.0–63.3% of SVL (x¯ =
57.0, n = 50); distance from forelimb to snout 34.7–
40.4% of SVL (x̄ = 37.6, n = 50); hindlimb length 33.3–
42.5% of SVL (x̄ = 38.8, n = 49); tail length 156.0–
173.5% of SVL (x̄ = 165.1, n = 4—note this includes 3
adults with nearly complete tail only).

Scalation. Midbody scales in 28–32 rows (x¯ = 30.0, SD
= 1.06, n = 61); paravertebral scales in 59–67 rows (x¯ =
63.0, SD = 1.63, n = 61) significant variation (P value ≤0.05)
between males and females (x¯ = 62.5 vs 63.5, t49 = -2.535, P
= 0.014); dorsal scales of fourth finger 10–12 (x¯ = 10.9, SD
= 0.62, n = 60); lamellae of fourth finger 14–18 (x¯ = 15.8,
SD = 0.67, n = 60); dorsal scales of fourth toe 14–18 (x¯ =
16.6, SD = 0.91, n = 60); lamellae of fourth toe 25–31 (x¯ =
28.0, SD = 1.38, n = 60).

Osteology. Presacral vertebrae 29 (n = 12); postsacral
vertebrae 51 (n = 2) to 55 (n = 1).

Coloration. Males: dorsal surface mid to dark brown with
numerous pale flecks and distinct pale vertebral markings,
grey-brown in colour, rough-edged, and extending from
nape to mid-dorsum as a stripe before breaking into a series
of poorly connected elongate blotches over posterior half
of body; head lighter than dorsum, with a coppery flush
and dark longitudinal streak on rostrum. Dorsolateral margin
pale (grey-brown similar to pale vertebral markings),
moderately broad (≈1–1.5 scales wide), and forming a
conspicuous rough-edged stripe from rostral to and along
basal portion of tail, distinct from both dark dorsal and upper
lateral colour. Lateral surface mid-dark brown and with a
pale midlateral stripe, upper lateral surface darker than lower
lateral surface (darker than or similar to dorsal colour); pale
midlateral stripe (usually dark edged) well defined along
its entire length and extending from level of ear opening to
base of hindlimb, meeting ear at upper or posteromedial
edge and extending forward to form a pale edging over the
ear. Ventral surface from level of forelimbs to basal portion
of tail and underside of fore and hindlimbs with a yellow
flush, continuing variably along underside of tail.

Females: dorsal surface light to mid brown, occasionally
grey, uniform or with variably distinct pale vertebral
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Figure 4. Caledoniscincus haplorhinus males from Pindaï (upper) and Koumac (middle), and female from Koumac
(lower).

markings, grey-brown in colour, and extending from nape
to mid-dorsum as a stripe before breaking into a series of
poorly connected elongate blotches over posterior half of
the body. Lateral surface mid-dark brown (darker than and
contrasting markedly with adjacent dorsal colour) with a
pale midlateral stripe, upper lateral surface darker than lower
lateral surface; pale (dark edged) midlateral stripe clean-
edged, extending from level of ear opening to base of
hindlimb, and positioned to meet ear as described for males.
Ventral surface from level of forelimbs to basal portion of
tail and underside of fore and hindlimbs pale yellow,
continuing variably along underside of tail.

Juveniles and subadults of both sexes have coloration of
adult females, and dorsal and lateral surfaces and pale
midlateral stripe well defined.

Variation. Samples of both sexes from beachfront
locations can be paler overall in coloration, grey
replacing brown as the background tone. In some adults
from these locations the definition of the pale midlateral
stripe is poor anteriorly and its position relative to the
ear opening difficult to assess.

Details of holotype. Adult male; size 50 mm SVL;
distance from axilla to groin 28 mm; distance from
forelimb to snout 19 mm; hindlimb length 21 mm; tail
length 64 mm, regenerated.

Midbody scales rows 28; paravertebral scale rows 62;
dorsal scales of fourth finger 11/11; lamellae of fourth
finger 17/17; dorsal scales of fourth toe 17/17; lamellae
of fourth toe 29/28.
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Distribution . Widespread in coastal and near coastal
areas of the west coast of New Caledonia, and scattered
locations on the east coast from near Ouaïème in the north
to Houaïlou midway along the coast. Also recorded from
two mid altitude sites (≈500 m asl) and one high altitude
site (≈1,000 m asl on Mt Ignambi) in the northeast ranges.
Widespread throughout the islands of the region
including the Ile des Pins off southern New Caledonia,
Ouvéa, Lifou, and Maré Islands of the Loyalty Islands
group, and Ile Surprise off northern New Caledonia.

Biology. Occurs in open coastal and near coastal habitats
including grassed, beachfront sand-dunes, edges of forest
habitat, and disturbed areas such as plantations and urban
gardens.

Caledoniscincus haplorhinus is sympatric with C.
austrocaledonicus at a number of coastal and lowland
localities throughout the main island of New Caledonia,
and the islands of the region (see comments the account of
C. austrocaledonicus above).

Gravid females from Plage de Ouano collected in
January 1995 had 3 (1/2, n = 4, SVL 42–48 mm) and 5
(2/3, n = 1, size not determined) enlarged yolked ovarian
follicles, and specimens from Nouméa collected in March
1990 had 2 (1/1, n = 2, 43–47 mm) shelled oviducal eggs.

Comments.  The description of Caledoniscincus
austrocaledonicus by Sadlier was composite and
contained specimens of C. haplorhinus (see comments
the account of C. austrocaledonicus above). Specimens
refereed to as C. austrocaledonicus from Isle Surprise
(Bauer et al., 1992) are C. haplorhinus.

Caledoniscincus aquilonius n.sp.

Figs. 5, 6

Type material. HOLOTYPE: AMS R144200 Mt Panié, New
Caledonia, 20°33'27"S 164°47'15"E (R. Sadlier,
20.viii.1994). PARATYPES: AMS R144198–204, R144206–
13, R144227–28, CAS 203480–82, MNHN 1997.3331-32
same location as holotype.

Etymology. The species name is from the Latin aquilonius,
meaning northern, alluding to the distribution of this species
in the north of New Caledonia.

Diagnosis.  Caledoniscincus aquilonius can be
distinguished from the other species of Caledoniscincus
by the following combination of characters: (a)
moderately small size (39–49 mm SVL); (b) tail (average)
approximately 1.5 times longer than body; (c) midbody
scales in 30–34 rows; (d) paravertebral scales in 54–58
rows; (e) postsacral vertebrae 40–44; (f) adult males with
a broad pale laterodorsal margin and dorsal pattern of
scattered light flecks; (g) lateral surface without a pale
midlateral stripe; (h) rostral shield with a dark midrostral
streak; (i) adult males with an orange flush to the ventral
surface in life.

Description. The description is based on a series of 15
specimens (8 males and 7 females) collected at the type
location, and includes specimens used in the electro-
phoretic study.

Measurements. Adult size 39–49 mm SVL; distance
from axilla to groin 52.2–59.2% of SVL (x¯ = 56.2, n =
15); distance from forelimb to snout 36.7–41.3% of SVL
(x̄  = 39.2, n = 15); hindlimb length 32.7–40.9% of SVL
(x̄  = 37.3, n = 12); tail length 146.3–162.8% of SVL (x¯ =
154.6, n = 2).

Scalation. Midbody scales in 30–34 rows (x¯ = 32.2, SD
= 1.08, n = 15); paravertebral scales in 54–58 rows (x¯ =
55.8, SD = 1.65, n = 15), no significant variation (P value
≤0.05) between males and females (x¯ = 55.3, n = 8 vs 56.4,
n = 7, t13 = -1.425, P = 0.178); dorsal scales of fourth finger
9–10 (x̄ = 9.6, SD = 0.46, n = 15); lamellae of fourth finger
13–16 (x̄ = 14.4, SD = 0.73, n = 14); dorsal scales of fourth
toe 11–14 (x̄ = 13.0, SD = 0.34, n = 14); lamellae of fourth
toe 23–27 (x̄ = 25.2, SD = 1.14, n = 14).

Osteology. Presacral vertebrae 29–30 (x¯ = 29.1, SD =
0.26, n = 15); postsacral vertebrae 43–44 (n = 2).

Coloration. Males: dorsal surface variable, background
colour ranging from mid brown with numerous pale flecks
to more or less uniformly dark brown; pale markings boldest
anteriorly around region either side of forelimb and
comprising a dark-edged cream fleck on every third
longitudinal scale row forming a rough, transversely
aligned, pale bar; dorsolateral region grey to pale brown
(sometimes darker) with dark flecks, and forming a broad
(usually 2 scales wide) and conspicuous pale, rough-
edged stripe from rostral to basal portion of the tail.
Lateral surface lighter in tone than dorsal, mid-dark
brown uppermost with similar pale and dark spotting as
dorsal surface, becoming paler towards venter and
suffused with orange ventral colour. Ventral surface from
level of forelimbs to basal portion of tail and underside of
fore and hindlimbs orange, continuing variably along
underside of tail. Throat grey when viewed obliquely but
with a faint orange wash when viewed ventrally.

Females: dorsal surface mid to dark brown with
occasional fine dark spotting, particularly towards nape;
scales on vertebral axis slightly lighter in colour in some
individuals and giving the appearance of a faint, pale stripe
down the centre of back; head lighter in colour than adjacent
dorsal surface. Lateral surface dark brown to black (darker
than dorsal surface) becoming paler towards the venter,
unmarked or with a few scattered dark markings uppermost,
and in larger individuals with a well defined pale
dorsolateral margin (≈1.5 scales wide). Ventral surface
from level of forelimbs to basal portion of tail and
underside of fore and hindlimbs orange, continuing
variably along underside of tail. Throat with numerous
fine dark specks along the posterior edge of each scale
giving an overall grey appearance but with a faint orange
wash when viewed ventrally.

Details of holotype. Adult male; SVL 44 mm; distance
from axilla to groin 25 mm; distance from forelimb to
snout 18 mm; hindlimb length 18 mm; tail length 56 mm,
reproduced.
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Figure 5. Distribution of six new species of Caledoniscincus in New Caledonia as follows: Caledoniscincus
aquilonius (O type locality = 1), Caledoniscincus terma (◆ type locality = 2), Caledoniscincus renevieri (● type
locality = 3), Caledoniscincus auratus (▲ type locality = 4), Caledoniscincus chazeaui (*   type locality = 5), and
Caledoniscincus cryptos (❒ type locality = 6).

Midbody scales rows 32; paravertebral scale rows 56;
dorsal scales of fourth finger 10/10; lamellae of fourth finger
14/14; dorsal scales of fourth toe 13/13; lamellae of fourth
toe 25/26.

Presacral vertebrae 29.

Distribution . The type series is restricted to Mt Panié in
the northeast ranges of New Caledonia (Fig. 5). Samples
assigned to this species but not included in the type series
are known from several other locations in the northeast coast
and ranges (Kavaatch in the Hienghène Valley; Ouinguip
between Hienghène and the Ouaïème River; Tao near the
base of Mt Panié; and upper reaches of the Hienghène
Valley) and two extralimital localities, one at Koumac Caves
on the northwest coast and one from the main range between

Kone and Poindimié. Caledoniscincus aquilonius is
probably widespread in closed forest habitat in the north of
the island.

Biology. Occurs in closed low-mid altitude forest, from near
sea level at Tao to 690 m asl on Mt Panié.

Clutch size 3, gravid females (SVL 47 and 48 mm)
collected during the summer wet season (January) contained
oviducal eggs (1/2, n = 2).

Comments. The type series is restricted to the sample of
specimens from Mt Panié which unambiguously represented
a single species based on the genetic and morphological
data are available. In both the Kavaatch and Koumac
samples polymorphic allele’s with no evidence of
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heterozygotes for the Gpi locus were present. While some
specimens from each of these samples are regarded as
conspecific with the type series, the genetic variation
observed in the remaining specimens could be due to the
presence of a second cryptic species. For this reason the
Kavaatch and Koumac samples are not included in the type
series. Several other samples are also here regarded as
conspecific with C. aquilonius but were collected
subsequent to the electrophoretic study and lack genetic
data for inclusion in the type series. These samples represent
populations from: the upper reaches of the Hienghène
Valley; the Roches d’Ouaïème near Ouinguip; and main
range between Kone and Poindimié.

The sample from Koumac Caves on the northwest coast
(eight specimens included in the electrophoretic study)
showed no significant differences in scalation to the type
series of C. aquilonius from the northeast ranges. Variation
in colour and pattern of adult male C. aquilonius from
Koumac is however more difficult to assess as only a single
subadult and single adult male were collected.

Two collections made in the northeast of the island from
the upper reaches of the Hienghène Valley and Roches
d’Ouaïème between Hienghène and the Ouaïème River were
made subsequent to the electrophoretic analysis. These
specimens fall within the range of variation in scalation for
C. aquilonius, and most adult males have the broad pale
laterodorsal margin typical of this species; hence they are
here assigned to C. aquilonius.

A collection of specimens made at mid-altitude on the
main range between Kone and Poindimié, is most similar
to C. aquilonius but differs in having generally fewer
midbody scale rows (x¯ = 30 vs 32) than the type series and
the dorsolateral margin variably patterned. The dorsal
coloration of the majority of adult males from this
population is uniformly mid to dark brown with numerous,
fine, pale and dark flecks, only a few individuals having
what could be interpreted as a pale dorsolateral margin.

Two adult male Caledoniscincus from Mt Ignambi
approximately 20 km north of Mt Panié (NHMB 7325
collected by Roux and Sarasin in 1911 and a single recently
collected specimen AMS R152223) are similar in colour
and pattern to C. aquilonius from Mt Panié, but differ in
being larger (52–55 mm SVL), having more dorsal scale
rows (60), and coming from a much higher altitude (1,000
m vs maximum 690 m for C. aquilonius on Mt Panié). It is
unclear whether these specimens represent another
undescribed species or variation in both scalation and
altitudinal limits not previously observed in C. aquilonius.

Additional material . The following specimens are also assigned
to C. aquilonius but not included in the type series: AMS R77864,
R77894, R144205, R144214–15, R144255–56, R146364–65,
R149311–13, R149319–23, 149342–43, R149961–62, R149965,
Mt Panié; CAS 182062, CAS 198713 Tao, 20°33'S 164°48'E; AMS
R77809, R77812, R138513 R144249, R144252–53 Kavaatch
Forestry Camp (abandoned), 20°42"S 164°50'E; AMS R144296–

Figure 6. Caledoniscincus aquilonius male (upper) and female (lower) from Mt Panié.



68        Records of the Australian Museum (1999) Vol. 51

97, R144259, R146338–341 Koumac Caves, approximately 9 km
E of Koumac, 20°33'S 164°21'E; AMS R150706, R150709–20
39.6 km W of Hienghène on Ouyaguette road, 20.40'S 164.42'E;
AMS R151346–47 vicinity of Ouinguip, 20°38'S 164°51'E; AMS
R150672–83, R150691–92 47.2 km from Kone turnoff on road to
east coast, 20°54'S 165°07'E.

Caledoniscincus terma n.sp.

Figs. 5, 7

Type material. HOLOTYPE: AMS R146320 Mt Mandjélia,
10.3 km E Tade River crossing, New Caledonia, 20°24'S
164°30'E (R. Sadlier and A. Bauer, 4.iii.1995). PARATYPES:
AMS R146312–14, R146316–19, R146321 same location
as holotype; AMS R146344–46, MNHP 1997.3329
(formerly AMS R146315) Mt Mandjélia, 15 m asl below
summit, 20°23'S 164°31'E 4/1/1995; MNHP 1997.3330
(formerly AMS R146348) Mt Mandjélia, 20°24'S 164°31'E.

Etymology. The species name is from the Latin terma, for
end, alluding to the position of the type locality for this
species at the northern end of the northeast ranges.

Diagnosis. Caledoniscincus terma can be distinguished
from the other species of Caledoniscincus by the following
combination of characters: (a) moderately small size 41–
50 mm SVL; (b) tail relatively short, on average only 1.36

Figure 7. Caledoniscincus terma male (upper) and female (lower) from Mt Mandjélia.

times longer than body; (c) midbody scales in 32–34 rows; (d)
paravertebral scales in 55–63 rows; (e) postsacral vertebrae
37–38; (f) dorsal colour pattern of adult males featuring a pale
vertebral stripe; lateral surface without a pale midlateral stripe;
(g) rostral shield with a dark midrostral streak; (h) adult males
with a yellow flush to the ventral surface in life.

Description. The description is based on a series of 14
specimens (4 males and 10 females) collected at the type
location and includes specimens used in the electro-
phoresis study.

Measurements. Adult size 41–50 mm SVL; distance from
axilla to groin 52.4–60.5% of SVL (x¯ = 56.3, n = 14);
distance from forelimb to snout 34.1–40.1% of SVL (x̄ =
38.0, n = 14); hindlimb length 31.3–30.0% of SVL (x¯ = 35.1,
n = 14); tail length 131.1–140.5% of SVL (x¯ = 135.8, n = 2).

Scalation. Midbody scales in 32–34 rows (x¯ = 32.4, SD
= 0.85, n = 14); paravertebral scales in 55–63 rows (x¯ =
58.9, SD = 2.56, n = 14), no significant variation (P value
≤0.05) between males and females (x¯ = 57.3, n = 4 vs 59.6,
n = 10, t12 = -1.655, P = 0.124); dorsal scales of fourth finger
9–10 (x̄ = 9.4, SD = 0.39, n = 14); lamellae of fourth finger
12–16 (x̄ = 14.4, SD = 1.16, n = 14); dorsal scales of fourth
toe 13–15 (x̄ = 13.6, SD = 0.66, n = 14); lamellae of fourth
toe 24–27 (x̄ = 25.4, SD = 0.99, n = 14).

Osteology. Presacral vertebrae 29–30 (x¯ = 29.1, SD =
0.26, n = 14); postsacral vertebrae 37–38 (x¯ = 37.5, SD =
0.70, n = 2).
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Coloration. Males: dorsal surface dark brown and with
scattered, pale, dark-edged flecks; vertebral axis with a
pattern of pale grey blotches forming a near continuous
rough-edged stripe. Lateral surface dark brown (similar in
colour to dorsal surface) and differentiated from dorsal
surface anteriorly by a row of black flecks along laterodorsal
edge; dorsal and lateral colorations tend to merge posterior
to forelimb, dorsolateral edge rough and poorly defined.
Ventral surface from level of forelimbs to basal portion of
tail and underside of fore and hindlimbs yellow, continuing
variably along underside of tail.

Females: dorsal surface mid brown with occasional light
and numerous scattered darker flecks, larger individuals
(>47 mm SVL) with a variably present series of poorly
differentiated pale grey blotches along vertebral axis
forming an obscure, but near continuous, rough-edged stripe
down centre of back. Lateral surface dark brown-black,
unmarked and with a well defined dorsolateral margin.
Ventral surface from level of forelimbs to basal portion of
tail and underside of fore and hindlimbs usually orange,
occasionally yellow.

Details of holotype. Adult male; SVL 44 mm; distance from
axilla to groin 24 mm; distance from forelimb to snout 18
mm; hindlimb length 17 mm; tail length 67 mm, tip
reproduced.

Midbody scales rows 34; paravertebral scale rows 58;
dorsal scales of fourth finger 9/10; lamellae of fourth finger
14/14; dorsal scales of fourth toe 15/15; lamellae of fourth
toe 26/25.

Presacral vertebrae 29.

Distribution . Known only from Mt Mandjélia, the northern
most peak on the northeast ranges of New Caledonia (Fig. 5).

Biology. Restricted to mid (500 m) to high (760 m) altitude
closed forest.

Clutch size 2–3, gravid females collected during the
summer wet season (January) contained oviducal eggs (1/
2, n = 2, SVL 40–46 mm and 1/1, n = 2, SVL 43–45 mm).

Additional material examined. The following specimens are
assigned to C. terma but not included in the type series: AMS
R135738–43, R135749–59, Mandjélia, at and near the summit,
20°24'S 164°32'E.

Caledoniscincus renevieri n.sp.

Figs. 5, 8

Type material. HOLOTYPE: AMS R146424 4.6 km N Col
des Roussettes on Houaïlou-Bourail road, New Caledonia,
21°24'S 165°26'E (R. Sadlier and A. Bauer, 8.i.1997).
PARATYPES: AMS R146392–95, R146423, R146425,
R146427–29, CAS 198740–43, MNHP 19997.3333
(formerly AMS R146426), MNHP 1997.3334 (formerly
AMS R146430) same data as holotype; AMS R135822 4.6
km N Col des Roussettes on Houaïlou-Bourail road, 21°24'S
165°26'E; AMS R77658–59, R77677 Mt Aoupinié (vicinity
forestry camp 500 m), 21°09'S 165°20'E; AMS R146382–

84 Mt Aoupinié (1.5–2.5 km below forestry camp), 21°07'S
165°19'E; AMS R146499–501 Grottes des Adio, NE of
Poya, 21°15'S 165°14'E.

Etymology. The species is named for Alain Renevier of
Nouméa in recognition the generous hospitality and support
he and his family have given during our field research in
New Caledonia.

Diagnosis. Caledoniscincus renevieri can be distinguished
from the other species of Caledoniscincus by the following
combination of characters: (a) moderately small size 37–
51 mm SVL; (b) tail approximately 1.4 times longer than
body; (c) midbody scales in 30–32 rows; (d) paravertebral
scales in 51–58 rows; (e) postsacral vertebrae 41–44; (f)
adult male dorsal colour pattern transversely oriented,
occasionally with pale vertebral markings; (g) lateral surface
without a pale midlateral stripe; (h) rostral shield with a
dark midrostral streak; (i) adult males with a yellow flush
to the ventral surface in life.

Description. The description is based on a series of 23
specimens (12 males and 11 females) collected at the
type locations and includes specimens used in the
electrophoresis study.

Measurements. Adult size 37–51 mm SVL; distance
from axilla to groin 51.4–60.8% of SVL (x¯ = 55.4, n =
23); distance from forelimb to snout 33.3–42.9% of SVL
(x̄  = 38.7, n = 23); hindlimb length 31.8–41.0% of SVL
(x̄  = 36.6, n = 23); tail length 127.3–154.3% of SVL (x¯ =
140.2, n = 3).

Scalation. Midbody scales in 30–32 rows (x¯ = 30.3, SD
= 0.69, n = 23); paravertebral scales in 51–58 rows (x¯ =
53.6, SD = 2.02, n = 23), significant variation (P value ≤0.05)
between males and females (x¯ = 52.4, n = 12 vs 54.9, n =
11, t21 = -3.730, P = 0.001); dorsal scales of fourth finger
8–10 (x̄ = 9.0, SD = 0.49, n = 23); lamellae of fourth finger
13–16 (x̄ = 13.6, SD = 0.61, n = 23); dorsal scales of fourth
toe 12–13 (x̄ = 12.7, SD = 0.47, n = 23); lamellae of fourth
toe 21–29 (x̄ = 24.7, SD = 1.40, n = 23).

Osteology. Presacral vertebrae 29–30 (x¯ = 29.2, SD =
0.41, n = 20); postsacral vertebrae 41–44 (x¯ = 42.7, SD =
1.53, n = 3).

Coloration. Males: dorsal surface light to mid brown with
numerous pale, dark-edged flecks, dark edging of pale
markings tending to align obliquely to form narrow, dark
bars; pale markings along vertebral axis tending to align to
form a near continuous rough-edged stripe in some larger
individuals. Lateral surface darker than dorsal, variably with
light and dark flecks; side of head and neck dark brown to
black uppermost. Dorsolateral margin defined anteriorly
(between eye and forelimbs) by a pale, narrow (<1 scale
width), dark-edged stripe, becoming obscure between fore
and hindlimbs. Ventral surface moderate to pale yellow in
life posterior of forelimbs, throat with an orange tinge.

Females: dorsal surface light-mid brown, variably with
scattered dark flecks. Lateral surface darker than dorsal;
mid to dark brown uppermost and unmarked; side of head
and neck dark brown-black uppermost in larger individuals
(>47 mm SVL). Dorsolateral margin defined anteriorly
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Figure 8. Caledoniscincus renevieri male (upper) and female (lower) from Col des Roussettes.

(between eye and forelimbs) by a pale, narrow (<1 scale
width) stripe, contrasting markedly with dark upperlateral
colour between eye and forelimbs, and by the contrasting
dark lateral and light upper lateral colour between fore
and hindlimbs. Ventral surface either without obvious
ventral colour (AMS R146394–95, R146425–26) or with
a very faint yellow (AMS R146428 and R146430) or pink
(AMS R146384) flush.

Details of holotype. Adult male; size 46 mm SVL;
distance from axilla to groin 24 mm; distance from
forelimb to snout 18 mm; hindlimb length 18 mm; tail
length 71 mm, complete.

Midbody scale rows 30; paravertebral scale rows 53;
dorsal scales of fourth finger 9/9; lamellae of fourth
finger 14/14; dorsal scales of fourth toe 13/13; lamellae
of fourth toe 23/24.

Presacral vertebrae 29; postsacral vertebrae 41.

Distribution . Known from three locations in the central
ranges at Mt Aoupinié and Grottes des Adio (western
foothills of Mt Aoupinié) in the north to Col des Roussettes
in the south (Fig. 5). All locations are in relatively close

proximity to one another, the Adio and Mt Aoupinié
locations are separated by 10 km, and these locations are
approximately 25–30 km north of Col des Roussettes.

Biology. Lowland and mid-altitude closed forests where
it can be relatively abundant. On Mt Aoupinié and at Col
des Roussettes it was collected in closed forest gullies
and at Adio Caves in closed forest at the base of limestone
outcrops.

Clutch size 2–4 (mode 2), gravid females collected during
the summer wet season (January) contained oviducal eggs
(1/1, n = 5, SVL 41–47 mm; 1/2, n = 1, SVL 51 mm; and 2/
2, n = 1, SVL 50 mm).

Caledoniscincus auratus n.sp.

Figs. 5, 9, 10

Type material. HOLOTYPE: AMS R144298 Koumac Caves,
approximately 9 km E of Koumac, New Caledonia, 20°33'S
164°21'E (R. Sadlier, 23–24.iv.1994). PARATYPES: AMS
R144299–300, R144304, MNHN 1997.3335 (formerly
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Figure 9. Caledoniscincus auratus male from Koumac Caves.

AMS R144302), MNHN 1997.3336 (formerly AMS
R144303) location as for holotype; AMS R144381–82
location as for holotype.

Etymology. The species name is from the Latin auratus,
for golden or ornamented with gold, and alludes to the
prominent gold flecking on adult males of this species.

Diagnosis. Caledoniscincus auratus can be distinguished
from the other species of Caledoniscincus by the following
combination of characters: (a) moderately small size 38–
51 mm SVL; (b) tail on average 1.47 times longer than
body; (c) midbody scales in 28 rows; (d) paravertebral scales

in 52–55 rows; (e) postsacral vertebrae 43–45; (f) adult male
dorsal colour pattern transversely oriented and without a
pale vertebral stripe; (g) lateral surface without a pale
midlateral stripe; (h) rostral shield with a dark midrostral
streak; (i) adult males with a yellow flush to the ventral
surface in life.

Description. The description is based on specimens
collected at the type locations and includes only those
specimens used in the electrophoresis.

Measurements. Adult size 38–51 mm SVL; distance from
axilla to groin 52.6–56.9% of SVL (x¯ = 55.0, n = 8); distance
from forelimb to snout 37.3–41.0% of SVL (x¯ = 39.5, n =

Figure 10. Closed forest habitat at Koumac Caves, near type locality of Caledoniscincus auratus.
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8); hindlimb length 31.4–39.5% of SVL (x¯ = 37.5, n =
8); tail length 141.0–151.3% of SVL (x¯ = 146.8, n = 4).

Scalation. Midbody scales in 28 rows (n = 8);
paravertebral scales in 52–55 rows (x¯ = 53.6, SD = 1.06,
n = 8); dorsal scales of fourth finger 9–11 (x¯ = 9.25, SD =
0.46, n = 8); lamellae of fourth finger 12–15 (x¯ = 13.75,
SD = 0.87, n = 8); dorsal scales of fourth toe 13–14 (x¯ =
13.1, SD = 0.23, n = 8); lamellae of fourth toe 21–25 (x¯ =
22.9, SD = 1.35, n = 8).

Osteology. Presacral vertebrae 29–30 (x¯ = 29.2, SD =
0.41, n = 20); postsacral vertebrae 43–45 (x¯ = 44.0, SD =
0.82, n = 4).

Coloration. Adult males: dorsal surface mid brown
with a pattern of numerous pale, dark-edged spots,
aligned to form a pattern of irregular and merging
transverse bars (dark edging muted in smaller males 38–
41 mm SVL); head with a few fine dark spots anteriorly.
Lateral surface much lighter than dorsal, cream with a
brownish wash uppermost and dark markings over most
the surface; dark lateral markings largest and boldest
uppermost, particularly in region between forelimb and
ear opening, becoming suffused approaching the venter;
laterodorsal margin between forelimb and ear opening
light brown and distinct from darker lateral and dorsal
colours. Ventral surface pale, with a moderate to dull
yellow flush from level of forelimbs to basal portion of
tail in some larger males.

Females: dorsal surface mid brown with sparse dark
flecking. Lateral surface dark brown to black, uniform
in colour; laterodorsal margin between forelimb and ear
opening light brown and distinct from darker lateral and
dorsal colours. Ventral surface pale, variably with a dull
pink flush posterior of forelimbs in more mature females.

Details of holotype. Adult male; SVL 51 mm; distance
from axilla to groin 29 mm; distance from forelimb to
snout 19 mm; hindlimb length 16 mm; tail length 57 mm,
mostly regenerated.

Midbody scales rows 28; paravertebral scale rows 52;
dorsal scales of fourth finger 9/9; lamellae of fourth
finger 13/14; dorsal scales of fourth toe 13/13; lamellae
of fourth toe 24/24.

Presacral vertebrae 29.

Distribution . Known only from Koumac Caves in the
northwest of New Caledonia (Fig. 5).

Biology. Restricted to lowland closed forest (Fig. 10),
resembling dry monsoon forest, adjacent to limestone
outcrops at Koumac Caves.

Additional material examined. The following specimens are
assigned to C. auratus but not included in the type series. They
agree with the types in morphology but were not part of the
electrophoretic analyses: AMS R144301, R146331, R146333,
R144384 same location as holotype.

Comments. A single female (SVL 43 mm) not included
in the type series and collected during the summer wet
season (January) had 3 oviducal eggs (1/2).

Caledoniscincus chazeaui n.sp.

Figs. 5, 11–13

Type material. HOLOTYPE: AMS R138515 Koulnoué,
Hienghène region, New Caledonia, 20°41'32"S
164°59'10"E (R. Sadlier and A. Bauer, 26.ii.1992).
PARATYPES: MNHP 1997.3337 (formerly AMS R138516),
CAS 182073–74 same location as holotype.

Etymology. The species is named for Jean Chazeau of the
Laboratoire de Zoologie Appliquée at ORSTOM Nouméa,
in recognition of his generous support and enthusiasm for
our research on New Caledonian lizards.

Diagnosis. Caledoniscincus chazeaui can be distinguished
from the other species of Caledoniscincus by the following
combination of characters: (a) small size 36–43 mm SVL;
(b) tail approximately 1.36 times longer than body; (c)
midbody scales in 28–30 rows; (d) paravertebral scales in
59–61 rows; (e) postsacral vertebrae 42; (f) adult dorsal
colour pattern transversely oriented and without a pale
vertebral stripe; (g) lateral surface without a pale midlateral
stripe; (h) rostral shield with a dark midrostral streak.

Description. The description is based on four specimens
collected at the holotype location and includes specimens
used in the electrophoresis study.

Measurements. Adult size 36–43 mm SVL; distance from
axilla to groin 52.8–55.8% of SVL (x¯ = 54.6, n = 4); distance
from forelimb to snout 37.2–38.9% of SVL (x¯ = 37.9, n =
4); hindlimb length 33.3–37.5% of SVL (x¯ = 34.8, n = 4);
tail length 136.1% of SVL (n = 1).

Figure 11. Caledoniscincus chazeaui from Koulnoué, Hienghène
region.

Scalation. Midbody scales in 28–30 rows (x¯ = 29.0, SD
= 1.55, n = 4); paravertebral scales in 59–61 rows (x¯ = 59.8,
SD = 0.96, n = 4); dorsal scales of fourth finger 9 (n = 4);
lamellae of fourth finger 12–14 (x¯ = 13.4, SD = 0.95, n = 4);
dorsal scales of fourth toe 12–13 (x¯ = 12.8, SD = 0.5, n = 4);
lamellae of fourth toe 21–23 (x¯ = 22.3, SD = 0.50, n = 4).

Osteology. Presacral vertebrae 29 (n = 4); postsacral
vertebrae 42 (n = 1).

Coloration. The following decryption of colour and
pattern is based on two adult females (AMS R138515 and
MNHP 1997.3337). Dorsal surface mid brown with a pattern
of numerous pale spots, dark-edged at sides, aligned to form
a pattern of irregular and merging transverse bars; head with
a few fine dark spots anteriorly. Lateral surface between
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Figure 12. Isolate limestone outcrops in Hienghène region, typical habitat for Caledoniscincus chazeaui.

fore and hindlimbs brown and unmarked, similar to and
merging with dorsal surface but becoming lighter
approaching venter; between forelimb and ear opening with
light and dark markings and either side of eye with bold
dark markings; laterodorsal margin between forelimb and
ear marked by a narrow, pale, dark-edged stripe, distinct
from darker lateral and dorsal colours. Ventral surface pale
and unmarked; colour in life unknown.

Details of holotype. Adult female; size 42 mm SVL;
distance from axilla to groin 23 mm; distance from
forelimb to snout 16 mm; hindlimb length 14 mm; tail
length 51 mm, reproduced.

Midbody scales rows 28; paravertebral scale rows 59;
dorsal scales of fourth finger 9/9; lamellae of fourth
finger 12/12; dorsal scales of fourth toe 12/12; lamellae
of fourth toe 22/21.

Presacral vertebrae 29.

Distribution . The type specimens were collected from a
single location at Koulnoué on the northeast coast in the
vicinity of Hienghène (Fig. 5). Specimens from a disjunct
forest patch approximately 10 km south of the type location
possibly represent a second location for this species;
however, they are only tentatively assigned to
Caledoniscincus chazeaui pending further field research.

Biology. Restricted to lowland closed forest surrounding
limestone outcrops south of Hienghène (Figs. 12, 13). The

forest patches are remnants and widely disjunct from one
another, the intervening areas being covered with
secondary growth or disturbed habitat, either through
shifting cultivation, or regular burning to produce
extensive areas of grassland.

Additional material examined. A series of 11 specimens
(AMS R77823–29, R77832–35) collected 20 years ago from
a nearby location (14 km south of the Hienghène River
bridge, 20°43'27"S 165°02'00"E) are similar to specimens
from the type locality in size, coloration, and habitat
preferences. However, these specimens were not part of the
electrophoresis study and showed significant differences
in a number of scalation characters to the sample from the
type locality. For these reasons they were not included in
the type series of Caledoniscincus chazeaui and are here
only tentatively assigned to this species.

Nine specimens from the sample collected 14 km south
of the Hienghène River bridge showed the following counts
for six variable scalation characters: midbody scales in 30–
32 rows (x̄ = 30.4, SD = 0.88, n = 9); paravertebral scales in
60–64 rows (x̄ = 62.1, SD = 1.36, n = 9); dorsal scales of
fourth finger 8–11 (x̄ = 8.9, SD = 0.93, n = 9); lamellae of
fourth finger 13–16 (x¯ = 14.8, SD = 0.90, n = 9); dorsal
scales of fourth toe 13–15 (x¯ = 13.9, SD = 0.76, n = 9);
lamellae of fourth toe 23–32 (x¯ = 25.9, SD = 2.69, n = 8).
For five of the six scalation characters this sample differs
significantly from the type series in having: more midbody
scales (x̄ = 30.4 vs 29, t11 = 2.494, P<0.030); more dorsal
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scales (x̄ = 62.1 vs 59.8, t11 = 3.103, P<0.010); more finger
lamellae (x̄ = 14.8 vs 13.4, t11 = 2.655, P<0.022); more toe
scales (x̄ = 13.9 vs 12.8, t11 = 2.818, P<0.017); and more toe
lamellae (x̄ = 25.9 vs 22.3, t10 = 2.654, P<0.024).

Adult females from the series of specimens collected 14
km south of the Hienghène River bridge during the summer
wet season (January) had yolked follicles (1/2, n = 1, SVL
41.5 mm) and oviducal eggs (1/2, n = 1, SVL 42.5 mm),
indicating the clutch size of 3 for this population of
Caledoniscincus chazeaui.

Caledoniscincus cryptos n.sp.

Figs. 5, 14, 15

Type material. HOLOTYPE: AMS R135141 an adult male
from 8.3 km from Kouaoua/Canala road intersection on La
Foa road, New Caledonia, 21°34'S 165°49'E (R. Sadlier,
18/iii/1990).

Etymology. The species name is from the Greek cryptos,
for hidden or concealed, and alludes to the recognition of
this species through genetic analyses only.

Diagnosis. Caledoniscincus cryptos is recognised mainly
on the following electrophoretic characteristics: (i) it is
homozygous (in the only available specimen) for an allele

Figure 13. Closed forest growing on and around limestone outcrop
in Hienghène region.

of Gapdh(A) which is found nowhere else in our samples;
(ii ) it is also homozygous for Fbp(C) and G3pdh(A) which
are found only as single heterozygotes in non-sympatric
C. orestes or C. haplorhinus respectively; (iii ) it has fixed
differences from morphologically similar C. renevieri
and C. auratus at these three loci; (iv) additional fixed
differences from C. renevieri are found at Idhp-1 and
Pep:LA; (v) an additional fixed difference from C. auratus
is seen at Pgdh.

Caledoniscincus cryptos can also tentatively be
distinguished from most other species of Caledoniscincus
by the following combination of characters: (a) moderately
small, 45 mm SVL; (b) midbody scales in 30 rows; (c)
paravertebral scales in 51 rows; (d) adult male dorsal colour
pattern transversely oriented and without a pale vertebral
stripe; (e) lateral surface without a pale midlateral stripe;
(f) rostral shield with a dark midrostral streak.

Description and details of holotype. Measurements. Size
45 mm SVL; distance from axilla to groin 24 mm (53.3%
of SVL); distance from forelimb to snout 19 mm (42.2% of
SVL); hindlimb length 18 mm (40.0% of SVL); tail missing.

Scalation. Midbody scales in 30 rows; paravertebral
scales 51; dorsal scales of fourth finger 9/9; lamellae of
fourth finger 12/13; dorsal scales of fourth toe 12/13;
lamellae of fourth toe 25/25.

Osteology. Presacral vertebrae 29.
Coloration. Dorsal surface mid brown with a pattern of

numerous pale spots, dark-edged at the sides, and aligned
to form a reticulate pattern of irregular and merging dark
transverse bars; head with a few fine dark spots anteriorly.
Lateral surface brown and unmarked between fore and
hindlimbs, similar to and merging with dorsal surface
uppermost and becoming lighter approaching the venter;
dark brown to black between forelimb and ear opening,
dark markings boldest either side of eye between ear
opening and snout; laterodorsal margin between forelimb
and ear opening a narrow, pale, stripe distinct from darker
lateral and dorsal colours.

Ventral surface pale, unmarked; colour in life unknown.

Distribution . Known only from a single site in the ranges
near Col d’Amieu in the central ranges of New Caledonia
(Fig. 5).

Biology. Known only from mid altitude closed forest
(Fig. 15).

Comparison of species

Electrophoretic results. Fixed differences in sympatry
support the recognition of the new taxa described here as
distinct species from Caledoniscincus austrocaledonicus
and C. haplorhinus where they occur at the same locality.
There are three genetically distinct species found at Koumac
(C. aquilonius, C. auratus and C. haplorhinus). There are a
minimum of three fixed differences between any pair of
these species at this site, indicating reproductive isolation.
There are four fixed differences between C. terma and C.
austrocaledonicus at Mandjélia (the rare IDHP-2 C
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allozyme in the latter species not being found there). All
three populations of C. renevieri occur in sympatry with C.
austrocaledonicus, there are five fixed and two nearly fixed
differences between the taxa at these localities.
Caledoniscincus chazeaui has ten and C. cryptos eight fixed
differences from sympatric C. austrocaledonicus in the
single localities represented in the electrophoretic study.

Otherwise the species of Caledoniscincus described here
are largely allopatric sibling species restricted to closed
forest in the central and northern regions of the island. The
genetic data for these species indicate that C. renevieri + C.
auratus + C. cryptos form a discrete group. These species
are similar in size, adult male coloration, and ventral colour
in both sexes (C. renevieri + C. auratus), and as such may
ultimately be recognised as a natural group. Conversely C.
aquilonius + C. terma and C. chazeaui are part of a larger
group that also includes C. austrocaledonicus, C.
haplorhinus, and C. orestes. No unifying morphological trait
that might be indicative of close relationship has been
identified in the species in this group.

Figure 14. Caledoniscincus cryptos holotype (AMS R135141).

The genetic distance (0.12) separating morphospecies
Caledoniscincus aquilonius and C. terma is relatively
small. This is a low value for distances between species
in the Scincidae (Kim et al., 1978; Milton et al., 1983;
Murphy et al., 1983; Daugherty et al., 1990; Sadlier et
al., 1993). Caledoniscincus aquilonius and C. terma are,
however, clearly distinct on a number of morphological
characteristics, emphasising that genetic distance alone
should not be used as a criterion of species level
differentiation.

Morphology. Table 3 shows the range of variation for
those mensural, scalation, and coloration characteristics
used in the diagnoses in the species accounts, and
provides a ready cross-comparison of these key features
between all species of Caledoniscincus.

Caledoniscincus austrocaledonicus and Caledoniscincus
haplorhinus are the two most widespread species dealt with
here, they are sympatric at a number of locations on New
Caledonia, its satellite islands, and the Loyalty Islands. In
the south of the main island, Isle des Pins, and Loyalty
Islands, C. austrocaledonicus lacks a white midlateral stripe,
this will readily distinguish it from regionally sympatric C.

Figure 15. Typical closed forest habitat in gully near type locality
of Caledoniscincus cryptos.

haplorhinus. In the northern and central regions of the main
island C. austrocaledonicus and C. haplorhinus are similar
in size, scalation, and certain aspects of coloration, most
notably both have a pale midlateral stripe. Samples of either
sex in these regions can be distinguished by the expression
and positioning of the white midlateral stripe at the ear
opening as outlined in the diagnosis of C. austrocaledonicus.

The six new species described, Caledoniscincus
aquilonius, C. terma, C. renevieri, C. auratus, C. cryptos,
and C. chazeaui, can be distinguished from the other species
in the genus as follows:

Caledoniscincus festivus is larger in adult size, has more
paravertebral scale rows (similar range for C. chazeaui),
and more postsacral vertebrae. Adult male C. festivus can
be further distinguished from adult male C. aquilonius by
ventral colour (yellow vs orange).

Caledoniscincus atropunctatus lacks the dark midrostral
streak present in all these species, and has more postsacral
vertebrae. Caledoniscincus atropunctatus can be further
distinguished from adult male C. aquilonius by ventral
colour (yellow vs orange).

Caledoniscincus orestes is larger in adult size, has a pale
vertebral stripe in adult males (present also in C. terma and
some C. renevieri), and more postsacral vertebrae. Adult
male C. orestes can be further distinguished from adult male
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C. terma, C. renevieri, and C. auratus by ventral colour
(orange vs yellow).

Caledoniscincus austrocaledonicus has a pale vertebral
stripe in adult males (present also in C. terma and some C.
renevieri). Adult male C. austrocaledonicus are further
distinguished from adult male C. terma, C. renevieri, and
C. auratus by ventral colour (orange vs yellow).
Caledoniscincus austrocaledonicus (northern and central
populations) can also be further distinguished by the
presence of a pale midlateral stripe in both sexes.

Caledoniscincus haplorhinus has a pale vertebral stripe
in adult males (present also in C. terma and some C.
renevieri), a pale midlateral stripe in both sexes, and more
postsacral vertebrae.

Caledoniscincus aquilonius, C. terma, C. renevieri, C.
auratus, C. cryptos, and C. chazeaui are generally all most
similar to one another in scalation, osteology, and to a lesser
degree adult male coloration. Significant differences in
morphology between these species (except C. cryptos) are
given below as pairwise comparisons.

Caledoniscincus aquilonius can be distinguished from
C. terma by: having fewer dorsal scale rows (x¯ = 55.8 vs
58.9, t27 = -3.939, P<0.001), a longer tail (x¯ = 154.6 vs
135.8% SVL) and more postsacral vertebrae (x¯ = 43.5 vs
37.5), lacking a pale vertebral stripe (adult C. terma have a
pale vertebral stripe, most obvious in males), and adult male
ventral colour (orange vs yellow).

Caledoniscincus aquilonius can be distinguished from
C. renevieri by: having more midbody scale rows (x¯ = 32.2
vs 30.3, t36 = 6.768, P<0.001), more dorsal scale rows in
males (x̄ = 55.3 vs 52.4, t18 = 4.892, P<0.001), more fourth
finger lamellae (x̄ = 14.4 vs 13.6, t36 = 3.975, P<0.001), and
adult male ventral colour (orange vs yellow).

Caledoniscincus aquilonius can be distinguished from
C. auratus by: having more midbody scale rows(x¯ = 32.2
vs 28.0), more fourth toe lamellae (x¯ = 25.2 vs 22.9, t20 =
4.224, P<0.001), and adult male ventral colour (orange
vs yellow).

Caledoniscincus aquilonius can be distinguished from
C. chazeaui by: having more midbody scale rows (x¯ = 32.2
vs 29.0, t17 = 5.191, P<0.001); fewer dorsal scale rows (x¯ =
55.8 vs 59.8, t17 = -5.512, P<0.001); and more fourth toe
lamellae (x̄ = 25.2 vs 22.3, t16 = 4.984, P<0.001).

Caledoniscincus terma can be distinguished from C.
renevieri by: having more midbody scale rows (x¯ = 32.3
vs 30.4, t22 = 4.106, P<0.001), more dorsal scale rows in
both males (x̄ = 57.3 vs 52.4, t14 = 6.183, P<0.001) and
females (x̄ = 59.6 vs 54.9, t19 = 4.744, P<0.001), a shorter
tail (x̄  = 136.3 vs 140.2% SVL) with fewer postsacral
vertebrae (x̄ = 37.5 vs 42.7), and to a lesser extent in
adult male dorsal coloration (pale vertebral stripe present
vs usually absent in C. renevieri).

Caledoniscincus terma can be distinguished from C.
auratus by: having more midbody scale rows (x¯ = 32.4
vs 28.0), more dorsal scale rows (x¯ = 58.9 vs 53.6, t20 =
5.555, P<0.001), more fourth toe lamellae (x¯ = 25.4 vs
22.9, t20 = 4.841, P<0.001), a shorter tail (x¯ = 136.3 vs
146.8% SVL) with fewer postsacral vertebrae (x¯ = 37.5
vs 44.0), and adult male dorsal coloration (pale vertebral
stripe present vs absent in C. auratus).

Caledoniscincus terma can be distinguished from C.
chazeaui by: having more midbody scale rows (x¯ = 32.4 vs
29.0, t16 = 6.601, P<0.001), more fourth toe lamellae (x¯ =
25.4 vs 22.3, t16 = 5.974, P<0.001), fewer postsacral
vertebrae (x̄ = 37.5 vs 42.0), and adult male dorsal coloration
(pale vertebral stripe present vs absent in C. chazeaui).

Caledoniscincus renevieri can be distinguished from C.
auratus by: having more midbody scale rows (30–32 vs
28), otherwise in scalation and adult male colour C. renevieri
is most similar to C. auratus from Koumac.

Caledoniscincus renevieri can be distinguished from the
type series of C. chazeaui by: having fewer dorsal scale
rows (x̄ = 53.6 vs 59.8, t25 = -5.902, P<0.001).

Caledoniscincus auratus can be distinguished from C.
chazeaui by: having fewer dorsal scale rows (x¯ = 53.6 vs
59.8, t10 = -9.703, P<0.001).

Caledoniscincus cryptos can be distinguished from
adult male C. aquilonius by lacking a broad pale
laterodorsal margin and from C. terma by lacking a pale
vertebral stripe. Caledoniscincus cryptos is most similar
in overall appearance to C. renevieri and C. auratus in
having a reticulate patterned dorsal surface (except some
C. renevieri which have pale vertebral markings).
Although no meaningful comparison of scalation can be
made between C. cryptos and either C. renevieri or C.
auratus, the values for C. cryptos generally fall within a
single standard deviation from the mean for all scalation
characters of both species.

Discussion

The results presented here have doubled the known
number of species in the genus Caledoniscincus to 11.
Relationships between the three isolated populations of
C. orestes have yet to be investigated and may yield
further cryptic species in the complex. Such a significant
increase in diversity in the genus was unexpected on the
basis of existing collections prior to 1990. Only a few of
the taxa described here were represented in museum
collections prior this date, and then generally only as a
small number of “anomalous” specimens in particular
collections. The increase in species diversity has resulted
from extensive field research over the past eight years that
has targeted these “anomalous” specimens and the
opportunity to collect in areas not previously investigated.

The results in this paper have several biogeographical
implications. The distinction between northern and southern
herpetofaunas previously identified (Bauer & Sadlier, 1993)
has predominantly been based on specific and generic
endemism in the extensive ultramafic block that covers
much of the southern third of the island. Caledoniscincus
now shows extensive speciation north of the southern
ultramafic block involving a complex of largely allopatric
endemics. The presence of sister species of Tropidoscincus
in the north (T. variabilis) and south (as defined by the
extensive southern ultramafic block—T. rohssii) also reflect
the distinction between northern and southern herpeto-
faunas, and is similar in distribution to the variation in
coloration seen in the widespread species C.
austrocaledonicus. The northeastern ranges have also been



Sadlier et al.: scincid lizard genus Caledoniscincus       77

identified as a significant area of endemism for lizards
(Bauer & Sadlier, 1993). The description of C. terma from
Mt Mandjélia increases the number of species endemic to
this region to four (the scincid lizards C. terma and an
undescribed Nannoscincus, and the gekkonid lizards
Bavayia ornata and Bavayia validiclavis). The results of
our research indicate that the distribution patterns of the
forest-restricted species described in this paper may reflect
finer scale biogeographic regions across the central and
northern regions of the island than previous studies have
indicated. Further studies on widespread lizard taxa are
required to see if similar distribution patterns occur.

Despite extensive field research by the authors in New
Caledonia over the past eight years most of the new taxa
described here are still only known from a few locations.
Further field research is required to delimit accurately the
distributions of these species.

Conservation status

The conservation status of the species described in this paper
are assessed below and follows Bauer & Sadlier (1993) in
utilising a combination of known sites to assess distribution,
average number of records per site as an indication of
relative abundance, and known threats to assess vulner-
ability. The species are then categorised as per the current
IUCN (1996) criteria where appropriate.

Caledoniscincus austrocaledonicus and C. haplorhinus
are widespread and common species, neither are considered
threatened and are not discussed further.

Of the six closed forest dependent species described here
Caledoniscincus aquilonius and C. renevieri are the least
restricted in distribution. Caledoniscincus aquilonius is
likely to be the most widespread of the six species described
here. Aside from the type location at Mt Panié it is known
from four scattered localities in the far northeast ranges from
near sea level to 670 m altitude, and in this region is likely
to occur where suitable closed forest habitat is present.
Populations of C. aquilonius in this region are relatively
secure although lowland populations are likely to be
threatened by loss of habitat as a result of clearing for
agriculture and the impact of fire on forest margins.
Extralimital populations of Caledoniscincus aquilonius are
known from Koumac Caves on the west coast and the ranges
west of Poindimié. The conservation status of these
extralimital populations is difficult to assess until more data
on the species distribution are available, particularly in the
south and far north of the species range. The population of
C. aquilonius from Koumac Caves is considered the most
vulnerable. It is known only from the seasonally dry closed
forests at Koumac Caves where remnant closed forest at
the edge of the limestone outcrops is threatened by clearing
for agriculture, degradation to the forest understorey and
litter layer by stray cattle from adjacent farms, and fire.
Because of its isolated nature and the threats posed by
human activities the Koumac population of C. aquilonius
could be regarded as potentially endangered. Research to
determine the distinctiveness of this population is required
before its conservation significance can be assessed under
the current IUCN (1996) classification system.

Caledoniscincus renevieri is known from three sites in
general proximity to one another in the central ranges from
low to mid altitude, and in this region is likely to occur
where there is suitable closed forest habitat. Populations of
C. renevieri in this region are relatively secure although,
like C. aquilonius, lowland populations are likely to be
threatened by loss of habitat due to clearing for
agriculture and fire burning the forest margins. The
impact of such activities is most clearly seen at Adio
Caves where closed forest habitat has been cleared to
the edge of the outcropping limestone.

It is likely that with further field research both C.
aquilonius and C. renevieri will become known from
more localities, and both species will prove to be both
moderately widespread and secure within the discrete
regions in which they occur.

Two species, Caledoniscincus auratus and C. chazeaui
are very restricted in distribution. Both are known to be, or
have been, generally common where they occur, but are
likely to be adversely affected by habitat disturbance.

Caledoniscincus auratus is known with certainty only
from the seasonally dry closed forests at Koumac Caves.
At this locality, closed forest at the edge of the limestone
outcrops is threatened by clearing for agriculture,
degradation to the forest understorey and litter layer by stray
cattle from adjacent farms, and fire. Situated on the lowlands
of the west coast, this forest is seasonally dry and is likely
to be particularly vulnerable to the impact of fires which
could alter the canopy and modify the structural and
microclimate characteristics, in turn possibly adversely
affecting the population of C. auratus. Recently a sample
of three specimens containing two adult males similar in
coloration to adult males from the type series of C. auratus
was collected from near Kaala-Gomen, approximately 20
km south of Koumac. These specimens also were from
closed forest habitat in the vicinity of limestone outcrops,
and it is possible they represent the occurrence of a second
population of this species in the region. Because of its
apparently restricted distribution i.e. known with certainty
from only a single isolated location, but possibly present at
a second nearby location, C. auratus should at the very least
be regarded as Vulnerable:D2 under the current IUCN
(1996) classification system (area of occupancy <100 km2

or number of locations <5). When the threats posed by
human activities at the type locality are also taken into
account C. auratus could potentially be assessed as
Endangered:B1/2c (extent of occurrence <100 km2; known
to exist at one, possibly two, locations; continuing decline
in area, extent and/or quality of habitat). However, the extent
of the species distribution in the region needs to be
determined, and the extent of decline in both area and quality
of habitat to known sites needs to established.

Caledoniscincus chazeaui is similarly restricted in
distribution and habitat preference. It is known with
certainty only from remnant closed forest at the edge of
near-coastal limestone outcrops at Koulnoué, south of
Hienghène in the northeast of the island. It was collected in
1992 in an area of closed forest habitat adjacent to limestone
outcrops that bordered local gardens. Since that time the
area has been revisited on two occasions (1994 and 1995)
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and C. chazeaui was not observed either time. These years
were atypically dry and it is possible the local distribution
of C. chazeaui may fluctuate with seasonal change, to be
restricted to more mesic sites under suboptimal conditions.
Whatever the reason for its apparent absence from this site
during these latter visits, it suggests this species might be
sensitive to climatic or human alteration to the habitat. Other
areas of closed forest surrounding other outcrops in the
region south of Hienghène are similarly developed. Samples
from a nearby site tentatively assigned to this species were
collected in 1978. This site was visited again in 1992 and
appeared to have changed markedly in the intervening 13
years from being uninhabited to now settled with intensive
subsistence agriculture carried out to the margin of the
closed forest at the base of the limestone outcrops. Because
of the isolated nature of the known populations and the
threats posed by human activities, C. chazeaui could be
regarded as Endangered:B1/2c under the current IUCN
(1996) classification system (extent of occurrence <100
km2; one, possibly two, isolated subpopulations with a
reduced probability of recolonization, if once extinct;
continuing decline in area, extent and/or quality of habitat).

Caledoniscincus terma is very restricted in distribution
but common where it occurs. It is not considered under any
immediate threat, but because of its restricted distribution
the population could be regarded as Vulnerable:D2 under
the current IUCN (1996) classification system (area of
occupancy <100 km2 or number of locations <5).

Caledoniscincus cryptos is known only from a single
specimen. Field research in the general area where C.
cryptos was collected is likely to show it to be more
widespread in distribution, though its apparent rarity and
absence from other sites collected in the vicinity of Col
d’Amieu is perplexing. For these reasons it regarded as Data
Deficient under the current IUCN (1996) classification
system.
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Table 1. Allozymic frequencies in Caledoniscincus populations. The enzyme name, abbreviation and E.C. number are given in the first
row of data for each locus. Numbers in the next row indicate sample sizes. Population listings loosely follow a North to South and West
to East order. Caledoniscincus aquilonius 1 is from Koumac, C. aquilonius 2 from Mt Panié and C. aquilonius 3 from Kavaatch.
Caledoniscincus renevieri 1 is from Mt Aoupinié, C. renevieri 2 from Adio Caves and C. renevieri 3 from Col des Roussettes. Species’
names abbreviated to first five letters.

aquil. aquil. aquil. terma. aurat. renev. renev. renev. crypt. chaze. orest. haplo. austr.
locus 1 2 3 1 2 3

AAT1 aspartate aminotransferase 2.6.1.1
(n) 8 6 5 7 2 3 4 6 1 4 5 23 77
A 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 – 1.000 1.000 –
B – – – – – – – – – – – – 1.000
C – – – – – – – – – 1.000 – – –
AAT2 aspartate aminotransferase 2.6.1.1
(n) 8 6 6 7 2 3 4 6 1 4 5 23 79
A – – – – – – – – – – – –
B 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
FBP fructose bisphosphatase 3.1.3.11
(n) 7 6 6 6 2 2 3 5 1 4 5 23 78
A 0.071 – 0.083 – 0.250 – – – – – – 0.087 0.019
B 0.929 1.000 0.917 1.000 0.750 1.000 1.000 1.000 – 1.000 – 0.913 0.981
C – – – – – – – – 1.000 – 0.100 –
D – – – – – – – – – – 0.900 –

FH1 fumarate hydratase 4.2.1.2
(n) 7 6 6 5 2 3 2 5 1 4 5 22 72
A 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.951
B – – – – – – – – – – – – 0.049
FH2 fumarate hydratase 4.2.1.2
(n) 8 6 6 7 9 3 4 6 1 4 5 22 73
A – – – – 0.056 – – – – – – – 0.014
B – – – – 0.944 1.000 1.000 1.000 1.000 – – – 0.288
C 1.000 1.000 1.000 1.000 – – – – – 1.000 – 1.000 0.699
D – – – – – – – – – – 1.000 – –
GAPDH glyceraldehyde-3-phosphate dehydrogenase 1.2.1.12
(n) 8 6 6 7 9 3 3 6 1 4 5 23 74
A – – – – – – – – 1.000 – – – –
B – – – – – – – – – – – – 0.061
C 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 – 1.000 1.000 1.000 0.770
D – – – – – – – – – – – – 0.169
G3PDH glycerol-3-phosphate dehydrogenase 1.1.1.8
(n) 4 1 2 5 1 3 4 5 1 2 3 21 62
A – – – – – – – – 1.000 – – – 0.008
B 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 – 1.000 1.000 – 0.992
C – – – – – – – – – – – 1.000 –
GPI glucosephosphate isomerase 5.3.1.9
(n) 8 6 6 7 9 3 3 6 1 4 5 21 77
A 0.625 1.000 0.167 1.000 0.889 1.000 1.000 1.000 0.500 1.000 1.000 1.000 1.000
B – – – – 0.111 – – – 0.500 – – – –
C 0.375 – 0.833 – – – – – – – – – –
IDHP-1 isocitrate dehydrogenase (NADP+) 1.1.1.42
(n) 8 6 6 7 9 3 4 6 1 4 5 23 78
A – – – – – – – – – – – 1.000 –
B – – – – – 1.000 1.000 1.000 – – – – –
C – – – – – – – – – – 1.000 – 1.000
D – – – – 1.000 – – – 1.000 – – – –
E – – – – – – – – – – – – –
null 1.000 1.000 1.000 1.000 – – – – – 1.000 – – –
IDHP-2 isocitrate dehydrogenase (NADP+) 1.1.1.42
(n) 8 6 6 7 9 3 4 6 1 4 5 23 78
A – – – – – – – – – – – 1.000 –
B 1.000 1.000 0.917 – 0.111 1.000 1.000 1.000 1.000 1.000 – – –
C – – – 0.357 – – – – – – – – –
D – – 0.083 – 0.889 – – – – – – – 0.994
E – – – 0.643 – – – – – – – – 0.006
F – – – – – – – – – – 1.000 – –
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Table 1. Continued ...

aquil. aquil. aquil. terma. aurat. renev. renev. renev. crypt. chaze. orest. haplo. austr.
locus 1 2 3 1 2 3

LDH-1 L- lactate dehydrogenase 1.1.1.27
(n) 8 5 6 7 8 3 4 6 1 4 1 23 79
A 1.000 1.000 1.000 1.000 0.750 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
B – – – – 0.250 – – – – – – – –
LDH-2 L- lactate dehydrogenase 1.1.1.27
(n) 8 5 6 7 9 3 4 6 1 4 5 22 77
A 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
MDH-1 malate dehydrogenase 1.1.1.37
(n) 8 6 6 4 9 3 4 6 1 4 5 23 77
A – – – – 1.000 1.000 1.000 1.000 1.000 1.000 – – –
B 1.000 1.000 1.000 1.000 – – – – – – 1.000 1.000 1.000
MDH-2 malate dehydrogenase 1.1.1.37
(n) 8 6 6 7 9 3 4 6 1 4 5 23 79
A 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
MPI mannose-6-phosphate isomerase 5.3.1.8
(n) 8 6 6 7 2 3 3 6 1 4 5 22 78
A – – – 0.071 – – – – – – – 0.409 0.019
B 1.000 1.000 1.000 0.929 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.591 0.974
C – – – – – – – – – – – 0.006 –
PEP:LA peptidase leucine-alanine substrate 3.4.13.-
(n) 6 6 6 2 2 2 2 3 1 4 5 16 64
A – – – – – – – – – – – – 0.016
B – – – – – 0.500 1.000 – – 1.000 – 0.250 0.070
C 1.000 1.000 1.000 1.000 – 0.500 – 1.000 – – 1.000 0.750 0.914
D – – – – 1.000 – – – 1.000 – – – –
PEP:LGG peptidase leucine-glycine-glycine substrate 3.4.13.-
(n) 7 6 6 7 2 3 4 6 1 4 1 22 75
A – – 0.083 – 1.000 – – – – 1.000 – 0.045 0.033
B 0.929 0.750 0.750 0.857 – 1.000 1.000 0.167 – – 1.000 0.955 0.933
C 0.071 0.250 0.167 0.143 – – – 0.833 0.500 – – – 0.033
D – – – – – – – – 0.500 – – – –
PEP:PP peptidase phenylalanine-proline substrate 3.4.13.-
(n) 8 5 6 7 2 3 4 6 1 4 5 23 76
A – – 0.167 0.214 1.000 1.000 1.000 1.000 1.000 – 1.000 0.022 0.039
B 1.000 1.000 0.833 0.786 – – – – – 1.000 – 0.978 0.961
PGDH phosphogluconate dehydrogenase 1.1.1.44
(n) 8 5 6 7 9 3 4 6 1 4 5 23 77
A – – – – – – – – – – – – 0.006
B – – – – – – – – – – – – 0.013
C – – – – – – – – – – – – 0.006
D – – – – – 1.000 1.000 1.000 1.000 – – 0.065 0.065
E – – – 1.000 1.000 – – – – 1.000 – – –
F 1.000 1.000 0.917 – – – – – – – 0.800 0.891 0.909
G – – 0.083 – – – – – – – 0.200 – –
H – – – – – – – – – – – 0.043 –
PGM phosphoglucomutase 5.4.2.2
(n) 8 6 6 7 9 3 4 6 1 4 5 23 79
A – – – – – – 0.250 – – – – – –
B 1.000 1.000 1.000 0.929 1.000 1.000 0.750 1.000 1.000 1.000 – – –
C – – – 0.071 – – – – – – 1.000 0.957 0.222
D – – – – – – – – – – – 0.043 0.778
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Table 3. Distribution of key diagnostic characters for all species of Caledoniscincus; austr. s = southern population (Noumea),
austr. n = northern and central populations (Mt Aoupinié), species’ names abbreviated to first five letters.

SIZE TL post- mid- dark adult male
(SVL) (% SVL) DSR MBR sacral vertebral lateral midrostral ventral
range range x̄ range x̄ range x̄ range x̄ stripe stripe streak colour

aquil. 39–49 146–163 155 54–58 55.8 30–34 32.2 40–44 43.5 yes yes no orange
terma. 41–50 131–140 136 55–63 58.9 32–34 32.4 37–38 37.5 no yes no yellow
renev. 37–51 127–154 140 51–58 53.6 30–32 30.3 41–44 42.7 +/– yes no yellow
aurat. 38–51 141–151 147 52–55 53.6 28 – 43–45 44.0 yes yes no yellow
chaze. 36–43 136 59–61 59.8 28–30 29.0 42 yes yes no ?
crypt. 45 – – 51 30 – – yes yes no ?
orest. 47–63 – – 55–63 57.9 32–36 32.8 50 no yes no orange
austr. s 39–46 – 155 56–62 59.9 28–30 29.5 – >46 no yes no orange
austr. n 44–57 – ≈150 58–65 61.2 30–32 31.2 – >50 no no no orange
haplo. 42–55 156–174 165 59–67 63.0 28–32 30.0 51–55 52.3 no no no yellow
festi. 59–72 131–160 150 60–66 61.9 32–34 32.9 49–56 52.1 yes yes no yellow
atrop. 38–53 142–153 150 51–60 55.9 28–32 29.6 49–51 50 yes yes yes ?yellow

Table 2. Matrix of genetic distances between Caledoniscincus populations. The figures below the diagonal are Nei (1978) unbiased
genetic distances and those above the diagonal are the percentage of fixed differences. Population identifications are the same as for
Table 1. Idhp-1 nulls are not included in fixed difference calculations; austro. = austrocaledonicus.

population: 1 2 3 4 5 6 7 8 9 10 11 12 13

1 C. aquilonius 1 0 0 15 30 20 25 20 40 20 30 20 15
2 C. aquilonius 2 0.007 0 15 30 20 25 20 40 20 30 20 15
3 C. aquilonius 3 0.010 0.035 15 20 15 20 15 35 15 25 20 10
4 C. terma 0.106 0.097 0.128 25 20 25 20 40 20 25 25 15
5 C. auratus 0.529 0.506 0.518 0.400 20 20 20 25 25 40 35 25
6 C. renevieri 1 0.321 0.312 0.342 0.345 0.271 0 0 25 35 30 30 15
7 C. renevieri 2 0.382 0.372 0.406 0.407 0.295 0.010 5 30 35 35 30 15
8 C. renevieri 3 0.346 0.315 0.350 0.361 0.281 0.044 0.092 20 35 30 30 15
9 C. cryptos 0.715 0.695 0.705 0.777 0.345 0.350 0.375 0.329 45 45 50 30
10 C. chazeaui 0.298 0.277 0.322 0.275 0.356 0.376 0.364 0.423 0.719 45 30 20
11 C. orestes 0.370 0.365 0.389 0.375 0.580 0.439 0.486 0.475 0.804 0.784 25 20
12 C. austro. 0.258 0.250 0.300 0.289 0.723 0.539 0.568 0.599 0.961 0.580 0.380 20
13 C. haplorhinus 0.246 0.237 0.281 0.285 0.577 0.488 0.531 0.526 0.997 0.509 0.327 0.305

ShaneM
Corrections were identified in these three columns after this work was published. Those corrections are printed on a new page 81 inserted next in this file next - Editor
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(SVL) (% SVL) DSR MBR sacral vertebral lateral midrostral ventral
range range x̄ range x̄ range x̄ range x̄ stripe stripe streak colour
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terma. 41–50 131–140 136 55–63 58.9 32–34 32.4 37–38 37.5 yes no yes yellow
renev. 37–51 127–154 140 51–58 53.6 30–32 30.3 41–44 42.7 +/– no yes yellow
aurat. 38–51 141–151 147 52–55 53.6 28 – 43–45 44.0 no no yes yellow
chaze. 36–43 136 59–61 59.8 28–30 29.0 42 no no yes ?
crypt. 45 – – 51 30 – – no no yes ?
orest. 47–63 – – 55–63 57.9 32–36 32.8 50 yes no yes orange
austr. s 39–46 – 155 56–62 59.9 28–30 29.5 – >46 yes no yes orange
austr. n 44–57 – ≈150 58–65 61.2 30–32 31.2 – >50 yes yes yes orange
haplo. 42–55 156–174 165 59–67 63.0 28–32 30.0 51–55 52.3 yes yes yes yellow
festi. 59–72 131–160 150 60–66 61.9 32–34 32.9 49–56 52.1 no no yes yellow
atrop. 38–53 142–153 150 51–60 55.9 28–32 29.6 49–51 50 no no no ?yellow

Table 2. Matrix of genetic distances between Caledoniscincus populations. The figures below the diagonal are Nei (1978) unbiased
genetic distances and those above the diagonal are the percentage of fixed differences. Population identifications are the same as for
Table 1. Idhp-1 nulls are not included in fixed difference calculations; austro. = austrocaledonicus.

population: 1 2 3 4 5 6 7 8 9 10 11 12 13

1 C. aquilonius 1 0 0 15 30 20 25 20 40 20 30 20 15
2 C. aquilonius 2 0.007 0 15 30 20 25 20 40 20 30 20 15
3 C. aquilonius 3 0.010 0.035 15 20 15 20 15 35 15 25 20 10
4 C. terma 0.106 0.097 0.128 25 20 25 20 40 20 25 25 15
5 C. auratus 0.529 0.506 0.518 0.400 20 20 20 25 25 40 35 25
6 C. renevieri 1 0.321 0.312 0.342 0.345 0.271 0 0 25 35 30 30 15
7 C. renevieri 2 0.382 0.372 0.406 0.407 0.295 0.010 5 30 35 35 30 15
8 C. renevieri 3 0.346 0.315 0.350 0.361 0.281 0.044 0.092 20 35 30 30 15
9 C. cryptos 0.715 0.695 0.705 0.777 0.345 0.350 0.375 0.329 45 45 50 30
10 C. chazeaui 0.298 0.277 0.322 0.275 0.356 0.376 0.364 0.423 0.719 45 30 20
11 C. orestes 0.370 0.365 0.389 0.375 0.580 0.439 0.486 0.475 0.804 0.784 25 20
12 C. austro. 0.258 0.250 0.300 0.289 0.723 0.539 0.568 0.599 0.961 0.580 0.380 20
13 C. haplorhinus 0.246 0.237 0.281 0.285 0.577 0.488 0.531 0.526 0.997 0.509 0.327 0.305

*

* corrections to Table 3 are printed on this replacement page (15 September 1999).
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Appendix 1

Registration numbers and corresponding tissue numbers (in brackets) for the specimens of Caledoniscincus used in the
electrophoretic study. For each species a generalised place name for each population sampled is given, and listed in a north
to south order.

Caledoniscincus atropunctatus
Col d’Amieu R144282 (2342), R144383 (2303), R144174 (2541), R144175 (2542)
Koumac R144295 (2596)

Caledoniscincus festivus
Mt Koghis R135125 (0176)
Col d’Amieu R144182 (2488)

Caledoniscincus orestes
Mt Panié R144217 (2304), R144221 (2482), R144222 (2483), R144223 (2484), R144224 (2485)

Caledoniscincus austrocaledonicus
Mandjélia R146322 (2830), R146323 (2831), R146324 (2832), R146325 (2833)
Ouaïème R144239 (2293), R144240 (2294), R144243 (2550), R144244 (2551), R144245 (2552), R144246 (2553)
Koulnoué R138326 (0817), R138327 (0818)
Poindimié R144270 (2563), R144271 (2564), R144265 (2588), R144266 (2589), R144267 (2590), R144268 (2591)
Mt Aoupinié R146386 (2887), CAS 198720 (2888), CAS 198725 (2885), CAS 198726 (2886), R146379 (3001), R146380

(3002)
Adio Caves R146503 (3030), R146504 (3031)
Poya CAS 198672 (2820), R146307 (3070), R146308 (3071), R146309 (3072)
Col des Roussettes R146398 (2906), R146432 (2944)
Col d’Amieu R144163 (2308), R144164 (2309), R144165 (2310), R144166 (2543), R144167 (2544), R144168 (2545)
Sarraméa R144112 (2315), R144113 (2316), R144114 (2546), R144115 (2547), R144116 (2548), R144117 (2549)
Plateau de Dogny R144137 (2284), R144138 (2285), R144284 (2489), R144285 (2490), R144286 (2491), R144287 (2492)
Mt Do CAS 198674 (2922)
Tomo R146294 (2810), R146295 (2811), R146296 (2812), R146297 (2813)
Nouméa R135114 (0165), R135115 (0166), R135116 (0167), R135117 (0168), R135118 (0169)
Mt Koghis R135126 (0177), R135127 (0178)
Rivière Bleue R135133 (0182), R135134 (0183), R135135 (0184), R135136 (0185)
Ile des Pins R138559 (0804), R138560 (0805), R138561 (0845), R138646 (0846)

Caledoniscincus haplorhinus
Koumac R144284 (2289), R144285 (2290), R144257 (2538), R144258 (2539), R144288 (2593), R144289 (2594)
Tomo R146301 (2816), R146302 (2817), CAS 198669 (2818), CAS 198670 (2819)
Plage de Pindaï R146461 (2993), R146462 (2994), R146463 (2995), R146464 (2996)
Plage de Ouano R146436 (2946), CAS 198763 (2947), R146437 (2948), CAS 198764 (2594)
Nouméa R135119 (0170), R135120 (0171), R135121 (0172), R135122 (0173), R135123 (0174)

Caledoniscincus aquilonius
Kavaatch R144249 (2555), R144252 (2296), R144250 (2556), R144251 (2557), R144253 (2297), CAS 182062 (0830)
Mt Panié R144199 (2322), 144206 (2529), R144227 (2480), R144200 (2323), R144207 (2530), R144228 (2481)
Koumac R144296 (2298), R144297 (2299), R144259 (2540), R144380 (2597), R146338 (2839), R146339 (2840), R146340

(2841), R146341 (2842)

Caledoniscincus terma
Mt Mandjélia R146316 (2827), CAS 198680 (2828), R146346 (2844), R146344 (3003), R146345 (3004), R146320 (3005),

R146321 (3006)

Caledoniscincus renevieri
Mt Aoupinié R146382 (2932), R146383 (2933), R146384 (2934)
Adio Caves R146499 (3026), R146500 (3027), R146501 (3028), AMB 4466 (3029)
Col des Roussettes R146392 (2895), R146393 (2896), R146394 (2897), R146395 (2898), CAS 198745 (2938), R146423 (3008)

Caledoniscincus chazeaui
Koulnoué CAS 182073 (0819), CAS 182074 (0820), R138515 (0821), R138516 (0822)

Caledoniscincus auratus
Koumac R144298 (2300), R144299 (2301), R144300 (2302), R144301 (2476), R144302 (2477), R144303 (2478), R144304

(2479), R144381 (2598), R144382 (2599)

Caledoniscincus cryptos
Col d’Amieu R135141 (0188)
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The generic name Sigaloseps was originally proposed by
Sadlier (1986) to include the small New Caledonian scincid
lizard Lygosoma deplanchei Bavay (1869). At that time it
was regarded as a monotypic genus and known only from a
few specimens from a few localities in the south of New
Caledonia.

Field research in the intervening decade has greatly
increased both the amount of material available and our
knowledge of the distribution and habits of Sigaloseps
deplanchei. These data indicate that S. deplanchei is
endemic to moist, closed forest in the ultramafic block in

the southern third of the island. It is relatively common in
this habitat type and not considered to be under any
immediate threat. Investigation of high altitude habitats in
1995 resulted in the discovery of a second species of
Sigaloseps in southern New Caledonia. This species is so
far known only from two sites in geographical proximity to
one another, Mt Mou and Mt Ouin. The new Sigaloseps is
one of only two species of skink known to be restricted to
high altitude habitat in southern New Caledonia (the other
being an undescribed species of Marmorosphax) and is
likely to occur only as scattered relictual populations in
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suitably moist habitats around 1,000 m in altitude. Because
of its apparently restricted distribution and habitat
preferences this new species of Sigaloseps is considered
vulnerable.

In this paper we provide an overview of the biology and
morphology of Sigaloseps deplanchei and describe the new
species.

Materials and methods

Acronyms. Specimen abbreviations are prefixed as follows:
Australian Museum (AMS); California Academy of
Sciences (CAS); Museum National d’Histoire Naturelle
Paris (MNHN), Naturhistorisches Museum, Basel (NHMB);
Auckland Museum (AIM).

Measurements. The following measurements were made
for each adult specimen, as determined by reproductive
maturity and/or obvious size classes, where possible: snout
to vent length—measured from tip of snout to caudal edge
of anal scales; axilla to groin distance—measured from
middle of base of forelimb to middle of base of hindlimb;
forelimb to snout length—measured from tip of snout to
middle of base of forelimb; hindlimb length—measured
from middle of base of hindlimb to tip of fourth toe
including nail; tail length—measured from caudal edge of
anal scales to tip of tail, on complete original tails only.
Body measurements are expressed as percentages of snout
to vent length (SVL) in the taxon accounts.

Scalation. Head scalation terminology generally follows
Taylor (1935) as described and figured by Sadlier (1986),
abbreviations in brackets are those used in Table 1; midbody
scale rows (MBR)—number of longitudinal scale rows
around body counted midway between axilla and groin;
paravertebral scales (DSR)—number of scales in a
paravertebral row from first scale posterior to parietal scale
to last scale at level of vent opening; fourth finger (FFS)
and toe (FTS) scales—number of dorsal scales on fourth
digit of hand and foot, distal scale contains claw, basal scale
of fourth finger incorporates basal scale of adjacent third
finger, and basal scale of fourth toe broadly contacts basal
scale of adjacent third toe; fourth finger (FFL) and toe (FTL)
lamellae—number of ventral scales on fourth digit of hand
and foot, distal scale contains claw and basal scale is last
largely undivided scale at, or proximal to, a point level with
intersection of third and fourth digits. Bilateral scalation
characters were scored on both sides and the mean value
used in the species accounts and tables, but are expressed
individually for types as left/right values respectively.
Sexual dimorphism in paravertebral scales (the scalation
character most likely to exhibit this trait) was assessed using
independent two-sample t-test for the largest population.
Variation between populations in scalation was assessed
using independent two-sample t-tests for all scalation
characters. Characters with a P value ≤0.05 are provided,
however only those with a high P value ≤0.001 are
considered likely to reflect unambiguous differences
between populations.

Osteology. Specimens were X-rayed for counting the
number of presacral vertebrae and postsacral vertebrae on
complete original tails only.

Reproduction. The distribution of eggs in gravid females
is expressed as left/right values for the number of eggs in
the left and right oviducts respectively.

Species descriptions

Genus Sigaloseps Sadlier, 1986.

This genus contains two species of small to moderately small
scincid lizard, Sigaloseps deplanchei and Sigaloseps
ruficauda n.sp., both endemic to New Caledonia. Both
species are restricted to the south of the island, S. deplanchei
is moderately widespread in closed forest habitat throughout
its range and S. ruficauda is known only from two high
altitude sites.

Type species. Lygosoma deplanchei Bavay, 1869: 23.

Diagnosis. Sigaloseps is identified as a member of the
Eugongylus group of skinks (Greer, 1979) by possessing
the following combination of synapomorphies: parietal
scales meet behind the interparietal; parietal bordered along
its posterior edge by upper secondary temporal/s and
transversely enlarged nuchal scale; presacral vertebrae >26.

Within the Eugongylus group, Sigaloseps possesses the
following suite of derived character states: (a) supranasals
absent; (b) frontoparietals fused; (c) ear lobules very small;
(d) body scales smooth; (e) basal finger scales of 3rd and
4th fingers generally fused to form a single broad scale. It
also has the atlantal arches fused to the intercentrum and is
therefore included in the monophyletic Pseudemoia
subgroup (Greer, 1989).

Sigaloseps ruficauda n.sp.

Figs. 1–6

Type material. HOLOTYPE: AMS R146482 Mt Mou, New
Caledonia 22°03'45"S 166°20'39"E (R. Sadlier and P.
Rowland, 16.i.95). PARATYPES: MNHN 1997.3325
(formerly AMS R146481) Mt Mou, New Caledonia
22°04'01"S 166°20'34"E; AMS R146483, R146196–97,
MNHN 1997.3326 (formerly AMS R146198) same data as
holotype; AMS R148004 Mt Mou, New Caledonia
22°03'42"S 166°20'41"E; AMS R148024 Mt Ouin
22°00'34"S 166°27'26"E.

Etymology. The species epithet is from the Latin rufus, for
red, and cauda, for tail. The name alludes to the bright
reddish colour of the tail in both sexes of this species.

Diagnosis. Sigaloseps ruficauda is distinguished from
Sigaloseps deplanchei by the following combination of
characters: (a) larger adult size (maximum SVL 60 vs 46
mm); (b) more numerous paravertebral scales (53–60 vs
46–56); (c) longer tail (tail length 150 vs 100% SVL); (d)
more postsacral vertebrae 47–49 vs 35–39; (e) a uniform
bright orange to reddish tail colour overall in both sexes
(vs dull orange markings); (f) and well defined and
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Figure 1. Paratype of Sigaloseps ruficauda n.sp. (AMS R146483), an adult female.

continuous dorsolateral markings between eye and forelimb
(vs a series of broken markings in this region).

Description. The species is known from five adults 38–60
mm SVL, and three juveniles 25–27 mm SVL. Measure-
ments are for adults only.

Measurements. Distance from axilla to groin 54.7–58.3%
SVL (x̄  = 55.7, n = 5); distance from forelimb to snout 35.7–
39.6% SVL (x̄ = 37.8, n = 5); hindlimb length 30.0–36.8%
SVL (x̄  = 32.9, n = 5); tail length 152.6% SVL (n = 1).

Scalation. Frontonasal broader than long; prefrontals
narrowly-moderately separated; frontal longer than wide;
frontoparietals fused; interparietal distinct; parietal
bordered by a nuchal and upper secondary temporal
scale; primary temporal single; upper secondary temporal
single and overlapping lower; lower secondary temporal
single; tertiary temporals two; postlabials two; nasals
moderately large, moderately to widely separated;
supraciliaries usually seven (83.3%), rarely six or eight;
upper labials seven, fifth subocular and contacting lower
eyelid; lower labials six, first two contacting postmental;
large chinshields three, members of first pair in broad
contact, members of second pair separated by one scale,
members of third pair separated by three scales, all chin
scales flush with lower labials.

Lower eyelid with a centrally located semi-transparent
disc, length approximately 30% of total eye length.

Ear opening moderately large, with small acute lobules
anteriorly and a number of small rounded lobules on
posterior and lower edges.

Body scales smooth, midbody scale rows 26–28 (x¯ = 26,
SD = 0.93, n = 8); paravertebral scales 53–60 (x¯ = 56.1, SD
= 2.47, n = 8).

Basal scales of third and fourth fingers usually fused to
form a single broad scale (69%), occasionally separate;
scales on top of fourth finger 7–9 (x¯ = 8.1, SD = 0.69, n =
8); lamellae beneath fourth finger 9–13 (x¯ = 11.8, SD = 1.67,
n = 8); scales on top of fourth toe 11–13 (x¯ = 11.0, SD =
1.03, n = 8); lamellae beneath fourth toe 21–28 (x¯ = 25.0,
SD = 1.98, n = 5), smooth and broad.

Osteology. Premaxillary teeth 11 (n = 2); presacral
vertebrae 29; postsacral vertebrae 47–49 (x¯ = 47.5, SD =
0.93, n = 4); phalangeal formula for manus and pes 2.3.4.5.3
and 2.3.4.5.4 respectively; 2 pairs of ribs contacting
mesosternum.

Coloration. Mid to dark brown dorsally and laterally;
both dorsal and upper lateral surfaces (including head) with
dark markings aligned longitudinally giving the appearance
of a series of broken lines the intensity of which varies
between individuals but is at least obvious anteriorly;
dorsolateral edge with a dark bar between eye and naris,
and a lighter dark edged russet stripe (approximately one
scale width) between eye and forelimbs, merging with the
general body colour posterior of forelimbs; tail unmarked
above and with scattered dark markings below, bright
orange-reddish in life; ventral surface usually without dark
markings, in life with a yellow flush to the chest and
abdomen and pink flush to the throat. The holotype has
obvious black markings on the throat which are absent from
other adult females in the type series.

Figure 2. Paratype of Sigaloseps ruficauda n.sp. (AMS R148004), an adult male.
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Figure 3. Lateral and dorsal views of the head of holotype of
Sigaloseps ruficauda n.sp. (AMS R146482).

Figure 4. Dorsal view of the hand of Sigaloseps ruficauda n.sp.
(AMS R146482) showing fusion of basal scales of the third and
fourth digits (typical also of Sigaloseps deplanchei).

Dorsal surface of the single adult male lighter anteriorly
with a dull russet suffusion (including pale dorsolateral edge
between the eye and forelimbs), whereas this region tended
to be nearly uniform in colour in adult females.

Details of holotype. Adult female; size 56 mm SVL;
distance from axilla to groin 31 mm; distance from forelimb
to snout 20 mm; hindlimb length 17 mm; tail length 64
mm, reproduced.

Midbody scale rows 26; paravertebral scale rows 58;
dorsal scales of fourth finger 9/9; lamellae of fourth finger
13/12; dorsal scales of fourth toe 12/12; lamellae of fourth
toe 25/25.

Gravid with 3 (1/2) shelled oviductal eggs.

Distribution . Summits of Mt Ouin (1,100 m asl) and Mt
Mou (1,120–1,150 m asl) in southern New Caledonia.

Biology. Sigaloseps ruficauda is known only from low closed
forest near the summit of Mt Ouin and maquis shrubland
adjacent to low closed forest near the summit of Mt Mou.

Maquis is a heathy formation on ultrabasic rocks, it
includes 30% of the native species, 36% of the genera, and
47% of the families, 93% of the species are endemic to
New Caledonia (Morat et al., 1986). On Mt Mou the high
altitude maquis has a dense understorey of ferns. Sigaloseps
ruficauda was collected among the jumbled rocks covered
by the understorey. The environment beneath the rocks was
cool and moist. Specimens were also collected from beneath

rocks at the interface of the maquis and adjacent closed
forest habitat at approximately 1,100 m, here the
environment beneath the rocks was also cool and moist.
Sigaloseps ruficauda was not recorded from the interior of
high altitude closed forest on Mt Mou, although this may
be due to the limited number of sheltering sites to search.
The single Mt Ouin specimen was found under a pile of
rocks and wet earth in a track cutting through closed forest.

Two adult females collected on Mt Mou in 16 January
were gravid (SVL 48 and 56 mm) and contained 3 shelled
oviducal eggs. A clutch of several eggs was found at Mt
Mou on 16 January under a small stone beside the track,
the young at hatching measured approximately 25–27
mm snout-vent length.

Conservation status. The limited data available indicates
Sigaloseps ruficauda is restricted to the tops of ranges in
the south of the island. Its broader distribution is likely to
be as a number of scattered relictual populations between
900–1,200 m altitude. The occurrence of Sigaloseps
ruficauda at the two known sites appears to be based less
on vegetation type than on other variables, such as habitat
structure (presence of sheltering sites) and possibly
moisture. It is therefore difficult to predict its distribution
throughout the region.

Mining activity on the mid to upper slopes of the New
Caledonian ranges is most prevalent in the central ranges
of the island and on isolated peaks on the west coast. Mining
at high altitude in the southern New Caledonia is at present
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limited. However, should it be extended to areas where
Sigaloseps ruficauda is likely to occur, it could have a
marked negative impact upon on this and other reptile
species restricted to high altitude habitat in the region.

Neither of the known populations of Sigaloseps
ruficauda are currently protected within a fauna reserve,
although the population on Mt Mou is within the Mont Mou
Réserve Spéciale Minières et Botanique. Collection and
disturbance of minerals and vegetation in this reserve is
prohibited, and therefore there is some protection to habitat
within the reserve.

Because of the restricted nature of its distribution and
apparently restricted habitat preferences Sigaloseps ruficauda
could conservatively be regarded as Vulnerable:D2 under
the current IUCN (1996) classification system (very small
population or very restricted distribution; population is
susceptible; area of occupancy <100 km2 or number of
locations < 5). When the fragmented nature of its distribution
is also taken into account, any human activity in the region
which could threaten its preferred habitat would place this
species in a higher category of risk. A further consideration
is its known occurrence lies outside of designated fauna
reserves.

Field research to further determine the species
distribution and habitat preferences (particularly the extent
of its reliance upon high altitude maquis habitat) are required
before its conservation status and the potential impact of
development on the species can be determined with
certainty.

Figure 5. Habitat at the type locality for Sigaloseps ruficauda
n.sp., at approximately 1,100 m asl on Mt Mou, New Caledonia.

Sigaloseps deplanchei (Bavay)

Figs. 4, 6, 7

The description of Lygosoma deplanchei by Bavay (1869)
lists only a single set of measurements but refers to the
species as having been encountered more than once. It was
one of eight new scincid lizards described by him from New
Caledonia for which no types were designated at the time
of description, nor any indication as to where the specimens
on which the descriptions were based were lodged.

Boulenger’s (1887) account of Lygosoma deplanchii
listed as material in The Natural History Museum, London
(BMNH) two types from New Caledonia presented by
Bavay (now registered as BMNH 86.9.16.1-2), and the
single type of Hinulia tetragonurus Günther. Günther’s
(1872) description of Hinulia tetragonurus is one of four
new scincid lizards purportedly obtained from the “Feejee
Islands”—all of which are synonymous with New
Caledonian species already described by Bavay (see Sadlier
1986: 4, for more detail).

Roux (1913) provided the first comprehensive
description of the species based on specimens collected by
Roux and Sarasin in 1911–12. This collection (12 specimens
are registered in the NHMB) came from two localities on
the east coast, Yaté and Ngoi.

Some of Bavay’s specimens were recently discovered in
the Museum National d’Histoire Naturelle Paris, among
them, three syntypes of Lygosoma deplanchei Bavay
(Brygoo, 1985).

Sadlier (1986) reviewed the species and erected the
monotypic genus Sigaloseps to accommodate Lygosoma
deplanchei Bavay. This review was based largely on the
specimens collected by Roux and Sarasin, together with
the BMNH syntypes of Lygosoma deplanchei and Hinulia
tetragonurus, and five specimens from other sources.
Unaware of the recent discovery of several syntypes in the
MNHN, Sadlier designated a lectotype for Lygosoma
deplanchei from one (BMNH 86.9.16.1) of the two BMNH
syntypes.

In the past 13 years (1986–1998) more intensive field
research has resulted in the acquisition of additional
specimens from a broad range of localities. This additional
material is the basis for the more detailed description of
Sigaloseps deplanchei that follows.

Material examined. The redescription of Sigaloseps
deplanchei (below) is based on the following series of
specimens:

West coast and ranges: AMS R144348–49, R144352,
R146546–60, 146576–84, R146587 Mt Koghis (500 m)
22°10'S 166°30'E; R135167–69 Yahoué Valley, Nouméa
22°13'S 166°30'E; R147849 Fôret Thy 22°11'S 166°37'E;
R78246–47 Mt Dore (eastern base), 2 km W Plum turnoff
on Mt Dore road 22°17'S 166°37'E.

Plaine des Lacs region: AMS R125824, R125899,
R135609–11 Rivière Bleue, Kaori Géant 22°06'S 166°39'E;
R125895 Rivière Bleue, 1 km E Kaori Géant 22°06'S
166°39'E; R147916 Rivière Bleue, Haute Rivière Bleue
Walk 22°05'S 166°37'E, R147952–53 Rivière Bleue, 4.7
km E Pont Germain 22°06'S 166°41'E; R147954 Rivière
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Bleue, Hoop Géant 22°09'S 166°41'E; R148063–67 Fôret
Nord on SW base of Kwa Néie 22°19'S 166°54'E; CAS
158391–92 Mt Aiguillon ( = Kwa Néie 22°19'S 166°54'E).

East coast: CAS 157690–91, 158336–42, 162352–53
Goro 22°17'S 167°01'E; NHMB 7198–201, 7205 Yaté
22°09'S 166°55'E.

The following specimens were also examined and are
used in compiling the general distribution of Sigaloseps
deplanchei, but were not used in the redescription (below):
AMS R150066 headwaters of Ni River, east of Mt Ouin
(745 m) 21°59'S 166°30'E; AIM 1716, 1718, 1730, 1748–
49, 1751–52, 1774 Pic Ningua 21°45'S 166°08'E.

Diagnosis. See account for Sigaloseps ruficauda.

Description. Measurements (adults only): maximum SVL
46 mm; distance from axilla to groin 50–61.1% SVL (x¯ =
55.5, n = 57); distance from forelimb to snout 36.8–43.6%
SVL (x̄  = 39.5, n = 57); hindlimb length 28.6–34.4% SVL

(x̄  = 31.6, n = 55); tail as long, or slightly shorter or longer
than body 87.5–110.8% SVL (x¯ = 100.4, n = 21).

Scalation. Frontonasal broader than long; prefrontals
narrowly to moderately separated, rarely widely separated;
frontal longer than wide; frontoparietals fused; interparietal
distinct; parietals each bordered by a nuchal and upper
secondary temporal; nuchals occasionally divided to form
two smaller equal size scales, and occasionally separated
and not contacting medially along the vertebral axis; primary
temporal single (93%, n = 64), rarely divided obliquely to
form two similar sized scales; upper secondary temporal
single and overlapping lower; lower secondary temporal
single (98.4%, n = 64), very rarely divided obliquely to
form two near similar sized scales; tertiary temporals two;
postlabials two; nasals moderately large, usually widely
separated; supraciliaries usually seven (87.3%, n = 63),
occasionally six; upper labials seven, last very rarely divided
by an oblique suture; lower labials six; postmental
contacting second lower labial; large chinshields three,

Figure 6. Records of Sigaloseps ruficauda n.sp. (■) and Sigaloseps deplanchei (●) in southern New Caledonia.
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members of first pair in broad contact, members of second
pair separated by one scale, members of third pair separated
by three scales, all large chin scales flush with lower labials.

Lower eyelid with a large opaque disc centrally
(approximately 30% of eye length), which in some
individuals is variably divided by one or more transverse
sutures to give the appearance of a scaled lower eyelid.

Ear opening moderately large and with 2–4 small acute
lobules anteriorly, and a number of small rounded lobules
on posterior and lower edges.

Body scales smooth, midbody scale rows 24–28 (x¯ = 27.1,
SD = 1.43, n = 62); paravertebral scales 46–56 (x¯ = 50.6, SD
= 2.35, n = 62).

Basal scales of third and fourth fingers usually fused to
form a single broad scale (94%), occasionally separate;
scales on top of fourth finger (including basal scale) 7–9 (x¯
= 7.9, SD = 0.47, n = 58); lamellae beneath fourth finger
10–15 (x̄ = 11.9, SD = 0.87, n = 54); scales on top of fourth
toe 10–12 (x̄ = 11.1, SD = 0.37, n = 59); lamellae beneath
fourth toe 24–29 (x¯ = 25.9, SD = 1.44, n = 54), broad.

There was no significant difference between the sexes
of the largest sample from mid altitude on Mt Koghis (13
males and 12 females respectively) for midbody scale rows
(x̄  = 27.9 vs 28.1, t23 = -0.612, P = 0.547), paravertebral
scales (x̄ = 52.1 vs 52.8, t23 = -0.906, P = 0.347), scales on
top of fourth finger (including basal scale) (x¯ = 8.1 vs 8.2,
t23 = -0.853, P = 0.403), lamellae beneath fourth finger(x¯ =
12.0 vs 12.1, t22 = -0.230, P = 0.821), scales on top of fourth
toe (x̄ = 11.3 vs 11.0, t23 = 1.357, P = 0.188), lamellae beneath
fourth toe (x̄ = 26.1 vs 25.9, t23 = 0.386, P = 0.703)

Osteology. Premaxillary teeth 10–11 (n = 2); presacral
vertebrae usually 29 (n = 60), occasionally 28 (n = 2) or 30
(n = 3); postsacral vertebrae 35–39 (n = 4); phalangeal
formula for manus and pes 2.3.4.5.3 and 2.3.4.5.4
respectively (n = 54); 2 pairs of mesosternal ribs contacting
mesosternum; atlantal arches fused to the intercentrum.

Coloration. Dorsal surface light to mid-brown,
occasionally darker, uniform or variably marked with darker
streaks aligned longitudinally to give the appearance of a
series of broken lines; lateral surface paler than dorsal, most
individuals with a concentration of dark flecks uppermost,
tending to be most prominent at the dorsolateral edge of
the body; side of head with dark markings, particularly on
labial scales and along dorsolateral margin where a dark
streak runs from the naris through to near the level of the
ear opening; ventral surface yellow posterior to the level of

the forelimb and with an orange to pinkish flush to the throat.
There is obvious sexual dimorphism in ventral coloration

between adult males and females. Ventral surface of adult
males bold yellow posterior to the level of the forelimb,
and with a bright orange throat; adult females not so brightly
marked, moderate yellow on the abdomen and with a dull
pinkish flush to the throat; subadults with no obvious colour
to the abdomen and a dull pinkish flush to the throat.

Geographic variation. Across the range of samples
geographic variation was observed in seven scalation
characters.

There was a trend for samples from the southeast coast
at Ngoi (100%, n = 2) and Yaté (83%, n = 6) and from the
southeast ranges at Rivière Bleue (78%, n = 9) to have a
complete subocular row of scales, whereas those from the
Plaine des Lacs region at Kwa Néie (n = 5) and from the
west side of the island at or near the Koghis Range (Mt
Koghis n = 28, Yahoué Valley, Mt Dore and Fôret Thy
collectively n = 8) all had the subocular upper labial
contacting the lower eyelid. Samples from Goro (n = 12)
on the east coast (only 20 km south of Yaté) are more similar
to the adjacent sample at Kwa Néie (10 km east) on the
Plaine des Lacs in having the subocular upper labial
contacting the lower eyelid.

The same samples were assessed for interpopulation
variation in the following six variable scalation characters
(see Table 1): midbody scale rows (MBR), paravertebral
scales (DSR), fourth finger (FFS) and toe (FTS) scales, and
fourth finger (FFL) and toe (FTL) lamellae. There was
significant variation in several characters between
populations from the southeast coast (Yaté and Goro), the
southeast ranges (Rivière Bleue), Plaine des Lacs region
(Kwa Néie), or low altitude populations at or near the base
of the Koghis range (Yahoué Valley, Mt Dore and Fôret
Thy). The sample from Goro had fewer paravertebral scales
than the Rivière Bleue (t18 = -2.385, P = 0.028) sample; the
Yaté sample fewer fourth toe scales than the Rivière Bleue
(t12 = -2.518, P = 0.027) sample; and the Goro sample more
fourth toe scales than the Yaté (t13 = 2.404, P = 0.032)
sample. There were significant differences between these
populations and the mid-altitude population from the Koghis
range in midbody scale rows, paravertebral scales, fourth
finger scales and lamellae, and fourth toe scales. The Koghis
range mid altitude sample had significantly: more midbody
scale rows than the Yaté (t30 = 4.954, P<0.001), Goro (t36 =

Figure 7. Sigaloseps deplanchei from Mt Koghis in southern New Caledonia.
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7.907, P<0.001), Rivière Bleue (t34 = 7.315, P<0.001), or
Koghis low altitude (t32 = 4.806, P<0.001) samples; more
paravertebral scales than the Yaté (t30 = 4.247, P<0.001),
Goro (t36 = 6.114, P<0.001), Kwa Néie (t29 = 3.848,
P<0.001), Rivière Bleue (t34 = 3.377, P<0.002), or Koghis
low altitude (t32 = 3.787, P<0.001) samples; more fourth
finger scales than Goro (t34 = 2.163, P = 0.038), Yaté (t30 =
4.431, P<0.001), Kwa Néie (t29 = 3.529, P<0.001), or
Rivière Bleue (t34 = 3.535, P<0.001) samples; more fourth
toe scales than the Yaté (t30 = 2.729, P = 0.011) sample; and
more fourth finger lamellae than the Yaté (t28 = 2.155, P =
0.040) sample.

The differences in scalation between the low altitude
populations at the base of the Koghis range and the
regionally sympatric populations on the Koghis range at
mid altitude could be viewed in two ways. Firstly as an
indication of genetic differentiation between populations
at low and high altitude, or as variation in scalation over an
altitudinal gradient within a single species i.e., an increase
in number of scales with altitude. To further test the first of
these possibilities additional high altitude samples from
different locations are required. Unfortunately the specimens
from high altitude (900–1,000 m asl) at Pic Ningua are from
formalin-based pit-fall trap samples and their state of
preservation is such that the characters cannot be assessed
accurately. To test the second possibility would require
samples from the Koghis range at intermediate altitudes
between 300 m and 700 m asl.

Distribution . Southern third of New Caledonia to as far
north as Pic Ningua (21°45'S 166°08'E), approximately 16
km northeast of the town of Bouloupari. The single
specimen of Sigaloseps deplanchei collected from the
headwaters of Ni River, east of Mt Ouin at mid to high
altitude (745 m) is the geographically closest site to the Mt
Ouin location for S. ruficauda.

Biology. Sigaloseps deplanchei occurs in lowland and mid
(500 m) to high altitude (1,000+ m) closed forest habitat
where it can be relatively abundant. It is a secretive species
usually found sheltering beneath rocks, logs, and debris on
the forest floor but is occasionally observed active in leaf
litter. When active it moves constantly amongst the litter
and was not observed to actively bask in sunlit patches.

Gravid females have been collected during the summer
(wet season) month of December. Modal clutch size is two,

with three eggs recorded occasionally. A sample of six adult
females collected on Mt Koghis (500 m asl) in December
1986 had two (n = 5) to three (n = 1) oviductal eggs, whereas
a sample of 10 adult females from the same location
collected in January 1995 had flaccid oviducts (n = 9)
indicating egg laying had occurred, or yolked ovarian
follicles (n = 1).

Conservation status. Sigaloseps deplanchei is known from
over ten sites scattered over much of the ultramafic area in
southern New Caledonia. It was previously assessed as
moderately widespread and common by Bauer & Sadlier
(1993) based on the number of museum specimen records
available at that time. It has since been recorded from several
additional localities, most notably Pic Ningua which
represents a significant range extension to the north,
indicating the species is likely to be more widespread in
the southern ultramafic region of the island than previous
records indicated.

At Mt Koghis, which has been visited repeatedly,
Sigaloseps deplanchei is common in mid-altitude (500 m
asl) closed forest habitat; it has also been collected on
successive occasions at several other sites (Goro, Kwa Néie,
Rivière Bleue). Because of its moderately widespread
distribution Sigaloseps deplanchei is considered secure at
the island level, and would be regarded as Lower Risk:lc
under the current IUCN classification system (1986).
However, because it is restricted to closed forest habitat,
populations of S. deplanchei in the more highly developed
west coast lowlands are likely to be threatened at a local
level by human activities in these areas.
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Table 1. Variation in scalation characteristics for Sigaloseps deplanchei from six locations throughout the species
range.

MBR DSR FFS FFL FTS FTL

Yaté range 26–28 47–51 7–8 10–12 10–11 23–26
x̄ 26.4 48.8 7.4 11.2 10.6 24.9

SD 0.89 1.89 0.55 0.76 0.42 1.89
n 5 5 5 5 5 4

Goro range 24–28 46–51 7–8 10–12 10–12 22–28
x̄ 26.0 48.4 7.9 11.8 11.0 25.8

SD 0.89 2.01 0.33 0.76 0.24 1.85
n 11 11 9 7 10 8

Kwa Néie range 26 47–51 7–8 11–13 11–12 25–27
x̄ 26.0 49.8 7.5 12.0 11.1 25.9

SD 0.0 1.71 0.58 0.71 0.25 0.75
n 4 4 4 4 4 4

Rivière Bleue range 26–28 48–52 6–8 11–14 11–12 25–28
x̄ 26.2 50.2 7.6 11.9 11.1 26.4

SD 0.67 1.30 0.6 0.81 0.33 1.28
n 9 9 9 9 9 7

Mt Koghis Range range 26–30 49–55 8–9 11–15 10–12 23–29
(mid altitude) x̄ 28.0 52.4 8.2 12.2 11.2 26.1

SD 0.62 1.78 0.30 0.93 0.41 1.48
n 27 27 27 25 27 26

Mt Koghis Range range 26–28 48–51 7–8 10–13 10–11 25–27
(low altitude) x̄ 27.6 49.7 7.9 11.2 10.9 25.4

SD 0.98 1.11 0.38 0.76 0.38 0.65
n 7 7 7 7 7 5
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ABSTRACT. Lioscincus tillieri was originally described in 1991 from a single juvenile specimen. Field
observations on the species at several localities and the acquisition of a further fifteen specimens collected
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notably L. tillieri  is now known to have a live-bearing mode of reproduction, only the second occurrence
of viviparity in the endemic New Caledonian skink fauna.
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The New Caledonian scincid lizard Leiolopisma tillieri was
described by Ineich & Sadlier (1991) from a single specimen
collected by entomologists in a malais trap set in Parc
Rivière Bleue in the Plaine des Lacs region in the south of
the island. The specimen was small (snout to vent length
29.5 mm) and presumed to be a juvenile.

At the time of description it was not possible to
unambiguously assign the species to any existing
monophyletic genus in the Eugongylus group of skinks
(Greer, 1979). For this reason it was placed in “Leiolopisma”
which comprised an essentially primitive assemblage of
species from Australia, New Zealand, New Caledonia, and
Mauritius (where the type species Leiolopisma telfairi

occurs on Round Island). In the past 10 years there has been
a progressive dismantling of the polyphyletic genus
Leiolopisma (see Hutchinson et al., 1990). The New
Caledonian species placed in Leiolopisma by Sadlier (1986)
have subsequently been reallocated to Lioscincus (Bauer
& Sadlier, 1993), the next available generic name to
accommodate these taxa. As it currently stands Lioscincus
includes: L. greeri, L. maruia, L. nigrofasciolatum, L.
novaecaledoniae, L. steindachneri (type species), and L.
tillieri , but still remains an assemblage of generally primitive
Eugongylus group species.

In overall morphology L. tillieri  is most similar to the
recently described New Caledonian species Lioscincus
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maruia Sadlier et al. (1998) and the species of Tropidoscincus
(also from New Caledonia), most significantly in also having
an extremely long tail with 60 or more postsacral vertebrae.
However both L. tillieri  and L. maruia lack the unusual
skeletal character in the region of the mesosternum that
characterises Tropidoscincus (as defined by Sadlier, 1986),
i.e. the species of Tropidoscincus have three mesosternal
ribs whereas L. tillieri  has two, the latter being the primitive
character state for the Eugongylus group.

Known only from the single juvenile specimen collected
in 1991, Lioscincus tillieri was listed as rare by Bauer &
Sadlier (1993) in an assessment of the distribution and status
of the endemic lizards of New Caledonia. The species was
not collected again until 1995 when it was located in maquis
shrubland on Mt Mou and Mt Vulcain during the course of
two periods of field research that traversed that habitat type.
Since then it has been located at a further three locations in
the south of the island, always in maquis shrubland. The
information presented here is a compilation of both
opportunistic, and more recently, targeted field research
carried out over a number of years. The acquisition of
additional specimens has provided data on variation in
scalation and osteology, colour pattern in adults, and
reproductive mode, all previously unreported.

Materials and methods

Specimen abbreviations are prefixed as follows: Australian
Museum (AMS); California Academy of Sciences (CAS);
Museum National d’Histoire Naturelle Paris (MNHN).

Measurements. The following characters were scored for
each specimen where possible: snout to vent length (SVL)—
measured from tip of snout to caudal edge of anal scales;
axilla to groin distance—measured from middle of base of
the forelimb to middle of base of hindlimb; forelimb to snout
length—measured from tip of snout to middle of base of
forelimb; hindlimb length—measured from middle of base
of hindlimb to tip of fourth toe including nail; tail length—
measured from caudal edge of anal scales to tip of tail, on
complete original tails only. Body measurements are for
adults only, as determined by reproductive maturity
(presence of enlarged, yolked ovarian follicles or embryos
in females and enlarged testes in males) and/or obvious size
classes, and are expressed as percentages of snout to vent
length in the taxon accounts.

Scalation. Head scalation generally follows Taylor (1935)
as described and figured by Sadlier (1986); midbody scale
rows—number of longitudinal scale rows around body
counted midway between fore and hindlimb; paravertebral
scales—number of scales in a paravertebral row from first
scale posterior to parietal scale to last scale at level of vent
opening; fourth finger and toe scales—number of dorsal
scales on fourth digit of hand and foot, distal scale contains
claw and basal scale broadly contacts adjacent basal scale
of third finger or toe; fourth finger and toe lamellae—
number of ventral scales on fourth digit of hand and foot,
distal scale contains claw and basal scale is last largely
undivided scale to a point level with intersection of third
and fourth digits. Bilateral characters were scored on both
sides and the mean value used.

Osteology. Specimens were X-rayed to assess phalangeal
formula, and the number of presacral and postsacral
vertebrae.

Species account

Lioscincus tillieri (Ineich & Sadlier)

Figs. 1–4

Leiolopisma tillieri Ineich & Sadlier, 1991: 343.

Material examined. AMS R148032–33 Mt Vulcain, Mine Galliéni
21°54'S 166°20'E (500 m); AMS R148035–38 Mt Vulcain, vicinity
Refuge du Vulcain 21°54'S 166°23'E (970 m); AMS R146479 Mt
Mou, 22°04'01"S 166°20'34"E (1,000–1,050 m); AMS R146486
Mt Mou 22°03'53"S 166°20'36"E (1,095 m); MNHN 1989.26
(holotype Leiolopisma tillieri), Rivière Bleue, 22°06'05"S
166°40'06"E (310 m); AMS R147909, R152616, R152628, CAS
205462 Rivière Bleue, 22°05'47"S 166°40'13"E; AMS R151335
Yaté (vicinity), 22°10'02"S 166°53'50"E (330 m).

Diagnosis. Lioscincus tillieri is distinguished from other
species of Lioscincus by the following combination of
characters: (a) scales of dorsal surface of body and tail with
two strong keels; (b) midbody scale rows 34–38; (c)
paravertebral scales 65–71; (d) lamellae under the fourth
finger 18–23; (e) lamellae under the fourth toe 27–33; (f)
parietals each bordered by a nuchal scale and 2 upper
secondary temporal scales; (g) dorsal surface of head with
a relatively unmarked uniform brown colour pattern.

Description. The description is based on 16 specimens
comprising nine adults (three males and six females) 52–
64 mm SVL, two subadults 41–45 mm SVL, and five juveniles
29.5–38 mm SVL (including the holotype). Measurements
are for adults only (n = 9 unless otherwise stated); scalation
was assessed on all specimens unless otherwise stated.

Measurements. Distance from axilla to groin 55.9–60.0%
SVL;(x̄  = 57.6); distance from forelimb to snout 36.1–40.0%
SVL (x̄ = 38.0); hindlimb length 43.8–50.9% SVL (x¯ = 47.4);
tail 279.2–296.4% SVL (x¯ = 288.6, n = 3).

Scalation. Frontonasal broader than long (W/L = 120–
140%, x̄ = 128.3, n = 6); prefrontals moderately large,
narrowly separated (56.25%), in point to narrow contact
(25.0%), rarely more widely separated (12.5%) or
contacting (6.25%); frontal longer than wide (W/L = 70.5–
86.6%, x̄ = 78.5, n = 6), the holotype has the frontal fused
to the frontoparietals; frontoparietals fused; interparietal
distinct; parietals each bordered by a nuchal scale and two,
rarely one, (6.2%) upper secondary temporal scales; primary
temporal single; lower secondary temporal single; tertiary
temporals usually two, occasionally three (9.4%);
postlabials two; nasals moderately to widely separated;
supraciliaries 4–7, usually 5 (34.4%) or 6 (56.2%), rarely 4
or 7, third usually elongate and bordering posterior half of
first supraocular and nearly all of second supraocular; upper
labials 7, rarely 6 (4.1%); lower labials 6, rarely 5 (4.1%);
postmental contacting first and second lower labial;
chinshields three, first pair in broad medial contact.
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Figure 1. Male (upper) and female (lower) of Lioscincus tillieri.

Lower eyelid with an obvious semi-transparent disc,
length approximately 33–38.5% (x¯ = 36.4, n = 6) of total
eye length.

Ear opening moderately large and with enlarged
lobules anteriorly.

Scales of body and tail with two strong keels; midbody
scale rows 34–38 (x¯ = 35.1, SD = 1.23, n = 16); paravertebral
scales 65–71 (x¯ = 68.3, SD = 1.85, n = 16); scales on top of
fourth finger 15–18 (x¯ = 17.1, SD = 0.51, n = 16); lamellae
beneath fourth finger 18–23 (x¯ = 20.3, SD = 1.00, n = 16);
scales on top of fourth toe 21–25 (x¯ = 22.6, SD = 1.07, n =
16); lamellae beneath fourth toe 27–33 (x¯ = 30.5, SD = 1.76,
n = 16), smooth.

Osteology. Premaxillary teeth (adults only) 9 (n = 4),
or 11 (n = 1); presacral vertebrae 28–29 (x¯ = 28.9, SD =
0.34, n = 16); postsacral vertebrae 58–73 (x¯ = 64.9, SD =
5.52, n = 7); phalangeal formula for manus and pes

2.3.4.5.3 and 2.3.4.5.4 respectively; two pairs of ribs
contacting mesosternum.

Coloration. There is sexual dimorphism in colour and
pattern between the three adult males and six adult females.
Adult females are more obviously two-toned having
contrasting light dorsal and dark lateral coloration, and have
a pale hip-stripe along the dorsolateral margin which is
absent in males.

Adult males (Fig. 1, upper): dorsal surface brown with
scattered light and dark markings, lighter in colour overall
than females and with the differences in tone between the
dorsal and lateral colours not as pronounced as in females.
Dorsal markings aligned as in females to resemble obscure
dark-edged ocelli. No pale hip stripe along posterior
dorsolateral edge. Head a uniform brown above and at the
sides. Lateral surface distinct from dorsal surface, two-toned
between fore and hindlimbs being black uppermost and
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Figure 2. Distribution of Lioscincus tillieri in New Caledonia, specimen records (●) and observation records (O).

midbrown below with variable pale spotting overall, pale
midlateral stripe obscure, most obvious just behind forelimb.
Ventral surface in life, bold lemon yellow.

Adult females (Fig. 1, lower): dorsal surface brown (some
individuals darker or lighter in tone) and either relatively
uniform (smaller adult females) or with variable light and
dark markings in which the dark flecks are aligned along
the anterior and posterior edge of the pale spots to give the
overall appearance of obscure, pale, dark-edged ocelli in
the most boldly marked of the females. Posterior
dorsolateral edge in region of hindlimbs with a narrow (1
scale width) pale hip stripe, covering the basal portion of
the tail and area in front of hindlimbs, poorly expressed in
two smaller adult females. Lateral surface dark brown-black,
distinct from dorsal, with variable pale spotting uppermost
and prominent pale midlateral strip (1 scale width). Ventral
surface in life, bold lemon yellow.

Distribution . Lioscincus tillieri appears to be endemic to
maquis habitat in the ultramafic block that covers much of
the southern third of the island. Maquis is a heathy formation
on ultrabasic rocks, it includes 30% of the native species,
36% of the genera, and 47% of the families occurring in
New Caledonia. Ninety-three percent of the species are
endemic to New Caledonia (Morat et al., 1986). Within this
region (Fig. 2) L. tillieri  has been recorded from Mt Vulcain

in the north to Kwa Néie in the south. Specimen based
records are from Mt Vulcain, Mt Mou, Rivière Bleue, and
Yaté, and observations from Montagne des Sources and Kwa
Néie. It occurs over a broad altitudinal range from low (200
m asl) to high (1,000 m asl) elevation.

Biology. During the course of several visits to New
Caledonia observations were made on Lioscincus tillieri at
Mt Mou (January and September 1995), Mt Vulcain
(September 1995), and the type locality of Parc Rivière
Bleue (September 1995 and May 1998). The habitat at all
three locations is maquis heathland, with notable differences
between each site. High elevation maquis at Mt Mou is low
and dense with an impenetrable understorey of ferns (Fig.
3). By contrast, the mid to high altitude maquis at Mt Vulcain
(700–900 m asl) is low and open (Fig. 4). Low altitude
maquis (250 m asl) at Rivière Bleue is well developed and
lies adjacent to a forest of Casuarina with a dense and tall
(1 m) grassy understorey—several Lioscincus tillieri were
observed at the ecotone between the two habitats.

Both adults and juvenile Lioscincus tillieri were observed
on the ground amongst shrubs and grasses, and occasionally
perched on the groundcover. Clearly arboreal habits were
observed on several occasions: an adult male was seen on
the trunk of a sapling oriented head down and clearly trying
to keep itself pressed flat against the trunk (AMB); one
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Figure 3. Maquis habitat at Mt Mou (800+ m asl).

individual was sighted in a low bush and dropped to the
ground when disturbed; and two others not initially seen
perching dropped to the ground from a low bush when
disturbed. On all occasions L. tillieri  was wary and difficult
to approach. In particular juveniles and subadults observed
in elevated positions were only seen briefly before dropping
to the ground and seeking shelter. The type specimen of the
species was a juvenile collected by entomologists in a malais
trap approximately 1 m above the ground.

There are few sheltering sites in maquis habitat. The only
specimen of Lioscincus tillieri located by searching beneath
ground cover was a single individual from Col d’Yaté
collected under a stone during overcast and showery weather
(A. Whitaker, pers. obs.).

The records of viviparity for the species are from two
adult females collected on Mt Mou in January (SVL 60.5
mm and 64 mm) which contain embryos with all scalation
features obvious. Three adult females collected in
September (SVL 52–55 mm) contained 2–3 large oviductal
eggs. This is only the second case of viviparity recorded in
the New Caledonian skinks, the other live-bearing species
being Marmorosphax tricolor (Sadlier, 1986).

Conservation status. Lioscincus tillieri is known from
six locations and under optimal conditions was observed to
be moderately common at two of these (Mt Vulcain and
Rivière Bleue). For these reasons it is regarded as only
moderately restricted in distribution and is not considered
to be rare, and would not be regarded as threatened under
the current IUCN classification system (1996).

Our field research clearly indicates that Lioscincus
tillieri  is restricted to maquis habitat, and that it inhabits
structurally different types of maquis. However, it is not
known whether any particular successional stage of
maquis is preferred. Consequently the impact of fire and
disturbance by mining on maquis habitat are unknown
but could be significant and impact on populations of L.
tillieri  at a local level. Field research in the maquis
shrublands of the southern ultramafic block is required
to clearly establish the species’ habitat requirements in
order to fully assess the species conservation status.

Discussion

Relationships. Lioscincus is an assemblage of generally
primitive Eugongylus group species from New Caledonia
that can not be assigned to any existing monophyletic genus.
The species included in the genus possess the following
basic suite of derived characters: supranasal scale absent;
frontoparietals fused to form a single scale; lower eyelid
with a semi-transparent disc; presacral vertebrae 29.
Lioscincus tillieri clearly possesses a larger suite of
apomorphic character states, most notably the presence of
two strong keels to the scales of the dorsal surface of the
body and tail, and a viviparous mode of reproduction. Its
inclusion in Lioscincus is considered temporary pending
further research on the relationships of these species.

Aside from Lioscincus tillieri five other species of New
Caledonian skinks have the derived character state of an

extremely long tail. Three species of Tropidoscincus, the
monotypic Lacertoides pardalis, and the recently described
Lioscincus maruia, all have tails as much as 2.5 times longer
than the body and an exceptionally high number of
postsacral vertebrae, usually 60 or more. It is possible that
this common feature is indicative of close relationship
between these species. It is also interesting to note that they
all inhabit open forest or shrubland habitats, although
Tropidoscincus variabile and T. rohssii also occur in open
areas within closed forest habitat.

Lioscincus tillieri is most similar to L. maruia in body
proportions (long-limbed and long-tailed), habits and
habitats (surface active species inhabiting maquis
shrubland), and certain aspects of scalation (keeled body
scales), osteology (x¯ = 58 postsacral vertebrae), and
coloration (yellow flush to the ventral surface). However
L. maruia differs from L. tillieri  in a number of aspects,
most notably in having: weakly tricarinate vs strongly
bicarinate body and tail scales; modally 11 vs 9 premaxillary
teeth; a single upper secondary temporal scale vs two; and
an oviparous vs viviparous mode of reproduction. For these
characters the condition described for L. tillieri  is most likely
the apomorphic state. In any case they serve to further
diagnose the species and emphasis its uniqueness.
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Figure 4. Maquis habitat at Mt Vulcain (950 m asl).
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The Scincid Lizard Genus Marmorosphax (Reptilia: Scincidae) from 
New Caledonia in the Southwest Pacific: Description of a New Species 

Restricted to High-Altitude Forest in Province Sud 1 

Ross A. SADLlER2 AND AARON M. BAVER3 

ABSTRACT: A new species of lizard in the genus Marmorosphax is described 
from between 900 and 1100 m on Mt. Quin in the south of New Caledonia. It is 
the second species of skink discovered in recent times that is restricted to high
altitude habitats in that region of the island. The new species is similar to Mar
morosphax trieolor (Bavay), but is more gracile in appearance and shows subtle 
differences in coloration and scalation. The conservation status of this species is 
assessed. Because of its apparently restricted distribution and habitat prefer
ence, it is of particular conservation concern and is here regarded as potentially 
vulnerable. 

THE SCINCID LIZARD fauna of New Caledonia 
is extremely rich and diverse. Field research 
over the past 5 yr in particular has resulted in 
the discovery of a number of new taxa. Some 
of the recently described species are very 
distinctive. The species Laeertoides pardalis 
Sadlier, Shea & Bauer, 1997 and Simiscincus 
aurantiacus Sadlier & Bauer, 1997, both dis
covered in 1995, were so unusual they could 
not be placed in any existing genus. The ma
jority of new species, however, have been 
recognized by a combination of field and 
laboratory research, often undertaken over a 
number of years. Using both morphological 
and genetic criteria, six new species of skinks 
in the genus Caledoniscincus were recently 
described from closed forest in the central 
and northern regions of the island (Sadlier 
et al. 1999). Nearly all have allopatric dis
tributions and either are known from only a 
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3 Department of Biology, Villanova University, 800 
Lancaster Avenue, Villanova, Pennsylvania 19085. 
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few localities or are restricted to discrete 
geographical areas. Some of these recently 
described Caledoniscincus are clearly distinct 
from each other, but others could be re
garded as cryptic species in which genetic 
criteria play a major role in their recognition. 
A similar scenario is seen in the diminutive 
burrowing scincid genus Nannoseincus, where 
several new allopatric species await descrip
tion. It is possible that the diversity of species 
now being recognized from the central and 
northern regions of the island reflects histori
cal changes to the rain forest habitat on 
which all these species are reliant. 

The south of New Caledonia, as defined 
by the extensive ultramafic block that covers 
much of the south of the island, also contains 
a suite of taxa clearly restricted to that re
gion. Subtle geographic variation in mor
phology in the species Siga/oseps deplanchei 
(Bavay) (Sadlier and Bauer 1999) and Nan
noscincus mariei (Bavay) (Sadlier, Bauer, and 
Whitaker, unpubl. data), both endemic to the 
south of the island, has been recorded, and 
two species restricted to high-altitude hab
itats around 1000 m above sea level (as!) 
have been discovered in recent times. 

Investigation of high-altitude habitats in 
New Caledonia in 1995 resulted in the dis
covery of a new species of Sigaloseps from 
Mt. Mou and Mt. Quin (Sadlier and Bauer 
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1999) and a new species of Marmorosphax 
from Mt. Quin, described here as Marmo
rosphax montana, n. sp. This new species is 
known from only four specimens collected on 
two separate occasions. It is regionally sym
patric with the only other member of the ge
nus, Marmorosphax tric%r (Bavay). 

MATERIALS AND METHODS 

ACRONYMS: Specimen abbreviations are 
prefixed as follows: Australian Museum, 
Sydney (AMS); Museum National d'Histoire 
Naturelle, Paris (MNHN); Queensland Mu
seum (QM). 

MEASUREMENTS: The following characters 
were scored for each specimen where possi
ble: snout to vent length, measured from tip 
of snout to caudal edge of anal scales; axilla 
to groin distance, measured from middle of 
base of the forelimb to middle of base of 
hindlimb; forelimb to snout length, measured 
from tip of snout to middle of base of fore
limb; hindlimb length, measured from middle 
of base of hindlimb to tip of fourth toe in
cluding nail; tail length, measured from cau
dal edge of anal scales to tip of tail, on com
plete original tails only. Body measurements 
are expressed as percentages of snout to vent 
length (SVL) in the taxon account. 

SCALATION: Head scalation generally fol
lows Taylor (1935), as described and figured 
by Sadlier (1986); for characters used in Ta
ble 1 the abbreviation is given in parentheses: 
midbody scale rows, number of longitudinal 
scale rows around body counted midway be
tween axilla and groin; paravertebral scales, 
number of scales in a paravertebral row 
from first scale posterior to parietal scale to 
last scale at the level of vent opening; fourth 
finger (FFS) and toe (FTS) scales, number of 
dorsal scales on fourth digit of hand and 
foot, distal scale contains claw and basal 
scale broadly contacts adjacent basal scale 
of third finger or toe; fourth finger (FFL) 
and toe (FTL) lamellae, number of ventral 
scales on fourth digit of hand and foot, distal 
scale contains claw and basal scale is last 
largely undivided scale at a point level with 

intersection of third and fourth digits. Bilat
erally scoreable scalation characters were 
scored on both sides and the mean value 
used; in the holotype description these values 
are presented as left/right values. 

OSTEOLOGY: Specimens were X-rayed for 
counting the number of presacral and post
sacral vertebrae. 

SPECIES ACCOUNT 

Marmorosphax montana Sadlier & Bauer, 
n. sp. 

Figures 1- 2 

TYPE MATERIAL: Holotype: MNHN 

1998.0466 (fonnerly AMS RI50733), Mt. 
Quin, south face, 22° 00' 34" S, 
166° 27'26"E, 1050-1150 m asl (R. A. 
Sadlier, A. M. Bauer, and S. A. Smith, 13 
February 1997). Paratypes: AMS R148021, 
Mt. Quin, south face, 22° 00' 51" S, 
166° 27'38" E, 800- 900 m asl (R. A. Sadlier 
and G. M. Shea, 26 September 1995); 
R148025, same location as holotype (R. A. 
Sadlier and G. M. Shea, 26 September 
1995); R150732, same location, collectors, 
and date as holotype. 

ADDITIONAL MATERIAL EXAMINED: AMS 

RI25825- 826, R125859, R125863, R125866, 
RI25868- 873, RI44326-335, R146284, 
RI46543- 545, R146590, RI47835-841, all 
from Mt. Koghis (500 m asl), 22° 10' S, 
166° 30'E; R151339, saddle between Mt. 
Quin and Mt. Dzumac, 22° 01' S, 166° 28' E; 
QM J43987, Mt. Dzumac, 22° 03 ' S, 
166° 28' E; MNHN 5397, holotype of Lygo
soma tric%r Bavay. 

ETYMOLOGY: The species epithet is from 
the Latin montanus, meaning "pertaining to 
mountains." The name alludes to the occur
rence of the species at high elevation on Mt. 
Quin. 

DIAGNOSIS: Marmorosphax montana is di
agnosed as a member of this genus by pos
sessing the following suite of derived charac
ter states: frontoparietals fused; supranasal 
scale or postnasal suture absent; anterior 10r-
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FIGURE I. Holotype of Marmorosphax montana, n. sp. (MNHN 1998.0466), an adult female. 

eal present as a semilunar scale failing to con
tact the upper labials; sub ocular scale row 
complete; lower eyelid with an obvious semi
transparent disk; third pair of chin shields 
separated by five scales; ear lobules very 
small, barely distinguishable from small, 
blunt conical scales around upper, lower, 
and posterior edges of ear opening; modal 
number of premaxilliary teeth > 11 (usually 
13). This suite of characters distinguishes the 
species of Marmorosphax from all other gen
era in the Eugongylus group as defined by 
Greer (1979). 

The genus Marmorosphax Sadlier is here 
recognized as containing only two taxa, the 
type species Marmorosphax tricolor and the 
species described below as Marmorosphax 
montana. In proposing the genus, Sadlier 
(1986) also included the species Lygosoma 
euryotis Werner, at that time known only 
from two specimens. Examination of recent 
collections of this species shows that L. eury
otis is not congeneric with either M. tricolor 
or M. montana. The atlantal arches of L. 
euryotis are fused to the intercentrum, a 
characteristic that places it in the Pseudemoia 
group of Greer (1989), whereas these ele
ments are separate in M. tricolor and M. 
montana (A. E. Greer, pers. comm.). Further, 
L. euryotis is oviparous, whereas M tricolor 
is known to bear live young. Details of our 
research on L. euryotis will be presented 
elsewhere, but clearly indicate that the spe
cies should not be included in Marmor
osphaXi. Lygosoma euryotis Werner is here 
treated as incertae sedis pending further re
search into its generic relationships. 

The type series of Marmorosphax montana 
was compared with a sample of 33 M. tricolor 
from nearby Mt. Koghis, two regionally 
sympatric specimens from Mt. Dzumac, and 
the holotype of Lygosoma tricolor Bavay. 
Marmorosphax montana can be distinguished 
from M. tricolor by its longer digits on the 
forelimb and hindlimb as expressed by more 
scales on the dorsal surface of the fourth fin
ger (12- 14 versus 10- 12) and toe (19- 21 
versus 16- 18), and on average more lamellae 
beneath the fourth finger (20- 22 versus 16-
21) and toe (38-41 versus 30-39) (Table 1). 
In coloration the female M. montana has 
poorly defined dark throat markings and 
the side of the head is brown with obscure 
pale markings on the labials, whereas the 
female M. tricolor has bold dark throat 
markings and the side of the head is dark 
brown to black with bold, pale markings on 
the labials. 

DESCRIPTION: The species is described 
from four adults (three males and one fe
male) and is based on all specimens unless 
otherwise indicated. 

Measurements: Size 51 - 58 mm SVL; dis
tance from axilla to groin 50.9-52.7% SVL 
(mean = 51.6); distance from forelimb to 
snout 41.4- 43.6% SVL (mean = 42.5); hind
limb length 47.1 - 50.9% SVL (mean = 48.8); 
tail length of individual with most complete 
tail 144.8% SVL. 

Scalation: Frontonasal broader than long; 
prefrontals narrowly to moderately sepa
rated; frontal longer than wide; frontopa
rietals fused; interparietal distinct; parietals 
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TABLE 1 

DIFFERENCES IN NUMBER OF FOURTH FINGER (FFS) AND TOE (FTS) SCALES, AND FOURTH FINGER (FFL) AND TOE 
(FTL) LAMELLAE BETWEEN Marmorosphax montana AND Marmorosphax trie%r 

CHARACTER PARAMETER M. montana 

FFS Range 12- 14 
Mean ± SD 13.5 ± 0.75 
n 4 

FFL Range 20- 22 
Mean ± SD 21.1 ± 0.85 
n 4 

FTS Range 19- 21 
Mean ± SD 19.4 ± 0.75 
n 4 

FTL Range 38- 41 
Mean ± SD 39.2 ± 1.04 
n 4 

each bordered by a nuchal scale and upper 
secondary temporal scale; primary temporal 
single; upper secondary temporal single; 
lower secondary temporal single; tertiary 
temporals two; postJabials two; nasals mod
erately large, moderately to widely separated; 
anterior loreal a semilunar scale positioned 
on posterodorsal margin of nasal and failing 
to contact upper labials; supraciliaries 8 
(87.5%) or 9; upper labials 8 (87.5%) with 
sixth subocular or 7 with fifth subocular, sep
arated from lower eyelid by a complete row of 
subocular scales; lower labials 6, first two 
contacting postmental; large chin shields 3, 
members of first pair in broad contact, mem
bers of second pair separated by one scale, 
members of third pair divided such that five 
scales separate those members bordering the 
labials, all chin scales flush with lower labials. 

Lower eyelid with an obvious, centrally 
located, semi transparent disk. Ear opening 
moderately large, with no obvious enlarged 
lobules at the edges. 

Body scales with 3-5 fine keels dorsally 
and 3- 4 weaker keels laterally, failing to in
terrupt posterior edge of scale; midbody scale 
rows 36-40 (mean = 38.0, SD = 1.63); para
vertebral scales 72-73 (mean = 72.3, 
SD = 0.58, n = 3); scales on top of fourth 
finger 12- 14 (mean = 12.9, SD = 0.75); la
mellae beneath fourth finger 20-22 (mean = 

M. trie%r 
MT. KOGtus 

10- 12 
11.3 ± 0.56 
33 
16- 21 
18.7 ± 0.95 
33 
16- 18 
17.15 ± 0.79 
33 
30- 39 
34.3 ± 1.81 
33 

M. trie%r 
MT. DZUMAC 

12 
12.0 
2 
18- 19 
18.5 
2 
16- 17 
16.5 ± 0.7 1 
2 
32- 35 
33.7 ± 1.77 
2 

M . trie%r 
HOLOTYPE 

16 

I 
34- 35 
34.5 
1 

21.1, SD = 0.85); scales on top of fourth toe 
19-21 (mean = 19.4, SD = 0.75); lamellae 
beneath fourth toe 38-41 (mean = 39.2, 
SD = 1.04), smooth. 

OSTEOLOGY: Premaxillary teeth 12 (n = 2) 
to 13 (n = 1); presacral vertebrae 29; phalan
geal formula for manus and pes 2.3.4.5.3 and 
2.3.4.5.4, respectively; 2 pairs of mesosternal 
ribs contacting mesosternum. 

COLOR AND PATTERN: Males: dorsal sur
face light brown with scattered darker mark
ings, variable in extent and definition, being 
either poorly defined (RI48021), evenly dis
tributed (R150732), or composing more than 
50% of dorsal coloration (R148025) and 
forming narrow transversely aligned bars; 
lateral surface a continuation of light brown 
dorsal col or uppermost and with scattered, 
obscure pale blotches along the body be
tween fore and hindlimbs, overall color be
coming progressively lighter approaching 
ventrolateral margin; head dark (similar in 
tone to dark dorsal coloration of body), head 
shields along vertebral axis (frontonasal, 
prefrontal, frontal, frontoparietal , and inter
parietal) with a marbling of both lighter and 
darker dorsal colors; ventral surface between 
fore and hindlimbs cream with a few scat
tered pale brown blotches near ventrolateral 
margin, throat and chest anterior of forelimbs 



60 

FIGURE 2. Lateral, dorsal, and ventral views of the 
head of holotype of Marmorosphax montana, n. sp. 
(MNHN 1998.0466). 

with light brown markings on each scale and 
an overall mid-brown wash to chin shields, 
varying in intensity between individuals. 

Female: dorsal surface of body and tail 
mid-brown with an overall golden flush, and 
numerous dark markings that form a reticu
late pattern of narrow, irregular, and merg
ing black transverse bars; dorsal pattern ex
tending onto upper lateral surface; head 

PACIFIC SCIENCE, Volume 54, January 2000 

brown, duller than dorsal color and with 
dark markings over frontoparietal and inter
parietal scales. Lateral surface with dark 
blotches over a pale background; dark 
markings merging to form broad, oblique, 
transverse bars between fore and hindlimbs, 
and a marbled pattern between forelimbs and 
ear opening; side of head similar in color to 
dorsal surface of head and with only obscure 
markings, rim of eye cream. Ventral surface 
cream with scattered dark markings medially 
between fore and hindlimbs, faint dark 
markings on the chest tending to be continu
ous with dark transverse lateral markings, 
and similar dark markings on the throat. 

DETAILS OF HOLOTYPE: Adult female: size 
51 mm SVL; distance from axilla to groin 
26 mm; distance from forelimb to snout 
22 mm; hindlimb length 24 mm; tail length 
80 mm, regenerated. 

Midbody scale rows 36; paravertebral 
scale rows 72; dorsal scales of fourth finger 
13/14; lamellae of fourth finger 22/21; dorsal 
scales of fourth toe 19/19; lamellae of fourth 
toe 40/39. 

DISTRIBUTION AND BIOLOGY: High-altitude 
closed forest near the summit of Mt. Ouin 
(900- 1100 m asl) in southern New Caledonia 
(Figures 3, 4). Three specimens were located 
under piles of fallen rocks and wet earth at 
the edge of a track cutting through forest 
near the summit, and one from beneath a 
rock on an overgrown track adjacent to hill
side forest at approximately 900 m as!. 

CONSERVATION STATUS: Marmorosphax 
montana is known only from high-altitude, 
moist, closed-forest habitat. It was not re
corded from high-altitude forest habitat on 
nearby Mt. Mou, the only other forested site 
above 900 m asl collected by the authors in 
the southern ranges. The small patch of for
est from which M. montana is recorded is 
traversed by numerous tracks along its flanks 
and near the ridgetop, presumably to facili
tate mining exploration. Mining in southern 
New Caledonia at elevations approaching 
1000 m asl is currently limited. However, if 
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FIGURE 3. Distribution of Marmorosphax montana, n. sp. (closed square) in southern New Caledonia. 

it is proposed in areas where M . mantana is 
likely to occur, such activity is likely to have 
a negative impact on this or other reptile 
species restricted to high-altitude habitat in 
the region. 

Because of its restricted distribution and 
apparently restricted habitat preferences, M 
mantana would conservatively be regarded as 
Vulnerable:D2 under the current IUCN 
(1996) classification system (very small pop
ulation or very restricted distribution; popu
lation is susceptible; area of occupancy 
< 100 km 2 or number of locations < 5). Be
cause the potential distribution of M. man
tana is likely to consist only of scattered, re
lictual, high-elevation populations between 
900 and 1200 m asl, human activity in the 
region that threatens its preferred habitat 
would place the species in a higher category 
of risk. A further consideration is that its 

known occurrence lies outside designated 
fauna reserves. 

Field research to further determine the 
distribution of the species is required before 
its conservation status and the likely impact 
of development on the species can be deter
mined with certainty. 
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FIGURE 4. Western face ofMt. Ouin showing closed-forest habitat at 900- \000 m as\. 
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ABSTRACT 

The morphology, distribution , and conservation status of the diminutive New Caledonian scincid lizards Na nnoscincus mariei , Nannos
cincus rankini, and Nannoscincus greeri are reviewed, and three new species, Nannoscincus humectus , Nannoscincus hanchisteus, and 

Nannoscincus exos are described from the north of the is land. The deSCription of these additional taxa brings the total number of species 

in the genus to eight. Nannoscincus mariei is restricted to the south of the island - it is the only species in the group ro occur in this region 

and is known from a number of locations throughout its limited range . The remaining species in the group, I:;J. rankini, N. greeri , N. 

humectus, N. hanchisteus, and N. exos are aU aUopatric in distribution in the central and northern regions of the island, and are each known 

from only one or two locations with certainty. All species are members of the N. mariei group, a lineage diagnosed by a number of 

synapomorphies including loss of the left oviduct in females. There is considerable variation between these species in scalation and 

osteology, particularly in the pattern of phalange reduction on the pes. Na nnoscincus mariei shows geographic variation in size, scalation, 

and osteology, indicative of population sub-structuring at both a broad and local scale. All species in the group are restricted to 

closed-forest habitats. Their reliance on this particular habitat type in combination with very restricted distributions makes N. rankini , N. 

greeri , N. humectus , N. hanchisteus, and N. exos of particular conservation concern. 

RESUME 
Le genre Nannoscincus Gtinther (Lezard Scincidae) de Nouvelle-Caledonie dans le Sud-Ouest Pacifique : une revue de la 

morpbologie et de la distribution des especes dans le groupe Nannoscincus mariei, comprenant la description de trois nouvelles 

especes de la Province Nord. 

Le present travail est une revue de la morphologie, de la distribution et de reta t de preservation des lezards Scincidae Neocaledoniens de 

petite taille, Nannoscincus mariei , Nannoscincus rankini , et Nannosci ncus greeri. Trois nouvelles especes , Nannoscincus humectus , Nannos-

SADLlER RA, BAU ER A.M. & WHITAKER A.H. 2002 .- The scincid lizard genus Nannoscineus Gunther from New Caledonia in the southwest Pacific: 
a review of the morphology and distribution of species in the Nannoscincus mariei species group, including the description of three new species from 
the Province Nord, in NAJT J. & GRANDCOLAS P. (eds), Zoologia Neocaledoniea 5. Systematique et endemisme en Nouvelle-Caledonie. Memoires du 
Museum national d'Histo;re naturelle 187: 233-255 . Paris IS BN : 2-B5653-536-4. 
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cincus hanchisteus, et Nannoscincus exos, sont aussi decrites du Nord de l'lle. La description de ces taxa supplementaires porte le nombre 
total d'especes dans le genre a huit. Nannoscincus mariei est la swle espece du groupe dont la distribution, connue par un bon nombre 
de localites, est restreinte au Sud de l'lle. Les especes restantes du groupe, N. >"Onkini, N. greeri, N. humeetus, N. hanchisteus, et N. exos 

montrent toutes une distribution allopatrique dans les regions du centre et du Nord de l'ile , mais chacune n'est connue avec certitude que 
d'une ou deux localites. Toutes ces especes appartiennent au groupe N. mariei dont la diagnose comporte plusieurs synapomorphies, 
incluant notamment la perte de l'oviducte gauche chez les femelles . Ces especes comportent des differences osteologiques et d'ecailles 
considerables, en particulier dans le patron de reduction des phalanges des pieds. La taille, les ecailles et l'osteologie de Nannoscincus mariei 

varient geographiquement, indiquant une structuration des populations a la fois a des "chelles large et locale. Toutes les especes du groupe 
(N. >"Onkini, N. greui, N. humectus, N. hanchisteus, et N. exos) sont restreintes a des habitats de foret dense et leur infeodation a ce type 
particulier d'habitat de meme que leur distributions restreintes les rendent particulierement vulnerables. 

INTRODUCTION 

The most recent review of the alpha systematics of the New Caledonian Nannoscincus (Sadlier 1986) recognised five 

species endemic to the island. That paper reviewed the morphology and distribution of the species N. manei (Bavay), N. 

gracilis (Bavay), and N. slevini (Loveridge), and described the species N. rankini and N. green. 

NannoscincU5 rankini and N. green were both described from a limited number of specimens, and each species was 

known from only a few localities (Sadlier 1986). The distribution of N. rankini at the time of description was particularly 

problematic. It was represented by two specimens, one from the central ranges and one from the northeast ranges, which 

differed markedly in morphology and the habitats from which they were collected (high vs low altitude closed-forest 

respectively). N. green was described from a series of specimens from Poindimie on the mid-east coast and a Single 

specimen from Houailou Valley approximately 45 km to the south. 

Our field research over the last seven years has resulted in the collection of additional Nannoscincus specimens from 

throughout the island, particularly the central and northern regions. Of Significance are the collection of: additional 

specimens of N. rankini from the type locality at Mt Aoupinie; a specimen from the northeast ranges which represents an 

undescribed species conspecific with the paratype of N. rankini; and two undescribed species from the northwest coast and 

ranges. However, N. green was not collected during this time, either at any of the sites surveyed, or the type locality at Mt 

Koyaboa near Poindimie. 

Nannoscincus rankini, N. green, and the three new species described here are all known with certainty from only one or 

two localities, and have only been collected in closed-forest habitats. Because of their limited distributions and apparent 

reliance upon this habitat type all are considered to be of particular conservation concern. 

MATERIALS AND METHODS 

Abbreviations. Specimen abbreviations are prefixed as follows: Australian Museum, Sydney (AMS); Natural History 

Museum, London (BMNH); California Academy of Sciences, San Francisco (CAS); Museum national d'Histoire naturelle , 

Paris (MNHN); Museum of Comparative Zoology, Harvard (MCZ); Naturhistorisches Museum, Basel (NHMB); Queens

land Museum, Brisbane (QM). 

The full suite of morphological characters listed below were scored for each specimen where possible. For each character 

the abbreviation used in Tables 1 and 2 are given in parentheses. 

Measurements. The following characters were scored: snout to vent length (SVL) - measured from tip of snout to caudal 

edge of anal scales; axilla to groin distance (AG) - measured from middle of base of forelimb to base of hindlimb; forelimb 

to snout length (FS) - measured from tip of snout to middle of base of forelimb; hindlimb length (HL) - measured from 
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TABLE 1. Variation in size and scalation characteristics for Nannoscincus mariei throughout the species range (see Methods and Materials for description of 
abbreviated characters). 

TABLE 1. Variation de la taille et des caracteres des ecailles pour Nannoscincus mariei a travers I'aire de distribution de I'espece (voir le paragraphe MaterieJ 
et Methodes pour la signification des abreviations). 

SVL (mm) MBR DSR FFS FFL FTS FTL 

YatetNgoi range 26-33 IS-22 49-53 10-12 
<X> 30.2 19.1 511 10.S 
sd. 105 1.3 0.71 
n 9 9 9 9 

Mt- Dzumac range 41-43 20 55-5S 5-6 4 7-S 14 
(900 m) <X> 42 56.5 5.25 7.25 

sd. 141 2.12 0.35 0.35 
n 2 2 2 2 2 2 2 

MtMou range 32-46 20-22 55-62 5-6 3-4 7-S 11-14 
high altitude <X> 36.S 216 57.6 5.4 3.7 7.S 12.5 
(1000+ m) sd. 0.S9 2.70 0.41 0.45 0.45 0.93 

n 5 5 5 5 5 5 5 

Mt Mou range 27-40 20-24 52-60 5-6 3-5 7-S 11-13 
low altitude <X> 33.7 220 55.S 5.2 4.0 7.1 lIS 
(250 m) sd. 0.76 190 0.36 0.34 0.25 0.35 

n 15 15 15 16 16 16 16 

Mt Koghis range 24-40 20-22 52-60 3-6 3-4 7-S 10-12 
range mid <X> 35.7 20.7 56.7 4.S 3.0 7.0 10.6 
altitude (500 m) sd. 0.9S 2.16 0.13 0.13 0.33 0.61 

n 15 15 15 15 15 15 15 

Mt Koghis range 35-36 20-22 56-57 4-5 3-4 7 11-12 
range low <X> 35.7 210 56.5 4.7 3.5 115 
altitude (200 m) sd. 141 0.71 0.35 0.71 0.71 

n 2 2 2 2 2 2 2 

middle of base of hind limb to tip of fourth toe including nail; tail length - unless otherwise stated is measured from caudal 

edge of anal scales to tip of tail, on complete original tails only as determined by X-rays. Body measurements are expressed 

as percentages of snout to vent length in the taxon accounts. 

Scalation. Head scalation generally follows Taylor (1935) as described and figured by Sadlier (19S6); post temporals 

(PT) - number of scales positioned posterior to lower secondary temporal and ear opening; midbody scale rows (MBR) -

number of longitudinal scale rows around body counted midway between axilla and groin; paravertebral scales (DSR) -

number of scales in a paravertebral row from first scale posterior of parietal scale to last scale at level of vent opening; fourth 
finger (FFS) and toe (FTS) scales - number of dorsal scales on fourth digit of hand and foot; distal scale contains claw; basal 

scale of fourth finger is usually present as a single large scale common to the base of the fourth , third, and second finger ; 
basal scale of fourth toe broadly contacts basal scale of adjacent third toe; fourth finger (FFL) and toe (FTL) lamellae -

number of ventral scales on fourth digit of hand and foot, distal scale contains claw and basal scale is last largely undivided 

scale at a point level with intersection of third and fourth digits. Bilateral scalation characters were scored on both sides 

and the mean value used . Variation in scalation and osteology between populations of Nannoscincus mariei was assessed 

using independent two-sample t-tests. 
Osteology. Specimens were X-rayed to assess phalangeal formula , and number of presacral and postsacral vertebrae. 
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TABLE 2. Distribution of key meristic, scalation, and osteological characters for species included in the Nannoscincus mariei species group (see Methods and 
Materials for description of abbreviated characters), 

TABLE 2. Distribution des caracteres-cles meristiques, des ecailles et osteologiques pour les €speces comprises dans le groupe d'especes Nannoscincus mariei 
(voir fe paragraphe Materief et Methodes pour fa signification des abreviations). 

N. mariei N. rankini N. greeri N. humectus N. hanchisteus N. exos 

Maximum SVL 46 41 33.5 36 34 37 

AG 
Range 57.5-65 .6 61.0-63.5 59.1-65.6 59.4-66.7 61.6-65.7 62.3-63.5 
mean 61.7 61.9 61.6 62.4 63.7 62.9 

FS 
range 28.9-37.5 32.4-35.9 32.4-39.3 30.3-35.3 29.4-33 .3 32.4-33.3 
mean 33.6 34.0 35.3 32.8 31.4 32.9 

HL 
range 17.9-26.1 19.2-24.3 19.2-25.0 18.2-22.6 17.9-18.2 18.9-20.3 
mean 22.2 22.1 23.1 20.9 18.0 19.6 

MBR 
range 18-24 22-24 22-24 20-24 20 22 
mean ± sd. 20.9 ± 1.36 22.8 ± 1.09 23.7 ± 0.76 21.8 ± 0.86 

DSR 
range 49-62 49-53 47-52 51-56 48-50 50-54 
mean ± sd. 55.5 ± 2.74 51.0 ± 1.41 49.7 ± 1.97 53.4 ± 1.42 49.0 ± 1.0 52.0 ± 2.83 

FFS 
range 3-6 4 5 4-5 4-5 4 
mean ± sd. 5.1 ± 0.5 1 4.8 ± 0.30 4.8 ± 0.29 

FFL 
range 3-5 5-6 5-6 4-6 3-4 4-5 
mean ± sd. 3.5 ± 0.52 5.4 ± 0.55 5.7 ± 0.52 4.8 ± 0.67 3.2 ± 0.29 4.5 

FTS 
range 7-8 6-7 7 6-7 6-7 6 
mean ± sd. 7. 1 ± 0.34 6.3 ± 0.45 7.0 ± 0.12 6.3 ± 0.58 

FTL 
range 10-14 l3-17 16-19 15-19 l3-14 l3-14 
mean ± sd. 11.4 ± 1.02 14.5 ± 1.58 17.6 ± 1.1 1 17.0 ± 1.12 13.3 ± 0.58 13.7 ± 0.35 

Post temporal 
scales 2 2 3 2 2 

Body scales 
striate striate striate smooth smooth smooth 

Presacral 
range 29-32 29-30 29 30-32 31-32 30 
mean ± sd. 30.8 ± 0.64 29.6 ± 0.55 31.1 ± 0.57 31.7 ± 0.58 

Phalanges 
manus 2.3.4.4.3 2.3.4.4.3 2.3.4.4.3 2.3.4.4.3 2.3.4.4.3 2.3.4.4.3 

Phalanges 
pes 2.3.4.4.3 2.3.4.4.3 2.3.4.5.4 2.3.4.5.3 2.3.4.5.3 2.3.4.4.3 



FIG. 1. Distribution of N. mariei (closed ci rcle); N. rankini (cross); N. greeri (inverted triangle); N. humectus (triangle); N. hanchisteus (diamond); N. exos (star) 
in New Caledonia. 

FIG. 1. Distribution de N. mariei (rand noir), N. rankini (craix), N. greeri (triangle inverse), N. humectus (triangle), N. hanchisteus (l05ange), N. exos (etoile) en 
Nouvelle-Caledonie. 

SPECIES DESCRIPTIONS 

The species dealt with in this paper are all small , elongate in body form, have small limbs and digits, and share the 

following basic suite of scalation characters: frontonasal broader than long; prefrontals very small and widely separated, 

sometimes absent ; frontal short almost as broad as long; supraoculars four ; interparietal distinct ; parietals each bordered 

by a single nuchal and upper secondary temporal scale; primary temporal single; upper and lower secondary temporals 

single; tertiary temporals two; postlabials two; nasals moderately separated; lorealsingle , broader above than at the base; 

upper and lower preocular present; supraciliaries usually seven, supraciliary contacting frontal (thereby excluding contact 

between the prefrontal and first supraocular) - variable in certain populations of N. mariei; upper labials usually 6; lower 
labials 5; postmental contacting first and second lower labial; chinshields 3, first pair in broad contact. All species are also 

characterised by loss of the left oviduct in females, and all except Nannoscincus mariei have: frontoparietals fused (paired 

in N. manei); lower eyelid with an obvious, centrally located semi-transparent disc ('scaled' in N. manei - see Sadlier 1986: 

Fig. 79); second, third and fourth fingers all bordered by common, transversely enlarged scale at the base (Fig. 2, except 

some populations of N. manei which have a Single scale common to the base of the second finger and a single transversely 

enlarged scale at the base of third and fourth digits only; ear opening extremely small and lacking lobules (scaled over in 

N. manei) . 
The species accounts below describe variation in proportions, scalation, osteology, and coloration for each species, 

report on their distribution and habits, and assess the conservation status of each . 
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Nannoscincus mariei (Bavay) 

Figs 1,2,3 

Anotls mariei Bavay, 1869:29. Type locality: New Caledonia. 
Nannosclncus fuscus Giinther, 1872:421. Type locality: 'Feejee Islands', later amended to 'New Caledonia' in British 

Museum catalogue. 

Nannoscincus mariei was described by Bavay in 1869 as Anotis mariei. The description by Bavay did not specify the 
number of specimens examined, but did allude to the species being observed at several sites, and hence the possibility of 
the existence of a syntype series. No mention was made of where the type specimens were lodged. The first review of the 
species was by Roux (1913) based on specimens collected by Roux and Sarasin in 1911. This material was part of a broader 
collection of natural history material made during an extended stay on the island, which included the Ngoye valley and 
Yate on the southeast coast. The next review of the species was made by Sadlier (1986) based mainly on the material 
collected by Roux and Sarasin, and additional miscellaneous specimens in various museum collections. 

Recent fieldwork in New Caledonia has resulted in the collection of a number of additional specimens of Nannoscincus 
mariei to that reported by Sadlier (1986). In particular substantial collections have been made on the southwest side of the 
island (including two high elevation populations), an area that was previously poorly represented in museum collections. 
From this additional material subtle differences in scalation between populalions on the east and west sides of the island, and 
between low to mid elevation populations and those at higher altitude are recorded. These differences possibly reflect a com
plex history of fragmentation and isolation of the closed forest blocks in the south of the island at different geographic levels. 

MATERIAL EXAMINED. - AMS R78142 Mt Gouemba, 4 km up 
Mt Gouemba road, near Yate (300 m), 22°09'5 166°54'E (R. 

Sadlier and P. Rankin, 27.xii.l978); R135005-006 Yahout Valley 
near Noumea, 22°13'5 166°30'E (R. Sadlier and A. Bauer, 
l.iii.l9990); R135589-602 (A. Greer, 2.i.l989) , R146484 (R. 

Sadlier and P. Rowland, 16.i.1995), R148000 (R. Sadlier and G. 
Shea , 22.ix.1995) Mt Mou, 2.2 km east of Route 1 on track to 
sanatorium (250 m) , 22°04'5 166°20'E; RI46510-522, R146524-

525 Mt Koghis (500 m), 22°10'5 166°30'E (R. Sadlier and P. 
Rowland , 15-17.i.1995); RI51337-38 Mt Dzumac (A. and V. 
Whitaker, 22.v.1997); R148005-009 Mt Mou, track to summit 
(1000+ m), 22°03'5 166°20'E (R. Sadlier and G. Shea, 
22.ix.1995); MCZ 19605, NHMB 7228, 7230-31 Ngoi (= Ngoye) 
Valley, 21°49'5 166°30'E (Roux and Sarasin); NHMB 7224-27 
Yate, 22°09'5 166°54'E (Roux and Sarasin). 

The following specimens were also examined and are used in compiling the general distribution of Nannosclncus mariei , 
but were not used in the redescription (below): AMS R125896 Riviere Bleue, Haute Riviere Bleue Walk 22°05'5 x 

166°37'E; QM J43999 Reserve de la Foret Thy 22°ll'S x 166°37'E. 

DIAGNOSIS. - Nannosclncus mariei can be distinguished from all other members of the genus by the follOwing 
combination of characters: frontoparietals paired; loreal Single; left oviduct lost in females; lower eyelid 'scaled'; ear 
opening absent; body scales with 3-4 fine, longitudinal, striations; adult body colour relatively uniform with little or no 
difference in tone between the dorsal and lateral surfaces; presacral vertebrae 29-32 ; phalangeal formula for pes 2.3.4.4 .3. 

Nannosclncus mariei is a distinctive species, aside from the suite of derived character states above it also has an enlarged 
terminal scale to the digits (Sadlier 1986 - Fig. 78) - the significance of this character is unknown, other than the claw 
appears to retract within the scale to some degree. 

DESCRIPTION. - based on 9 specimens from the east coast of New Caledonia examined by Sadlier (1985) and a further 
40 specimens from the west coast ranges. Measurements are given for specimens with a SVL of 30 mm or greater (n = 39), 
these being considered of adult size. For the purpose of this review of Nannosclncus mariei certain aspects of scalation (scales 
on top of fourth finger , lamellae beneath fourth finger , scales on top of fourth toe, division of the basal dorsal finger scales) 
are based only on the material at hand in the Australian Museum. 

Measurements: maximum SVL 46 mm; distance from axilla to groin 58.5-65.6% of SVL «X> = 62.0, n = 39); distance 
from forelimb to snout 28.9-36.4% of SVL «X> = 33.3, n = 39); hindlimb length 17.9-26.1 % ofSVL (<X> =22 .1, n = 29); 

tail length 100% of SVL (n = 1). 



FIG. 2. Dorsal view of right pes of N. mariei (BMNH 1946.B.1 7.79 . lectotype) showing single broad 
basal scale common to second, third, and fourth digits. 

FIG. 2. Vue dorsale des pieds droits de N. mariei (BMNH 7946.8.77.79 ·Iectotype) montrant la large 
ecaille basale unique commune dUX deuxieme, troisieme et quatrieme doigts. 

Scalation: prefrontals present , very small and widely separated; supraciliaries 7 (91.7%, n = 4S) or S (7.3%), rarely 6, 

contact between first supraciliary and frontal variable; ear opening absent; body scales with 3-4 fine striations, midbody 

scale rows IS-24 «X> = 20.9, sd. = 1.36, n = 4S); paravertebral scales 49-62 «X> = 55.5, sd. = 2.74, n = 4S); scales on 

top of fourth finger 3-6 (<X> = 5.1 , sd. = 0.5, n = 40), second, third and fourth fingers either all bordered by single, 

transversely enlarged scale at the base, or with a single small scale at the base of the second digit and a single transversely 

enlarged scale at the base of third and fourth digits only; lamellae beneath fourth finger 3-5 «X> = 3.5, sd. = 0.5, n = 39); 

scales on top of fourth toe 7 -S (<X> = 7.15, sd. = 0.34, n = 40); lamellae beneath fourth toe 10-14 «X> = 11.6, sd. = 1.03, 

n = 49). 

Osteology: presacral vertebrae 29-32 «X> = 30.S, sd. = 0.64, n = 43) ; postsacral vertebrae 34-35 «X> = 34.7, sd. = 0.5S, 

n = 3); phalangeal formula for both manus and pes 2.3.4.4.3. 
Colouration: dorsal and lateral colour mid to dark brown, uniform or occaSionally with numerous , small, scattered, pale 

spots on the body and head, more rarely two-toned with a lighter, well defined, dorsal surface and faint dark markings 

along the dorsolateral and vertebral axis. Dark dorsolateral markings usually poorly defined, extending from the back of 

the eye to level of the hindlimbs, breaking up and becoming ill-defined along the tail. Ventral surface pale with scattered 

brown markings at the ventrolateral edge, and irregular brown markings to the throat. 

Variation: geographic variation was observed in size, several scalation characters, and osteology. 

Broad-scale regional variation in scalation was evident between populations from the east coast and those from the west 
coast and western ranges. A pooled sample comprising specimens from Ngoye and Yate on the east coast had Significantly 

fewer mid body scale rows «X> = 19.1 vs 21.3, t46 = 5.4S0, P<O.OOl), paravertebral scales «X> = 51.6 vs 56.4, t46 = 6.712 , 

P<O.OOI) , and fourth toe lamellae «X> = 1O.S vs 11.6, t47 = 2.15S, P<0.05), than a pooled sample from the west coast and 

ranges comprising specimens from the Koghis range (<200 m and 500 m), Mt Mou (250 m and >1000 m) , and Mt Dzumac 

(900 m) 

On the western side of the island finer scale regional variation was observed between the two largest samples each 

represented by more than 10 specimens, the sample from low elevation (approximately 250 m) on Mt Mou (n = 15) and 
that from mid elevation (500 m) on nearby Mt Koghis (n = 15). The sample from Mt Mou had Significantly more mid body 

scale rows «X> = 22 .0 vs 20.7, t28 = 4.1S3, P<O.OOl), more fourth toe lamellae «X> = l1.S vs 10.6, t29 = 6.SlO, P<O.OOl), 
and fewer presacral vertebrae (<X> = 30.5 vs 31.2, t26 = -3.310, P<O.OOI) than the Mt Koghis sample. The sample from 

Mt Koghis all had a single, transversely enlarged basal scale common to the second, third , and fourth fingers, whereas 70% 

of the specimens from the low elevation sample from Mt Mou had a single small scale at the base of the second digit and 
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FIG. 3. N. mariei from Mont Mou 
(AMS R148005) 

FIG. 3 . N. mariei du Mont Mou 
(AMS R 148005). 

a single transversely enlarged scale at the base of third and fourth digits only. However, both specimens from low elevation 

at the base of the Koghis range (Yahoue Valley) differed from the mid elevation Mt Koghis sample in having the same 

condition as the Mt Mou mode for the scales at the base of the digits on the manus. Further specimens are required from 

low elevation on the Koghis range to see whether this trend is typical. The condition of the scales at the base of the fingers 

has yet to be assessed on specimens from the east of the island. 

At a local scale there was an obvious difference in size between high (1000 m) and low (250 m) elevation samples on 

Mt Mou. The largest specimen from a sample of 5 collected near the summit of Mt Mou had a SVL of 46 mm compared 

to 40 mm from a sample of 15 specimens collected at approximately 250 m on that mountain. Two specimens collected 

from 900 m on nearby Mt Dzumac were as large or larger (SVL 41 & 43 mm) than any specimen collected from low 

elevation on the west coast. 

TYPE MATERlAL. - The description of Anatis mariei by Bavay did not list the number of types or give any indication of 
where the specimens on which the description was based were lodged. Boulenger (1887) listed two specimens of Lygasama 
mariae in the British Museum collected by 'M.A. Bavay' as types. These specimens now bear registration numbers BMNH 
1946.8.17.79-80. Sadlier (1986) in reviewing Nannoscincus mariei deSignated BMNH 1946.8.17.79 as lectotype of Anatis 
mariei Bavay and figured this specimen (1986: Fig. 75). This specimen is relatively small in size (SVL 33.5 mm) and has 
52 paravertebral scales. In recent times a number of Bavays' types were found in the Museum National d'Histoire Naturelle 
in Paris (Brygoo 1985), including three syntypes of Anotis mariei Bavay. Unfortunately these specimens are all extremely 
desiccated and brittle. They are however clearly conspecific with Nannascincus mariei as defined here. The holotype of 
Nannoscincus fuscus Gunther BMNH 1946.8.16.16 is small in size (SVL 35.5 mm) and has 53 paravertebral scales. 

In size and number of paravertebral scales the lectotype of Anatis mariei and holotype of Nannoscincus fuscus are most 
similar to samples from low altitude locations on the east coast. The lectotype of Anatis mariei has a Single, transversely 

enlarged basal scale common to the second, third , and fourth fingers , and the holotype of Nannascincus Juscus a Single small 
scale at the base of the second digit adjacent to a single transversely enlarged scale at the base of third and fourth digits only. 

DISTRIBUTION AND HABlTA T. - Nannoscincus mariei appears to be endemic to the south of New Caledonia, extending 
as far north as Mt Dzumac on the central mountain chain and the Ngoye valley on the east coast (Fig. 1) . It has been 
recorded from low elevation closed-forest on both the southeast and southwest coasts and at Riviere Bleue, and from mid 
(500-700 m) to high elevation (900-1000 m) closed-forest on the southwest ranges. 

There is a Single specimen record from La Foa in the National Museum of Natural History, Smithsonian Institution 
(USNM 268763). Extensive field research in the region by the authors has failed to locate any further specimens of 



Nannoscincus mariei. This record is approximately 70 km north of the next nearest know specimens , and lies outside the 
northern edge of the southern ultramafic block to which Nannoscincus mariei and several other species appear to be 
restricted. The provenance of the USNM specimen is here treated with reservation. 

CONSERVATION STATUS. - N. mariei has been recorded from 8 relatively disparate localities and can be considered 
moderately widespread throughout its, albeit, limited range. However, the follOwing points should be considered in asses
sing its conservation status. Firstly, the species is confined to closed-forest habitat, much of which occurs as isolated frag

ments - particularly in the lowlands - in one of most highly developed regions in New Caledonia. Secondly the morphological 
variation observed indicates a broad-scale regional sub-structuring between populations in the southeast and southwest of 
the island, a finer scale of regional sub-structuring between adjacent populations on the west coast, and localised sub
structuring between regionally sympatric populations with altitude. Given its limited distribution, the apparent presence of 
several levels of interpopulation sub-structuring, its restricted habitat preferences, and occurrence 
in a region that has been and is likely to be further developed , the conservation status ofN. mariei could potentially be ranked 
as Vulnerable:B12 under the IUCN (1996) classification system (small distribution with an area of occupancy <2 ,000 km2

; 

known to exist at <l0 locations; continuing decline in area, extent and/or quality of habitat, the extent of decline in area 
and/or quality of habitat needs to be established before the species can confidently be placed in a category of risk. 

Nannoscincus rankini Sadlier 

Figs 1, 4 

Nannoscincus rankini Sadlier, 1986:62. Type locality: Mt Aoupinie summit at 1086 m. 

Recent fieldwork has resulted in the collection of an additional four specimens of Nannoscincus rankini from near the 
type locality on Mt Aoupinie. All are similar to the holotype in scalation and coloration. The type series of N. rankini is here 
recognised as composite. N. rankini is here regarded as restricted to high altitude closed-forest of the type locality, Mt 
Aoupinie, while the para type of NannoscinCU5 rankini belongs to a new species, Nannoscincus exos, known only from the 
northeast ranges. 

MATERIAL EXAMINED. - All from Mt Aoupinie as follows: AMS 
R77736 (holotypel summit at 1086 m (R. Sadlier and P. Rankin 
14.xii.1978l; R149387 -88 near summit at 900 m (R. Sadlier 

17-18.vi.1996l, R151343-44 near summit at 900 m (A. and V. 

Whitaker 26.v.1998l. 

DIAGNOSIS. - Nannoscincus ranki ni can be distinguished from all other members of the genus by the following 

combination of characters: frontoparietals fused; loreal single; left oviduct lost in females; lower eyelid with a semi

translucent window; ear opening minute; body scales with 3-4 fine , longitudinal, striations; adult body colour relatively 

uniform; ear opening positioned two scales posterior to lower secondary temporal; presacral vertebrae 29-30; phalangeal 

formula for pes 2.3.4.4.3. 

DESCRlPTION. - Based on five specimens (four adults and one subadult). Measurements are given for four adults only. 

Scalation and osteology for all specimens unless otherwise stated. 

Measurements: maximum SVl 41 mm; distance from axilla to groin 61.0-63.5% of SVl «X> = 61.9); distance from 
forelimb to snout 32.4-35.9% of SVl (<X> = 34.0) ; hindlimb length 19.2-24.3% of SVl «X> = 22 .1). 

Sealation: prefrontals present, very small and widely separated; supraciliaries 7 (50%) or 8 (40%), rarely 6 ; ear opening 
positioned two scales posterior to lower secondary temporal; body scales with 3-4 fine striations, midbody scale rows 



FIG. 4. N. rankini from Mont Aoupinie 
(AMS R 151344). 

FIG. 4. N. rankini du Mont Aoupinie 
(AMS RI51344). 

22-24 «X> = 22.8, sd . = 1.09); paravertebral scales 49-53 «X> = 51, sd. = 1.41); scales on top of fourth finger 4; lamellae 

beneath fourth finger 5-6 «X> = 5.4 , sd . = 0.55); scales on top of fourth toe 6-7 «X> = 6.3, sd . = 0.45); lamellae beneath 

fourth toe 13-17 «X> = 14.5 , sd . = l. 58). 

Osteology: presacral vertebrae 29-30 «X> = 29.6, sd. = 0.55); phalangeal formula for both manus and pes 2.3 .4.4.3. 

Colouration: dorsal and lateral colour mid to dark brown with numerous small, scattered, pale spots on head , and faint 

dark markings along dorsolateral and vertebral axis. Dark dorsolateral markings poorly defined , extending from back of 

eye to level of hindlimbs, breaking up and becoming ill defined along tail. Ventral surface pale with scattered brown 

markings at ventrolateral edge, and irregular brown markings to throat. 

Subadult colouration (single specimen) markedly two-toned, with a light dorsal and darker lateral surface. Dorsal 

surface mid brown with dark vertebral markings forming a faint but continuous line from nape to base of tail. Lateral 

surface dark brown, unmarked. Dorsal and lateral surfaces defined by a dark (notably darker than lateral colour) 

dorsolateral stripe (inflected over tympanic region). 

TYPE MATERIAL - The description of Nannoscincus rankini Sadlier (1986) was based on two specimens from different 

locations and widely differing habitat types. The holotype was collected at Mt Aoupinie in the central ranges in high 
elevation closed-forest habitat , whereas the paratype was collected in the northeast of the island at Kavaatch in the 
Hienghene valley in low elevation closed-forest habitat. Both specimens shared a suite of synapomorphies nor found in any 
other species of Nannoscincus at that time which included: fused frontoparietal scales; single loreal scale; semi-translucent 
window in the lower eyelid; and phalangeal fo rmula fo r the pes of 2.3.4.4 .3. On this basis the holotype and para type were 
originally regarded as conspecific. However it was also clear the two specimens differed markedly in coloration (uniformly 
dark vs two-toned) and surface texture (striated vs smooth) of the body scales (Sadlier 1986). 

Recent fieldwork has resulted in the collection of an additional four specimens of Nannoscincus rankini from near the 
type locality on Mt Aoupinie. All share the striated body scales of the holotype and the three adults also share its overall 
dark coloration. The paratype of N. rankini and a specimen of Nannoscincus from Ouinguip in the northeast of the island 
are here described (below) as a new species, Na nnoscincus exos sp. novo 

DISTRlBUTION AND HABITAT. - Known only from two sites on Mt Aoupinie at 900 and 1086 m elevation (Fig. 1). The 
holotype was collected from beneath a rock on the roadside near the summit, adjacent vegetation low closed-forest. The 



other four specimens are from closed-forest habitat at a slightly lower elevation and with a higher forest canopy. This site 
was a small side ridge with numerous loose stones on the surface of the forest floor, beneath which all specimens were 
located. 

CONSERVATION STATUS. - N. rankini is thus far known only from high elevation forest on Mt Aoupinie, and therefore 

is likely to have one of the most restricted distributions amongst the New Caledonian lizards. Further it appears to occupy 
a very narrow altitudinal zone, having only been recorded from 900 m and above. At this elevation the forest lies within 
an area declared as a special fauna reserve. Within the reserve habitat disturbance in the form of an access road to the 
summit and clearing and placement of a transmitter tower facility at the summit has occurred. Feral deer and pigs also 
occur in the forests of Mt Aoupinie. Pigs in particular have a significant negative impact upon the soil surface, litter layer, 
and fallen limbs on the forest floor. Continued and extensive disturbance to the forest floor are likely to result in a local 
decline in numbers of Nannoscincus ranhini at sites severely impacted by feral animals. 

The species does not appear to be under any immediate threat but is confined to - and has an extremely limited 
distribution on - Mt Aoupinie. As such it would be ranked as Vulnerable:D2 under the [UCN (1996) classification system 
(very small or restricted distribution with an area of occupancy <lOO km2 and known from <5 locations). 

REMARKS. - Nannoscincus ranhini is one of several species of lizard restricted to high elevation habitat in New Caledonia. 
The southern ultramafic region of the island has a number of regional endemics at both a broad and more localised level, 
including two species of skink, 5igaloseps ruficauda (Sadlier &-. Bauer, 1999) and Marmorosphax montana (Sadlier &-. Bauer, 
2000), from high elevation habitat at Mt Ouin and Mt Mou. The northeast ranges is another area of endemism for lizards, 
including the gecko Bavayia madjo (Bauer et aI. , 2000) from high elevation closed-forest habitat on Mt Panie and Mt 

Ignambi. By contrast the distribution of Nannoscincus rankini does not fall within any known pattern of regional endemism. 
Rather its occurrence only in high elevation closed-forest habitat on Mt Aoupinie may reflect more subtle historical events 
associated with contraction and expansion of forest blocks in this part area of the island. 

Nannoscincus greeri Sadlier 

Figs 1,5 

Nannoscincus green Sadlier, 1986:63. Type locality: Mt Koyaboa, Poindimie. 

MATERIAL EXAMINED. - Mt Koyaboa (eastern and north
eastern slopes), Poindimie, 20°56'5 16S020'E as follows - CAS 
157692-93 (A. Bauer, I2.ix.1994); CAS 158525-26(A. Bauer and 
L Wishmey, 1-2 vi 1985), CAS 159606 (holD type) (A Baller 

29.xii.1985) , CAS 159607 (A. Baller 29.xii.1985), CAS 
1623 12-15 (A Bauer and L Wishmey, 15.xii.1986), AMS 123000 
(formerly CAS 158524) (A Bauer and L Wishmey, 1-2.vi.1985); 
MCZ 112224 HOllaliou valley (P.D. Montague) . 

DIAGNOSIS. - Nannoscincus greeri can be distinguished from all other members of the genus by the follOwing 

combination of characters: frontoparietals fused; loreal single; left oviduct lost in females; lower eyelid with a semi

translucent window; ear opening minute; body scales with 3-4 fine striations; adult colour pattern with dark markings to 

the dorsal and lateral surface; ear opening positioned two scales posterior to lower secondary temporal; presacral vertebrae 

29 ; phalangeal formula for pes 2.3.4.5.4. 

DESCRIPTION. - Based on 12 specimens unless otherwise stated, measurements for adults only (SVL > 30 mm, n = 9). 
Measurements: maximum SVL 33.5 mm; distance from axilla to groin 59.1-68.9% ofSVL (<X> = 62.0%, n = 9); distance 

from forelimb to snout 34.3-42.6% of SVL «X> = 36.8%, n = 9); hindlimb length 22.9-25.8% of SVL «X> = 24.2% , 
n = 8) 
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FIG. 5 . N. greeri (CAS 159606 - holotype). 

FIG. 5. N. greer; (CAS 159606 - h%type). 

Scalation: prefrontals absent (54.2%, n = 12), or when present very small and widely separated; supraciliaries usually 
7 (91.3%, n = 11.5), rarely 8 or 6 ; ear opening positioned 2 scales posterior to lower secondary temporal; body scales with 

3-4 fine striations, midbody scale rows 22-24 « X> = 23.7 , sd. = 0.62); paravertebral scales 47-52 «X> = 49.4, sd. = 1.67 , 
n = 9) ; scales on top of fourth finger 5 (n = 7); lamellae beneath fourth finger 5-6 «X> = 5.7, sd. = 0.53, n = 8); scales on 
top of fourth toe 7 (n = 9); lamellae beneath fourth toe 15-19 C<X> = 17.2, sd. = 1.32, n = 9) 

Osteology: presacral vertebrae 29 (n = 7); phalangeal formula for manus and pes 2.3.4.4.3 and 2.3 .4.5 .4 respectively. 
C%uration: dorsal colour light to mid brown with dark flecks distributed irregularly over dorsal surface and aligned 

along both vertebral and paravertebral axis; nape with a pale blotch, dark-edged posteriorly in some individuals. Lateral 
surface variable, lighter , as dark , or slightly darker than dorsal surface, and with a dark marking to each scale forming rough 
lines along side of body in boldly marked individuals. Dorsal and lateral surfaces defined by a dark brown to black (darker 
than lateral colour) dorsolateral stripe, extending from back of eye (inflected over tympanic region) to level of hindlimbs, 
most complete and weakly pale-edged anteriorly, becoming broken and ill-defined along posterior half of body and on tail. 
Head darker at sides than adjacent areas of body, dark colouration extending around lower edge of rostral scale and 
inflecting upwards to form a dark midrostral streak in boldly marked individuals , subocular labials with pale markings. 
Ventral surface pale with scattered brown markings near ventrolateral edge of body. 

DISTRIBUTION AND HABITAT. - All except one of the known museum specimens of Nannoscincus green are from the 
slopes of Mt Koyaboa, near Poindimie, on the northeast coast of the island (Fig. 1). These were collected in closed-forest 
habitat in very moist condi tions under logs and rocks on [he forest floor (Bauer & Vindum 1990). Subsequent 

opportunistic searching at Mt Koyaboa on four separate occasions between 1990 and 1996 has failed to locate further 
specimens, although N. gracilis (which was collected in syntopy with the type series) has been located on at least two 
occasions. 

The only other museum specimen-based record for the species (Sadlier 1986) is a single specimen (MCZ 112224, 
formerly in the BMNH) collected in the Houailou Valley in the central ranges by P.D. Montague and registered at the BMNH 
in 1926 , and represents the species southern limit on the east coast. 

Jones (1999) reports a recent Sighting of several specimens of Nannoscincus green from the Tchamba Valley south of 
Poindimie. 

CONSERVATION STATUS. - Nannoscincus green was regarded as restricted in distribution and uncommon by Bauer and 
Sadlier (1993), this assessment was based on a series of 13 specimens from 3 locations. The material on which this 



assessment was based is now known to be composite, specimens from the Yahoue Valley being referable to N. humectus. 
Further the provenance of the Yahoue specimens is also in doubt. Recent field research at the type locality and the 
taxonomic review of the species presented here necessitates a reappraisal of the conservation status of N. green. 

Nannoscincus green is only known from two, possibly three, localities on the east coast of New Caledonia. Its occurrence 
in the Houallou valley in the central ranges of the island is based on a single specimen, re-examination of this speci
men confirms it is conspecific with specimens of Nannoscincus green from the type locality. The species' occurrence in 
the north of the island is based on specimens collected by Bauer in the period 1985-86 from Mt Koyaboa. The speci
mens Sighted recently at Tchamba Valley in 1998 Uones 1999) indicate the species still occurs elsewhere in suitable 
habitat in this part of the island. The northern and southern of these localities are SO km apart and while it is possible 

the species is more widespread it is considered most likely to occur as scattered and isolated populations throughout its 

range. 
Nannoscincus green has not been relocated at the type locality since the collections made in the mid-1980s. It is unclear 

why it has not been found at this site more recently. Periods of drought in the early 1990s could have caused a localised 
decline. Severe leaf-fall and die-back of forest trees in the area of the type locality was observed during this period (Sadlier 
pers. comm.l. The little fire ant (Wasmannia auropunctata) has spread into the forest subsequent to the collection of the 
species in the mid-1980s. Preliminary data on the densities of surface active and arboreal reptiles in both affected and 
unaffected areas of the sclerophyll forests at Pindal on the northwest coast clearly indicate a negative impact upon several 
of the widespread and abundant species of lizards in the infested area Uourdan et al. 2000, 2001). The effects of the fire 
ant on N. greeri are unknown and it is difficult to speculate how it could affect a largely fossorial species, other than 
indirectly (reduction in availability and suitability of sheltering sites or certain prey items). 

Because of the species limited distribution, the likely fragmented nature of its distribution, and the difficulty in recent 
times to locate further individuals at the one major site from which it is unequivocally known, N. greeri would be ranked 
as Endangered:Bl and B2 under the IUCN (1996) classification system (area of occupancy <SOO km2

, populations <S, and 
an apparent continuing decline in area of occupancy) . Systematic survey work is required at Mt Koyaboa to determine the 
status of the population at this site, and survey work in adjacent areas of closed-forest habitat is also required to fully 
determine the broader distribution of the species on the island. 

REMARKS. - Two species of Nannoscincus described here, N. humectus and N. hanchisteus, were both originelly recorded 
as N. green in the report on conserving biodiversity in Province Nord prepared by the Maruia Society and Conservation 
International (1998). 

Nannoscincus humectus n. sp. 

(Figs 1, 6) 

TYPE MATERIAL. - Holotype: MNHN 1997.3797 (formerly AMS R149489) Foret Plate (600-700 m), 21°07'S 16S007'E 
(R. Sadlier 22.vLI996). Paratypes: AMS R149490 same collection data as holotype; AMS RI49434-47 , MNHN 1997.3798 
(formerly AMS R149433) Foret Plate (600 m) , 21°06'S 16s006'E (R. Sadlier and A. Whitaker 23.vi.1996) ; MNHN 
1997.3338 Foret Plate (600-700 m), 21°07'5 16s007'E (A. Whitaker -.ix.1996) 

OTHER MATERIAL EXAMINED. - CAS 80819-21 New Caledo- MNHN 1985.129 Oua Tilou P. Bouchet and S. Tillier (23 October 
nia vic Noumea, Yahoue Valley (FX Williams jul-Aug 1940); 1984), 20°51'57"5 164°51'28"E. 

TYPE LOCALITY. - Foret Plate (600-700 m), 21°07'5 16s007'E. 
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FIG. 6. N. humectus{MNHN 1997.3337 
- paratype). 

FIG. 6. N. humeetus (MNHN 1997.3337 
- para type). 

DIAGNOSIS. - Nannoscincus humectus can be distinguished from all other members of the genus by the following 
combination of characters: frontoparietals fused; loreal single; left oviduct lost in females; lower eyelid with a semi
translucent window; ear opening minute; body scales smooth ; adult dorsal colour distinctly lighter than lateral; ear 
opening positioned 3 scales posterior to lower secondary temporal; presacral vertebrae 30-32; phalangeal formula for pes 
2.3.4.5.3 . 

DESCRIPTION. - Based on 17 specimens in the AMS (16 adults and one subadult). Measurements are given for adults 
only, and scalation and osteology for all specimens unless otherwise stated. 

Measurements: maximum SVl36 mm; distance from axilla to groin 59.4-66.7% of SVl «X> = 62.4); distance from 
forelimb to snout 30.3-35.3% of SVl «X> = 32.8); hindlimb length 18.2-22.6% of SVl «X> = 20.9, n = 15); tail length 
approximately 80% of SVL (estimated from 5 individuals with most complete tails). 

Sealation: prefrontals very small and widely separated (91 %), rarely absent; supraciliaries 7 (94%), rarely 8 or 6; ear 
opening positioned 3 scales posterior to lower secondary temporal; body scales smooth; midbody scale rows 20-24 «X> 
= 21.8, sd. = 0.86); paravertebral scales 51-56 «X> = 53.4, sd. = 1.42); scales on top of fourth finger 4-5 «X> = 4.8, sd. 
= 0.30); lamellae beneath fourth finger 4-6 «X> = 4.8, sd. = 0.67, n = 16); scales on top of fourth toe 6-7 «X> = 6.9, sd. 
= 0.12) ; lamellae beneath fourth toe 15-19 (<X> = 17.0, sd. = 1.12). 

Osteology: presacral vertebrae 30-32 «X> = 31. 1, sd. = 0.57, n = 16); postsacral vertebrae 25 on individual with most 
complete tail; formula for manus and pes 2.3.4.4.3 and 2.3.4.5.3 respectively. 

Colouratiun: dorsal colour light to mid brown, with or without dark flecks that are either irregularly distributed or 
aligned along vertebral axis to fonn rough longitudinal lines; nape usually with a pale blotch with dark markings 
posteriorly. Lateral surface darker than dorsal, unmarked. Dorsal and lateral surfaces defined by a dark brown to black 
(darker than lateral colour) dorsolateral stripe, pale-edged above. Dark dorsolateral stripe extending from back of eye 
(inflected over tympanic region) to level of hindlimbs, breaking up and becoming poorly defined along tail. Head slightly 
darker at sides than adjacent areas of body, dark coloration extending around lower edge of rostral scale and inflecting 
upwards to fonn a dark midrostral streak in boldly marked individuals, subocular labials wi th pale markings. Ventral 
surface pale with scattered brown markings at ventrolateral edge and regular brown markings to throat region , in life with 
a yellow flush in some individuals. 



DETAILS OF HOLOTYPE. - Adult female; size 35 mm SVL; distance from axilla to groin 22 mm; distance from forelimb 
to snout 11 mm; hindlimb length 7 mm; tail length 30 mm, regenerated. 

Midbody scale rows 20; paravertebral scale rows 53; dorsal scales of fourth finger 5/5 ; lamellae of fourth finger 5/5 ; 
dorsal scales of fourth toe 7/7; lamellae of fourth toe 17117. 

Presacral vertebrae 32; postsacral vertebrae 24+. 

ETYMOLOGY. - The species name is from the Latin humectus, for moist, and alludes to a basic characteristic of the species' 
preferred habitat at Foret Plate. 

DISTRIBUTION AND HABITAT. - The type series is from Foret Plate between 600 and 700 m elevation (Fig. 1) 
in closed-forest habitat. All specimens were collected from beneath rocks and logs on the forest floor. At this si te the 
species was very abundant. A single specimen is also recorded from Oua Tilou at 510 m. elevation, this location is 
approximately 40 km northwest of Foret Plate on ranges associated with the upper Cogo River drainage in dry forest on 
ultramafic soil. 

CONSERVATION STATUS. - The proximity of the two locations at which Nannoscincus humectus has been recorded on 
the ranges of the northwest coast indicates the species could be more widespread in suitable habitat in this part of the 
island. The specimens in the CAS (listed as from Yahoue Valley near Noumea - but see comments below) also indicate a 
potentially broader distribution than the northwest ranges . Suitable closed forest habitat in the region of the northwest 
coast ranges is generally present as small and isolated patches, and the species is considered to most likely occur as a series 
of scattered populations throughout its range. 

Because of its apparently restricted distribution Nannoscincus humectus would, at the least , be ranked as Vulnerable:D2 
under the IUCN (1996) classification system (very small distribution; population susceptible ie . known from <5 locations). 
The only substantial population known is that from Foret Plate and loss of habitat at that site through clearing or any other 
reason could place the species at a greater level of threat. The dependency of N. humectus upon this particular site needs 
to be determined, and further survey work is required in areas of closed-forest habitat throughout the northwest ranges 
to establish the extent of the species occurrence outside the type locality. 

REMARKS. - Three specimens (CAS 80819-21) purportedly from 'vic. Noumea, Yahoue Valley' collected by F.X. 
Williams inJuly - August 1940 agree with the diagnosis for this species. However, the provenance of these specimens is 
open to question. Also in the CAS collection are specimens of Nannoscincus mariei (n = 7) and Nannoscincus slevini (n = 1) 
listed as being from the same location. N. mariei is known from recent specimens from Yahoue Valley (at the base of Mt 
Koghis), but N. slevini is otherwise only known from the ranges near Canala 90 km to the northwest, and has not been 
recorded from any of our field collections made in the vicinity of Noumea. A number of other lizard species in the CAS 
collected by Williams are also recorded as being from Yahoue Valley. Most of these occur in rainforest habitat throughout 
the south of the island (eg. Marmorosphax tricalor, Sigaloseps deplanchei) and could occur in Yahoue Valley. However, the 
record of Cryptoblepharus novocaledonicus - a littoral rock dwelling species - from Yahoue in the CAS catalogue clearly calls 

into question the provenance of some of the specimens bearing this locality. 
Should the records of Nannoscincus humectus from Yahoue be substantiated the species would clearly have a much 

broader distribution, and its conservation status would need to be adjusted accordingly. 
See comments under account for Nannoscincus greeri for changes in identification of species in the report on conserving 

biodiversity in Province Nord prepared by the Maruia SOciety and Conservation International (1998). 
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Nannoscincus hanchisteus n . sp. 

Figs I , 7, 8 

TYPE MATERIAL. - Holotype: MNHN 1997.3799 (formerly AMS R149355) Pindai, 21 °20'S 164°58'E (R Sadlier and A. 

Whitaker 10.vi.1996). 
Paratypes: AMS R149356 same collection data as holotype, AMS R147811 same location as holotype (H. Jourdan 

-. iv. 1995). 

DIAGNOSIS. - Nannoscincus hanchisteus can be distinguished from all other members of the genus by the following 
combination of characters: frontoparietals fused; loreal single; left oviduct lost in females; lower eyelid with a semi
translucent window; ear opening minute; body scales smooth; adult dorsal colour distinctly lighter than lateral; ear 
opening positioned two scales posterior to lower secondary temporal; presacral vertebrae 31-32; phalangeal formula for 
pes 2.3.4.5.3. 

DESCRIPTION. - Based on all three type specimens. 
Measurements: maximum SVL 34 mm; distance from axilla to groin 61.8-65.8% of SVL (do = 63.7); distance from 

forelimb to snout 29.4-33.3% of SVL (d<> = 31.4); hindlimb length 18.2-18.2% of SVL «X> = 18.0, n = 2); tail length 
85% of SVL or more (estimated from individual with most complete tail). 

Scalation: prefrontals very small and widely separated when present (33%), otherwise absent; supraciliaries 7 (83%) or 
6; ear opening positioned 2 scales posterior to lower secondary temporal ; body scales smooth, midbody scale rows 20; 
paravertebral scales 48-50 «X> = 49.0, sd. = 1.0); scales on top of fourth finger 4-5 (d<> = 4.8, sd. = 0.29); lamellae 
beneath fourth finger 3-4 «X> = 3.2, sd . = 0.29; scales on top of fourth toe 6-7 «X> = 6.3, sd . = 0.58); lamellae beneath 
fourth toe 13-14 (d<> = 13.3, sd. = 0.58). 

Osteology: presacral vertebrae 31-32 «X> = 31.7, sd. = 0.58); phalangeal formula for manus and pes 2.3.4.4.3 and 
2.3.4.5.3 respectively. 

Colouration: dorsal colour light to mid brown, with scattered dark flecks aligned along vertebral axis to form a broken 
longitudinal line; nape with a variably defined pale blotch with a dark posterior edge. Lateral surface darker than dorsal , 

FIG. 7 . N. hanchisteus(AMS R149355 -
paratype). 

FIG. 7. N. hanchisteus lAMS R149355 -
paratype). 



FIG. 8. Sclerophyllous forest at Pinda, -
type local ity of N. hanchisteu5. 
FIG. 8 . Foret 5clerophylle de Pindai -
locality type de N. hanchisteus. 
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unmarked. Dorsal and lateral surfaces defined by a dark brown to black (darker than lateral colour) dorsolateral stripe, 

pale-edged above . Dark dorsolateral stripe extends from back of eye (inflected over tympanic region) to level of hind limbs, 

breaking up and becoming poorly defined along tail. Head slightly darker at sides than adjacent areas of body, dark 

coloring extending around lower edge of rostral scale and inflecting upwards to form a dark midrostral streak in boldly 
marked individuals, sub ocular labia Is with pale markings. Ventral surface pale with a light to heavy concentration of 
scattered brown markings at edges and regular brown markings to throat region. 



DETAILS OF HOLOTYPE. -Adult female; size 33.5 mm SVL; distance from axilla to groin 22 mm; distance from forelimb 

to snout 10.5 mm; hindlimb length 6 mm; tail length 24 mm, regenerated. 

Midbody scale rows 20; paravertebral scale rows 50; dorsal scales of fourth finger 5/5; lamellae of fourth finger 4/3 ; 

dorsal scales of fourth toe 61'; lamellae of fourth toe 131'. 

Presacral vertebrae 32. 

ETYMOLOGY. - The species name is from the Latinised Greek hanchisteus, for next of kin, and refers to the species close 

affinities with Nannoscincus humectus. 

DISTRIBUTION AND HABITAT. - The type series is from Pindaj on the northwest coast (Fig. 1) at dOO m elevation in 

closed sclerophyll forest habitat (Fig. 8). AMS R149356 and MNHN 1997.3799 were collected from beneath rocks on the 

forest floqr and AMS R147811 was collected in a pitfall trap set in forest. 

CONSERVATION STATUS. - Nannoscincus hanchisteus is very restricted in distribution , it is known only from the type 

locality at Pindai. The species likely distribution outside the type locality is difficult to predict. Sclerophyll forest is 

considered one of the most endangered habitats in New Caledonia (Bouchet et al. 1995) , and is now reduced to 2% of its 

former distribution through human activities. No field research for reptiles has been conducted in the remaining areas of 

sclerophyll forest on the west coast. The only substantial field research undertaken in adjacent areas has been in the ranges 

at Foret Plate (30 km inland to the east) where only N. humectus and N. gracilis occur The apparent rareness of N. 

hanchisteus at Pindaj is also difficult to assess as there are few suitable sheltering sites on the forest floor to search. However , 

the collection of only a single specimen from a pitfall trapping program in February - April 1995 indicates the species may 

have a sparse and scattered distribution at the type locality. The little fire ant (Wasmannia auropunctata) has invaded part 

of the Pindaj forest. Preliminary data clearly indicates a negative impact upon several of the widespread and abundant 

species of lizards in the infested area (Jourdan et al. 2000, 2001). The impact of fire ants on N. hanchisteus at Pindaj is 
unknown. However , the apparent rarity of N. green at Mt Koyaboa after the invasion of this site by W. auropunctata gives 
added cause for concern over the security of N. hanchisteus. 

Because of its restricted distribution, the fragmented nature of the remaining sclerophyll forest on the west coast, and the 
clearly established threat to this habitat from fire (Bouchet et al. 1995), the species would be ranked as Critically Endange
red:B1 and B2 under the IUCN (1996) classification system (area of occupancy dO km2 or area of occupancy dOO km2

; 

populations = 1; and an apparent continuing decline in area, extent and/or quality of habitat). This situation may be more cri
tical if the invasion by the fire ant is proved to be a threat to the species. However, it must also be recognised that limited field 
research has been carried out in areas of closed-forest in the region. Survey work in remnant sclerophyll forest and adjacent 

areas of closed-forest habitat on the ranges are required to fully determine the species distribution. 

REMARKS. - See comments under account for Nannoscincus green for changes in identification of species in the report 
on conserving biodiversity in Province Nord prepared by the Maruia Society and Conservation International (1998) . 

Nannoscincus exos n. sp. 

Figs 1, 9 

TYPE MATERlAL. - Holotype: MNHN 1997.3800 (formerly AMS R151348) valley west of Ouinguip, 20038'16"S 
164°52'02"E (A. and V. Whitaker 28.v.1997). 

Paratype: AMS R77814 Kavaatch forestry camp, 20042'S 164°50'E (R. Sadlier and P Rankin 16.xii.1978) (formerly 
paratype of Nannoscincus rankini Sadlier, 1986). 



FIG. 9. N. exas (MNHN 1997.3800 -
halatype). 

FIG. 9. N. exas (MNHN 1997.3800 -
halatype). 
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DIAGNOSIS. - Nannoscincus exos can be distinguished from all other members of the genus by the following combination 
of characters: frontoparietals fused; loreal single; left oviduct lost in females; lower eyelid with a semi-translucent window; 
ear opening minute; body scales smooth ; dorsal colour distinctly lighter than lateral; h) ear opening positioned two scales 
posterior to lower secondary temporal; presacral vertebrae 30; phalangeal formula for pes 2.3.4.4.3. 

DESCRIPTION. - Based on both type specimens unless stated otherwise. 
Measurements: maximum snout to vent length 37 mm; distance from axilla to groin 62 .3-63.5% of SVL (cl<> = 62.9) ; 

distance from forelimb to snout 32.4-33.3% of SVL (cl<> = 32.9); hindlimb length 18.9-20.3% of SVL (cl<> = 19.6). 
Scalation: prefrontals very small and widely separated , absent on left side of para type; supraciliaries 7; ear opening 

positioned two scales posterior to lower secondary temporal; body scales smooth, midbody scale rows 22; paravertebral 
scales 50-54 (cl<> = 52 , sd. = 2.83); scales on top of fourth finger 4; lamellae beneath fourth finger 4-5 «X> = 4.5); scales 
on top of fourth toe 6; lamellae beneath fourth toe 13-14 «X> = 13.75, sd. = 0.35). 

Osteology: presacral vertebrae 30; phalangeal formula for manus and pes both 2.3.4.4.3. 
Colouration: holotype - dorsal colour mid brown with scattered dark flecks aligned along scales either side of vertebral 

axis to form a broken line down middle of back; nape with an obvious pale blotch with dark markings posteriorly. Lateral 
surface darker than dorsal, unmarked. Dorsal and lateral surfaces defined by a dark brown to black (darker than lateral 
colour) dorsolateral stripe, pale-edged above. Dark dorsolateral stripe extends from back of eye (inflected over tympanic 
region) to level of hindlimbs, breaking up and becoming poorly defined along tail. Head slightly darker at sides than 
adjacent areas of body and extending around lower edge of rostral scale and inflecting upwards to form a dark midrostral 
streak in boldly marked individuals, subocular labials with pale markings. Ventral surface pale with scattered brown 

markings at ventrolateral edge, throat region unmarked. 
Paratype slightly faded overall and differs from holotype in having a uniform dorsal colour without dark vertebral 

markings and a heavier concentration of scattered brown markings at edges of ventral surface. 

DETAILS OF HOLOTYPE. - Adult female; size 34.5 mm SVL; distance from axilla to groin 21.5 mm; distance from 
forelimb to snout 11.5 mm; hindlimb length 7.0 mm; tail length 27.0 mm, reproduced. 

Midbody scale rows 22 ; paravertebral scale rows 54; dorsal scales of fourth finger 4/4; lamellae of fourth finger ?f! ; 

dorsal scales of fourth toe 6/6; lamellae of fourth toe 13/14. 
Presacral vertebrae 30. 



ETYMOLOGY. - The species name is from the Latin exos, for lacking or without bone and alludes the reduced number 

of phalanges in the pes which clearly distinguishes Nannoscincus exos from its sister species Nannoscincus hanchisteus and 

Nannoscincus humectus. 

DISTRIBUTION AND HABITAT. - Both specimens are from the same coastal range in the northeast of the island bordered 

by the Ouaieme River in the north and the Hienghene River in the south, and are separated by a straight line distance of 

10 km (Fig.l). The holotype was collected from under a rotten log in dense rainforest below the ridge top of Roches 

d'Ouaieme, and the paratype from beneath a small rock in closed-forest habitat of a hillside gully adjacent to the Hienghene 

River. 

CONSERVATION STATUS. - N. exos is very restricted in distribution being known only from two sites in relatively close 

proximity to one another. Both specimens were located opportunistically during the course of general collecting. No 

systematic field research has been carried out in this immediate area, though the para type locality has been visited on two 

subsequent occasions without finding further specimens. It is difficult to predict the species' likely distribution. It has not 

been located in suitable habitat at the base of Mt Panie (10 km north) or in the adjacent ranges to the north and it is possible 

N. exos may not occur in this part of the northeast ranges. Suitable habitat to south and west has not been collected 

systematically. 

Because of its apparently restricted distribution the species would be ranked as Vulnerable:D2 under the IUCN (1996) 
classification system (very small or restricted distribution with an area of occupancy <lOO km2 and known from <5 
locations). Survey work in adjacent areas of closed-forest habitat is required to fully determine the distribution of the 
species on the island. 

COMPARISON OF SPECIES 

The last review of the phylogenetic systematics of the genus Nannoscincus (Sadlier 1990) recognised it as including 
one species from south-eastern Australia, N. maccoyi, and five species from New Caledonia. Inclusion of N. maccoyi in the 
genus was based on a suite of derived character states including a pattern of phalange loss on the fourth digit of the manus 
which was at that time unique within the Eugongylus group of skinks. The recent description of the Australian species 
Lampropholis elongata by Greer (1997) gives the same pattern of phalange reduction for that species. However, L. elongata 
is clearly part of a different lineage of Eugongylus group skinks, indicating this character has evolved at least twice in 
the group. It also raises the possibility that the pattern of phalange reduction interpreted as a shared synapomorphy 
between N. maccoyi and the New Caledonian species of Nannoscincus by Sadlier (1990) could alternatively represent 
two independent cases of evolution of this character state within the Eugongylus group. Should this be the case Nannoscincus 
would be a monophyletiC group of species known only from New Caledonia with no direct links to Australian 
species. 

The species of Nannoscincus in New Caledonia are all diminutive with elongate bodies and reduced limbs, and a high 
degree of modification and diversity in features of scalation and osteology. This group of species exhibits a level of 
interspecific variability greater than that found between some genera in the Eugongylus group of skinks, to which they 
belong. A previous attempt to resolve relationships within the genus (Sadlier 1990) identified two groups within the New 
Caledonian Nannoscincus: the N. gracilis group comprising N. gracilis + N. slevini; and the N. mariei group (after the 
first named species) comprising N. mariei + N. greeri + N. rankini. The N. mariei group was diagnosed by the follOwing suite 
of derived characters: a single loreal scale (vs two); 5 lower labials (vs 6); and tentatively a single oviduct in femalesCleft 
oviduct lost vs present both sides). The three new species described here share this suite of derived character states for the 
N. mariei group, and the recent acquisition of a female specimen of N. rankini confirms the presence of a single oviduct in 
this species. 



Relationships within the N. mariei group are at this stage unclear, other than that all species other than N. mariei share 

the fo llowing suite of derived character states which both indicates a close relationship between these species, and helps 

distinguish them from N. mariei: frontoparietal scales fused (paired in N. mariei); frontal scale contacting first supraciliary 

(variable within and between populations in N. mariei), and a clear disc in the lower eyelid (scaled in N. mariei - see Sadlier 

1986: 57). N. mariei has the derived character state of loss of an ear opening, a feature which further distinguishes it from 

the other species, all of which have a minute ear opening. Within the N. mariei group, N. mariei is most similar to N. rankini. 

Both species have striated body scales and four phalanges in the fourth toe, and an overall dark coloration as adults with 

little differentiation between the dorsal and lateral surfaces. 

Nannoscincus rankini can be distinguished from the remaining species in the N. mariei group as follows: from N. greeri 

by having fewer phalanges on the fifth toe (3 vs 4); from N. greeri, N. humectus and N. hallchisteus by having a reduced 

number of phalanges in the fourth toe (4 vs 5); from N. humectus, N. hanchisteus , and N. exos by the texture of the dorsal 
scales (striated vs smooth); and from N. hanchisteus by fewer presacral vertebrae (29-30 vs 31-32). The relatively uniformly 
dark colour of adult N. rankini further distinguishes mature individuals of this species from N. humectus, N. hanchisteus, and 
N. exos, all of which have the dorsal colour distinctly lighter than lateral. 

N. greeri can be readily distinguished from N. humectus, N. hanchisteus, and N. exos as follows: by having more phalanges 
on the fifth toe (4 vs 3); by the texture of the dorsal scales (striated vs smooth); and by the lateral surface having a colour 
pattern of dark markings rather than being uniformly dark. It can be further distinguished from N. exos by having more 
phalanges on the fourth toe (5 vs 4). 

N. humectus, N. hanchisteus , and N. exos are all very similar to one another in appearance but can be distinguished from 
one another by the follOwing combinations of scalation and osteological characters: N. ilUmectus has 3 scales posterior to 
the lower secondary temporal, 5 phalanges in the fourth toe, and 15-19 lamellae beneath the fourth toe; N. hanchisteus has 
2 scales posterior to the lower secondary temporal, 5 phalanges in the fourth toe , and 13-14 lamellae beneath the fourth 
toe; and N. exos has 2 scales posterior to the lower secondary temporal, 4 phalanges in the fourth toes, and 13-14 lamellae 
beneath the fourth toe. 

KEY TO THE SPECIES OF NEW CALEDONIAN NANNOSCfNCUS 

1. Loreal scales two, anterior a semilunar scale positioned on posterodorsal margin of nasal failing to 
contact upper labials; lower labials 6. . . . . . . . . . 2 

- Single loreal scale; lower labials 5 

2. Forelimb pentadactyl. 

- Forelimb tetradactyl. . 

3 

N. gracilis 

N. slevini 

3. Frontoparietal scales paired; ear opening absent ; lower eyelid 'scaled' ie. without a semi-transparent 
disc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. N. mariei 

- Frontoparietal scales fused to form a single scale; ear opening extremely small ; lower eyelid with a 
semi-transparent disc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 

4 . Dorsal scales striated .... . ............... .. . . . . . . . . . . . . . . . . 5 

- Dorsal scales smooth. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 

5. Fourth finger scales 4; fourth toe lamellae 13-1 7; phalanges of pes 2.3.4.4.3 ; adult colour pattern 
dark brown overall . . . . . . . . . . . . . . . . . . . . . . . . . . . . N. rankini 

- Fourth finger scales 5; fourth toe lamellae 16-19; phalanges of pes 2.3 .4.5.4.; adult colour pattern 
with dark lateral streaks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N. greeri 

6. Three scales between lower secondary temporal and ear opening; fourth toe lamellae 15-19 ... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N. humectus 
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- Two scales between lower secondary temporal and ear opening; fourth toe lamellae 13-14 . 7 

7. Midbody scale rows 20; paravertebral scales 48-50; presacral vertebrae 31-32; phalanges of pes 
2.3.4.5.3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N. hanchisteus 

- Midbody scale rows 22; paravertebral scales 50-54; presacral vertebrae 30; phalanges of pes 
2.3.4. 4.3 ....... .. . .... ....... . ....... . . . . . .... . ... ..... . . . . N. exos 

CONSERVATION SUMMARY 

Nannoscincu.s green and N. hanchisteus appear to be the species most at risk. N. green has not been recorded with certainty 
in recent times despite repeated attempts to locate it at the type locality, and N. hanchisteus is so far known only from 
scierophyll forest at Pindai , one of the most Critically endangered habitats in New Caledonia. On the limited data available 
both species could be regarded as endangered (Bauer & Sadlier 2000). Nannoscincus ranhini appears to be restricted to high 
altitude closed-forest habitat on Mt Aoupinie in the central ranges of New Caledonia, it is not considered to be under any 
immediate threat, but because of its extremely restricted distribution could be regarded as vulnerable. Nannoscincus exos 
and Nannoscincus humectus are each known with certainty from two localities, but it is possible that both might have 
broader distributions. Until more is known of the limits of their distributions and habitat preferences the conservation 
status of both species should tentatively be regarded as vulnerable. 
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ABSTRACT 

The small burrowing skink Gracilisdncus shanae was described in 1986 from two specimens, both from southern New Caledonia. The 
species is now known from an additional seven museum specimens and has been recorded at a further two locations in the south of the 

island. This paper provides new data on the distribution, biology, and morphology of G. shanae, and re-assesses the species conservation 

status in the light of this new data . 

RESUME 

Le lezard Gradliscincus shanae (Lacertilia : Scincidae) de NouveJle-Caledonie dans le sud-ouest Pacifique : une revue de la 

morphologie, de la distribution et de son etat de preservation. 
Le petit lezard fouisseur Graciliscincus shanae a ete decrit en 1986 a partir de deux specimens, taus les deux du sud de la Nouvelle

Caledonie. Cette espece est maintenant connue par sept specimens de Musee en plus et a en outre ete trouve dans deux localites 
supplenentaires du Sud de 111e. Cet article apporte donc de nouvelles donnees a propos de la distribution, de la biologie , et de la 

morphologie de G. shonae, et examine a nouveau I'etat de preservation de I'espece en regard de ces nouvelles donnees. 

The New Caledonian scincid lizards are part of the Eugongylus group of skinks (as defined by Greer 1979), a lineage with 

its centre of diversity in the Australian - Pacific region. The group is exceptionally diverse in New Caledonia, comprising 

40 endemic species in 12 genera (most endemic) that are characterised by a broad range of morphological specialisations 

that reflect an equally diverse array of biological traits. Of particular interest are the small fossorial species in the genera 

SADLlER RA & BAUER A.M. 2002 .- The scincid liza rdGraciliscincus shanae (Lacerti lia: Seineidae) f rom New Caledonia in the southwest Pacific: a review 
of the species' morphology, distribution, and conservation status, in : NAJT J. & GRANDCOLAS P. (eds). 20010gia Neoealedoniea 5. Systematique et 
endemisme en Nouvelle-Caledonie. Memoires du Museum national d'Histoire nature"e 187: 269-276. Paris ISBN : 2-85653-536-4. 



Nannoscincus and Graciliscincus in which patterns of elongation of the body and extensive modification of the head scales 

are present .. 
The New Caledonian scincid lizard Graciliscincus shonae was described from two specimens collected in the south of the 

island, at Mt Gouemba on the east coast and Mt Koghis on the west coast (Sadlier 1986). The species remained known only 

from the types for nearly a ten-year period until it was located again at Mt Koghis in 1995. Since then it has been found 
on a further two occasions at Mt Koghis , and from two other sites in south of the island, at Riviere Bleue and Mt Ouin. 

Graciliscincus shonae is the only species in the genus. It is most similar to the recently described Simiscincus aurantiacus, 
another species placed in a monotypic genus and known from only a Single specimen collected in mid altitude closed forest 

on Mt Koghis in the same general area from which G. shonae is known. The two species share certain similarities in 
morphology including short limbs and a broad, blunt, rounded snout, and several unusual scalation characters, but differ 
markedly in osteology and coloration. 

The acquisition of additional specimens of Graciliscincus shonae over the past seven years has provided new information 
on variation in scalation and osteology, extended the known range of the species, and provided insights into its basic 
biology. This paper reviews the morphology and biology of G. shonae, and re-assesses the species conservation status. 

MATERIALS AND METHODS 

Abbreviations: Specimen abbreviations are prefixed as follows: Australian Museum (AMS), California Academy of 
Sciences (CAS), Auckland Museum (AIM). 

Measurements: the follOwing measurements were made for each adult specimen (as determined by reproductive 

maturity ancIJor obvious size classes) where possible: snout to vent length - measured from tip of snout to caudal edge of 
anal scales; axilla to groin distance - measured from middle of base of forelimb to middle of base of hindlimb; forelimb to 
snout length - measured from tip of snout to middle of base of forelimb; hindlimb length - measured from middle of base 
of hindlimb to tip of fourth toe including nail; tail length - measured from caudal edge of anal scales to tip of tail for the 

most complete tail (no specimen has an original tail). Body measurements are expressed as percentages of snout to vent 
length (SVL) in the species account. 

Sealation: head scalation terminology generally follows Taylor (1935) as described and figured by Sadlier (1986); 

midbody scale rows - number of longitudinal scale rows around body counted midway between axilla and groin; 
paravertebral scales - number of scales in a paravertebral row from first scale posterior to parietal scale to last scale at level 

of vent opening; fourth finger and toe scales - number of dorsal scales on fourth digit of hand and foot , distal scale contains 
claw, basal scale of fourth digit broadly contacts basal scale of adjacent third digit; fourth finger and toe lamellae - number 
of ventral scales on fourth digit of hand and foot, distal scale contains claw and basal scale is last largely undivided scale 
at, or proximal to, a point level with intersection of third and fourth digits. Bilateral scalation characters were scored on 

both sides and the mean value used in the species account . 
Osteology: specimens were X-rayed for counting the number of presacral vertebrae and postsacral vertebrae (taken on 

most complete tail). 



SPECIES ACCOUNT 

Graciliscincus shonae Sadlier 

Figs 1,3 

Graciliscincus shonae Sadlier, 1986:12. 

MATERIAL EXAMINED. - All from southern New Caledonia as 
follows - AMS R78143 (holotype) Mt Gouemba, 4 km up the Mt 
Gouemba rd., near Yate, 22°09'5 166°54'E eR. Sadlier and P. 
Rankin 27.xii.1978); CAS 159576 (paratype) Mt Koghis , 22°10'5 
166°30'E (A. Bauer 28.xii.1985) , AMS R146508-09, R146534 Mt 
Koghis , 22°10'5 166°30'E eR. Sadlier 15-17.i.1995); AMS 

R147856 Mt Koghis 22°10'5 166°30'E (G. Shea and R. Sadlier 
13.ix1995); AMS R150040 Mt. Koghis 22°10'5 166°30'E (R. 
Sadlier and M. Christy Il.xi.1996) ; AMS R151340 saddle between 
Mt Quin and Mt Dzumac, 22°01'5 166°28'E (A. and V. Whitaker 
22.v.1997); AIM1782 Riviere Bleue Park (G. Hunt) . 

DlAGNOSIS. - Graciliscincus shonae can be distinguished from all other species in the Eugongylus group of skinks by the 

follOwing combination of characters: body form elongate and with an elevated number of presacral vertebrae of 34 or more ; 

atlantal arches of first cervical vertebra fused dorsally , and to the intercentrum, to form a complete ring; supranasals absent; 

prefrontals small and widely separated; anterior loreal present as a semilunar scale failing to contact upper labials; upper 

labials six, first transversely elongate, fourth subocular and separated from lower eyelid by a complete row of subocular 

scales; postmental contacting first lower labial only; pairs of large chinshields two, members of third pair divided such that 

five scales separate those members bordering the labials; lower eyelid with a semi-translucent window; ear opening minute. 

DESCRIPTION. - based on 6 adult and 3 subadultljuvenile specimens - measurements are only for 5 adult specimens that 

could be measured accurately. 
Measurements: maximum SVL 58.0 mm; distance from axilla to groin 62.1-66.1 % ofSVL «X>; 64.4%, n; 5); distance 

from forelimb to snout 29.5-32.7% of SVL «X> ; 30.1 %, n; 4); hind limb length 20.5-22 .3% of SVL C<X> ; 21.6%, n 

; 5); tail length of individual with longest tail 123.6% of SVL (tip reproduced), tail stout for most its length and only 

tapering distally. 

FIG. 1. Graciliscincus shonae (AMS R 150040) 
from Mt Koghis near Noumea. 

FIG. 1. Graciliscincus shonae (AMS R 150040) 
des Monts Koghis pr.s de Noumea. 



272 r--BQSU~,. S8DJ.IER & MROlLf;LBAUER. 

FIG. 2. Dorsal (upper), lateral (middle), and ven tral (lower) views of the 
headshields of Graciliscincus shonae (AM R 146509) - with the enlarged 1" 
upper labial (1" UL) and contact between 1" lower labial (1" LL) and mental 
scale (M) labelied. 

FIG. 2. Vue dorsa le (superieure), laterale (median e), et ventra le (inferieure) 
des plaques cephaliques de Graciliscincus shonae (AM R146509) - avec 
I'indication de la premiere supra/abiale (1"UL) tres agrandie et du contact 
entre la premiere infralabiale (1"LL) et la plaque mentale (M). 

Sealation: frontonasal nearly twice as broad as long; 

prefrontals very small and widely separated; frontoparieta!s 

distinct ; interparietal distinct; parietals each bordered by a 

single nuchal and upper temporal scale; primary temporal 

single; upper and lower secondary temporals single; ter

tiary temporals two; nasals large and moderately separated; 

anterior loreal semilunar, positioned on posterodorsal 

margin of nasal and failing to contact upper labials; poste

rior loreal as broad as deep; supraciliaries six; upper labials 

six (type description and illustration - Sadlier 1986 - incor

rectly gives five upper labials), fourth contacting lower 

eyelid; postlabials two; ear opening positioned two scales 

posterior to lower secondary temporal; lower labials five, 

postmental contacting first lower labial only; large 

chinshields two, members of first pair in broad contact, 

members of second pair separated by one scale, members 

of third pair divided such that five scales separate those 

members bordering the labials, all chin scales flush with 

lower labials. 

Body scales smooth, scales of tail with three strong 

striations; midbody scale rows 22 (n = 9); paravertebral 

scales 72-78 «X> = 74.7, sd. = 2.21, n = 7); scales on top 

of fourth finger 5-6 «X> = 5.8, sd. = 0.44, n = 9); lamellae 

beneath fourth finger 6-9 «X> = 7.5, sd. = 1.10, n = 8); 

scales on top of fourth toe 9-10 «X> = 9.2, sd. = 0.35, n = 
9); lamellae beneath fourth toe 18-20 «X> = 18.8, sd. = 

0.68, n = 6), broad and poorly differentiated (accurate 

counts could not be made for some specimens). 
Osteology: premaxillary teeth 13 (n = 4) or 14 (n = 1); 

presacral vertebrae 34-36 «X> = 35.25, sd. = 0.71 , n = 8); 
postsacral vertebrae of individual with most complete tail 
35; phalangeal formula for manus and pes 2.3.4.5.3 and 
2.3.4.5.4 respectively. 

Co/Duration: dorsal colour mid-brown overall. Anterior 
edge of underlying osteoderm with a fine dark edge and 
concentration of darker pigment in adults; head dark 
brown with an opaque greyish tinge to rostral , anterior
most upper labial, nasal, mental, and anterior-most 
lower labial scales. Lateral surface lighter overall than dor
sal, similar to dorsal colour uppermost then grading from 
mid to light brown towards the venter, fine dark anterior 
edge of underlying osteoderm distinct in most adults. 
Venter pale, fine dark anterior edge of underlying osteo
derm distinct at least along ventrolateral edge in most 
adults. 



DISTRIBUTION AND HABITAT. - GraciliscincU5 shonae is known from four locations in the south of the island. All sites 

are closed-forest habitat ranging in elevation from around 200 m at Riviere Bleue and Mt Gouemba, to 500 m at Mt Koghis, 

and around 900 m at Mt Dzumac. 

Graciliscincus shonae is best known from mid elevation at Mt Koghis, an area that has been visited and researched 

opportunistically by the authors on a number of occasions over a period of 10 years. From this site six specimens have been 

collected over four different occasions. All specimens from Mt Koghis were collected in a small area of forest (approximately 

30 m diameter) characterised by numerous small rocks and logs on a soil substrate. At best , only one to two specimens 

were located during a search of approximately one hour. By contrast numerous (>20 each) Nannoscincus mariei and 

Sigaloseps deplanchei were collected beneath shelter at this site on each occasion, and the gecko Bavayia sauvagei was also 

abundant. This area is near the site where the only known specimen of Simiscincus aurantiacus was collected. 

A short-term pitfall trapping program conducted by IRD biologists in lower elevation closed forest habitat of a small gully 

on Mt Koghis (same aspect) recorded numerous Sigaloseps deplanchei but no Graciliscincus shonae or Nannoscincus mariei. The 

absence of N. mariei in particular from this lower elevation site indicates the distribution of these small burrowing lizard 

species - within what otherwise appears to be a continuous stand of closed forest habitat - could be very localised. 

CONSERVATION STATUS. - A previous assessment of the conservation status of Graciliscincus shonae (Bauer & Sadlier 

1993) identified the species as rare and very restricted (known from 1-2 localities) in distribution. While G. shonae is now 

known from a further two locations it is only represented by a single specimen at three of the four localities from which 

it has been recorded. However, given the difjculty in reliably relocating this species on Mt Koghis it is not surprising the 

species has not turned up more often during opportunistic collecting at other less frequently sampled sites. 

Given its limited distribution Graciliscincus shonae could on this criteria alone be ranked as Vulnerable: 02 (restricted 

distribution and population is susceptible ie. number oflocations <5) under the IUCN (1996) classification system. It is 

possible G. shonae will be recorded from other areas of closed forest habitat in the far south of the island but the overall 

extent of its distribution is likely to remain unchanged . When the species reliance on closed-forest habitat in one of most 

highly developed regions in New Caledonia is also considered (much of which occurs as isolated fragments - particularly 

in the lowlands), the conservation status of Graciliscincus shonae could be ranked at a higher level of threat, possibly as 

Endangered: B12 (small distribution with an extent of occurrence <5,000 km2 or area of occupancy <500 km2
, known to 

exist at <5 locations; continuing decline in area, extent and/or quality of habitat). However, both the level of decline in area 

and/or quality of habitat and the projected area of occupancy need to be established before the species can confidently be 

placed in a higher category of risk. 

A further consideration in assessing the conservation status of G. shonae would be the degree of isolation between 

populations. The apparent presence of several levels of population sub-structuring in N. mariei (as indicated by geographic 

variation in scalation - Sadlier et al. 2002) suggests varying degrees of isolation between populations of these small fossorial 

skinks at a regional and more localised scale. Given the similarity in distribution and habitat preferences between G. shonae 
and N. mariei it is possible similar patterns of spatial differentiation occur between populations of G. shonae. The possibility 

of G. shonae occuring as small isolate populations of varying degrees of relatedness should also be considered in assessing 

the conservation status of the species at a regional and local level. 

DISCUSSION 

BEHAVIOUR. - During the course of field research observations were made (R.A.5) which give some indication as to the 

niche preference of Graciliscincus shonae , and how it and Nannoscincus mariei are spatially segregated when sympatric. The 

escape response of several G. shonae collected in recent times was to attempt to retreat rapidly down pre-existing cracks 

and crevices in the forest floor beneath the shelter objects. By comparison N. mariei when disturbed generally responded 

by wriggling to, and burrowing into nearby humus and leaf litter, this being achieved through sinuous lateral movements 



FIG. 3. Distribution of Graciliscincus shonae in New Caledonia. 

FIG. 3. Distribution de Graciliscincus shonae en Nouvelle-Caledonie. 

of the body - some N. mariei were also observed to wriggle into holes and crevices in the soil beneath shelter objects. The 

blunt and obtusely rounded snout of G. shonae suggest it would be more suited to moving through the sub-surface network 

of existing natural openings beneath the surface of the forest floor. By comparison N. mariei with its depressed and more 

acutely shaped snout appears more suited to occupying the interface of the forest floor and sheltering sites, or the loose 

soil and humus just below the litter layer. However, the observations on G. shonae are few in numbers and can only be 

regarded as preliminary. 

DISTRIBUTION. - A number of lizard species are endemic to the extensive ultramafic block of southern New Caledonia 

(Bauer &: Sadlier 1993 and 2000). Some of these appear to have very localised distributions, in that despite extensive 

opportunistic collecting in the region they are still known from only one or two locations, while others are restricted to 

larger, but still discrete regions in the south of the island. Two species of skink, Nannoscincus mariei and Sigaloseps 
deplanchei, have scattered distributions in closed-forest habitat in this region (Sadlier et al. 2002 and Sadlier &: Bauer 1999, 
respectively). Of these S. deplanchei extends as far north as Mt Sindoa while N. mariei has only been recorded as far north 
as the Ngoye valley in the east and Mt Dzumac on the central mountain chain. There is a single specimen of N. mariei 
recorded as coming from La Foa but the lack of additional material from this region in recent times indicates the occurrence 

of N. mariei this far north is questionable. The known distribution of G. shonae tends to reflect that of N. mariei, and given 
the broad similarities in behaviour and preferred habitat of the two species it is reasonable to assume the northern limit 

of distribution for G. shonae might be similar to that of N. mariei. 
While the complex patterns of distribution for species endemic to the southern ultramafic region indicate an equally 

complex history of cladogenic events, most probably associated with expansion and contraction of closed-forest blocks, 
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its interpretation is currently confounded by a number of logistic factors. There has been no systematic sampling of lizards 
in Province Sud , as such there is no consistency to the geographic coverage of collecting effort - there is a particularly large 

gap in collecting effort north of Mt Dzumac. Certain species cannot be reliably recorded by standardised survey methods 
and require an approach targeted to their biology and behaviour. Lastly, the alpha systematics of the New Caledonian 

lizards is still dynamic in nature - six new species (representing 15% of the endemic scip.cid lizard fauna) have been 
described from Province Sud alone in the period 1997-2000. 

COMPARISON WITH SIMIlAR SPECIES. - For its size (16,372 km2
) New Caledonia has an exceptionally rich and 

diverse endemic scincid lizard fauna (40 species in 14 genera) when compared to New Zealand (268, 704 km2 
- 26 species 

in 2 genera), or even the diversity of species in the Eugongylus group in southeastern Australia (-3 15,000 km2 on the coast 
and highlands - -32 species in 11 genera, depending on taxonomy used). The high level of generic diversity in the New 

Caledonian skinks reflects an array of unusual features in morphology and behaviour. One of the more interesting aspects 
of this morphological divergence are those specialisations clearly associated with a fossoria l existence. Elongation of the 
body and reduction in the size of the limbs and digits in lizards are features characteristic of burrowing species, and are 

typified by an increase in the number of vertebrae in the body and loss of phalanges on the digits, as well as a high degree 
of modification of the head scalation. 

Among the New Caledonian members of the Eugongylus group there are three distinct, and possibly related genera of 
burrowing skinks that show a high degree of morphological specialisation. One of these, the New Caledonian Nannos
cincus, comprises eight species in two well-defined species groups (SadUer et al. 2002). The other two, Graciliscincus and 
Simiscincus, are monotypic genera. These taxa all share certain scalation characteristics involving some degree of 
modification of the anterior head shields including reduction or loss of the anterior loreal scale, and small and widely 

separated prefrontal scales. They also have the atlantal arches of the first cervical vertebrae fused to the intercentrum, and 
in the case of Nannoscincus (Sadlier 1990) and Graciliscincus these elements are also fused dorsally. There are however, 
Significant differences between these genera the number of presacral vertebrae and phalange formula for the manus and 
pes. The species of Nannoscincus are characterised by both elongation of the body (as expressed by an increased number 

of presacral vertebrae ranging from 29-34) and diminution of the digits (as expressed by loss of phalanges). Graciliscincus 
shonae also has an elongate body and an increased number of presacral vertebrae (34-36), but has not undergone a 
reduction in the number of phalanges on the manus or pes. Simiscincus aurantiacus would appear to the most primitive of 

the three genera in having only a moderately elongate body, 29 presacral vertebrae (similar to a number of surface active 
New Caledonian species in other genera), and no reduction in the number of phalanges on the manus or pes. 
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ABSTRACT 

The New Caledonian scincid lizard Caledaniscincus arestes was described from Mt Panie in the northeast ranges in 1986. Recent field 

research has extended the range of the species in this region to nearby Mt Colnett and Mt Ignambi, and south to several distant sites in 

the central ranges. Allozyme electrophoresis indicates subtle genetic and morphological differentiation between the broadly allopatric 

northern and southern populations. The species is restricted to mid to high elevation habitat throughout its range. It is likely to be 

continuously distributed in mid to high altitude closed forest habitat on the various peaks of the Panie range , and considered to not be 

under any immediate threat in this region. By contrast , populations in the central ranges are discontinuous and relictual nature , and are 

highly susceptible to threats associated with human activity in the area, most notably mining and frequent burning of adjacent woodland. 

The conservation status of the isolate populations in this region is rated as potentially endangered. 

RESUME 

L'etat des connalssances sur le lezard Caledoniscincus orestes Sadlier (Reptilia : Scincidae) de Nouvelle-Caledonie dans le 

Sud-Oues! Pacifique. 

Caledaniscincus arestes, un lezard Scincidae de Nouvelle-Caledonie, a ete decri! en 1986 du Mont Panie dans les montagnes du nord-est. 
De recentes etudes realisees sur le terrain ont depuis etendu I'aire de repartition de I'espece, a la fois dans cette region jusqu'aux Monts 

Colnett et au Mont Ignambi tout proches, mais aussi vers le sud jusqu'a plusieurs sites de la chalne centrale bien plus eloignes. 
L'electrophorese enzymatique indique de subtiles differences genetiques et une differentiation morphologique entre les populations tres 

largement allopatriques du nord et du sud. Cette espece se limite aux habitats de moyenne et de haute altitude dans toute son aire de 
repartition. Elle doit etre certainement repartie de fa,on continue dans les habitats forestiers fermes de moyenne et de haute altitude des 

ADLlER RA, O'MEALLY D. & BAUER A.M. 2002.- The scincid lizard genus Caledoniscincus (Rept ilia : Scincidae) from New Caledonia in the southwest 
Pacific: a review of Caledoniscincus orestes Sadlier, in : NAJT J. & GRANDCOLAS P. (eds), 20010gia Neocaledonica 5. Systematique et endemisme en 
Nouvelle-Caledonie. Memoires du Museum national d'Histaire naturelle 187: 257-267 . Paris ISBN : 2-85653-536-4. 



differents sommets du Massir du Panie , une zone oil eUe peut etre consideree comme n'etant pas paniculierement menacee a l'heure 

actueUe. Au contraire, les populations de la chaine centrale sont discontinues et de nature relictueUes ; elles semblent paniculierement 

sensibles a cen aines menaces associees a la presence humaine dans la region, principalement les activites minieres et les rrequents 

incendies des rorets adjacentes. Le statut de conservation de ces populations isolees est qualifie de potentiellement menace. 

INTRODUCTION 

Caledoniscincus orestes was described in 1986 from a series of specimens collected in mid to high altitude (500-900+ m) 

closed forest habitat on Mt Panie in the northeast ranges of New Caledonia (Fig. 1). At the time of deSCription the species 

was presumed restricted to that mountain, and was the first lizard species in New Caledonia recognised as being restricted 

to forest at higher elevation . The recent Diadema survey of forests in New Caledonia in 1998 extended the distribution of 

the species in the northeastern ranges to Mt Colnett and Mt Ignambi Qones 1998; Ekstrom et al. 2000). Field research by 

the authors over the past five years has resulted on the discovery of C. orestes much furthe r south (-140 km) at Plateau de 

Dogny and Me Adeo, and examination of collections in the Queensland and Auckland Museums identified the species from 
two other sites in the central ranges, Table Unio and Mt Sindoa. 

The widely separated northern and central range populations are very similar in appearance but show Significant 

variation in several scalation characters . A genetic survey of samples from the Mt Panie, Me Adeo and Plateau de Dogny 
populations using allozyme electrophoresis showed a low level genetic divergence between the northern and southern 
populations, and a finer level of difference between the two southern populations tested. The morphological and genetic 

differences in combination would suggest the two widely allopatric populations of C. orestes have differentiated to comprise 
two isolated, non-interbreeding entities, each with subtle morphological and genetic markers. On this data the northern 
and southern populations could be forma lly recognised as distinct sub-species. However, the large, isolated ultramafic 
peaks that occur on the north western and central western side of the island have not yet been sampled. The possibility 

of C. orestes occurring along these peaks and of clinal variation in both morphological and genetic characters cannot be 
ruled out. For this reason we do not here formally name the populations of C. orestes from the central ranges. 

The data gathered on Caledoniscincus orestes over the past 5 years have markedly expanded the concept of this species 

from that presented in the original description 14 years ago. It is the purpose of this paper to report on the Significant 
extension south in range for this species, present a revised deSCription of the species incorporating all known populations, 
outline morphological and genetic variation within the species, and assess the species conservation status in the light of 
this new information. 

MATERIALS AND METHODS 

Abbreviations. Institutional abbreviations are as follows: Australian Museum (AMS); Naturhistorisches Museum, Basel 
(NHMB); Auckland Museum (AIM); Queensland Museum , Brisbane (QM). 

The full suite of morphological characters listed below was scored for each specimen where possible. 
Measurements. Snout to vent length (SVL) - measured from tip of snout to caudal edge of anal scales; axilla to groin 

distance - measured from middle of base of forelimb to middle of base of hindlimb; forelimb to snout length - measured 
from tip of snout to middle of base of forelimb; hindlimb length - measured from middle of base of hind limb to tip of fourth 
toe including nail ; tail length (TL) - measured from caudal edge of anal scales to tip of tail, on complete Original tails only. 
Body measurements (axilla to groin, forelimb to snout , hindlimb, and tail lengths) are for adults only, as determined by 

reproductive maturity (presence of enlarged yolked ovarian follicles or eggs in females, and presence of enlarged testes and 
distinctive coloration in males) and/or obvious size classes, these are expressed as percentages of snout to vent length in 
the taxon accounts. 



FIG. 1. Adult male (upper) and adult female 
(lower) Caledoniscincus orestes from Plateau 
de Dogny in the central ranges. 

FIG. 1. Male adulte (en haut) et femelle 
adulte (en bas) de Caledoniscincus orestes 
du Plateau de Oogny dans les montagnes du 
centre. 

Scalation. Midbody scale rows (MBR) - number of longitudinal scale rows around body counted midway between axilla 

and groin; paravertebral scales (DSR) - number of scales in a paravertebral row from first scale posterior to parietal scale 

to last scale at level of vent opening; fourth finger and toe scales - number of dorsal scales on fourth digit of hand and foot, 

distal scale contains claw and basal scale broadly contacts adjacent basal scale of third finger or toe; fourth finger and toe 

lamellae - number of ventral scales on fourth digit of hand and foot, distal scale contains claw and basal scale is last largely 

undivided scale at, or proximal to, a point level with intersection of third and fourth digits. Bilateral scalation characters 
were scored on both sides and the mean value used. Sexual dimorphism in paravertebral scales (the scalation character 

most likely to exhibit this trait) was assessed using independent two-sample H est in the largest single sample from a single 

location. Variation between populations was assessed using independent two-sample t-tests for all scalation characters. 
Electrophoretic Methods. Standard methods for cellu lose acetate electrophoresis of liver homogenates on TITAN III 

plates (Helena Laboratories) were used to assess genetiC relationships between populations (Hebert and Beaton 1989; 

Colgan and Flannery 1992; Sadlier et al. 1993). Only tissue samples with a corresponding voucher specimen from the 
Australian Museum Tissue and Herpetology Collections were used for the analysis (see below). Where more than one locus 
encoding the same enzyme was found, they were designated numerically in order of decreasing anodal mobility. Allozymes 
are designated (alphabetically) in the same fashion, for each locus. The follOwing systems were examined: Aat, Aspartate 
aminotransferase (EC 2.6.1.1); Ak, Adenylate kinase (2.7 .4.3); AId, Aldolase (4.1.2.13); Ch, Creatine kinase (2 .7.3.2); Est, 
Esterases (3. 1.1.1); Fdp, Fructose bisphosphatase (3. 1.3. 11); Fum, Fumarate hydratase (4.2. 1.2); Gapd, Glyceraldehyde-
3-phosphate dehydrogenase (1.2. 1.12); Gd, Glucose dehydrogenase (1.1.99 .10); Gpd, Glycerophosphate dehydrogenase 
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(1. 1.1.8); Gpdh, Glucose-6-phosphate dehydrogenase (1.1.1.49); Cpi, Glucosephosphate isomerase (5.3 1.9); Tdh, Isoci
trate dehydrogenase (NADP+) (1.1.1.42); Ldh, Lactate dehydrogenase 0.1.1.27); Mdh, Malate dehydrogenase 0 .1.1.37); 

Me, Malic enzyme (1.1.1.40); Mpi, Mannose-6-phosphate isomerase (5.3.1.8); Pep:La, Peptidase Leucine-Alanine substrate 
(3. 4.13 .-); Pep: Lgg, Peptidase Leucine-Glycine-Glycine substrate (3.4.13.-); Pgd, Phosphogluconate dehydrogenase 
(1.1.1.44); Pgm, Phosphoglucomutase (5 .4.2.2); Pnp, Purine-nucleoside phosphorylase (2.4.2.1); Sdh, Sorbitol dehydro

genase (1.1.99. 21); Sod, Superoxide dismutase 0.15 .1.1); Tpi, Triose-phosphate isomerase (5.3. 1.1); Ugpp, UDP-glucose 

pyrophosphorylase (2.7.7.9); Xdh, Xanthine dehydrogenase 0.1.1.204). The computer package PopGene (Yeh and Boyle 
1997) was used to perform genetic analyses, including distance calculations , and estimates of heterozygosity. 

Specimens examined electrophoretically, tissue numbers in parentheses: AMS R144218 (NR2305), R144219 
(NR2306), R144220 (NR2307) , R144221 (NR2482), R144222 (NR2483), R144223 (NR2484), R144224 (NR2485), 

R149984 (NR4597), Mt. Panie; AMS R149905, (NR4527), R149906 (NR4528), R149907 (NR4529), R149910 (NR4530), 
R149901 (NR4541), R149902 (NR4542), Me Adeo, Neoua area; AMS R147906 (NR3543), R147859 (NR3560), R147861 

(NR3562) , R147862 (NR3563), R147864 (NR3610), R147865 (NR361l), R147863 (NR3612) Plateau de Dogny. 

SYSTEMATICS 

The species of Caledoniscincus are all similar in a number of aspects of morphology. Variation in size, body proportions, 
and scalation is minimal and most species are recognised on a combination of these characters, including adult colour. The 
suite of size, scalation, and osteological characters common to all species in the genus is given in Sadlier et al. (1999). C. 

orestes is one of eleven species of Caledoniscincus currently recognised. It has not been reviewed since the original 
description (Sadlier 1986) which was based on 11 specimens from Mt Panie. The account below describes variation in 
proportions, and certain features of scalation, osteology, and coloration for a pooled sample representing all populations 
of Caledoniscincus orestes. 

Caledoniscincus orestes Sadlier, 1986 

MATERIAL EXAMINED. - AM RI52225-27 Mt Ignambi (1000 
m) 20°28'5 164°36'E; AM R77878 Mt Panie , 20°33'5 164°46'E (R. 

5adlier and P. Rankin, 17.xii.l978); AM R77879-80, R77885-87 
Mt Panie, 20°35'5 164°46'E (R. 5adlier and P. Rankin, 
17.xii. 1978); AM R77881-83 , Mt Panie, 20°34'5 164°46'E (R. 
5adlier and P. Rankin , 17.xii.l978); AM R144216-26 Mt Panie, 
20°33'5 164°46'E (R. 5adlier and P. Rowland , 20.viii.l994); AM 

RI47859-65 , RI47906 Plateau de Dogny, 21°36'5 165°52'E (R. 

5adlier and G. 5hea, 17.ix. 1995); AM RI49901-1O, RI49919-20, 
R149926-27 Me Adeo, Neoua area, 21 °29'5 16S037'E (R. 5adlier, 
25.x.1996 -l.xi.l996);AIM 1963-65, 1731, 1825-26 Mt5indoa, 
21°44'5 166°13'E (G. Hunt); QMJ43975-76 Table Unio, 21°33'5 
165°47'E (G. Monteith). 

DIAGNOSIS. - Caledoniscincus orestes can be distinguished from the other species of Caledoniscincus by the follOwing 

combination of characters: 1) moderately large size (45-63 mm SVL); 2) tail (average) approximately 1.5 times longer than 

body; 3) midbody scales in 32-36 rows; 4) paravertebral scales in 53-63 rows; 5) postsacral vertebrae 50; 6) adu lt males 

with distinct pale vertebral markings; 7) lateral surface wi thout a pale midlateral stripe; 8) rostral shield with a dark 

midrostral streak; 9) adult males primarily with an orange flush to the ventral surface in life. 

A comparative table of key diagnostic morphological characte rs for all species of Caledoniscincus is given in Sadlier et al. 

0999 - note: an editorial error at publication resulted in the coloration characters for vertebral stripe, mid-lateral stripe, 

and dark mid-rostral streak being reversed), and a key to all species is provided in Bauer &: Sadlier (2000). 
An electrophoretiC survey of all species of Caledoniscincus (Sadlier et al. 1999) clearly identified C. orestes (represented 

by the type population from Mt. Panie) as genetically distinct from all other species in the genus, with a Nei's unbiased 

genetic distance of 0.36 between it and a cluster of species including C. austrocaledonicus, C. haplorhinus , C. aquilonius and 
C. terma. 
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DESCRIPTION. - based on 53 specimens (36 adults, and 17 sub-adults/juveniles), measurements are for adults 

(SVL> 45 mm). 

Measurements: maximum SVL 63.0mm; distance from axilla to groin 50.0-62.3% ofSVL (dG = 56.4%, n = 37); distance 

from forelimb to snout 32.8-42.3% of SVL «X> = 37.8%, n = 37); hindlimb length 31.1-39.3% of SVL «X> = 36.2%, n 

= 37) ; tail length 145.6% of SVL for the individual with the most complete tail showing no obvious sign of regeneration. 
Scalation: midbody scale rows 32-36 «X> = 31. 7, sd. = 1.39, n = 53); paravertebral scales 50-63 «X> = 56.7, sd. = 2.43 , 

n = 52), showed Significant variation (P value <0.05) between males 55-61 (n = ll) and females 58-63 (n = 4) respectively 

in the single largest sample from Mt Panie «X> 57.4, vs 60.0, tl3 = -2 .34, P = 0.04); scales on top of fourth finger 9-12 
(d<> = 10.2 , sd . = 0.58, n = 53); lamellae beneath fourth finger 12-19 «X> = 15.0, sd. = 1.26, n = 53); scales on top of 
fourth toe 12-17 (d<> = 14.0, sd . = 1.09, n = 53); lamellae beneath fourth toe 21-31 (d<> = 26.3, sd. = 1.7, n = 52). 

Colouration: there is marked sexual dimorphism between adult males and females. Sub-adults and juveniles are similar 

in coloration to adult females. 
Adult males: dorsal surface dark brown with fine , scattered pale flecks and prominent pale vertebral markings usually 

present as an uneven edged stripe from nape lO just past level of hindlimbs, or broken anteriorly into a series of elongate 
blotches; head (including face), neck, and nape, lighter in colour and with a coppery flush; dark mid-rostral streak present. 
Dorsolateral stripe fine , black, pale edged above, prominent and continuous anteriorly from rostral to forelimbs, then 
broken along length of body to just past hindlimbs. Lateral surface mid to dark brown uppermost, similar in tone to dorsal 

surface along laterodorsal margin but becoming progressively lighter in tone approaching ventral surface; contrast between 
dorsal and lateral surfaces less obvious than for females. Ventral surface in life orange from level of forelimbs to tail , 
including underside of hindlimbs, occasionally yellow, remainder of throat with a greyish-blue tinge; side of body from 

region of forelimb to ear with a red tinge. 
Adult females: Dorsal surface midbrown, uniform in color or with faint , pale vertebral markings of varying intensity, 

only rarely as distinct as those present in adult males. Lateral surface uniformly black, rarely lighter (dark brown) in tone; 
head with a faint cop perish flush anteriorly; dark mid-rostral streak present. Dorsal and lateral surface sharply contrasting 
and with a well defined dorsolateral edge. Ventral surface dull grey overall in life or with a moderate orange to pink flush 

from forelimbs to tail , remainder of throat with a greyish-blue tinge. 
Sub-adults: as for adult females but pale vertebral markings always indistinct. Ventral surface grey in life. 
Juveniles: as for adult females but dorsal colour much lighter, grey to mid brown, and with no obvious pale vertebral 

markings. Ventral surface grey in life. 
Field notes on which the ventral color in life given in the type description (Sadlier 1986) are based indicate a yellow 

ventral color in the single adult male specimen and a pale yellow merging towards a pinkish flush posteriorly in the adult 
female specimen examined . While the description of the adult female specimen is similar to that given above in the species 
account, all adult male C. orestes collected in recent times have had orange colored venters. There are two possible reasons 
for this discrepancy in adult male ventral colour. Firstly there could be subtle season variation in ventral color in some 
males, the type was collected in the wet season month of December whereas red ventral color was recorded in the spring 

month of August. Alternatively the yellow ventral colour observed in the Single male recorded could represent a low 

frequency polymorphism, a state which has been observed in C. austrocaledonicus. 
Variation: There is no obvious difference in adult coloration between any of the populations of Caledoniscincus orestes. 

Geographic variation in scalation was assessed by analysis of variance between all geographically discrete populations. 
Sample sizes were uneven and in some instances represented by only a few individuals - in these cases the results are only 
indicative. There appears to be no obvious variation in scalation between samples from Mt Panie and Mt Ignambi in the 

northeast ranges. The two specimens from Mt 19nambi are well within the range of variation recorded for the larger sample 
from Mt Panie. This is not unexpected as these two peaks are only 22 km apart and lie on the same continuous high altitude 
range. In the absence of any indication of Significant intra-population variation between the two northern samples these 
were pooled into a single group. There was no significant variation for any of the scalalion characters between samples from 

the central ranges, and the four southern samples were also pooled into a Single group. Variation in scalation between these 
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TABLE 1. Allele frequencies of Caledoniscincus orestes. as determined by protein electrophoresis. 29 presumptive loci were scored, however, only the 12 
variable loci are shown here. Enzyme abbreviations are listed in the text. Sample sizes vary due varying activities of enzymes in particular specimens. 

TABLE 1. Frequences a/leliques de Caledoniscincus orestes, determinees par electrophorese des proteines. 29 locus presumes ont ete etudies mais seuls les 12 
locus qui se sont revelf~s variables sont montres ;ci. Les abreviations des enzymes sont indiquees dans le texte. La taille des echantiflons varie a cause des 
differences d'activite des enzymes parmi les specimens. 

Population Aatl Ak Est G6pd Gapd Gpd Gpi ldh Me Pep:La Pnp Ugpp 
Mt Panie Allele A 1.00 0.50 1.00 1.00 1.00 1.00 0.93 0.12 1.00 0.12 0.12 

B 1.00 0.29 0.07 0.88 0.88 0.88 
C 0.14 
D 0.07 
E 

Sample size 8 8 7 8 7 3 7 8 7 8 8 
Me Adeo AlI.ele A 1.00 0.86 0.71 0.67 1.00 0.92 

B 0 .14 0.29 0.29 1.00 0.33 0.08 1.00 1.00 1.00 
C 0.50 1.00 
D 0.14 
E 0.07 

Same.le size 7 7 7 7 6 7 5 6 7 2 7 6 
Plateau de Allele A 1.00 1.00 0.29 1.00 0.83 0.60 0.71 0.29 
Dogny B 0.29 0.71 0.17 0.40 0.29 1.00 0.50 1.00 0.71 

C 0.50 0.50 
D 0.21 
E 

Same.ie size 7 7 7 7 6 7 5 7 7 3 7 7 

two regional groups was then assessed by two-sample t tests for each character. Variation at different levels of Significance 

between the northern and southern groups (respectively) was found in: number of midbody scale rows 32-36 vs 30-32 

«X> 32.7 vs 30.9, tS1 = 7.479, P<O.OOOl); dorsal scale rows in adult males 55-61 vs 50-58 «X> 57.5 vs 54.9, t20 = 2.57, 

P<0.05), and in adult females 59-63 vs 54-58 (<X> 59.6 vs 56.7, t1 2 = 3.26, P<O.Ol) ; lamellae beneath fourth finger 12-17 

vs 13-19 «X> 14.2 vs 15.6, tSI = -4.678, P<O .OOOl); lamellae beneath fourth toe 23-29 vs 23-31 «X> 25.5 vs 26.9, t50 

= -3.305, P<OOl) 

The electrophoretic results (Table 1) show the allozymic frequencies at variable loci for the 21 individuals examined. 

The individual genotypes are available from the authors (DO'M) upon request. The level of variation is generally low. 

Overall, levels of heterozygosity are low (Ho=0.04 ± 0.03), with similar values for Ho among populations. Of the twenty 

nine presumptive loci scored, 18 were invariant, namely Aat2, Aid Ch, Fdp , Fum, Cd, Ldhl, Ldh2, Mdh, Mpi, Pep-la, Pgd, 

Pgml, Pgm2 , Sdh, Sod, Tpi , andXdh. There is a Single fixed difference for Aatl between the northern (Mt Panie) and southern 

populations (Me Adeo and Plateau de Dogny). A further 3 loci show major frequency differences between the north and 

south. Me Adeo also shows an unique allele, fixed at the Capd locus. Between the two southern populations, Nei's Unbiased 
distance is 0.02 , indicating very low levels of differentiation. Between the northern and southern populations, this increases 
to 0.09 , however this is well within the range for conspecifics of this group (Sadlier et al. 1999) . 

DISTRIBUTION AND HABITAT 

In the north of its range C. orestes has been recorded from Mt Panie, Mt Colnett, and Mt Ignambi, all on the Panie massif. 
From the central ranges it has been recorded (in a south to north order) from Mt Sindoa, Plateau de Dogny, Table Unio, 
and Me Adeo (Fig. 2). 
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FIG. 2. Distribution of Caledoniscincus orestes in New Caledonia. 

FIG. 2. Distribution de Caledoniscincus orestes en Nouvelle-Caledonie. 

Throughout most of its range C. orestes occurs in closed forest habitat at an elevation of 500 m and above. In the 

northeast ranges Jones (1998) records Caledoniscincus orestes from 500 and 1000 m at Mt Colnett and at 1000-1200 m on 

Mt Ignambi. On Mt Panie we have recorded it from a number of sites between 690 and 1628 m (Fig. 3). Field data 

associated with two specimens collected on Mt Panie by Roux in 1911 indicate these came from 500 m. From two of the 

four sites in the central ranges the species is known only from high elevations. Specimens collected at Mt Sindoa were taken 

from pitfall traps set between 900-1000 m. The sample collected on Plateau de Dogny was collected in a tall forest in the 

basin of the plateau at approximately 1000 m altitude (Fig. 4), but was not observed at lower elevations along the walking 

track to the plateau. Specimens from Table Unio lack elevation data . The sample from Me Adeo in the central ranges shows 

the broadest altitudinal range of the southern populations. It was collected at 800 and 1000 m elevation during the 1996 

Maruia Society/Conservation International Survey, and observed from between 400-600 m by Jones (1998) - this is the 

first record of the species from below 500 m. 

COMPARISON WITH OTHER SPECIES 

The recent description of a number of new species of Caledoniscincus from Province Nord (Sadlier et al. 1999) has 

highlighted the mosaic of species diversity occurring in closed forest habitat in the region. However, it is clear from ongoing 

field and laboratory research that our knowledge of the diversity and distribution of this group of lizards is far from 
complete. 

Species regionally sympatric with Caledoniscincus orestes in the northern ranges are C. austrocaledonicus, C. haplorhinus , 
and C. aquilonius. Both C. austrocaledonicus (SVL 44-57 mm) and C. haplorhinus (SVL 42-55 mm) from the northeast ranges 

are smaller than C. orestes (SVL 47-63 mm), and have a distinct white midlateral stripe that is lacking in C. orestes. 



FIG. 3. High elevation (1 400·1500 m) closed·forest on Mont Panie. 

fiG. 3 . Foret fermee de haute altitude (1400-1 500 m) sur le Mont Panie. 

C. orestes and C. aquilonius are locally sympatric at mid elevation (680 m) on Mt Panie and at high elevation 
(1000 m) on Mt Ignambi. The two species can be distinguished by differences in size, dorsal colour in adult males, 
and lateral colour in adult females as follows: C. orestes is larger than C. aquilonius (SVL 39-52 mm); male C. orestes 
have obvious and contrasting pale vertebral markings whereas male C. aquilonius have the pale markings scattered 
over the dorsal surface; and adult female C. orestes have a uniformly black (rarely lighter in tone) lateral surface 
between the forelimbs and snout whereas this area of the body in C. aquilonius although dark in colour is not uniform 
in tone, and has scattered pale markings. 

In the central ranges the only species that C. orestes could be confused with are Similarly coloured populations 
of C. austrocaledonicus. South of Col d'Amieu C. austrocaledonicus are dark in color, have a pale vertebral stripe, and 
lack a pale midlateral stripe, and as such resemble C. orestes in overall appearance. However, the two species differ 
markedly in adult size (SVL 47-63 mm vs 39-49 respectively) and distribution of dark coloration on the lateral 
surface anterior of the forelimbs. This area of the body is uniformly dark in C. orestes (but grading in tone from dark 
uppermost to lighter towards the venter in males), whereas in C. austrocaledonicus there are conspicuous, scattered 
pale markings. Populations of C. austrocaledonicus in the central ranges north of Col d'Amieu are readily distin
gUished from sympatric C. orestes (i. e. Me Adeo) by the presence of a pale midlateral stripe. 

CONSERVATION STATUS 

The Massif du Panie forms a continuous block of mid to high altitude closed forest habitat on its eastern (most seaward) 
side. C. orestes is most likely continuously distributed throughout this habitat from Mt Panie in the south to Mt 19nambi 
in the north , a straight line distance of approximately 20 km. In the northeast ranges the species is not considered to be 
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FIGS 4-5. 4. remnant tall closed-forest habitat (1 000 m) on the Plateau de Dogny; 5, recent fire scars at edge of closed forest habitat resulting from burning 
of adjacent open grassland/woodland - western facing slope in the northeast ranges near Ouyaguette approximately 10km southwest of the summit of Mt 
Panie. 

FIG. 4-5. 4. foret fermee haute rel ictuelle (1 000 m) sur le Plateau de Dogny ; 5, traces de feux recents;; la lisiere d'un habitat de forOt fermee. Ces traces resultent 
de I'incendie des zones de savane boisee adjacentes ;; la foret, sur la pente ouest des montagnes du nord-est pres de Ouyaguette, ;; environ 10km au sud-est 
du sommet du Mont Panie. 



under any immediate threat, however, the impact of fire on closed forest habitat of the region should be considered in 

assessing the security of the species in the long-term. In this region, as elsewhere throughout New Caledonia, burning.of 

the open, naiouli woodland (Melaleuca quinquenervia) adjacent to closed forest habitat impacts upon the forest edge, 

resulting in a progreSSive overall reduction in area of forest habitat with time (Fig. 5). On the eastern side of the range 

naiouli woodland generally occurs at lower elevations. Given a lower altitudinal limit for C. orestes of approximately 

500 m , the impact from fire on the species' distribution on the eastern side of the range will generally be limited. On the 

drier, western side of the range, closed forest habitat is confined to higher elevations, and burning of the naiouli woodland 

adjacent to closed forest will directly impact on the preferred habitat for C. orestes. The northeast ranges have been 

identified as an area with a number of endemic reptile species (Bauer and Sadlier 1993; Bauer and Sadlier 2000), and new 

species continue to be found in the region (Bauer et al. 2000). Two of the gecko species endemic to the area (Bavayia ornata 

and Bavayia validiclavis) occur in low to mid elevation closed forest habitat. These species are likely to be directly affected 

by loss of habitat resulting from fire and subsistence agriculture occurring at lower elevations. 

The populations of C. orestes in the central ranges all appear to be discontinuous from each other, and are in effect isolate 

populations with very limited and localised distributions. Subtle genetic differences between the Me Adeo and Plateau de 

Oogny populations (the two sites in the region for which tissue samples were available) indicate some low level ·of 

reproductive isolation between these populations. The presence of intervening areas of low elevation «500 m), or 
unsuitable habitat (maquis shrubland or naiouli woodland) in the central ranges might explain the disjunct nature of some 
populations of C. orestes in the region. However, the apparent absence of C. orestes from several mid altitude closed forest 

habitat sites surveyed in the central ranges (Plateau de Oogny, Col d'Amieu , and Col des Roussettes) suggests that in certain 
parts of the region the species may not occur at lower elevations for other reasons. The reason for the species absence from 

apparently suitable habitat is not clear, but is unlikely to be due to competition with other diurnal skinks as C. orestes has 
been recorded sympatric with other species of Caledoniscincus and Tropidoscincus at other sites in both the northeast and 

central ranges. 
As small isolates, the individual populations from the central ranges are likely to be highly vulnerable to disturbance. 

Me Adeo is partially an ultramafic peak, and closed forest habitat above 500 m in elevation only occurs on part of the peak, 

the remainder being vegetated by maquis shrubland, the heath-like formation endemic to ultrarnafic soils. Repeated firing 
at this site - which results in encroachment on the high elevation forest (800 rn and above) by shrubland - was identified 
as a major threat to the site's biodiversity value in the recent survey by Conservation International, Maruia Society, arid 

Province Nord Provincial Government (1998). This activity in particular is likely to impact upon the long-term survival 
of C. orestes at this site. Burning is also likely to have played a part in the reduction of closed forest habitat to remnant 
patches on Plateau de Oogny. The situation at the other two sites in the central ranges is unknown. Because of the 

fragmented and relictual nature of the species distribution in the central ranges, the threats posed by the presence or 
potential for mining (some sites), and the impact of frequent firing, these southern populations of C. orestes could be ranked 
as Endangered: Bl , B2 under the current IUCN (1996) classification system (area of occupancy <500 km2

, severely 
fragmented ie. isolated sUb-populations with a reduced probability of colonisation, if once extinct; number oflocations <5; 

continuing decline in area and extent of occurrence as indicated by a continuing decline in quality of habitat at some sites). 
Further field research is required to fully identify the species distribution in the central ranges, and its possible 

occurrence on the ultramafic peaks of the west coast. 
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Field research in the ultramafic peaks of northwest New Caledonia has resulted in
the discovery of two new species of scincid lizard from the Massif de Kopéto. One is
a surface active species of moderate size that on the basis of genetic and morpholog-
ical criteria is recognized as the sister species to Lioscincus steindachneri Bocage (the
type species of the genus). The other species belongs to the genus Nannoscincus, a
group of diminutive, elongate, small-limbed, burrowing species. Both are so far only
known from relatively high elevation closed forest on the Massif de Kopéto, an area
actively mined for nickel. Both species are considered to be of particular conserva-
tion concern due to their apparently restricted distribution, and the potential threat
to their preferred habitat from mining activities.

Prior to the 1980s, the herpetofauna of New Caledonia was very poorly known. Virtually all
of the systematic and distributional data available were derived from the research of Roux (1913)
or earlier workers, and additional small collections of material were made only sporadically in the
intervening decades, resulting in the description of only a few new taxa (see review in Bauer and
Sadlier 2000). During the period between 1980–2000 many new lizard species and several new
genera were discovered and described, bringing the number of recognized lizard taxa in New
Caledonia to 68, of which 61 are endemic (Bauer and Sadlier 2000). This increase resulted large-
ly from an extensive program of targeted field research that sampled humid and sclerophyll forests
as well as maquis vegetation at all elevations. Much of this field research focused on the rich lizard
fauna found in the humid closed forests of the axial mountain chain that runs nearly the full length
of the main island, the Grand Terre. Recent expeditions to mid- and high-elevation sites within the
major forest blocks have led to the description of many new taxa with highly restricted distribu-
tions (e.g., Bauer et al. 1998, 2000; Sadlier et al. 1998; Sadlier and Bauer 1999, 2000), indicative
of the extensive microendemism that characterizes most of the New Caledonian herpetofauna
(Bauer and Sadlier 1993, 2000; Bauer 1999).

Despite this effort, much of New Caledonia remained herpetologically unexplored. In partic-
ular, the series of large, isolated ultramafic peaks on the northwest side of the island constituted one
of the most poorly known areas in New Caledonia. These massifs are substantially drier than the
axial ranges on metamorphic rock that parallel them to the east (Paris 1981; Sautter 1981) and they
support a rich and distinctive flora (Jaffré 1974; Jaffré and Latham 1974). They are mostly covered
by maquis shrubland, a vegetation formation that has evolved to cope with the toxic, mineral-rich
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soils, but at higher elevations have remnant patches of moist forest, characterized by numerous
emergent Araucaria (Jaffré 1980; Morat et al. 1986; Jaffré et al. 1987).

In 2001 a field program was initiated in Province Nord, Grande Terre, to determine the lizard
species composition and conservation significance in various habitats, including the remnant moist
forests on the major ultramafic peaks in the northwest. These are, from south to north, the Massif
du Boulinda (1330 m), the Massif de Kopéto (1083 m), the Massif de Koniambo (940 m), the
Massif d’Ouazangou-Taom (1092 m), Mont Kaala (1079 m), Dôme de Tiébaghi (599 m), and
Sommet Poum (414 m). Although maquis vegetation extends to the tops of nearly all these peaks,
small and highly fragmented forest patches also remain despite often intensive mining activity. All
of these massifs were visited by one or more of the authors during the period 2001–2003. This sur-
vey effort resulted in a number of significant finds, all of which indicate the lizard fauna of these
ultramafic peaks has a complex evolutionary history similar to that of the fauna of the humid
forests of the central and north-eastern ranges of New Caledonia.

Among the more interesting lizards obtained in the course of this research were specimens of
two new species of skink in the
genera Lioscincus and Nanno-
scincus, both of which were col-
lected from, or in the immediate
vicinity of, small patches of rem-
nant high elevation (>700 m) for-
est on the Massif de Kopéto (Fig.
1), on the west of the Grande
Terre.

The Massif de Kopéto, and
the contiguous peak Paéoua
(1144 m), are separated from the
Massif de Koniambo to the north
by the broad valleys of the Koné
and Pouembout Rivers, from the
Massif du Boulinda to the south
by the deep valley of the Népoui
River, and from the axial ranges by the low-lying, hill country around Forêt Plate. This area has
been discussed and figured by Holloway (1979). Like other northwestern massifs, the vegetation
of Kopéto exhibits distinct elevational stratification (Jaffré 1974; Jaffré and Latham 1974).
Elevations above 700 m are characterized by maquis vegetation dominated by species of
Costularia, Hibbertia, Knightia, Dicranopteris, Gahnia, and Grevillea, but patches of humid for-
est are also present (Fig. 2). These may be dominated by podocarps, myrtaceous or lauraceous
trees, or by species of Casuarina, Metrosideros, Nothofagus, or Araucaria. The 20-year mean
annual rainfall for the summit region of the Massif de Kopéto is 1830 mm (982–3288 mm), with
a marked wet season from December to March (60% of annual rainfall, monthly mean 270.4 mm
vs dry season monthly mean of 93.5 mm). Clouds to ground level enshroud the summit for 20%
of the time. Temperatures average around 20°C, with extremes rarely dropping below 10°C or
exceeding 30°C.

MATERIAL AND METHODS

MORPHOLOGY.— Specimens examined were from the collections of the Australian Museum
(AMS), California Academy of Sciences (CAS), and Muséum National d’Histoire Naturelle, Paris
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FIGURE 1. Map of New Caledonia showing location of Massif de Kopéto,
type locality for Lioscincus vivae, sp. nov. and Nannoscincus manautei sp.
nov.



(MNHN). Radiographs were prepared using a Eresco AS2 X-ray machine to determine phalangeal
formulae and the number of presacral vertebrae and postsacral vertebrae (complete original tails
only) with exposures of 40 sec at 40 kV.

The full suite of morphological characters listed below was scored for each specimen. The fol-
lowing mensural features were recorded: snout to vent length (SVL), measured from tip of snout
to caudal edge of anal scales; axilla to groin distance, measured from middle of base of forelimb
to base of hindlimb; forelimb to snout length, measured from tip of snout to middle of base of fore-
limb; hindlimb length, measured from middle of base of hindlimb to tip of fourth toe including nail;
tail length unless otherwise stated is measured from caudal edge of anal scales to tip of tail, on com-
plete original tails only as determined by radiographs. Body measurements are expressed as per-
centages of snout to vent length in the taxon accounts.

Head scalation generally follows Taylor (1935) as described and figured by Sadlier (1986).
The following meristic characters were recorded: midbody scale rows = number of longitudinal
scale rows around body counted midway between axilla and groin; paravertebral scales = number
of scales in a paravertebral row from first scale posterior to parietal scale (including nuchals) to last
scale at level of vent opening; fourth finger and toe scales = number of dorsal scales on fourth digit
of hand and foot, distal scale contains claw; basal scale is last largely undivided scale at, or proxi-
mal to, a point level with intersection of the third and fourth digits (variably present as a single
large scale common to the base of the fourth, third, and second fingers in some Nannoscincus),
basal scale of fourth toe broadly contacts basal scale of adjacent third toe; fourth finger and toe
lamellae = number of ventral scales on fourth digit of hand and foot, distal scale contains claw and
basal scale is last largely undivided scale at a point level with intersection of third and fourth dig-
its. Bilateral scalation characters were scored on both sides and the mean value used. Means of
variable mensural and meristic features are reported with their standard deviations.
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FIGURE 2. Isolated closed forest patch on the Massif de Kopéto typical of habitat in the area from which the types of
Lioscincus vivae, sp. nov. and Nannoscincus manautei, sp. nov. were collected.



MOLECULAR ANALYSIS.— As part of a broad-scale phylogenetic study of the endemic reptiles
of New Caledonia, we obtained mitochondrial and nuclear DNA sequences (514 bp of ND2 and
830 bp of rag-1) from the majority of New Caledonian skink species (including all but one genus)
and representatives of related lygosomine skink lineages from Australia, New Zealand, and Africa.
This phylogenetic analysis includes representatives of all Lioscincus species with the exception of
L. greeri. ND2 sequences are available for all Nannoscincus except N. exos. Molecular data were
analyzed within maximum parsimony and Bayesian frameworks using PAUP* v4 b10 (Swofford
2000) and MrBayes v3 (Hulsenbeck and Ronquist 2001), respectively. Support for nodes on the
optimal topologies was assessed using bootstrap and Bayesian posterior probability values.

SYSTEMATICS

Reptilia: Squamata: Scincidae

Lioscincus vivae Sadlier, Bauer, Whitaker, and Smith, sp. nov.
(Figs. 3–7)

TYPE MATERIAL.— HOLOTYPE: Muséum National d’Histoire Naturelle, Paris (MNHN)
2003.1003 (formerly AMS R163227): Adult female; New Caledonia, Province Nord, Massif de
Kopéto, Mont Vert, 21°10′22.4″S 165°02′14.6″E (altitude 720m), collected by A. H. Whitaker and
V.A. Whitaker, 25 October 2002. PARATYPES: Australian Museum (AMS) R163228: Adult female;
same collection data as holotype. AMS R163122: Adult male; New Caledonia, Province Nord,
Massif de Kopéto, Mont Vert, 21°10′22.0″S 165°02′10.9″E (altitude 720m), collected by A.H.
Whitaker and V.A. Whitaker, 20 June 2002. California Academy of Sciences (CAS) 226163:
Juvenile; New Caledonia, Province Nord, Massif de Kopéto, Papainda 21°10′33″S 165°01′04″E
(altitude 860m) collected by T. Jackman, A. Bauer, R. Sadlier, S. Smith, and G. Watkins-Colwell,
21 January 2003.

ETYMOLOGY.— The specific epithet is a matronym honoring Vivienne (“Viv”) Whitaker, who
collected the holotype and two of the paratypes and who made a major contribution to our field
research in northwestern Grand Terre. The name is feminine and is formed in the genitive singular.

DIAGNOSIS.— Lioscincus vivae, sp. nov. can be distinguished from all other members of its
genus except L. steindachneri by the following combination of characters: frontoparietals fused;
anterior loreal elliptical and in narrow contact with upper labials; lower eyelid with an obvious,
centrally located semi-transparent disc; each parietal scale bordered by an upper secondary tempo-
ral scale and two more or less similar sized scales not noticeably larger than adjacent dorsal scales;
body scales smooth.

Lioscincus vivae, sp. nov. is readily distinguished from Lioscincus steindachneri in having:
anterior loreal contacting upper labials (vs usually present as a semilunar scale positioned off pos-
tero-dorsal edge of enlarged nasal scale and failing to contact labials); labials below eye separated
from contact with lower eyelid by a complete subocular row of scales (vs fifth upper labial scale
contacting lower eyelid); more paravertebral scale rows (62–65 vs 57–60); color pattern distinctly
two-toned with a white midlateral stripe anteriorly with a white midlateral stripe on head and neck
(males) or full length (females) of body (vs a pattern of transverse bars with no white midlateral
stripe).

DESCRIPTION (based on holotype and thee paratype specimens including one adult male, two
adult females, and one juvenile; measurements are for adult specimens only).— Measurements:
SVL 53.5–55.0 mm; distance from axilla to groin 50.9–54.5% of SVL (x = 52.6); distance from
forelimb to snout 40.0–43.0% of SVL (x = 41.9); hindlimb length 50.9–52.3% of SVL (x = 51.4);
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tail length 210.9% of SVL (estimated from
individual with most complete tail).

Scalation (Fig. 3): Nasals widely sepa-
rated; frontonasal broader than long; pre-
frontals large and narrowly separated to nar-
rowly contacting; supraciliaries usually 7
(fused to give 5 on left and 6 on right in AMS
R163228); supraoculars four; frontoparietals
fused; interparietal distinct; parietals each
bordered by a upper secondary temporal scale
and two more or less similar sized scales not
noticeably larger than the adjacent dorsal
scales; upper labials 7; lower labials 6; loreals
two, anterior loreal contacting the upper labi-
als narrowly; complete subocular row of
9–12 scales (x = 10.25 ± 0.29) between pre-
ocular and pretemporal scales; primary tem-
poral single; upper and lower secondary tem-
porals single; tertiary temporals one (50%),
or two; postlabials two; postmental contact-
ing first and second lower labial; chinshields
3, first pair in broad contact; body scales
smooth, midbody scale rows 32–34 (x =
32.75 ± 0.96); paravertebral scales 62–65 (x=
62.75 ± 1.5); scales on top of fourth finger
12–14 (x = 12.75 ± 0.96); lamellae beneath
fourth finger 23–24 (x = 23.4 ± 0.48); scales
on top of fourth toe 17–19 (x = 18.0 ± 1.00);
lamellae beneath fourth toe 41–47 (x = 43.5 ±
1.91).

Coloration (in life): There is marked sex-
ual dimorphism between the adult male and
the adult females, with the juvenile similar in
coloration to adult females.

Adult male (Figs. 4–5): Dorsal surface of
body and tail uniform reddish brown, with
indistinct paler middorsal stripe two half
scales wide (noted at time of capture but not
evident in accompanying photograph). Head
gray-brown with numerous scattered dark
spots on the dorsal headshields. Dorsolateral
margin with a concentration of fine dark lon-
gitudinal flecks from just above the ear to just
past the hindlimb. Lateral surface of anterior
half of body two-toned, mid brown above
(not as red as dorsal surface) and pale gray below. Bold white midlateral stripe with narrow black
margin above passing through the labials to the ear, and recommencing behind the ear but fading
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FIGURE 3. Dorsal (upper), lateral (middle), and ventral
(lower) views of the headshields of holotype of Lioscincus
vivae, sp. nov. (MNHN 2003.1003). Scale bar = 1 mm.



towards the forelimb. Remainder of the lateral surface of the body (between the fore- and
hindlimbs) grading from brown to gray (breaking into obscure pale blotches) towards the ventral
surface. Side of head with numerous dark scattered spots to the headshields, and median and pos-
terior labials each with large dark spots centered where the white midlateral stripe passes.
Undersurface white, the throat and chest with fine, scattered, dark flecks.

Adult females (Figs. 6–7): Dorsal surface reddish brown (as for adult males, but lacking mid-
dorsal stripe). Bold, white, dorsolateral stripe (2/3 scale width), dark-edged (broken) above from
in front of the forelimb to just past the hindlimb. Lateral surface two-toned, dark brown above
(darker than dorsal surface) and gray below, separated by a bold, broad (1.5–2 scales width), white,
midlateral stripe passing through the labials to the ear, and recommencing behind the ear and pass-
ing above the forelimb to the hindlimb, and approximately a third of the way along the tail. The
midlateral stripe is dark-edged above and below. Undersurface white, throat and chest with fine,
scattered, dark flecks. In life the ventral surface has a faint yellow flush around the anal scales.
Buccal cavity and tongue very pale, lacking any obvious dark pigmentation (condition not record-
ed for male and juvenile specimens).

Coloration of the single juvenile paratype is typical of adult females.
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FIGURE 4 (above). Lateral view of
a paratype of Lioscincus vivae, sp.
nov. (AMR 163122) in life showing
adult male color pattern and the long
tail characteristic of the species.

FIGURE 5 (right). Lateral view of
the head a paratype of Lioscincus
vivae, sp. nov. (AMR 163122) in life.



Osteology. Presacral vertebrae 28 (n = 1) or 29 (n = 2); phalangeal formula for manus and pes
2.3.4.5.3 and 2.3.4.5.4, respectively.

DISTRIBUTION AND HABITAT.— Known only from above 700 m on the Massif de Kopéto, from
two sites approximately 2 km apart. Two individuals (MNHN 2003.1003 and AMS R163228) were
collected amongst logs, ferns, and grasses on the margin of a narrow road through low, closed for-
est on a steep slope at Mont Vert, and another (AMS R163122) from beneath a stone in adjacent
high elevation maquis. The juvenile specimen (CAS 226163) from Papainda was collected from a
rock crevice in a road cutting in closed forest at the ecotone with maquis shrubland. The range of
L. vivae may also include the Paéoua massif, as Paéoua and Kopéto share a similar habitat, are con-
tiguous and together are isolated from all other neighboring peaks.

RELATIONSHIPS.— The new species is very distinctive in appearance and genetic data clearly
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FIGURE 6 (above). Lateral
view of the holotype of
Lioscincus vivae, sp. nov.
(MNHN 2003.1003) in life
showing typical adult female
color pattern.

FIGURE 7 (right). Lateral
view of the head of the holotype
of Lioscincus vivae, sp. nov.
(MNHN 2003.1003) in life.



identify it as the sister species to Lioscincus steindachneri (type species for the genus). The rela-
tionship is supported by high bootstrap values and Bayesian posterior probabilities (100% and 1,
respectively) in our analyses of all genera, and by a shared suite of unique apomorphies discussed
above. ND2 mitochondrial sequence divergence between L. vivae and L. steindachneri (13.5%) is
equivalent to mean pairwise congeneric species divergence within other New Caledonian skink
genera (e.g., Tropidoscincus 11.5%, Sigaloseps 14.4%, Marmorosphax 12.1% and Caledoniscincus
12.9%). Phylogenetic analyses of genetic data from all New Caledonian genera indicate a revised
Lioscincus will result in some taxa being assigned to new genera (Smith et al., unpublished data in
preparation). The generic allocation of L. vivae, as the sister to the type species, however, will be
unchanged.

Nannoscincus manautei Sadlier, Bauer, Whitaker, and Smith, sp. nov.
(Figs. 8–9)

TYPE MATERIAL.— HOLOTYPE: MNHN 2003.1001 (formerly AMS R163229): Adult female;
New Caledonia, Province Nord, Massif de Kopéto, Papainda, 21°10′38.5″S 165°01′15.4″E (eleva-
tion 800 m), collected by A.H. Whitaker and V.A. Whitaker, 25 October 2002. Paratype: AMS
R163123: Adult female; same locality and collectors as holotype, 22 June 2002.

ETYMOLOGY.— The specific epithet honors our friend and colleague Joseph Manauté, now of
the Direction des Resources Naturelles de la Province Sud (Service des Parcs et Réserves
Terrestres). When working for the Direction du Développement Economique et de
l’Environnement (Service del’Environnement) of the Assemblée de la Province Nord, Joseph was
a strong proponent of the herpetological surveys that revealed this and many other new species. He
remains a strong supporter of both scientific investigation and conservation in New Caledonia. The
epithet is masculine and is formed in the genitive case.

DIAGNOSIS.— Nannoscincus manautei sp. nov. can be distinguished from all other members
of the genus by the following combination of characters: frontoparietals fused; loreal single; left
oviduct lost in females; lower labials five; lower eyelid with a semitranslucent window; ear open-
ing minute; body scales smooth; adult dorsal color uniform brown; ear opening positioned three
scales posterior to lower secondary temporal; longitudinal scale rows around the body 18–20; pre-
sacral vertebrae 32–33; phalangeal formula for pes 2.3.4.4.3.

The first five characters readily distinguish N. manautei from N. gracilis, N. slevini, and a new
species from Pic Ningua in the southern ultramafic block, all of which have divided frontoparietals,
two loreals (the anterior semilunar and usually failing to contact the labials), a right and left
oviduct, and a ‘scaled’ lower eyelid.

Nannoscincus manautei shares the apomorphic character states of a single loreal, loss of the
left oviduct, and reduction to five lower labials with a group of six other species (N. mariei; N.
greeri; N. rankini; N. humectus, N. hanchisteus, and N. exos).

Three species, N. humectus, N. hanchisteus, and N. exos, have smooth body scales like N. man-
autei. The relatively uniform adult coloration of N. manautei, lacking obvious differentiation
between dorsal and lateral surfaces, distinguishes it from these species, all of which are noticeably
two-toned in having a distinctly lighter dorsal and darker lateral surface. Nannoscincus manautei
can be further distinguished from N. hanchisteus and N. exos by the positioning of the ear opening
three (vs two) scales posterior to the lower secondary temporal, and from N. humectus by having
fewer lamellae beneath the 4th toe (12–13 vs 15–19) and fewer longitudinal scale rows around the
body (18–20 vs 20–24). 

The smooth body scales of N. manautei will distinguish it from N. greeri, N. mariei, and N.
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rankini all of which have 3–4 fine striations
down the body scales. Nannoscincus man-
autei most closely resembles N. mariei and
N. rankini, both of which are relatively uni-
formly colored as adults. It can be further
distinguished from N. mariei by the pres-
ence of a “windowed” (vs “scaled”) lower
eyelid, fused (vs paired) frontoparietals,
and the presence of a small external ear
opening (lacking in N. mariei), and from N.
rankini by the positioning of the ear open-
ing three (vs two) scales posterior to the
lower secondary temporal and in having
fewer longitudinal scale rows around body
(18–20 vs 22–24).

DESCRIPTION (based on holotype and
paratype).— Measurements: SVL 31.0–
34.0 mm; distance from axilla to groin
64.7–66.1% of SVL (x = 65.4); distance
from forelimb to snout 32.2–32.3% of SVL
(x = 32.25); hindlimb length 20.6–21.0%
of SVL (x = 20.8); tail length 103.2% of
SVL or more (estimated from individual
with most complete tail).

Scalation (Fig. 8): Nasals large and
moderately separated; frontonasal broader
than long; prefrontals very small and wide-
ly separated; supraciliaries seven, with the
first supraciliary contacting frontal (thereby
excluding contact between the prefrontal
and first supraocular); frontal short almost
as broad as long; supraoculars four; fron-
toparietals fused; interparietal distinct;
parietals each bordered by a single nuchal
and upper secondary temporal scale; upper
labials six; lower labials five; primary tem-
poral single; upper and lower secondary
temporals single; tertiary temporals two;
postlabials two; post temporals three (num-
ber of scales positioned posterior to lower
secondary temporal and ear opening); post-
mental contacting first and second lower
labial; chinshields three, first pair in broad
contact; body scales smooth, midbody
scale rows 18–20; paravertebral scales
53–56 (x = 54.5); scales on top of fourth finger 4–5 (x = 4.3 ± 0.57), scales at base of second, third,
and fourth fingers variable, ranging from a single scale at the base of each digit, to two scales of
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FIGURE 8. Dorsal (upper), lateral (middle), and ventral (lower)
views of the head shields ofholotype of Nannoscincus manautei,
sp. nov. (MNHN 2003.1001). Scale bar = 1 mm.



equal size, to a small scale at the base of the second digit and an enlarged scale common to base of
the third and fourth digits; lamellae beneath fourth finger 4; scales on top of fourth toe 6; lamellae
beneath fourth toe 12–13 (x = 12.5 ± 0.5).

Coloration (in life; Fig. 9): Dorsal color mid brown overall, head and nape with pale spots cen-
tered on individual head shields and scales of the nuchal area, extending to upper labials on holo-
type. Lateral surface similar to dorsal uppermost, becoming progressively paler towards to the ven-
ter. Dark markings along the ventrolateral margin between the forelimbs and jaw concentrated
towards the center of each scale, and forming one to two obscure brown stripes running back
obliquely from the rear and underside of the jaw. Lower labials with dark brown markings across
the middle of each scale separated by lighter interspaces, dark markings extending to adjacent chin-
shields. Ventral surface pale with a concentration of scattered brown markings at edges and regu-
lar brown markings to the edge of the throat region.

Osteology: Presacral vertebrae 31–32 (x = 31.5 ± 0.7); phalangeal formula for manus and pes
2.3.4.4.3 and 2.3.4.4.3, respectively.

DISTRIBUTION AND HABITAT.— Known only from a single site above 700 m on the Massif de
Kopéto. Both holotype and paratype were collected under logs and rocks embedded in a deep
humus layer and overlain by thick leaf litter in a patch of moist closed forest characterized by emer-
gent Araucaria. Another Nannoscincus, presumed to be the same species, was seen beneath a log
in similar habitat approximately 1.8 km to the east. As for Lioscincus vivae, the range of N. man-
autei may also include the Paéoua massif.

RELATIONSHIPS.— Nannoscincus is a member of the Australasian Eugongylus group of lygo-
somine skinks (Greer 1979). It is distinguished from other genera in the group by a combination of
morphological synapomorphies that includes: fusion of the atlantal arches and intercentrum of the
first cervical vertebra into a single element; an elongate body with 29 or more presacral vertebrae;
phalanges of digits of the forelimbs reduced, with a phalangeal formula of 2.3.4.4.3 or less for the
manus (Sadlier 1990; Bauer and Sadlier 2000).

The generic status of a single Australian species referred to the genus, N. maccoyi, has recent-
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FIGURE 9. Dorsal view of a paratype (AMS R163123) of Nannoscincus manautei, sp. nov., in life.



ly been re-evaluated (Sadlier et al., in review), leaving ten species, all endemic to the New
Caledonian mainland, in two distinct species groups. One of these, the “gracilis” group (Sadlier
1990) includes N. gracilis, N. slevini, and an undescribed species from Pic Ningua, one of the
northernmost peaks in the southern ultramafic block of New Caledonia. The species in this group
are all superficially similar in that they have very elongate bodies and a markedly two-toned color
pattern. They also share a suite of distinctive apomorphic characters, two of which, a reduction in
the number of phalanges of the third and fourth fingers to yield the pedal phalangeal formula
2.3.3.3.3 and a generally highly elevated number of presacral vertebrae, are unique within
Nannoscincus. The monophyly of the “gracilis” group is supported by moderate bootstrap support
(67%) and high posterior probability (1) in analyses of mitochondrial DNA sequence data (Smith
et al, unpublished data, in preparation).

The other group is a clade of six species (N. mariei; N. rankini; N. greeri; N. hanchisteus; N.
humectus; and N. exos) characterized by three morphological synapomorphies (loss of the left
oviduct in females; reduction in number of lower labial scales to five; and loss of the anterior lore-
al scale), and is referred to as the “mariei” species group (Sadlier et al. 2002). These features are
also present in the species of Nannoscincus described here, which is, therefore, considered a mem-
ber of the “mariei” group. It is superficially most similar to N. rankini, which is believed to be
endemic to Mont Aoupinié, approximately 25 km east of Kopéto, in the more mesic central chain
of mountains. ND2 divergence between Nannoscincus manautei and other members of the mariei
group species, has a mean of 13.5% (vs 13.2% for comparisons among previously described mem-
bers of the mariei group). However, mitochondrial ND2 sequence data analyzed using parsimony
and Bayesian criteria (Swofford 2000; Hulsenbeck and Ronquist 2001) do not support the mono-
phyly of the “mariei” group, but rather suggest they form a poorly resolved basal cluster of species
within the genus. A further phylogenetic analysis of the genus Nannoscincus is currently being pre-
pared for publication.

CONSERVATION

Nannoscincus manautei is known from a single location and Lioscincus vivae from two loca-
tions on the Kopéto massif. Both are likely to be found in other high elevation (>700 m) forest
patches on, and associated with, the Kopéto-Paéoua massif. The individual size of these forest
patches is extremely small. They are scattered across the top of the mountains, mostly on south-
facing slopes, and often in and adjacent to gullies.

Our investigations on the northwestern ultramafic massifs have revealed that most of these
peaks support endemic species of lizards that do not occur on adjacent mountains. Such is possi-
bly the case with the species described here. Despite searches of comparable habitat on the Massif
du Boulinda to the south and the Massif de Koniambo to the north, no additional sites for either
species was located. On the next major massif to the east, Mont Aoupinié, N. manautei is replaced
by the high-altitude species N. rankini, and it is very unlikely to occur in low altitude forests in the
vicinity of Massif de Kopéto where it is replaced by other Nannoscincus species (nearest known
localities N. humectus and N. gracilis at Forêt Plate, 500–600 m and 9 km to the northeast, or N.
hanchisteus at Pindaï, <60 m and 18 km to the southwest). No comment is possible on the likeli-
hood that L. vivae occurs at elevations significantly below 700 m.

The nickel mining operation on Kopéto is one of the most sophisticated and intensive in the
region. The remnant areas of high altitude closed forest on the mountain have all been disturbed to
different degrees by access roads, by the construction of containment ponds and waste rock dumps
(often in gullies), and by wind-blown dust or excess run-off from actively mined surfaces (Fig. 10).
Given the steep terrain and the small size of the remaining forest patches, mining activity through
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or immediately adjacent to these forests has the potential to alter a significant proportion of the
overall area of the habitat remaining for these lizard species.

Because of their apparently highly restricted distribution, the small size and fragmented nature
of the remaining moist forest habitat on the Massif de Kopéto, and the potential threat to this habi-
tat from established mining activities in areas immediately adjacent to the known habitat, both
species would be ranked as Critically Endangered under the modified IUCN classification system
used for the New Caledonian herpetofauna (total area of occupancy <100 km2, a single population
and an apparent continuing decline in area, extent and/or quality of habitat) (Sadlier and Bauer
2003).

The survey effort in closed forests of the Kopéto massif undertaken in 2001–2003, or for that
matter on any of the ultramafic massifs in the northwest of the island, can only be regarded as pre-
liminary (about 1–3 calendar days or 2–8 person days per massif). Given the limited time spent sur-
veying the individual peaks in this region it is possible these new species could have a somewhat
wider range than is currently indicated, in which case their conservation status would need to be
reviewed.
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ABSTRACT.—A new genus and species of lizard is described from far northern New Caledonia and the Îles

Belep, to the north of the New Caledonian mainland. In overall appearance and biology, it is most similar to

the forest-dwelling species of the endemic New Caledonian genus Marmorosphax and shares with those
skinks a live-bearing mode of reproduction. However, the new species is highly divergent in its scalation and

includes a combination of character states not seen in any other New Caledonian species. The new species has

been recorded mainly from dry forest habitats in the far north of the region, including dry closed forest on the

Îles Belep, dry riverine forest adjacent to the Rivière Néhoué, and dry closed forest on Dome de Tiébaghi. The
forests in which this new species is found are now present as relictual patches as a result of historical factors

or more recent anthropogenic impacts. The taxonomic uniqueness of this species, in combination with

its restricted distribution and threats to its preferred habitat, make it a high priority for conservation

management.

New Caledonia is a French island territory in
the Coral Sea in the southwest Pacific Ocean. The
New Caledonian mainland (16,648 km2), also
known as the Grande Terre, lies at the southern
margin of the tropics and reaches elevations
of more than 1600 m. It has been identified as
a biodiversity hotspot (Myers, 1988, 1990; Myers
et al., 2000). The New Caledonian region is both
floristically and faunistically distinctive (Morat
et al., 1986; Bauer, 1999; Bauer and Sadlier, 2000)
and harbors a number of phylogenetically in-
teresting taxa such as Amborella, the sister taxon
to remaining flowering plants (Mathews and
Donoghue, 1999), and the endemic and mono-
typic avian family Rhynochetidae.
High levels of endemism, approaching 100%

in some less vagile taxa, characterize many in-
vertebrate groups in New Caledonia (Holloway,
1979; Chazeau, 1993; Haase and Bouchet, 1998).
Among vertebrates, lizards exhibit similarly high
levels of endemism (Bauer and Sadlier, 1993,
2000; Adler et al., 1995) with 14 of 17 genera in
the region strictly endemic, and an additional
skink genus, Caledoniscincus, nearly so. By
comparison, there are no known endemic lizard
genera in the adjacent island groups of Vanuatu,
Fiji, or Samoa, all of which share a different, and
much more recent, geological origin than New

Caledonia (Avias, 1973; Holloway, 1979;
Kroenke, 1984, 1996). Several genera of skinks
and geckos, including Caledoniscincus,Nannoscin-
cus, and Bavayia, are particularly species rich and
appear to have radiated in situ (Bauer, 1989).
As a result of lineage splitting in association

with the geological evolution of the Grande
Terre, New Caledonian lizards are typified by
high levels of intraisland microendemism (Bauer
and Sadlier, 2000). The already limited distribu-
tions of many taxa have been further fragmented
by more recent natural and human-mediated
changes in vegetation. This is particularly true
of dry forest formations. Sclerophyll forests,
for example, are now recognized as the most
threatened terrestrial habitat on the island
(Bouchet et al., 1995).
Recent studies have started to document the

reptile fauna of these restricted dry forest
habitats. Surveys at Presqu’ı̂le de Pindaı̈ in 1995
(Jourdan et al., 2000, 2001) and in 1996 (Conser-
vation International, 1998) and at Tiéa near
Pouembout (Barre et al., 2001) not only produced
the first comprehensive inventory of lizard
species for sclerophyll habitat in New Caledonia
but also identified several species known only
from this habitat type (Bauer et al., 1998; Sadlier
et al. in Bauer and Sadlier, 2000; Sadlier et al.,
2002).
As part of a project to investigate the lizard

fauna of poorly known areas and habitats of the
northwest of New Caledonia, including its off-
shore islands, several dry closed forest sites were
selected. The new scincid lizard described here
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was located in forest at two sites on the mainland
just north of Koumac, the Rivière Néhoué and
Dôme de Tiébaghi, and from two islands, Île Art
(Aar) and Île Pott (Phwoc), in the Îles Belep to the
north of the Grande Terre. In overall morphology
(size, shape, and coloration) and habits, the new
species bears most resemblance to the wide-
spread closed forest dependent species Marmor-
osphax tricolor and, like that species, exhibits
viviparity, a reproductive mode rare among New
Caledonian lizards. However, the new species
possesses an impressive array of unusual apo-
morphies in scalation that do not allow it be
placed in any existing genus of scincid lizards.

MATERIALS AND METHODS

Abbreviations.—Specimen collection abbrevia-
tions are prefixed as follows: Australian Mu-
seum, Sydney (AMS); Muséum National
d’Histoire Naturelle, Paris (MNHN); California
Academy of Sciences, San Francisco (CAS);
Museum of Comparative Zoology, Harvard
University, Cambridge (MCZ); Raffles Museum
of Biodiversity Research, Singapore (ZRC).
Morphology.—The following characters were

scored for each specimen where possible: snout–
vent length (SVL), measured from tip of snout
to caudal edge of anal scales; axilla to groin
distance, measured from middle of base of the
forelimb to middle of base of hind limb; forelimb
to snout length, measured from tip of snout to
middle of base of forelimb; hind limb length,
measured frommiddle of base of hind limb to tip
of fourth toe including nail; tail length, measured
from caudal edge of anal scales to tip of tail, on
complete original tails only. Body measurements
are expressed as percentages of SVL in the taxon
account.
Head scalation generally follows Taylor (1935)

as described and figured by Sadlier (1986). For
characters used in Table 1 the abbreviation is
given in parentheses: midbody scale rows (MBR),
number of longitudinal scale rows around body
counted midway between axilla and groin;
paravertebral scales (DSR), number of scales in
a paravertebral row from first scale posterior to

parietal scale (including nuchal scale) to last scale
at the level of vent opening; fourth finger (FFS)
and toe (FTS) scales, number of dorsal scales on
fourth digit of hand and foot, distal scale contains
claw and basal scale broadly contacts adjacent
basal scale of third finger or toe; fourth finger
(FFL) and toe (FTL) lamellae, number of ventral
scales on fourth digit of hand and foot, distal
scale contains claw and basal scale is last largely
undivided scale at a point level with intersection
of third and fourth digits. Bilateral scalation
characters were scored on both sides and the
mean value used; in the holotype description
these values are presented as left/right values.
Sexual dimorphism in paravertebral scales (the
scalation character that is most frequently sexu-
ally dimorphic in skinks) was assessed using
independent two-sample t-test in the largest
single sample from a single location. Variation
between populations for certain scalation char-
acters was assessed using independent two-
sample t-tests.
Specimens were radiographed using an Eresco

AS2 X-ray machine to determine phalangeal
formulae and the number of presacral vertebrae
and postsacral vertebrae (complete original tails
only) at exposures of 30 sec at 30 kV.
Molecular Methods and Phylogenetic Analysis.—

As part of a broad-scale phylogenetic study of the
endemic reptiles of New Caledonia, we have
obtained mitochondrial and nuclear DNA se-
quences (514 bp of ND2 and 830 bp of RAG-1)
from the majority of New Caledonian skink
species (including all but one genus) and
representatives of related lygosomine skink
lineages from Australia, New Zealand, and
Africa. Results are presented here for all pop-
ulations of the new species and selected repre-
sentatives of other endemic New Caledonian
genera. The lygosomine genera Panaspis and
Tropidophorus were included as outgroups.
Amplification was conducted using Eppendorf

Taq polymerase and an Eppendorf Mastercycler
thermocycler. Primers for RAG-1 were derived
from Groth and Barrowclough (1999), and an
additional reverse primer was designed to pair
with R13 (primer sequence—59-AAA GCA AGG

TABLE 1. Differences in the number of midbody scale rows (MBR), dorsal scale rows (DSR), fourth finger (FFS)
and toe (FTS) scales, and fourth finger (FFL) and toe (FTL) lamellae between three samples of Kanakysaurus
viviparus (two from the mainland and one from the Îles Belep).

Rivière Néhoué (N 5 17)
mean 6 SD (range)

Dôme de Tiébaghi (N 5 1)
range

Îles Belep (N 5 5)
mean 6 SD (range)

MBR 38.7 6 0.98 (38–40) 38 42 6 1.41 (40–44)
DSR 69.2 6 1.85 (65–72) 66 71.6 6 3.36 (66–74)
FFS 9.9 6 0.69 (9–11) 10–11 10.1 6 0.22 (10–11)
FFL 15.2 6 0.79 (13–17) 17 15.2 6 0.57 (14–16)
FTS 14.8 6 0.75 (14–16) 15 14.7 6 0.57 (14–16)
FTL 28.7 6 1.62 (26–32) 28–29 27.2 6 1.25 (26–29)
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ATA GCG ACA AGA G-39). ND2 was amplified
using L4437b (Macey et al., 1997) and ND2r102
designed for this study (primer sequence—59-
CAG CCT AGG TGG GCG ATT G-39). After
initial denaturation at 948C for 2 min, each cycle
consisted of denaturation at 948C for 45 sec,
annealing at 528C for 45 sec, and extension at
728C for 1 min, for 34 cycles. Negative controls
were run for all amplifications. Amplified prod-
ucts were purified from solution using the GFX
purification kit (Amersham Biosciences). Prod-
ucts were sequenced using either the ABI BigDye
v2.0 sequencing kit or DYEnamic ET terminator
sequencing kit (Amersham Biosciences). Se-
quence products were electrophoresed on an
ABI 373a stretch gel sequencer for 17 h. Se-
quences were edited using Sequence Navigator
(ABI) and aligned by eye using Se-Al v1.0 (A.
Rambaut, Evolutionary Biology Group, Univer-
sity of Oxford, Oxford, U.K., 1995).
The combinability of gene partitions was

assessed in two ways. We applied the incongru-
ence length difference (ILD) test (Mickevich and
Farris, 1981; Farris et al., 1995) implemented in
PAUP*, and the partitioned Bremer index (Baker
and Desalle, 1997) implemented using TreeRot v
2a (M. D. Sorenson, Boston University, Boston,
MA, 1999). Parsimony analyses were done using
PAUP* v 4.0 b10 (D. L. Swofford, Sinauer Assoc.,
Inc., Sunderland, MA, 1999). Tree searches were
conducted using an heuristic algorithm (with
1000 random addition sequence replicates for
maximum parsimony, MP). We also analyzed the
data using Bayesian methods. It is possible to
incorporate different models of evolution for
different gene partitions in Bayesian analysis
(using MrBayes, Huelsenbeck and Ronquist,
2001). To determine the appropriate partitioning
strategy for these data, we compared results
determined under a number of partitioning
strategies. The trees with the highest cumulative
likelihood resulted from a strategy in which all
data were included in a single partition evolving
under the GTR þ g model. Using this model,
Markov chains were run for 1500000 generations,
and trees were sampled every 100 generations.
Convergence was assessed by inspection of
traces of each parameter, all parameters con-
verged before generation 5000 so the first 500
trees were discarded as burn-in.

RESULTS

Kanakysaurus Sadlier, Whitaker, Bauer
and Smith, gen. nov.

Type species.—Kanakysaurus viviparus, here de-
scribed.
Diagnosis.—Kanakysaurus can be distinguished

from all other genera in the Eugongylus group
of Greer (1979) by the following combination

of derived character states: supranasal scale or
postnasal suture absent; subocular scale row
complete; primary temporals two; lower second-
ary temporals usually two; parietals separated
from contacting medially by interparietal scale;
lower eyelid with an obvious, centrally located
semitransparent disc; ear lobules barely distin-
guishable from blunt conical scales around
upper, lower, and posterior edges of ear opening;
live-bearing mode of reproduction.
Kanakysaurus may be distinguished from all

other New Caledonian lygosomine skink genera
by the medial separation of the parietals by the
interparietal. The presence of a complete sub-
ocular row of scales and divided frontoparietal
scales will further distinguish Kanakysaurus from
Phoboscincus, Geoscincus, Lacertoides, Tropidoscin-
cus, Emoia, Simiscincus, Caledoniscincus, Crypto-
blepharus, Sigaloseps (variable in Sigaloseps
deplanchei), Graciliscincus, most Lioscincus, and
most Nannoscincus. All Nannoscincus, including
those with divided frontoparietals, have the
subocular labial scales contacting the lower
eyelid, and this along with their diminutive size
and highly elongate bodies will distinguish them
from Kanakysaurus. Similarly the only Lioscincus
with divided frotoparietals (L. greeri and L.
nigrofasciolatum) have the subocular labial scales
contacting the lower eyelid. Only Marmorosphax,
‘‘Lygosoma’’ euryotis, and an undescribed Lioscin-
cus from Mt. Kopéto have a row of scales below
the eye that separate the lower eyelid from
contacting the adjacent upper labial scales. The
species of Marmorosphax are superficially most
similar to Kanakysaurus, being similar in size,
coloration, and overall body shape. These species
are readily distinguished from Kanakysaurus by
the condition of the frontoparietal scales (fused)
and the parietal scales (meeting medially). The
species ofMarmorosphax are also characterized by
the shape of the anterior loreal scale which is
reduced to a semilunar scale failing to contact the
labials. This scale is larger and contacts the upper
labials in Kanakysaurus.
Derivatio Nominus.—The generic name is

masculine and is derived from the name of New
Caledonia in the indigenous Melanesian lan-
guages, ‘‘Kanaky’’ and the Latinized version of
the Greek word sauros, meaning lizard.
Recognized Species.—Kanakysaurus viviparus,

sp. nov.

Kanakysaurus viviparus, sp. nov. Sadlier,
Whitaker, Bauer and Smith

Figures 1–5

Type Material.—Holotype: MNHN 2003. New
Caledonia, Province Nord, Rivière Néhoué,
208259160S 1648139100E, (R. A. Sadlier, A. M.
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Bauer, S. Smith, T. Jackman, and G. Watkins-
Colwell, 22 January 2003).
Paratypes.—AMS R162914–17, CAS 226177–79,

MCZ R183657, same location, collectors and date
as holotype; AMS R162918–20, CAS 226176,
same location and collectors as holotype (24
January 2003); AMS R162921, same location and
collectors as holotype (25 January 2003); AMS
R163300–01, CAS 226174–75 New Caledonia,
Province Nord, Rivière Néhoué, 228259120S
1648139040E (A. Whitaker and V. Whitaker, 29
September 2001); AMS R161232 New Caledonia,
Province Nord, Dôme de Tiébaghi, 208279380S
1648119110E (A. Whitaker and V. Whitaker, 17
October 2001); AMS R161295–97, CAS 226180
New Caledonia, Province Nord, Wène Côgat

(northern plateau), Île Art, Îles Belep, 198429470S
1638399380E (A. Whitaker and V. Whitaker, 25
May 2002); AMS R161299 New Caledonia,
Province Nord, Pânan, Île Pott, Îles Belep,
198349560S 1638349590E (A. Whitaker and V.
Whitaker, 28 May 2002).
Etymology.—The specific epithet is the Latin

adjective viviparus meaning live-bearing, in ref-
erence to the reproductive mode of this species.
Diagnosis.—See generic diagnosis.
Description.—The species is described on the

basis of eight adult males and four adult females
(61–83 mm SVL), 10 subadults (47–59 mm SVL),
and one juvenile (35 mm SVL); measurements are
given only for the adults, a newborn (AMS
R162920) included in the type series is not used in
the measurements and meristics, otherwise the
description is based on all specimens unless
indicated.
Adult size 61.5–73.0 mm SVL; distance from

axilla to groin 50.7–58.0% SVL (mean 5 53.7);
distance from forelimb to snout 35.5–42.3% SVL
(mean 5 39.9); hind-limb length 33.6–39.8% SVL
(mean 5 36.2); tail length of individual with
most complete tail 133.3% SVL.
Scalation is illustrated in Figures 1 and 2.

Prefrontals large, narrowly to moderately sepa-
rated (77%) or narrowly contacting; frontal
longer than wide; frontoparietals divided; inter-

FIG. 1. Lateral, dorsal, and ventral views of the
head of holotype of Kanakysaurus viviparus n. sp.
(MNHN 2003.1004).

FIG. 2. Left pes of holotype of Kanakysaurus
viviparus n. sp. (MNHN 2003.1004).
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parietal distinct; parietals failing to meet behind
interparietal, parietals each bordered by a trans-
versely elongate upper secondary temporal scale
and three smaller scales, two of which are similar
in size to adjacent body scales and another larger
scale (sometimes divided) that lies behind the
interparietal and between (and contacting) both
parietals; primary temporals usually two (96%),
or rarely one, the lower positioned partly
between the last two upper labials; upper
secondary temporal single; lower secondary
temporals two (78%), or a single larger scale;
tertiary temporals usually two (61%), or either
fragmented to form three scales (24%) or fused to
form a single scale; postlabials two (89%), or
fragmented to form three scales in that region;
nasals moderately large, moderately to widely
separated; two loreals, anterior considerably
narrower than high; supraciliaries 7 (87%), rarely
8 (7%) or 6, the fourth supraciliary usually
noticeably larger than those preceding and
interdigitating between the first and second
supraoculars; upper labials 7 with fifth below
center of eye, separated from lower eyelid by
a complete row of 7–10, usually 8 (43%) or 9
(33%), subocular scales between preocular and
pretemporal scales; lower labials 6, first two
contacting postmental; large chinshields three
either side, first pair in broad contact, second pair
separated by one scale, third pair divided such
that five scales separate those scales bordering
the labials either side, all chin scales in full
contact with lower labials.
Lower eyelid with an obvious, centrally

located, semitransparent disc. Ear opening mod-
erately large, with no obvious enlarged lobules at
the edges, only a series of small, rounded lobules
along the anterior edge of the ear.
Body scales with 3–5 very faint keels dorsally

and 3–4 weaker keels laterally, failing to interrupt
posterior edge of scale; midbody scale rows 38–44
(mean6 SD 5 39.46 1.75); paravertebral scales
65–74 (69.662.5); scales on top of fourth finger 9–
11 (9.960.68); lamellae beneath fourth finger 13–
17 (15.36 0.85); scales on top of fourth toe 14–16
(14.8 6 0.7); lamellae beneath fourth toe 26–32
(28.46 1.6), smooth, divided towards outer edge
for the basal third of the digit (Fig. 2). There was

no sexual dimorphism between 9 males and 7
females (adults and subadults) from the main-
land population at Néhoué in the number of
midbody or paravertebral scale rows.
Premaxillary teeth 11 (N 5 4); presacral

vertebrae 29 (N 5 18), rarely 30 (N 5 2) or 28
(N 5 1); postsacral vertebrae 49 for individual
with most complete tail; phalangeal formula for
manus and pes 2.3.4.5.3 and 2.3.4.5.4, respec-
tively; two pairs of mesosternal ribs contacting
mesosternum.
There is marked sexual dimorphism between

adult males and adult females, with juveniles
and subadults most similar in color and pattern
to adult females. Individuals of both sexes had
a distinctive orange-red iris and bright yellow
color to the outer edge of the ciliary scales of the
upper and lower eyelids.
In adult males (Fig. 3), body and tail light

brown overall (occasionally darker), with a pat-

FIG. 3. Holotype of Kanakysaurus viviparus n. sp.
(MNHN 2003.1004), an adult male, from Rivière
Néhoué.

FIG. 4. Adult female (AMS R162917) and subadult
(AMS R162915) Kanakysaurus viviparus n. sp., from
Rivière Néhoué.

FIG. 5. Distribution of Kanakysaurus viviparus n. sp.
(closed circles) in northern New Caledonia.

324 R. A. SADLIER ET AL.



tern of obscure light and dark transverse mark-
ings on the dorsal surface and extending to the
adjacent upper lateral area. Darker markings
of the lateral surface highly variable, boldest
around area of forelimb, but overall the intensity
and extent of these markings is considerably less
than that of adult females, most noticeably on the
lower lateral region of the body and neck. Lower
lateral area either side of forelimb is pale and
flesh colored (similar to subadults of both sexes),
with a yellow flush on posterior half of the body.
In adult females (Fig. 4), dorsal surface of the

body with a pattern of transversely aligned light
and dark markings (1–2 scales wide). Dark
markings black in color and forming a network
pattern across the body and down the sides,
becoming bolder and more concentrated on the
upper side of the body along the dorsolateral
margin (in some individuals the dark coloring
covers most of the upper lateral surface forward
to the ear). Pale markings light to mid brown
(almost golden) in color on dorsal surface, but
noticeably paler (even whitish) and sometimes
narrower on lateral surface. Dorsal and lateral
surface of head and nape dark brown, and
mainly unmarked, except for dark central mark-
ings to the subocular and posterior labial scales,
lower labials, and head shields behind eye; neck
similar in color and pattern to lateral surface of
body. Chinshields with dark brown markings to
the center of each scale and in some individuals
similarly colored dark blotches with pale (same
color as venter), narrow interspaces across the
throat.
Subadults (Fig. 4) are similar in overall pattern

and color to adult females, except the intensity
and extent of the dark markings is generally not
as bold as females, and the lower lateral surface
of the body and neck either side of forelimb is
pale, flesh colored, and without prominent dark
markings.
Details of Holotype.—Adult male; size 71.5 mm

SVL; distance from axilla to groin 37 mm;
distance from forelimb to snout 27 mm; hind-
limb length 24 mm; tail length 90 mm, regen-
erated. Midbody scale rows 40; paravertebral
scale rows 70; dorsal scales of fourth finger 9;
lamellae of fourth finger 15; dorsal scales of
fourth toe 15/14; lamellae of fourth toe 26.
Geographic Variation.—The species is repre-

sented by three discrete populations, two on the
mainland as represented by the sample from the
Rivière Néhoué and the individual from Dôme
de Tiébaghi, and an island population from the
Îles Belep represented by the sample from Île Art
and the individual from Île Pott (Fig. 5). The
values for variable scalation characters recorded
for each population are presented in Table 1. The
mainland population from the Rivière Néhoué
has significantly fewer midbody scales (mean

38.7 vs. 42.0, t21 5 �6.17 P , 0.01), and
paravertebral scales (mean 69.1 vs. 71.6, t21 5
�2.20 P , 0.05) than the sample from the Îles
Belep. For these same characters the single
individual from Dôme de Tiébaghi is most
similar to the geographically proximate sample
from the Rivière Néhoué. In coloration the single
subadult female from the Îles Belep is much more
darkly marked than females from the mainland,
with the paler midbrown interspaces between
the transverse black markings reduced to a single
scale in width.
Genetic and Phylogenetic Results.—No conflict

between gene partitions was indicated by either
ILD tests or partitioned Bremer index; thus, data
were combined for all following analysis. Max-
imum parsimony and Bayesian analyses resulted
in a tree with the same topology (Fig. 6).
Monophyly of Kanakysaurus relative to represen-
tatives of other genera is strongly supported (MP
bootstrap 99%, posterior probability 1.0). This
result is also supported by our analysis of all
New Caledonian skink genera (S. A. Smith, R. A.
Sadlier, T. R. Jackman, and A. M. Bauer, unpubl.).
Within Kanakysaurus, there is strong support for
the sister-group relationship of the two popula-
tions on the Îles Belep. These form a clade that is
the sister group to the Rivière Néhoué popula-
tion, and the individual from Dome de Tiébaghi
is the sister taxon to the Belep þ Néhoué clade.
This pattern of intraspecific variation is discor-
dant with the morphological data, which groups
the two mainland localities together. Such dis-
cordance may be common and can result in
alternative interpretations of species delimita-
tions (Wiens and Penkrot, 2002) although in
this instance we do not believe that available
evidence form either data source supports the
recognition of more than a single species of
Kanakysaurus. Uncorrected sequence difference
(P) between individuals of Kanakysaurus viviparus
ranges between 0 and 3.40% for the complete
dataset, and between 0 and 7.87% for ND2 alone.
Using the calibration of Macey et al. (1997), the
level of genetic difference in ND2 between Dôme
de Tiébaghi and the remaining populations
(the deepest split within the lineage) suggests
a divergence date of approximately 60,000 ybp,
whereas the Belep-Néhoué split is about
20,000 ybp.
Distribution and Habitat.—Kanakysaurus vivipa-

rus is known from only four localities (Fig. 5),
Rivière Néhoué and Dôme de Tiébaghi just north
of Koumac, and Île Art and Île Pott, in the Îles
Belep. The southernmost point of Île Art is
approximately 45 km north of the northern tip
of the Grande Terre, and Île Pott lies about 3 km
north of Île Art, approximately 65 km from the
Grande Terre. All of the areas where K. viviparus
has been found receive more rainfall than most
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other low to middle elevation regions of north-
western New Caledonia (Sautter, 1981).
At Rivière Néhoué the species occurs in gallery

forest (Fig. 7) on deep alluvial soils adjacent to
the river at an elevation of , 10 m. The site is
flood prone. The habitat is typified by a relatively
complete canopy, sparse understory vegetation,
deep leaf litter, and numerous logs and debris
on the forest floor. All specimens were located
sheltering under logs on soil. The single in-
dividual seen on Île Pott was collected beneath
a coconut log on soil in supralittoral scrub at an
abandoned coconut plantation. It was within
20 m of the shore. Two localities, the northern
plateau of Île Art at 240 m and a gully on the

western slopes of Dôme de Tiébaghi at 340 m, are
on ultramafic surfaces. At both sites the skinks
(5 on Île Art, 2 on Tiébaghi) were found only
within deep piles of peridotite boulders and
rubble beneath dry closed-forest characterized
by a dense canopy, thick understory and deep
leaf litter.
Reproductive Biology.—Three specimens (AMS

R1612914, AMS R1612917 and CAS 226179)
collected in January 2003 are gravid females.
Each female has three young, filling most of the
body cavity. All embryos are heavily pigmented,
and embryos in two females have very little
remaining yolk (Fig. 8), suggesting that they are
near to full term. The relatively large volume of

FIG. 6. Bayesian phylogeny of Kanakysaurus viviparus populations. Identical tree topology was recovered by
MP analysis. Posterior probability from Bayesian and bootstrap support from MP analysis are given above and
below branches, respectively.
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yolk remaining in the third specimen suggests
that Kanakysaurus is probably not significantly
matrotrophic. The length of the only fully visible
embryonic skull, measured from radiographs, is
7.69 mm. The presumed neonate has a head
length of 10.46 mm, and snout–vent length of
36 mm.

DISCUSSION

Biogeography.—Biogeographic patterns in
northwestern New Caledonia and the Îles Belep
are poorly understood, as extensive collections
from these areas have only recently become
available. Indeed, the only previously published
herpetological record from the Beleps is that of
Jouan (1864), based on a second hand observa-
tion of a large gecko, almost certainly a species of
Rhacodactylus (Bauer, 1990; Bauer and Sadlier,
2000). In addition to Kanakysaurus, recent field-
work by A. H. Whitaker has confirmed the
existence of several species of Rhacodactlyus, as
well as a number of other geckos and skinks,
including several additional new species.
Our broad study of almost all New Caledonian

lizard species has shown that, like Kanakysaurus,
most taxa represented on the Îles Belep share their
closest affinities with populations on the north-
western Grande Terre (unpubl.). The Îles Belep
were probably sporadically connected to the
mainland during Plio-Pleistocene glacial periods
(Bauer and Sadlier, 2000) when sea levels in the
region were as much as 100 m lower than those at
present (Holloway, 1979). The most recent con-
nection may have been about 10–20,000 ybp
(Bauer and Sadlier, 2000), which is consistent
with our dating of the separation between the
Néhoué and Belep populations of the new
species. The historical basis for the initial di-
vergence of the Dôme de Tiébaghi population is
unclear but may well be associated with climatic

changes during the Pleistocene, which have been
implicated in the establishment of existing plant
distribution patterns (Pintaud et al., 2001).
Reproductive Biology.—Some aspects of re-

production in Kanakysaurus are characteristic
of those seen in many New Caledonian skink
species. Clutch size is comparable to the 2–3
typical for most Caledoniscincus, Cryptoblepharus,
Emoia, Nannoscincus, Sigaloseps, Tropidoscincus,
and ‘‘Lygosoma’’ euryotis (Sadlier, 1986; Bauer
and Sadlier, 1994, 2000). Although our sample
size is limited, and specimens were collected only
during January, May, and September–October,
the implied pattern of reproductive activity,
spring breeding with oviposition/parturition
during the wet southern summer (November–
February), is similar to that of many other New
Caledonian lizards (Sadlier, 1989; Bauer and
Vindum, 1990; Bauer and Sadlier, 2000). Given
the relatively equitable temperatures at low
elevations in New Caledonia year round, it
seems most likely that this restriction of breeding
activity reflects seasonal variation in rainfall and
humidity, which is typically pronounced (Saut-
ter, 1981).
Although seasonality and clutch size of Kana-

kysaurus are typical, reproductive mode is not.
Approximately 20% of the more than 100 in-
dependent evolutionary derivations of viviparity
among squamates have occurred within the
Scincidae (Blackburn, 1982; Stewart and Thomp-
son, 1996), but live bearing is uncommon among
New Caledonian skinks. Shea (1987) reviewed
the reproductive mode of skinks at that time
assigned to the genus Leiolopisma (sensu Greer,
1974), including species from New Caledonia. At

FIG. 7. Dry closed forest at Rivière Néhoué, habitat
of Kanakysaurus viviparus.

FIG. 8. Abdomen of two gravid female Kanakysau-
rus viviparus: (A) AMS R162917 and (B) CAS 226179
demonstrating varying degrees of yolk supply exhaus-
tion. Each female is carrying three embryos. Arrows
indicate remaining yolk mass. Scale bar 5 10 mm.
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the time only a single viviparous species had been
recorded from New Caledonia, L. (now Marmor-
osphax) tricolor (Roux, 1913; Meier, 1979; Sadlier,
1986), and for most species, reproductive mode
was unknown. A second member of the genus
Marmorosphax has since been described (Sadlier
and Bauer, 2000), and although its reproductive
mode has not been confirmed, it is assumed to be
viviparous. In addition, viviparity has been
confirmed in one species of the paraphyletic
genus Lioscincus, (Lioscincus tillieri; Sadlier and
Bauer, 1999). Among extralimital members of the
Eugongylus group of lygosomine skinks (sensu
Greer, 1979), viviparity is more widespread,
characterizing all but one member of the New
Zealand skink fauna, Oligosoma suteri (Whitaker,
1968; Towns, 1975; Smith, 2001) and representa-
tives of the Australian genera Niveoscincus and
Pseudemoia (Harrison and Weekes, 1925; Weekes,
1929, 1930; Stewart and Thompson, 1994, 1996,
1998; Thompson and Stewart, 1994).
Unfortunately, existing molecular data provide

no strong support for particular patterns of
intergeneric relationships among most New
Caledonian skinks (S. A. Smith, R. A. Sadlier,
T. R. Jackman, and A. M. Bauer, unpubl.). Thus it
remains unclear whether Kanakysaurus, Marmor-
osphax and Lioscincus (part) form a monophyletic
group or whether viviparity has arisen three
times independently. There is, however, strong
evidence that these genera are outside of the New
Zealand taxa Oligosoma and Cyclodina (Smith,
2001) and represent one or more autochthonous
derivations of viviparity within New Caledonia.
Conservation.—Kanakysaurus viviparus is

known only from dry closed forest habitat at
two locations in the far north of the main island
and on two islands in the Îles Belep. Each of these
sites represents an isolated subpopulation. The
full extent of dry closed-forest habitat remaining
in the far north of New Caledonia within the
potential range of the species is unknown, only
that it occurs as scattered remnants and that these
remnants are under pressure from a range of
threats. The habitat and behavior of K. viviparus
strongly suggests it requires high humidity to
compensate for high cutaneous water loss; hence,
any processes that open and dry the forest are
a threat. Each of the four sites where K. viviparus
has been recorded is under pressure. Although
the forest at Rivière Néhoué is managed as
a recreational reserve, and K. viviparus appears
to be relatively abundant there, the area is small
and it has high human use. The isolated dry
forest remnant on the western slopes of Dôme de
Tiébaghi is possibly at risk from activities
associated with nickel mining on the peak.
However, two similar forested gullies around
the perimeter of the plateau have been set aside
as botanical reserves. On the Îles Belep the dry

forest is at risk from the relatively frequent
burning of adjacent shrublands and savannah
woodland. Finally, all localities are at serious risk
from infestation by the introduced ant (Wasman-
nia auropunctata), which is known to greatly
reduce skink abundance (Jourdan et al., 2000,
2001). Wasmannia is already present at Rivière
Néhoué but its occurrence at the other localities is
uncertain.
Based on a modification of IUCN criteria for

assigning taxa to conservation status (Sadlier
and Bauer, 2003) K. viviparus is conservatively
regarded as Endangered. However, any escala-
tion of human activity that further threatens its
preferred habitat would place the species in
a higher category of risk. A further consideration
is that its known occurrence lies outside desig-
nated fauna reserves. Field research to determine
this lizard’s distribution is required to fully assess
the importance of each of the sites from which it
is known.
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ABSTRACT. The generic allocation and alpha systematics of the New Caledonian scincid lizard Lygosoma
euryotis Werner are reviewed. The species was known only from the type specimen for most of the last
century, and was most recently placed in the genus Marmorosphax in 1986 (type species Lygosoma tricolor
Bavay). The recent acquisition of additional specimens from the type locality on the Isle of Pines and from
the far north of the Grande Terre has provided additional information on scalation, osteology, and mode
of reproduction. These data in combination with mitochondrial and nuclear DNA sequence data indicate
the current generic allocation for Lygosoma euryotis is inappropriate, and that it cannot be placed with
confidence in any existing genus. A new genus is here proposed to accommodate the species. Further, L.
euryotis is here recognized as comprising two widely allopatric species, euryotis from the Isle of Pines
and a new species from the far north of the main island. Both species are regarded as threatened and
categorized as Vulnerable, with the species from the north of the main island particularly at risk.

RÉSUMÉ. La position générique et la systématique alpha du lézard scincidé Lygosoma euryotis Werner
de Nouvelle-Calédonie sont revus. L’espèce, qui n’était connue que par son spécimen-type durant la
majeure partie du siècle passé, a été récemment placée dans le genre Marmorosphax en 1986 (espèce-
type Lygosoma tricolor Bavay). L’acquisition récente de spécimens supplémentaires provenant de la
localité-type sur l’Île des Pins et de l’extrême nord de la Grande Terre fourni des informations
complémentaires sur l’écaillure, l’ostéologie et le mode de reproduction de ce lézard. Ces données, en
combinaison avec les séquences d’ADN nucléaire et mitochondrial, montrent que l’attribution générique
de Lygosoma euryotis n’est pas correcte et qu’il ne peut être placé avec fiabilité dans aucun des genres
actuels. Nous proposons ici un nouveau genre pour cette espèce. De plus, nous montrons que L. euryotis
comprend deux espèces nettement allopatriques, euryotis de l’Île des Pins et une nouvelle espèce de
l’extrême nord de l’Île principale. Les deux espèces sont considérées comme menacées et classées dans
la catégorie «vulnérable», l’espèce du nord de la Grande Terre étant particulièrement menacée.
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The scincid lizard Lygosoma euryotis was described by
Werner in 1909 from a single specimen collected from the
Isle of Pines, off the southern tip of New Caledonia. The
species was only known from the type for over 75 years.
The name has not appeared widely in literature, either in
taxonomic accounts or regional inventories. Roux (1913)
examined the type specimen and gave an account of the
species as Lygosoma (Leiolopisma) euryotis. Greer (1974)
listed it as one of 33 species in the genus Leiolopisma, which
at the time included species from Australia (including
Tasmania), New Zealand, New Caledonia, Vanuatu, Lord
Howe Island, and Round Island (Mauritius).

A review of the New Caledonian scincid lizards by
Sadlier (1986) assigned the majority of New Caledonian
species previously included in Leiolopisma to a number of
putatively monophyletic genera. Among the genera
proposed was Marmorosphax, consisting of Lygosoma
tricolor Bavay (type species) and Lygosoma euryotis
Werner. At this time M. euryotis was only known from two
specimens, Werner’s type from the Isle of Pines, and a
second skink from near Ouaième in northeastern New
Caledonia, approximately 340 km distant.

The acquisition of a large series of specimens from the Isle
of Pines (Bauer & Sadlier, 1994) provided data on aspects of
osteology, reproduction, and variation in scalation for the type
population of euryotis not previously available. Comparison
of these skinks with the two older specimens discussed by
Sadlier (1986), as well as an additional specimen from the
mainland (AMNH 62685 from Tao on the northeast coast)
revealed colouration differences between mainland (Grande
Terre) and insular populations. Although Bauer & Sadlier
(1994) tentatively considered all the material to be referrable
to a single species, they noted that such differences, as well as
the highly disjunct distribution of M. euryotis could be
indicative of non-conspecificity.

The discovery of Marmorosphax montana from Mt Ouin
in the Province Sud, in all aspects of appearance and behaviour
the sister species to Marmorosphax tricolor, led Sadlier & Bauer
(2000) to review the composition of the genus. In particular
the generic allocation of euryotis, which lacks the viviparity
and unfused atlantal arches characteristic of both M. tricolor
and M. montana, within Marmorosphax was regarded as
questionable. On this basis “Lygosoma” euryotis was
regarded as incertae sedis within the Pseudemoia group of
Greer (1989) pending further investigation (Sadlier & Bauer,
2000; Bauer & Sadlier, 2000).

The recent acquisition of additional specimens of “euryotis”
from northern New Caledonia, and the availability of genetic
techniques for assessing relationships now permit the re-
evaluation of both the specific status of the disjunct populations
currently assigned to euryotis and their generic allocation. The
removal of euryotis from Marmorosphax also necessitates a
re-diagnosis of that genus.

Materials and methods

Abbreviations. Institutional abbreviations are as follows:
American Museum of Natural History, New York (AMNH);
Australian Museum, Sydney (AMS); California Academy
of Sciences, San Francisco (CAS); Institut Royal des
Sciences Naturelles de Belgique, Brussels (IRSNB);
Museum of Comparative Zoology, Harvard (MCZ);
Muséum national d’Histoire naturelle, Paris (MNHN); and
Queensland Museum, Brisbane (QM).

The full suite of morphological characters listed below
was scored for each specimen where possible.

Measurements. Snout to vent length (SVL)—measured
from tip of snout to caudal edge of anal scales; axilla to
groin distance—measured from middle of base of forelimb
to middle of base of hindlimb; forelimb to snout length—
measured from tip of snout to middle of base of forelimb;
hindlimb length—measured from middle of base of
hindlimb to tip of fourth toe including nail; tail length—
measured from caudal edge of anal scales to tip of tail, on
complete original tails only as determined from X-rays.
Body measurements (axilla to groin, forelimb to snout,
hindlimb, and tail lengths) are for all specimens, Sexual
maturity was determined by reproductive maturity (presence
of enlarged yolked ovarian follicles or eggs in females, and
presence of enlarged testes and distinctive colouration in
males) and/or obvious size classes, and are expressed as
percentages of snout to vent length in the taxon accounts.

Scalation. Midbody scale rows—number of longitudinal
scale rows around body counted midway between axilla
and groin; paravertebral scale rows—number of scales in a
paravertebral row from first scale posterior to parietal scale
to last scale at level of vent opening; fourth finger and toe
scales—number of dorsal scales on fourth digit of hand and
foot, distal scale contains claw, basal scale broadly contacts
adjacent basal scale of third finger or toe; fourth finger and
toe lamellae—number of ventral scales on fourth digit of
hand and foot, distal scale contains claw, basal scale is last
largely undivided scale at, or proximal to, a point level with
intersection of third and fourth digits. Bilateral scalation
characters were scored on both sides and the mean value
used. Sexual dimorphism in paravertebral scales (the
scalation character most likely to exhibit this trait) was
assessed using independent two-sample t-test in the largest
single sample from a single location. Variation between
populations was assessed using independent two-sample t-
tests for all scalation characters.

Osteology. Specimens were radiographed using an
Eresco AS2 X-ray machine to determine phalangeal
formulae and the number of presacral vertebrae and
postsacral vertebrae (complete original tails only) at
exposures of 30 sec at 30 kV. Condition of the atlantal
vertebrae was assessed from dried skeletal material.

Genetic studies. As part of a broad-scale phylogenetic
study of the endemic reptiles of New Caledonia, we have
obtained mitochondrial and nuclear DNA sequences (514bp
of ND2 and 830bp of rag-1) from the majority of New
Caledonian skink species (including all but one genus) and
representatives of related lygosomine skink lineages from
Africa, Australia and New Zealand. Our phylogenetic
analysis includes two representatives of euryotis and three
of the new species described from the northwest of the main
island, and 18 specimens of Marmorosphax tricolor and
M. montana from 10 localities, including regionally
sympatric samples of M. cf. tricolor (n = 2) and the new
species (n = 2) from Mt Taom in northwest New Caledonia.

Molecular data were analysed within maximum
parsimony and Bayesian frameworks using PAUP* (b4v10
Swofford, 1999) and Mr Bayes v3 (Hulsenbeck & Ronquist,
2001) respectively. Support for nodes on the optimal
topologies was assessed using bootstrap and Bayesian
posterior probability values.
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Systematics

From the available data we have attempted to identify
monophyletic lineages for the taxa studied here. The
assignment of Lygosoma euryotis Werner and Lygosoma
tricolor Bavay to Marmorosphax was based on these species
sharing a unique, but limited, suite of seven derived characters
(Sadlier, 1986). At that time the state of two key characters,
mode of reproduction and condition of the first cervical
vertebrae, could not be determined for Lygosoma euryotis from
the material available. A live-bearing mode of reproduction
was reported for Marmorosphax tricolor at the time the genus
was proposed, but was not listed among the apomorphies
diagnosing it, as the mode of reproduction for Lygosoma
euryotis was unknown. The first cervical vertebra of M.
tricolor consists of three elements, the two lateral atlantal
arches and the basal intercentrum—the pleisiomorphic
condition among members of the Eugongylus group of
skinks (Greer, 1989). The condition of the atlantal vertebrae
cannot readily be determined without some damage, and
given that only two specimens of euryotis were known to
exist at that time (one of which was the type) such an
examination was not attempted.

Specimens from recent field collections show euryotis and
a sibling species from the north of the Grande Terre both have
an egg-laying mode of reproduction and the atlantal arches
of the first cervical vertebra fused to the intercentrum. Also,
recently collected specimens of Marmorosphax montana
show this species has a live-bearing mode of reproduction
similar to its sister species M. tricolor.

In the light of this new information retention of euryotis
within Marmorosphax would imply evolution of both
viviparity (tricolor + montana) and fusion of the atlantal
arches to the intercentrum (euryotis) within only certain
members of the genus. This has not been observed in any
New Caledonian genus of skinks.1

Phylogenetic studies in progress using mitochondrial and
nuclear DNA sequences recognize euryotis + the sibling
species described in this paper as a monophyletic lineage,
and M. tricolor + M. montana + two undescribed species as
an independent monophyletic lineage, with no support for the
two being especially closely related with respect to each other.

The morphological and genetic data in combination
indicate Lygosoma euryotis Werner cannot be placed with
confidence in any existing monophyletic genus within the
Eugongylus group of skinks, and that a new genus is
warranted to accommodate the species euryotis, apparently
restricted to the Isle of Pines, and a newly recognized sibling
species from the north of the Grande Terre.

Celatiscincus Sadlier, Smith, & Bauer, n.gen.

Type species. Lygosoma euryotis Werner, 1909:271.

Diagnosis. The following suite of apomorphic characters
in combination will distinguish Celatiscincus from all other
genera in the Eugongylus group of Greer (1979):
frontoparietal scales fused; naris positioned in a single large

1 Only in the Australian genus Niveoscincus as proposed by Hutchinson et al. (1990) are both conditions present. However, although the generic
diagnoses provided for Niveoscincus and other genera proposed by Hutchinson et al. are based on morphological characters, the framework
within which these diagnoses were formulated was determined by immunological data alone. As such the morphological data do not provide an
independent test for the monophyly of groups identified by the immunological study.] The species euryotis and its sibling species from the north
of the Grande Terre shares some apomorphic characters with Sigaloseps Sadlier, but none in particular, or even all in combination, are sufficiently
compelling to infer a level relationship that would suggest they are congeneric.

nasal scale, with no evidence of scale or postnasal suture;
anterior loreal reduced, either contacting upper labials
narrowly, or present as a semilunar scale failing to contact
upper labials; contact between lower eyelid and adjacent
upper labials interrupted by the presence of complete
subocular scale row; parietal scales each bordered by a
single enlarged upper temporal scale and 2 (rarely 3) equal
sized nuchal scales no larger than the surrounding dorsal
scales; lower eyelid with an obvious, centrally located semi-
transparent disc; ear lobules barely distinguishable from
blunt conical scales around upper, lower, and posterior edges
of ear opening; premaxillary teeth 13; atlantal arches of
first cervical vertebrae fused to intercentrum.

The genus sharing the greatest number of derived features
with Celatiscincus is Sigaloseps. However, Sigaloseps lacks
the elevated number of premaxillary teeth and has each
parietal bordered by an enlarged upper secondary temporal
and transversely enlarged nuchal scale, rather than an
enlarged upper secondary temporal and two (or more)
smaller equal sized scales seen in Celatiscincus. Further,
Sigaloseps has smooth body scales, whereas Celatiscincus
has keeled body scales. The polarity of this latter character
has yet to be determined. Comparison to the two closest
outgroups: New Zealand+Australian Eugongylus group
species and Eugongylus+Emoia+Leiolopisma (based on
genetic evidence—Smith, 2001) would indicate smooth
scales are the pleisiomorphic state at the level of the New
Caledonian radiation.

Etymology. The name Celatiscincus is derived from celatus,
the Latin for concealed and scincus, a Latinized version of
a Greek word for lizard, particularly applied to skinks or
other “shiny-scaled” lizards, and alludes to the isolation of
the ranges of the constituent species and the fact that the
identity and affinities of these taxa remained “hidden” to
systematists for so long. The name is masculine.

Recognized species. Celatiscincus euryotis (Werner, 1909);
and Celatiscincus similis n.sp. Sadlier, Smith, & Bauer.

The two species of Celatiscincus are similar in overall
appearance. They are small in size with long tails and
relatively long limbs, and share the same basic configuration
of head scalation that includes: prefrontals moderately large
and moderately to widely separated; frontoparietals fused;
interparietal distinct; parietals each bordered by a single
large upper secondary temporal and two (rarely three) equal
sized scales no larger than the surrounding dorsal scales;
nasals well separated; loreals two, anterior narrowly
contacting labials, occasionally present as a semilunar scale
failing to contact the labials; supraciliaries usually 7; upper
labials usually 7; a complete subocular row between
preocular and pretemporal scales; primary temporal single;
lower secondary temporal single; tertiary temporals two;
postlabials two; lower eyelid with an obvious, centrally
located semi-transparent disc. Both species are sexually
dimorphic in adult colour (see Bauer & Sadlier, 2000, pl.
18C–F), and adult females of both species typically have a
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narrow, white hip stripe (dark-edged above) that extends
over the hindlimbs and along basal portion of tail that is
not present in adult males.

Diagnoses and descriptive data for Celatiscincus euryotis
have been published by: Werner (1909, as Lygosoma
euryotis); Sadlier (1986, as Marmorospha × euryotis); and
Bauer & Sadlier (1994, as Marmorospha × euryotis); and
Bauer & Sadlier (2000, as “Lygosoma” euryotis). However,
the species accounts of Sadlier (1986) and Bauer & Sadlier
(2000) were composite, including information from
specimens from both the Isle of Pines and from the north of
the Grande Terre. We here redefine C. euryotis and diagnose
and describe a second member of the genus to accommodate
the mainland New Caledonian populations previously
subsumed within C. euryotis.

Celatiscincus euryotis Werner, 1909

Figs. 1, 2

Material examined. AMS R138528–46, R138569–70, R138572–77,
R138620, CAS 182089–108, 182118–27, 182140–45, 182181, 182186–
88, 182199 New Caledonia, Province Sud, Isle of Pines, Gite Kodjeue
on Waa Mé Bay, 22°34'S 167°25'E; AMNH 81783 New Caledonia,
Province Sud, Isle of Pines, Vao; and CAS 80889 and IRSNB 2.025 Isle
of Pines—no specific locality.

Diagnosis. Celatiscincus euryotis is distinguished in
morphology from Celatiscincus similis n.sp. (the only other
species in the genus) by differences in adult colouration
and osteology. Adult male Celatiscincus similis n.sp. have
a bright russet flush to the body around the area of the

Fig. 1. Celatiscincus euryotis, an adult male (above) and adult female (below) from Waa Mé Bay, Isle of
Pines, New Caledonia.

hindlimbs, and adult females a bright russet flush to the
whole of the tail, whereas these colours are muted in
Celatiscincus euryotis (see also Bauer & Sadlier [1994] for
a discussion of colour in C. euryotis). Celatiscincus euryotis
has fewer presacral vertebrae (mode 28) than Celatiscincus
similis n.sp. (mode 29). These differences in colouration
and osteology are supported by DNA sequence data (see
section on relationships below).

Description. Based on 28 specimens (33.0–42.0 mm SVL)
in the AMS collection, comprising 12 adult males, 14 adult
females, and 2 subadults.

Measurements: maximum SVL of males 42.0 mm,
females 40.0 mm; distance from axilla to groin 48.5–56.4%
of SVL (x̄ = 52.0%, n = 28); distance from forelimb to snout
37.5–45.5% of SVL (x̄ = 41.2%, n = 28); hindlimb length
38.1–44.3% of SVL (x̄ = 41.1%, n = 27); tail length 151.4%
of SVL for adult individual with most complete tail.

Scalation: Midbody scale rows 30–36 (x̄ = 33.1±1.26, n
= 28); paravertebral scales 49–57 (x̄ = 52.4±2.20, n = 28)—
no sexual dimorphism between 12 males and 14 females
(x̄ 52.33 vs 52.57, t24 = -0.27, P<0.792); scales on top of fourth
finger 8–10 (x̄ = 8.9±0.38, n = 27); lamellae beneath fourth
finger 15–18 (x̄ = 16.2±0.68, n = 26); scales on top of fourth
toe 11–13.5 (x̄ = 12.75±0.57, n = 36); lamellae beneath fourth
toe 30–40 (x̄ = 35.3±1.87, n = 33).

Osteology: presacral vertebrae 28 (n = 14)–29 (n = 3);
postsacral vertebrae 41 (specimen with most complete tail
showing no evidence of regeneration); phalangeal formula
for manus and pes 2.3.4.5.3 and 2.3.4.5.4 respectively.
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Colouration: There is marked
sexual dimorphism between adult
males and females, with subadults and
juveniles similar in colouration to adult
females.

Adult males (Fig. 1): dorsal and lateral
surface tan-light brown or mid brown, with a few
scattered dark flecks on the anterior and upper lateral
surface, and a continuous, narrow, dark stripe across the
snout in some specimens. In life with an orange to russet
flush to the basal portion of the tail and hindlimbs, and a
moderate yellow flush to the posterior half of the abdomen,
underside of hindlimbs and tail. Throat with an obvious
pattern of dark transverse markings on the outer chinshields
and throat scales, and a variably defined, narrow, dark,
longitudinal streak on the throat and chest.

Adult females (Fig. 1): body usually two-toned, but the
degree of differentiation between the dorsal and lateral
surfaces varies. Dorsal surface of the body dull light-brown
or mid-brown. Lateral surface light-mid grey with scattered
dark flecking overall, boldly marked individuals with these
darker markings covering most of the lateral surface and
contrasting markedly with the paler dorsal colour. Dark
markings on dorsal surface aligned as a concentration of
longitudinal flecks along dorsolateral margin, tending to
form a continuous, narrow, dark stripe along the temporal
margin, and across the snout in some specimens. A narrow,
white, hip stripe (dark-edged above) extends along basal
portion of tail and over the hindlimbs, continuing as a pale,
narrow upper edge (paler than hip stripe) to the dark
dorsolateral markings, extending to near the temporal region
in some specimens. In life with a dull orange flush to the
lateral, dorsal, and ventral areas of the entire tail, remainder
of underside of body and hindlimbs white.

Subadults—overall body colouration usually darker with
dark lateral flecking extending over most of the lateral
surface, otherwise subadult males have a colour pattern
typical of adult females and juveniles including a weak to
obvious pale hip stripe and a continuous concentration of
dark flecks along the dorsolateral margin in the shoulder
region—ventral colouration of pale.

Reproduction: The series collected during the wet season
in early March 1992 contained a high proportion of gravid
females which consistently showed an egg laying mode of
reproduction with a clutch size of 2–3 shelled oviducal eggs.

Distribution and habitat. The species is known only from
the Ile of Pines, approximately 50 km southeast of the
southern coast of the Grande Terre (Fig. 2). Its distribution
on the island and surrounding islets may be very localised.
A recent survey of islets off the Ile of Pines did not reveal
the presence of the species at any of those examined.

Fig. 2. Distribution of Celatiscincus euryotis and
Celatiscincus similis n.sp. in New Caledonia.

Celatiscincus similis Sadlier, Smith & Bauer, n.sp.

Figs. 2–5

Type material. HOLOTYPE: MNHN 2003.1006 (formerly AMS
R153524); New Caledonia, Province Nord, Tsiba, c. 3 km north of Ouaco,
20°48'14"S 164°28'19"E; collected by R.A. Sadlier, M. Christy & M.
Thurlow, 25.xi.1998. PARATYPES: AMS R153504–23, R153525, same
location and date of collection as holotype; AMS R153559–66, CAS
226168–69, 226170–72, MCZ R183656, same location and collectors
as holotype, 26.xi.1998; AMS R153585–86, CAS 226173, New
Caledonia, Province Nord, Massif Ouazangou-Taom, Mt Taom,
20°45'35"S 164°32'51"E, collected by R.A. Sadlier, M. Christy & M.
Thurlow, 26.xi.1998; AMS R164185, R164188, New Caledonia,
Province Nord, Massif Ouazangou-Taom, Mt Taom summit, 20°46'52"S
164°34'46"E, collected by R.A. Sadlier & G.M. Shea, 7.xii.2004.

Additional material. In addition to the type material the
following specimens referable to Celatiscincus similis were
examined but do not form part of the type series or
description: AMS R161164–65, R161184, Massif Ouazan-
gou-Taom, Gomen Mine Mt Taom, 20°46'36"S 164°
33'44"E; QM J37441 Ouaième via Hienghène, 20°37'S
164°51'E; AMNH 62685 Tao 20°33'S 164°48'E—note the
specimens from Ouaième (Sadlier,1986) and Tao (Bauer &
Sadlier, 1994) were originally reported as C. euryotis.

Diagnosis. See diagnosis for Celatiscincus euryotis above.

Etymology. The epithet similis is Latin for similar or
resembling, and refers to the great overall similarity of the
new species to C. euryotis.

Description. Based on the type series of 41 specimens
(32.0–45.5 mm SVL), comprising 16 adult males, 19 adult
females, and 6 subadults.
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Measurements. Maximum SVL of males 43.0 mm, females
45.5 mm; distance from axilla to groin 48.8–58.8% of SVL
(x̄ = 53.9%, n = 41); distance from forelimb to snout 37.4–
43.4% of SVL (x̄ = 40.6%, n = 41); hindlimb length 40.0–
48.7% of SVL (x̄ = 4.0%, n = 35); tail length 167.6% of
SVL for adult individual with most complete tail.

Scalation (Fig. 3): prefrontals moderately large and
moderately to widely separated; frontoparietals fused;
interparietal distinct; parietals each bordered by a single
large upper secondary temporal and two (rarely three) equal
sized scales no larger than the surrounding dorsal scales;
nasals well separated; loreals two, anterior narrowly
contacting labials, occasionally present as a semilunar scale
failing to contact the labials; supraciliaries usually 7 (95%),
rarely 6 (3.8%) or 8; upper labials usually 7; a complete
subocular row between preocular and pretemporal scales;
primary temporal single; lower secondary temporal single;
tertiary temporals two; postlabials two; lower eyelid with
an obvious, centrally located semi-transparent disc.

Midbody scale rows 30–32 (x̄ = 31.0±1.00, n = 41);
paravertebral scales 49–56 (x̄ = 52.4±1.75, n = 41)—no
sexual dimorphism between 13 males and 15 females (x̄
52.38 vs 52.25, t34 = 0.202, P<0.99); scales on top of fourth
finger 8–11 (x̄ = 9.5±0.61, n = 39); lamellae beneath fourth
finger 15–20 (x̄ = 17.2±1.02, n = 39); scales on top of fourth
toe 12–15 (x̄ = 13.3±0.63, n = 35); lamellae beneath fourth
toe 30–40 (x̄ = 35.4±1.87, n = 35).

Osteology: presacral vertebrae 29 (n = 37)–30 (n = 2);
postsacral vertebrae 40 (specimen with most complete tail
showing no evidence of regeneration); phalangeal formula
for manus and pes 2.3.4.5.3 and 2.3.4.5.4 respectively.

Colouration: There is marked sexual dimorphism
between adult males and females, with subadults and
juveniles similar in colouration to adult females.

Adult males (Fig. 4): dorsal and lateral surface tan-light
brown or mid brown, with a few scattered dark flecks on
the anterior and upper lateral surface, and a continuous,
narrow, dark stripe across the snout in some specimens. In
life with a bold russet flush to the lateral, dorsal, and ventral
areas at the base of the tail and hindlimbs, and a dull to
moderate orange to yellow flush to the posterior half of the
abdomen. Throat and chest pale and without an obvious
pattern of dark transverse markings on the outer chinshields
and throat scales, and a variably defined, narrow, dark,
longitudinal streak on the throat and chest.

Adult females (Fig. 4): body usually two-toned. Dorsal
surface of the body a dull light-brown or mid-brown. Lateral
surface light-mid grey with scattered dark flecking overall,
boldly marked individuals with these darker markings
covering most of the lateral surface and contrasting
markedly with the paler dorsal colour. Dark markings on
dorsal surface occasionally aligned in longitudinal rows in
the paravertebral region, and as a concentration of
longitudinal flecks along dorsolateral margin, tending to
form a more continuous, narrow, dark stripe along the
temporal margin and across the snout in some specimens.
A narrow, white, hip stripe (dark-edged above) extends
along basal portion of tail and over the hindlimbs, continuing
as a pale, narrow upper edge (paler than hip stripe) to the
dark dorsolateral markings, variably extending forward to
near the temporal region. In life with a bold orange to russet
flush to the lateral, dorsal, and ventral areas of the entire
tail, remainder of underside of body and hindlimbs white.

Fig. 3. Dorsal (upper), lateral (middle), and ventral (lower) views
of the headshields of the holotype of Celatiscincus similis n.sp.
(MNHN 2003.1006).

Subadults—overall body colouration usually darker with
dark lateral flecking extending over most of the lateral surface,
otherwise subadult males have a colour pattern typical of adult
females and juveniles including a weak to obvious pale hip
stripe and a continuous concentration of dark flecks along the
dorsolateral margin in the shoulder region.

Note—The features of colouration along the dorsolateral
margin mentioned by Sadlier (1986) for the specimen from
Ouaième on the northeast coast are similar to those seen in
some of the more boldly marked female specimens from
the northwest coast.

Reproduction: The series of specimens collected at the
very end of the dry season in late November 1998 contained
four gravid females which consistently showed an egg
laying mode of reproduction with a clutch size of 2 shelled
oviducal eggs, one in each oviduct. Three other adult
females collected at this time had 2 enlarged yolked ovarian
follicles (one in each oviduct), and one individual 3 (one in
the left oviduct and 2 in the right).
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Distribution and habitat. The species is known from two
locations on the far northwest coast and two on the far
northeast coast (Fig. 2).

The two sites in the northwest of the main island, the
Ouazangou-Taom Massif and Tsiba just north of Ouaco,
are approximately 15 km apart. In this region the species
was collected at both low (Tsiba 220 m; Mt Toam 275 m)
and moderately high (Mt Toam 850 & 1000 m) elevation.
At low elevations it was collected in remnant patches of
low closed vegetation, usually located in steep gullies, on
ultramafic ranges. They were observed active amongst leaf
litter in sunlit patches. These patches were surrounded by
extensive area of maquis shrubland, the heath-like
vegetation endemic to this soil type. At higher elevations it
was collected in maquis/forest at 850 m, and near the summit
of Mt Toam in low moderately dense maquis (1000 m). It is
worth noting that individuals collected at low elevation sites
appeared to have low levels of heat tolerance in comparison
to locally sympatric skink species (Caledoniscincus
austrocaledonicus and Caledoniscincus haplorhinus) of
similar size. The species occurrence in the more open maquis
habitat at higher elevations is most likely due to the more
moderate conditions present at higher elevations in
temperature and humidity.

There is no precise information regarding the site of collection
or habitat for the two specimens from Ouaième and Tao on the
northeast coast of the main island. Opportunistic field research by
the authors in this region over a number of years has not located
further specimens from either area or any surrounding areas
searched. However, the habitat searched in this region has nearly
always been closed humid forest, and it is possible the species is
restricted to a different habitat type which has not yet been sampled,
perhaps similar to that occupied on the northwest coast.

The species occurrence on both the northwest and
northeast coast could suggest a wider distribution in the
north of the island. However, extensive field research in
recent times covering a wide range of habitats in the
northwest from Sommet Poum south to Massif du Boulinda
(Whitaker Consultants, in prep.) has failed to locate it at
any site other than Mt Taom and nearby Tsiba.

Conservation status

Celatiscincus similis satisfies the criteria for inclusion into
one of the threatened species categories under a modified
IUCN classification system (see Sadlier & Bauer, 2003). It
is currently known from only four locations, and from what
is known of the two populations on the northwest coast the
species is at risk from a range of threats.

The preferred habitat of C. similis on the northwest coast
is severely fragmented, and the size of the patches of
remnant closed vegetation on the ultramafic massifs is very
small, particularly at lower elevations—the extent of suitable
habitat at Tsiba (Fig. 5) is estimated at about 1 hectare.
These isolated sub-populations are undergoing a decline in
extent of occurrence as a result of the impact of burning of
adjacent maquis shrubland, and from activities associated
with mining (Fig. 6). The extent of the species’ overall
distribution on the western side of the island may ultimately
prove to be much broader (i.e. extend further south and
north in suitable habitat on ultramafic soils), but its area of
occupancy (by virtue of the patchy and relictual nature of
its preferred habitat) will most likely remain small.

Due to the fragmented and relictual nature of its
distribution, the threats posed by the presence or potential
for mining (some sites), and the impact of frequent firing,
C. similis could be conservatively ranked as Vulnerable
under the modified IUCN classification system (Sadlier &
Bauer, 2003) used for the New Caledonian lizard fauna (area
of occupancy <500 km2, severely fragmented i.e. isolated
sub-populations with a reduced probability of colonization,
if once extinct; number of locations <5; continuing decline
in area and extent of occurrence as indicated by a continuing
decline in quality of habitat at some sites). It could be placed
at a higher level of threat if continued declines in the area,
extent and/or quality of habitat in the species very narrow
range persist. Targeted field research is required, particularly
in the northeast coast of the main island to fully assess the
species’ distribution and habitat preferences in the region.
Assessing the species status on the northeast coast of the
main island is problematic due to a lack of precise
information on the species preferred habitat in this region.
It is probably similarly restricted in its habitat preferences,
even though ultramafic soils do not occur in this region
(Paris, 1981; Sautter, 1981).

Celatiscincus euryotis is known only from two sites on the
Isle of Pines, one a remnant of closed forest near Waa Mé Bay
on the west side of the island, and the second at Vao. The main
island of the Ile des Pins has a total area of 152 km2, and the
likely area of suitable habitat (excluding maquis shrubland and
introduced plantations) is considerably less than this. It had
previously been regarded as Secure by Bauer & Sadlier (2000)
but given its extremely limited distribution it has been
reassessed and conservatively ranked as Vulnerable (Sadlier
& Bauer, 2003). The species distribution on the island and the
threats likely to impact on the species need to be established to
fully evaluate its conservation status.

Relationships

Our interpretations as to the generic distinctiveness of
Celatiscincus and the specific distinction between C.
euryotis and C. similis are based on a combination of
evidence from the morphological information and DNA
sequence data.

Intergeneric Relationships: Both ND2 and Rag-1 support
the monophyly of the two species of Celatiscincus. Mito-
chondrial ND2 haplotypes of C. euryotis from two
individuals from the Isle of Pines and five individuals (from
two localities) of C. similis show a high level of sequence
divergence between populations (12.5%), and no or very
low levels of divergence within each population (southern:
0, northern: 0.16%). This level of genetic differentiation
suggests the two widely allopatric populations represent two
distinct evolutionary lineages, and is comparable with
between-species divergence in other genera (e.g.,
Marmorosphax 12.1%, Caledoniscincus 12.9%). No single
scalation character will allow unequivocal assignment to
one species or the other. However, significant differences
were detected between the two species which showed a trend
towards C. similis having: fewer midbody scale rows (¯x 30.9
vs 33.1, t67 = 7.92, P<0.01); more scales on top of fourth finger
(¯x 9.5 vs 8.9, t64 = -4.58, P<0.01); more lamellae beneath
fourth finger (¯x 17.2 vs 16.2, t63 = -4.60, P<0.01); more scales
on top of fourth toe (¯x 13.3 vs 12.75, t59 = -3.60, P<0.01); and
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more lamellae beneath fourth toe (¯x 35.4 vs 32.2, t58 = -7.10,
P<0.01)—see Table 1. Further, there were significant
differences in the modal number of presacral vertebrae between
the two species, but again these were not unequivocal.

We recognize that an arbitrary degree of genetic
differentiation alone is an inappropriate measure of specific
distinctness (Ferguson, 2002; Sites & Marshall, 2003),
however, we here use such measures in support of diagnostic
features of colour and osteology outlined in the diagnoses.
While colour may be regarded by some as too highly labile
to serve alone as an adequate diagnostic feature, the
relatively large samples of C. euryotis and C. similis
demonstrate the consistency of this feature. Minor
differences in colour, scalation, and proportion are also
diagnostic of some other New Caledonian skinks that show
similar levels of genetic differentiation between species (i.e.
certain Caledoniscincus and Marmorosphax), including
instances of broad sympatry between sister or “sibling”
species (Bauer & Sadlier, 2000).

Based on both intensive and extensive sampling by the
authors over a period of more than 20 years, the large
geographic gap separating the two species of Celatiscincus
from one another appears to be real. This disjunction is certainly
great enough to completely isolate the populations from one
another. As such, the two species, diagnostic differences aside,

are certainly evolving as separate lineages on independent
trajectories and would in any case meet the criteria for
phylogenetic species (Frost et al., 1992; Grismer, 1999;
McKitrick & Zink, 1988). This disjunction remains enigmatic.
No other sister taxa pair of New Caledonian reptiles exhibits
this particular distribution pattern, or such a degree of
geographic separation. It is difficult to surmise what historical
factors may have contributed to such a pattern. The geological
and ecological dissimilarity of the areas where the two species
occur argues against their ever having shared a common
continuous range, and their apparent intolerance of heat and
exposure suggest that they are not likely to have achieved their
current distribution through dispersal. It is perhaps most likely
that Celatiscincus was once a more speciose and widely
distributed genus and that differential extinction of
geographically intervening species may have resulted in the
pattern observed today.

Intrageneric Relationships: A phylogenetic analysis of all
New Caledonian skink taxa using the mitochondrial gene ND2
(514 bp) and the nuclear gene Rag-1 (830 bp) suggests that
most described New Caledonian endemic lygosomine genera
are strongly supported monophyletic lineages, but reveals little
regarding intergeneric relationships (Smith et al., in prep.).
Celatiscincus is one of many generic level lineages with long

Fig. 4. Celatiscincus similis n.sp., an adult male (upper—AMS R153524) and adult female (lower—AMS
R153525) from Tsiba, northwest New Caledonia.
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Fig. 5. Tsiba near Ouaco, the small population of Celatiscincus similis n.sp. at this site was located in low closed vegetation
in the centre of the photo.

independent histories that form a basal polytomy within
Australo-Pacific Eugongylus group skinks. There is no
evidence to suggest that Celatiscincus is more closely related
to Marmorosphax or Sigaloseps than to other New Caledonian
skink genera. As such, we regard the genetic data as supporting
our morphological interpretation of the distinctiveness of
Celatiscincus. Although we remain ignorant of the position of
Celatiscincus within the New Caledonian Eugongylus group,
we believe that the erection of a new genus serves an important
purpose: to highlight Celatiscincus as a distinctive,
monophyletic lineage that must be considered separately from
all others in future phylogenetic analyses.

A revised diagnosis for Marmorosphax Sadlier

The transfer of Lygosoma euryotis Werner to the newly
erected genus Celatiscincus Sadlier, Smith and Bauer
necessitates a redefinition of Marmorosphax Sadlier. Also
the recent acquisition of a gravid specimen of Marmoros-
phax montana that contains developing embryos allows a
live bearing mode of reproduction to tentatively be added
to the suite of apomorphic characters diagnosing the genus.

The revised diagnosis below for Marmorosphax provides
a suite of apomorphic character states to diagnose this genus
from all other genera in the Eugongylus group of skinks.

Fig. 6. Ultramafic ranges south of Pouembout in northwestern New Caledonia, showing impact of strip mining on the environment.



28       Records of the Australian Museum (2006) Vol. 58

Table 1. Comparison of key scalation characters between
Celatiscincus euryotis and C. similis.

C. euryotis C. similis

midbody scale rows range 30–36 30–32
mean±sd (N) 33.1±1.26 (28) 31.0±1.00 (41)

t67 = 7.92, P<0.01

paravertebral scale rows range 48–57 49–56
mean±sd (N) 52.4±2.20 (28) 52.4±1.75 (41)

t66 = 0.089, P=0.93

fourth finger scales range 8–10 8–11
mean±sd (N) 8.9±0.38 (27) 9.5±0.61 (39)

t64 = -4.58, P<0.01

fourth finger lamellae range 15–18 15–20
mean±sd (N) 16.2±0.68 (26) 17.2±1.02 (39)

t63 = -4.60, P<0.01

fourth toe scales range 11–14 12–15
mean±sd (N) 12.75±0.57 (26) 13.3±0.63 (35)

t59 = -3.60, P<0.01

fourth toe lamellae range 29–36 30–40
mean±sd (N) 32.2±1.49 (25) 34.5±1.87 (35)

t58 = -7.10, P<0.01

Marmorosphax Sadlier, 1986

Type species. Lygosoma tricolor Bavay, 1868: 17.

Diagnosis. The following combination of characters will
distinguish Marmorosphax from all other genera in the
Eugongylus group of skinks as defined by Greer (1979):
frontoparietals fused; supranasal scale or postnasal suture
absent; anterior loreal present as a semilunar scale failing
to contact upper labials; subocular scale row complete; lower
eyelid with an obvious, centrally located semi-transparent
disc; ear lobules barely distinguishable from blunt conical
scales around upper, lower, and posterior edges of ear
opening; enlarged pairs of chinshields two, third pair of
chinshields divided obliquely such that they are separated
by five scales; premaxillary teeth 13; live-bearing mode of
reproduction confirmed in M. tricolor and M. montana.

Recognized species. Marmorosphax tricolor Sadlier, 1986,
and Marmorosphax montana Sadlier & Bauer, 2000.
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Appendix 1. List of specimens of Celatiscincus examined for
genetic study (bracketed numbers are tissue collection numbers).

Celatiscincus euryotis: AMS R138573 (NR810); AMS R138574
(NR811)—see listing of comparative material examined for
location details.

Celatiscincus similis: AMS R153504 (NR7360); AMS
R153505 (NR7361)—see listing of paratypes for location
details. AMS R161164 (EBU15288); AMS R161165
(EBU15289); AMS R161184 (EBU15308)—see additional
material referable to C. similis for location details.
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ABSTRACT. A new species of Nannoscincus from relictual high elevation closed forest is described from
southern New Caledonia. This species is most similar in appearance to Nannoscincus gracilis, but can
be distinguished by its large size and a suite of distinctive scalation characters. Further, it is the only
species of Nannoscincus recorded as being able to vocalise. The species is known only from closed
forest patches on Pic Ningua and adjacent Mt Çidoa at around 1000 m in altitude. The overall extent of
this habitat is small, fragmented, and in an area that is actively mined. As such the species is regarded as
at risk, and the level of threat as Vulnerable.

Une nouvelle espèce de Nannoscincus provenant d’une forêt relique fermée d’altitude est décrite du sud
de la Nouvelle-Calédonie. Cette espèce est d’apparence similaire à Nannoscincus gracilis, mais peut
s’en différencier par sa grande taille et une série de caractères d’écaillure distinctifs. De plus, c’est la
seule espèce de Nannoscincus capable de vocaliser. Cette espèce n’est connue que des lambeaux de
forêt fermée du Pic Ningua et du Mt Çidoa voisin, à environ 1000 m d’altitude. La répartition actuelle
de ce type d’habitat est limitée, fragmentée, et localisée dans une zone fortement soumise à l’impact
minier. Pour toutes ces raisons, cette espèce est considérée comme sensible et placée à un niveau de
menace «vulnérable».
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Recent studies on the endemic lizard fauna of New
Caledonia have revealed the presence of species endemic
to high elevation forests on various peaks along the length
of the island. In the central and northeast ranges two species
appear to be found only at elevations greater than 900 m,
the diminutive scincid Nannoscincus rankini from Mont
Aoupinié (Sadlier et al., 2002), and the gecko Bavayia

madjo from Mont Panié and Mont Ignambi in the Panié
Range (Bauer et al., 2000). The forest at both Mont Aoupinié
and the Panié Range is more or less continuously distributed
from mid elevation (400 m) to the summits.

By contrast, high elevation forest on the ultramafic peaks
in the south and northwest of the island generally are present
as isolated patches, separated from lowland forest by
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extensive areas of maquis shrubland, which covers much
of the mid and lower elevation slopes of these massifs. Our
knowledge of the lizard fauna of forests on the peaks of the
southern ultramafic massifs is heavily biased by access-
ibility. Mont Ouin and Mont Mou in the region of Dumbéa
are part of a network of interconnected ranges with peaks
over 1000 m elevation. Field research on these mountains
has revealed a particularly rich endemic lizard fauna in high
elevation forests, including two species of scincid lizard,
Sigaloseps ruficauda and Marmorosphax montana (Sadlier
& Bauer, 1999, 2000), and an undescribed gecko (Bavayia)
restricted to this habitat.

Further to the north isolated patches of high elevation
forest occur on the various ultramafic peaks from the Massif
du Humboldt north and west to Mont Do, however, most of
these are relatively inaccessible and the composition of their
lizard faunas is in most instances unknown. Collections
made on the ultramafic peaks of Pic Ningua and nearby
Mont Çidoa (formerly Mont Sindoa) are particularly
interesting. They include not only a suite of species typical
of forests on ultramafic soils but also some taxa usually
associated with forests on soil types typical of the central
and northern ranges. This is, perhaps, not surprising, as these
two peaks lie at the extreme northern edge of the large southern
ultramafic block that occupies the southern third of New
Caledonia (Paris, 1981; Sautter, 1981). Among species in the
latter group is a distinctive new species of Nannoscincus that
is most similar in appearance to Nannoscincus gracilis. This
new species of Nannoscincus is the largest member of the genus
and differs from all other members of the genus in having
seven, rather than six, upper labial scales.

Materials and methods

Abbreviations. Specimen abbreviations are prefixed as
follows: Auckland Museum (AIM); Australian Museum,
Sydney (AMS); California Academy of Sciences, San
Francisco (CAS); Museum of Comparative Zoology,
Harvard (MCZ); Muséum national d’Histoire naturelle,
Paris (MNHN).

The full suite of morphological characters listed below
were scored for each specimen where possible.

Measurements. The following characters were scored:
snout to vent length (SVL)—measured from tip of snout to
caudal edge of anal scales; axilla to groin distance—
measured from middle of base of forelimb to middle of
base of hindlimb; forelimb to snout length—measured from
tip of snout to middle of base of forelimb; hindlimb length—
measured from middle of base of hindlimb to tip of fourth
toe including nail; tail length—unless otherwise stated is
measured from caudal edge of anal scales to tip of tail, on
complete original tails only as determined radiographs.
Body measurements are expressed as percentages of snout
to vent length in the taxon accounts.

Scalation. Head scalation generally follows Taylor (1935)
as described and figured by Sadlier (1986) and also includes:
pre-temporals—enlarged scales following on from
supraciliary series and positioned along lateral edge upper
secondary temporal and upper anterior edge of primary
temporal; post-ocular scales—enlarged scales following on
from pre-temporal series along edge of lower eyelid and
bordering lower anterior edge of primary temporal and
upper edge of penultimate upper labial; post-temporals—

number of scales positioned posterior to lower secondary
temporal and ear opening; midbody scale rows—number
of longitudinal scale rows around body counted midway
between axilla and groin; paravertebral scales—number of
scales in a row down the body from first scale posterior of
parietal scale to last scale at level of vent opening; fourth
finger and toe scales—number of dorsal scales on fourth
digit of hand and foot, distal scale contains claw; basal scale
of fourth finger is usually present as a single large scale
common to the base of the fourth, third, and second finger;
basal scale of fourth toe broadly contacts basal scale of
adjacent third toe; fourth finger and toe lamellae—number
of ventral scales on fourth digit of hand and foot, distal
scale contains claw and basal scale is last largely undivided
scale at a point level with intersection of third and fourth
digits. Bilateral scalation characters were scored on both
sides and the mean value used.

Osteology. Radiographs were prepared using a Eresco
AS2 X-ray machine to determine phalangeal formulae and
the number of presacral vertebrae and postsacral vertebrae
(complete original tails only), at exposures of 30 sec at 30 kV.

Species account

The genus Nannoscincus has been identified as a member
of the Australasian Eugongylus group of lygosomine skinks
(Greer, 1979). It is distinguished from other genera in the
group by a combination of morphological synapomorphies
that includes: fusion of the atlantal arches and intercentrum
of the first cervical vertebra into a single element; an
elongate body with 29 or more presacral vertebrae;
phalanges of digits of the forelimbs reduced, with a
phalangeal formula of 2.3.4.4.3 or less for the manus
(Sadlier, 1990; Bauer & Sadlier, 2000).

The Australian species, Siaphos maccoyi Lucas & Frost,
1894, has previously been considered congeneric with the
New Caledonian species of Nannoscincus by virtue of its
sharing a similar pattern of phalanx reduction (Sadlier,
1990). However, this pattern has also been found in the
recently described Australian species Lampropholis
elongata Greer, 1997 and clearly represents a case of
independent evolution of this particular character state. This
independent derivation calls into question the significance
of this character as a unifying synapomorphy for maccoyi
and the New Caledonian Nannoscincus. Further, mito-
chondrial and nuclear DNA sequence data (S. Smith et al.,
unpublished data in preparation) are inconsistent with a
close relationship between these taxa. We therefore remove
the species maccoyi from Nannoscincus, which we regard
as a strictly New Caledonian genus. The formal placement
of the Australian species into a separate genus is required and
will need additional research in a broad comparative context.

Wells & Wellington (1984) provided a new generic name,
Anepischetos, for maccoyi and a new species, A. sharmani
(the latter as type species). Subsequently recognizing that
the name was preoccupied (Anepischetos Smith, 1900;
Lepidoptera), Wells & Wellington (1985) proposed a
replacement generic name, Anepischetosia, and added a new
species, A. brindabellaensis to the genus. Both A. sharmani
and A. brindabellaensis were subsequently (Shea & Sadlier,
1999) referred to the synonymy of Nannoscincus maccoyi
due to the inadequacy of the diagnoses for differentiating
the three putative species. Anepischetosia has precedence
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over Nannoseps (type species Saiphos maccoyi) proposed
by Sadlier (1990) as a subgenus of Nannoscincus, and hence
we use the combination Anepischetosia maccoyi for the
Australian species previously referred to Nannoscincus.

Within Nannoscincus two monophyletic species groups
have been recognized on the basis of morphological data
(Sadlier, 1990; Sadlier et al., 2002). One group contains
the species N. mariei, N. rankini, N. greeri, N. hanchisteus,
N. humectus, N. exos, and N. manaueti (a recently described
species from the Massif de Kopéto), and the other group
the species N. gracilis, N. slevini, and the species described
here from Pic Ningua and Mont Çidoa. Although
mitochondrial DNA sequence data are equivocal with
respect to the monophyly of the first group, that of the latter
is well supported (S. Smith et al., unpublished data). The
species in this group are all superficially similar in that they
have very elongate bodies and a markedly two-toned colour
pattern. They also share a suite of distinctive apomorphic
characters, two of which, a reduction in the number of
phalanges of the third and fourth fingers to yield a
phalangeal formula for the manus of 2.3.3.3.3 or less, and
a highly elevated number of presacral vertebrae, are unique
to this group within the context of all Nannoscincus.

Nannoscincus garrulus n.sp.

Figs 1–5

Type material. HOLOTYPE: MNHN 2003.1002 Pic Ningua,
17.0 km south of Nakaré, Province Sud, New Caledonia
(21°44'25"S 166°09'21"E), collected by R.A. Sadlier, A.M.
Bauer, T. Jackman, & C.C. Austin on 27 September 2002.
PARATYPES: AMS R163451–52, CAS 226164–65, MCZ

R183655 same collection data as holotype; AMS R163453–
57, CAS 226166–67 Pic Ningua, 17.0 km south of Nakaré,
Province Sud, New Caledonia (21°44'36"S 166°09'02"E),
collected by R.A. Sadlier, A.M. Bauer, T. Jackman, & C.C.
Austin on 26 September 2002.

Additional material. The following specimens referable
to N. garrulus were collected in wet pit traps on both Pic
Ningua and Mont Çidoa in 1993–1995, but do not form
part of the type series: AMS R151490–97, R151499–511,
R151513–17, R151520–26, R151528–34, R151536–46,
AIM 1702, 1704, 1733, 1735–39, 1775–78, 1783–98, 1800–
02,1815–18, 1820–21 from a range of sites (n = 7) between
970–1110 m elevation on Pic Ningua; AIM 1703, 1705,
1734, 1799, 1814, 1819 Mont Çidoa (21°44'S 166°13'E).

Diagnosis. Nannoscincus garrulus is a large and elongate
member of the genus with a two-toned colour pattern on
the body (Fig. 1). It can be distinguished from all other
members of the genus by the following combination of
characters: frontoparietals divided; two loreals, anterior
loreal a small semilunar scale positioned off the postero-
dorsal edge of the enlarged nasal scale and failing to contact
the labials; seven or more upper labial scales; left and right
oviduct present in females; lower eyelid “scaled”; ear
opening minute; body scales striated; adult dorsal colour
two-toned; ear opening positioned four scales posterior to
lower secondary temporal; presacral vertebrae 33–34;
phalangeal formula for manus 2.3.3.3.3; phalangeal formula
for pes 2.3.4.4.3.

The first four characters will distinguish N. garrulus from
N. rankini, N. greeri, N. hanchisteus, N. humectus, N. exos,
and N. manaueti, all of which have fused frontoparietals, a

Fig. 1. Paratype of Nannoscincus garrulus n.sp. (AMS R163457).
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Fig. 2. Dorsal (upper), lateral (middle), and ventral (lower) views of the head of holotype of Nannoscincus garrulus
n.sp. (MNHN 2003.1002) showing scalation.

single loreal, a windowed lower eyelid, and the oviduct
present on the right side only. It can be further distinguished
from these species by having fewer phalanges on the third
and fourth fingers of the manus.

Nannoscincus mariei is somewhat intermediate between
the two morphologically-defined species groups, in

possessing the derived character state of a single loreal and
loss of the left oviduct, but retaining the primitive character
state of divided frontoparietals. It also has a “scaled” lower
eyelid similar to N. gracilis, N. slevini, and N. garrulus, the
structure and possible polarity of which has been discussed
elsewhere (Sadlier, 1990). Nannoscincus garrulus is readily
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Fig. 3. Left manus of holotype of Nannoscincus garrulus n.sp. (MNHN 2003.1002)
showing extensive underside “webbing” between digits of the forelimbs (right) and
enlarged dorsal scales at the base of the third and fourth digits (left).

Fig. 4. Map of New Caledonia showing location of Pic Ningua and adjacent Mont Çidoa,
the only known locality for Nannoscincus garrulus n.sp.

from N. slevini by the presence of five (vs four) digits on the
manus, and from N. gracilis in having more phalanges on the
fifth digit of the manus (2.3.3.3.3 vs 2.3.3.3.2).

Etymology. The specific epithet is the Latin word garrulus,
meaning talkative, and is in reference to the tendency for
this species to emit a squeaking sound when distressed
(Bauer et al., 2004).

Description. Based on the holotype and 12 paratype
specimens comprising six adult males, three adult females,
and four subadults—measurements are for adult specimens
only. Mean values of certain characteristics are reported

distinguished from N. mariei by the presence of two (vs
one) loreal scales, and the presence of a small but obvious
ear opening (vs ear opening absent).

Nannoscincus garrulus most resembles N. gracilis and N.
slevini. It is noticeably larger (maximum SVL 52.5 mm) than
either N. gracilis (SVL 49.0 mm) or N. slevini (SVL 43.0 mm),
and has seven or more upper labial scales whereas both N.
gracilis and N. slevini have six. It can be further distinguished
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with standard deviations. Measurements: SVL 45.0–52.5
mm; distance from axilla to groin 64.4–66.7% of SVL (x̄ =
65.4); distance from forelimb to snout 28.6–31.3% of SVL
(x̄ = 29.9); hindlimb length 19.0–22.2% of SVL (x̄ = 20.6);
tail length 106.1% of SVL (estimated from individual with
most complete tail). Scalation: Head (Fig. 2): nasals
moderately separated, very large and extending laterally
along the side of the head; frontonasal broader than long;
prefrontals very small and widely separated; supraciliaries
7 (81%), rarely 8, with the first supraciliary contacting
frontal (thereby excluding contact between the prefrontal
and first supraocular); frontal short, almost as broad as long;
supraoculars four; frontoparietals paired; interparietal
distinct; parietals each usually bordered by a single nuchal
and upper secondary temporal scale (73%) but showing
some fragmentation of scales in this region such that nuchals
(19%) or upper secondary temporals (8%) are sometimes
divided to form two scales; upper labials 7 (96%), rarely 8;
lower labials 7; two loreals, anterior loreal reduced to a small
semilunar scale positioned off posterodorsal edge of
enlarged nasal scale, posterior loreal also semilunar in shape,
either contacting the labials narrowly (42%) or excluded
from contact by extension of posterior edge of large nasal
back to contact lower preocular; single large anterior
subocular; pretemporals two; postoculars 3 (77%) or 4;
primary temporal single (46%), or divided to form two
similar sized scales; upper secondary temporals usually
single (92.7%), occasionally divided to form two scales;
lower secondary temporals single; tertiary temporals two;
postlabials two; ear opening positioned four scales posterior

to lower secondary temporal; postmental contacting first
and second lower labial; chinshields three, first pair in broad
contact. Body: scales striated, midbody scale rows 22–24
(x̄ = 22.8±1.01); paravertebral scales 60–73 (x̄ = 66.7±3.5).
Limbs: scales on top of fourth finger 4–5 (x̄ = 4.05±0.14);
lamellae beneath fourth finger 4–5 (x̄ = 4.1±0.30),
rudimentary interdigital webbing at base of fingers (Fig.
3); scales on top of fourth toe 6–7 (x̄ = 6.05±0.14), the basal
scale present as a large scale at base of third and fourth
toes; lamellae beneath fourth toe 13–16 (x̄ = 13.77± =  0.83).
Osteology: presacral vertebrae 33 or 34 (54%, n = 13);
postsacral vertebrae 37–38 (n = 2) phalangeal formula for
manus and pes 2.3.3.3.3 and 2.3.4.4.3 (n = 13), respectively.

Colouration (in preservative): dorsal colour light to mid
brown, with scattered dark flecks aligned along vertebral
axis to form a broken longitudinal line; nape with a variably
defined pale blotch with a dark posterior edge. Lateral
surface noticeably darker than dorsal, unmarked. Dorsal and
lateral surfaces defined by a dark brown to black (darker
than lateral colour) dorsolateral stripe, pale-edged above.
Dark dorsolateral stripe extends from back of eye (inflected
over tympanic region) to level of hindlimbs, breaking up
and becoming poorly defined along tail. Head slightly darker
at sides than adjacent areas of body, dark colouring
extending around lower edge of rostral scale and inflecting
upwards to form a dark midrostral streak in boldly marked
individuals, subocular labials with pale markings. Ventral
surface pale with a light to heavy concentration of scattered
brown markings at edges and regular brown markings to
throat region.

Fig. 5. Isolated closed forest patch on Mont Çidoa, typical of habitat in the area from which the types of Nannoscincus
garrulus n.sp. were collected.
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Distribution and habitat. At present known only from Pic
Ningua and Mont Çidoa, at the northern edge of the
extensive ultramafic block that covers much of the southern
third of New Caledonia (Fig. 4). Closed forest habitat (Fig.
5) is restricted to the top of these mountains from about
900 m elevation. All specimens were collected under logs
and rocks in the vicinity of a small, shallow gully. The forest
floor was generally dry at the time of collection, the island
not having had significant rainfall since the previous wet
season (January–March). The apparent absence of
individuals away from the gully could indicate the species
concentrates in areas where soil moisture is present, such
as the gullies, during periods of seasonal dryness. Like all
members of the genus, N. garrulus is highly desiccation-
prone (Bauer & Sadlier, 2000).

The nearest records of the allied Nannoscincus gracilis
are from mid elevation forest at Col de Nassirah (348 m)
10 km to the south and west, and Col de Petchécara (435
m) 15 km to the north and east, whereas N. slevini has been
recorded from Mt Canala and Plateau de Dogny 25 km to
the north and east.

Natural history. All specimens made faint but distinctive
squeaks when handled, presumably as a defensive measure
(Bauer et al., 2004). This is the only Nannoscincus, and
only New Caledonian scincid, for which vocalization has
been documented (under the name N. cf. gracilis—Bauer
et al., 2004). One adult female collected in January, the
summer wet season, contained two large yolked oviducal
eggs (one in the left oviduct and one in the right), and
another specimen two large yolked ovarian follicles.

Conservation status. Nannoscincus garrulus has an
extremely restricted distribution, being known only from
the type locality at Pic Ningua and adjacent Mont Çidoa.
That it was not recorded from high elevation on forest on
nearby Mt Do indicates the species is not necessarily likely
to be more widely distributed. Closed forest habitat occurs
at Bwa Bwi (19 km ESE of Pic Ningua and 9 km SSE of
Mont Çidoa) and possibly Dent de St-Vincent (20 km SSE
of Pic Ningua), both of which lie along a more or less
continuous high elevation ridge. However, neither site has
yet been surveyed. The size of high elevation forest patches
in this area of the southern ultramafic block is extremely
small, especially on Pic Ningua and Mont Çidoa.

The forest on Pic Ningua has been set aside as a special
reserve. An access road to the mining operation passes along
one edge of the forest. Given the very steep relief of the
terrain and the small size of the forest patches, any mining
activity through or adjacent to the forest has the potential
to alter a significant proportion of the overall area of the
forest. The mid slopes of the ranges in this part of the island
are covered with maquis, and there is a very narrow
transition zone between this and the high elevation closed
forest. Frequent burning of maquis shrubland, particularly
in areas near settlement or development, and its impact upon
the forest edge is considered a significant threat to the overall
size and quality of isolated closed forest patches in New
Caledonia (Fig. 5).

Given the species’ highly restricted distribution, the
relatively small size of the remaining moist forest on Pic
Ningua and Mont Çidoa, and the threat to this habitat from
fire, the species would be ranked as Endangered under a
modified IUCN classification system (Sadlier & Bauer,
2003) where area of occupancy <100 km2, number of
populations = 2, and there is an apparent continuing decline
in area, extent and/or quality of habitat.

Relationships. A previous scheme of relationships for
Nannoscincus (Sadlier, 1990) identified two groups, the N.
gracilis group comprising N. gracilis + N. slevini, and the
N. mariei group comprising the species N. mariei + N. rankini
+ N. greeri. The species N. hanchisteus, N. humectus, and N.
exos were subsequently added to the latter group (Sadlier et
al., 2002), and later N. manaueti (Sadlier et al., 2004).

The N. mariei group is a well diagnosed clade,
characterized by loss of the left oviduct in females, loss of
the anterior loreal scale, and a reduced number of lower
labial scales. The N. gracilis group also constitutes a clade
characterized by a reduction in the number of phalanges in
the third and fourth digits of the manus, a pattern of scale
reduction in the loreal region resulting in both the anterior
and posterior loreals being reduced to small semilunar
scales, and a tendency towards greater elongation of the
body as seen in the greatly increased number of presacral
vertebrae.

Nannoscincus garrulus is clearly a member of the N.
gracilis group. It is also very distinct from either N. gracilis
or N. slevini in having a number of unusual scalation
characteristics including: fragmentation in the region of the
primary temporal such that two scales rather than one are
often present; fragmentation in the region of the nuchal such
that two or more scales rather than one are sometimes
present; an increased number of post temporal scales such
that four, rather than three or fewer, scales occur between
the lower secondary temporal and the ear opening; a
tendency for displacement of the posterior loreal by contact
between the lower preocular and nasal to exclude contact
between the posterior loreal and upper labial scales on
occasions; an increased number of lower labial scales such
that seven scales border the lip between the mental scale
and angle of the jaw; and the presence of seven upper labial
scales with three rather than two labial scales positioned
below the eye in the area between the anterior preocular
scale and postsubocular scales (the fourth wholly bordering
the lower eyelid, the third and fifth partially). It is likely
that the condition seen in N. garrulus for the first three of
these characters is apomorphic. The polarity of the upper
labial scale character in N. garrulus is, however, less clear.
All other species of Nannoscincus tend to have only two
scales (more or less similar in size) positioned immediately
below and wholly or partially bordering the lower eyelid. It
is possible the extra upper labial bordering the lower eyelid
of N. garrulus is derived from a division of one of the two
upper labial scales usually seen in other species of
Nannoscincus that are positioned immediately below and
bordering the lower eyelid.
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Abstract

We use »1900 bp of mitochondrial (ND2) and nuclear (c-mos and Rag-1) DNA sequence data to recover phylogenetic relationships
among 58 species and 26 genera of Eugongylus group scincid lizards from New Caledonia, Lord Howe Island, New Zealand, Australia
and New Guinea. Taxon sampling for New Caledonian forms was nearly complete. We Wnd that the endemic skink genera occurring on
New Caledonia, New Zealand and Lord Howe Island, which make up the Gondwanan continental block Tasmantis, form a monophy-
letic group. Within this group New Zealand and New Zealand + Lord Howe Island form monophyletic clades. These clades are nested
within the radiation of skinks in New Caledonia. All of the New Caledonian genera are monophyletic, except Lioscincus. The Australian
and New Guinean species form a largely unresolved polytomy with the Tasmantis clade. New Caledonian representatives of the more
widespread genera Emoia and Cryptoblepharus are more closely related to the non-Tasmantis taxa than to the endemic New Caledonian
genera. Using ND2 sequences and the calibration estimated for the agamid Laudakia, we estimate that the diversiWcation of the Tasman-
tis lineage began at least 12.7 million years ago. However, using combined ND2 and c-mos data and the calibration estimated for pygo-
pod lizards suggests the lineage is 35.4–40.74 million years old. Our results support the hypothesis that skinks colonized Tasmantis by
over-water dispersal initially to New Caledonia, then to Lord Howe Island, and Wnally to New Zealand.
© 2007 Elsevier Inc. All rights reserved.

Keywords: Scincidae; Phylogeny; New Caledonia; Tasmantis; Lord Howe Island; New Zealand; Biogeography
1. Introduction

The French PaciWc island territory of New Caledonia
forms part of a large continental block, Tasmantis (Fig. 1),
that detached from the eastern margin of Gondwanaland
80–90 MYA (Holloway, 1979; Kroenke, 1984; Kroenke,
1996; Otte and Rentz, 1985; Swenson et al., 2001). The
other major emergent component of Tasmantis is New

* Corresponding author. Present address: Ecology and Evolution, Stony
Brook University, Stony Brook, NY 11794, USA. Fax: +61 8 8920 9222
(Australia).

E-mail address: sarah.a.smith@villanova.edu (S.A. Smith).
1055-7903/$ - see front matter © 2007 Elsevier Inc. All rights reserved. 
doi:10.1016/j.ympev.2007.02.007
Zealand, which is connected to New Caledonia via the sub-
marine Norfolk Ridge, today emergent only at Norfolk
Island. To the west, the Lord Howe Rise, including Lord
Howe Island and its satellite islets, also constitutes part of
Tasmantis. During portions of the Tertiary, emergent areas
of the Norfolk Ridge and Lord Howe Rise were more
extensive than today, but there is no consensus as to if or
when direct land connections between New Caledonia
and New Zealand existed (Swenson et al., 2001). If such
linkages were once present, they were certainly sundered by
the Oligocene Marine trangressions that inundated New
Zealand during the Oligocene (Cooper and Millener, 1993)
and may have submerged all or most of New Caledonia
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(Cluzel et al., 2001; Murienne et al., 2005). Although some
reconstructions suggest that New Caledonia may have been
submerged for the Wrst 30–50 Myr of its post-Gondwanan
history (Hall, 1997), close links with New Zealand, whether
direct or via island steppingstones, have long been sup-
ported by both geological data (Raven and Axelrod, 1972;
Coleman, 1980; Stevens, 1980; Stevens, 1989) and biological
distribution patterns (Penny, 1975; Winterbourn, 1980;
Bauer, 1990; Swenson et al., 2001; Buckley et al., 2002).

Partly as the result of their long and complex geological
and climatic histories and concomitant opportunities for
cladogenesis and anagenesis, the terrestrial biota of the two
largest components of Tasmantis, New Zealand and New
Caledonia, exhibit high levels of species richness and ende-
mism (Holloway, 1979; Daugherty et al., 1993; Chazeau,
1993). This is particularly true of New Caledonia, which
has been identiWed as one of the world’s hotspots of tropi-
cal biodiversity (Myers, 1988, 1990; Mittermeier et al., 1996;
Lowry, 1998; Myers et al., 2000; Lowry et al., 2004). New
Caledonia is especially signiWcant as a center of Xoral ende-
mism (Virot, 1956; Morat, 1993; Morat et al., 1986; JaVré
et al., 1998), and it supports a number of archaic forms,
including Amborella, the sister group to all other Xowering
plants (Brown, 1999). Although less well studied than the
Xora, the terrestrial and freshwater fauna is also extremely
rich and in some groups endemism reaches 100% (Chazeau,
1993; Platnick, 1993; Séret, 1997; Haase and Bouchet,
1998). In contrast, species diversity in the neighboring
islands comprising the geologically younger and more het-
erogeneous Outer Melanesian Arc (extending from New
Guinea east to the Tonga Trench and including the Admi-

Fig. 1. Bathymetric map of the southwest PaciWc Ocean showing areas dis-
cussed in this paper. LHI, Lord Howe Island; NI, Norfolk Island. Thick
black line represents the approximate boundaries of the Tasmantis block.
The southern limits of this block extend to the Auckland Islands and
Campbell Island, while in the east they reach the Chatham Islands. Map
modiWed from ETOPO2 2 min relief map, National Geophysical Data
Center, National Oceanic and Atmospheric Administration, U.S. Depart-
ment of Commerce.
ralty, Bismarck, and Solomon Islands as well as Vanuatu,
Fiji and Tonga) decreases rapidly from west to east and
inter-island faunal similarity, especially at the generic level,
is high (Polhemus, 1996; Bauer and Sadlier, 2000). Among
vertebrates lizards constitute the most diverse and highly
endemic component of the New Caledonian fauna (Bauer,
1989, 1999; Bauer and Sadlier, 2000), although all endemic
taxa are representatives of either the gekkotan family Dip-
lodactylidae or the scincid subfamily Lygosominae.

The earliest descriptions of New Caledonian scincids
(Peters, 1869, 1879; Bavay, 1869; Günther, 1872, 1873;
Bocage and Barboza, 1873) placed most species in the large
and widespread genera Eumeces, Lygosoma and Euprepes,
although several new genera were proposed for some New
Caledonian species (the diminutive fossorial skinks Anotis
Bavay, 1869 and Nannoscincus Günther, 1872; the large,
keeled-scaled skinks Tropidoscincus Bocage and Barboza,
1873; and Sauroscincus Peters, 1879; and Lioscincus Bocage
and Barboza, 1873). Boulenger (1887) relegated the major-
ity of New Caledonian skinks to the cosmopolitan Lygo-
soma in Catalogue of Lizards in the British Museum, the Wrst
major treatise incorporating the New Caledonian lizard
fauna. Likewise, the monograph of Roux (1913) dealing
with the fauna of New Caledonia placed all 19 species and
subspecies of skinks then recognized into Lygosoma (with
the exception of the shore skink Ablepharus boutoni—now
Cryptoblepharus novocaledonicus). Smith (1937) in review-
ing the groups within Lygosoma basically retained this tax-
onomy, but explicitly recognized several infrageneric
sections. Most New Caledonian taxa fell into his Section
Leiolopisma, although one (deplanchei) was placed in the
Section Sphenomorphus, one (cyanura) was allocated to the
genus Emoia and one (garnieri) to the subgenus Riopa
(Eugongylus). Mittleman (1952) reallocated skink taxa at
the generic level within the subfamily Lygosominae and
recognized seven genera that included New Caledonian
species (Anotis, Cryptoblepharus, Emoia, Tachygyia, Lam-
propholis, Sphenomorphus and Leiolopisma), all of which
also occurred extralimitally.

Greer (1970) provided the Wrst modern review of the
Scincidae, recognizing four subfamilies, one of which—
the nearly cosmopolitan Lygosominae—included all of the
New Caledonian skinks. Within the lygosomines, Greer
(1974) subsequently reevaluated relationships among the
extensive assemblage of species that made up the genus Lei-
olopisma and its allies. His Group II included all of the New
Caledonian taxa, which were placed among the genera Lei-
olopisma (most species), Anotis, Emoia, Cryptoblepharus,
and Phoboscincus (newly erected to accommodate the two
largest species, garnieri and bocourti).

Greer (1974) regarded the Group II lygosomines, subse-
quently renamed the Eugongylus group (Greer, 1979), to
have been derived from “a Mabuya stock,” based largely on
shared primitive character states. Greer (1974) considered
Phoboscincus to be closely allied to both Eugongylus
(Halmahera through New Guinea to the Solomon Islands)
and Tachygyia (Tonga). On the basis of distributional data,
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he regarded Tachygyia and Phoboscincus to be indepen-
dently derived from a Eugongylus-like ancestor. He also
postulated the origin of Cryptoblepharus from Emoia and
of Emoia from Eugongylus or a Eugongylus-like ancestor,
although without speciWc mention of the New Caledonian
members of the former two genera. Greer (1974) regarded
Anotis as a specialized genus derived from Leiolopisma with
three species (gracilis, mariae, slevini) from New Caledonia
and two (maccoyi, graciloides) from Australia, although he
was unconvinced of its monophyly.

Böhme (1976) described the distinctive New Caledonian
species Eugongylus haraldmeieri, which he regarded as
intermediate between the giant PaciWc Island skink genera
Phoboscincus (New Caledonian) and Tachygyia (Tongan).
On this basis he synonymized the two younger names with
Eugongylus.

Sadlier (1986) comprehensively revised the New Caledo-
nian scincids and accepted all of Greer’s (1974) generic allo-
cations outside of Leiolopisma proper, although Anotis spp.
were transferred to Nannoscincus based on the preoccupa-
tion of the former name (Cogger, 1979; Czechura, 1981).
Sadlier (1986) rejected Böhme’s (1976) taxonomic conclu-
sions regarding Phoboscincus and resurrected this genus,
while establishing the monotypic Geoscincus to accommo-
date Eugongylus haraldmeieri. He also erected the mono-
phyletic genera Caledoniscincus, Marmorosphax and
Sigaloseps, and resurrected Tropidoscincus Bocage and
Barboza, 1873 to accommodate most of the New Caledo-
nian species formerly assigned to Leiolopisma, and
described Graciliscincus for a distinctive newly discovered
fossorial skink. Subsequently, the remaining morphologi-
cally primitive species that lack the apomophies that would
allow placement within any existing genus were transferred
to the genus Lioscincus (type species Lioscincus steindach-
neri Bocage and Barboza, 1873) (Bauer and Sadlier, 1993),
the only available generic name for any of the constituent
species. However, the probable paraphyly or polyphyly of
Lioscincus has been acknowledged (Bauer and Sadlier,
1993, 2000; Sadlier et al., 1998, 2004; Sadlier and Bauer,
1999b).

In the last decade extensive Weld work by the authors
and their colleagues in New Caledonia has resulted in the
discovery of numerous additional skink species, including
highly apomorphic taxa that have been allocated to the new
monotypic genera Simiscincus Sadlier and Bauer, 1997a;
Lacertoides Sadlier et al., 1997 and Kanakysaurus Sadlier
et al., 2004. Most recently, Lygosoma euryotis Werner, 1909
(initially placed in Marmorosphax by Sadlier, 1986) has
been removed to a new genus, Celatiscincus Sadlier et al.,
2006; which it shares with a newly recognized sister species.
Thus, the present skink fauna of New Caledonia includes
49 species in 15 genera.

The genera Celatiscincus, Geoscincus, Graciliscincus,
Kanakysaurus, Lacertoides, Lioscincus, Marmorosphax,
Nannoscincus, Phoboscincus, Sigaloseps, Simiscincus, and
Tropidoscincus are strictly endemic to New Caledonia,
chieXy on the Grande Terre, but also on the neighboring
Loyalty Islands, Isle of Pines and smaller satellite islands.
Note that Nannoscincus has only recently been restricted to
the New Caledonian species, and the Australian species
Saiphos maccoyi Lucas & Frost, 1894 (formerly regarded as
part of Nannoscincus) is now assigned to the genus Anepis-
chetosia (Sadlier et al., 2006). Caledoniscincus is nearly
endemic, with a single species, (C. atropunctatus), extending
northeastwards to the southern islands of Vanuatu (Med-
way and Marshall, 1975; Bauer and Sadlier, 2000). Cryptob-
lepharus novocaledonicus is a putatively endemic species
that is representative of a relatively speciose genus occur-
ring elsewhere in Australia and on numerous islands in the
PaciWc and Indian Oceans. Finally, Emoia is a southeast
Asian and PaciWc genus with one widespread species (E.
cyanura) and one endemic species (E. loyaltyensis) in the
Loyalty Islands.

Recently, molecular approaches have been widely
applied to problems of lygosomine relationships, however,
most of these broader analyses have not included even a
single member of the New Caledonian Eugongylus group
taxa (Honda et al., 1999, 2000, 2003; Whiting et al., 2003;
Brandley et al., 2005) and the only published molecular
phylogeny using New Caledonian taxa employed only six
taxa (Sadlier et al., 2004). Although alternative higher order
relationships among skinks as a whole have been proposed
(e.g., Whiting et al., 2003; Brandley et al., 2005) and the
monophyly of the Lygosominae has been called into ques-
tion, there is strong support for the monophyly of the
Eugongylus group and for all lygosomines exclusive of the
Sphenomorphus group (Honda et al., 2000, 2003; Whiting
et al., 2003).

The monophyly of the Eugongylus group has been cor-
roborated by a variety of studies (Donnellan, 1985; Greer,
1989, 1990; Hutchinson, 1993; Hutchinson and Donnellan,
1993; Hutchinson et al., 1990; Honda et al., 2000, 2003;
Smith, 2001), although relationships within the group
remain contentious. To date, however, limited morphologi-
cal, immunological and molecular sequence approaches
have failed to clarify relationships within New Caledonia,
or between New Caledonia and other neighboring radia-
tions. Hutchinson et al. (1990), based on unpublished data
from micro-complement Wxation, implied that New Cale-
donian members of the Eugongylus group were not particu-
larly closely related to their New Zealand or Australian
counterparts, although all formed part of a monophyletic
Eugongylus group radiation in the Australian region. Both
Hardy (1977) and Hickson et al. (2000) postulated that the
New Caledonian skinks were perhaps the closest relatives
of those on New Zealand, but they lacked comparative
material to test this hypothesis.

A number of largely phenetic working hypotheses
regarding New Caledonian skinks have been proposed.
These include the close relationshsip of Phoboscincus and
Geoscincus (Böhme, 1976; Börner, 1980), Graciliscincus to
Simiscincus (Sadlier and Bauer, 1997b), and Tropidoscincus
and Lacertoides to Lioscincus maruia and L. tillieri (Sadlier
et al., 1997; Sadlier and Bauer, 1999b). Böhme (1979) also
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remarked on the clear similarity of Leiolopisma greeri to L.
nigrofasciolatus and their aYnity has been accepted by sub-
sequent authors (Sadlier, 1986; Bauer and Sadlier, 2000).

Relationships among some species of Caledoniscincus
have been investigated using allozymes (Sadlier et al., 1999)
and a revision of Emoia (Brown, 1991) suggests that the
two New Caledonian species are not especially closely
related to one another. Sadlier (1990; Sadlier et al., 2002)
recognized the New Caledonian members of Nannoscincus
as a monophyletic group, identifying two species groups on
the basis of morphological data. Most recently, Sadlier
et al. (2004) described Lioscincus vivae and presented both
morphological and molecular evidence for its close rela-
tionship to L. steindachneri. Although monophyletic sub-
units of the New Caledonian skink fauna can be readily
identiWed on the basis of derived features of scalation, oste-
ology and soft anatomy, such data sets have proved ineVec-
tive at elucidating patterns of relationship among these
highly distinctive clades.

In this study, we use mitochondrial and nuclear DNA
sequence data to address the following questions: (1) do the
scincid lizards of New Caledonia belong to a single mono-
phyletic clade and, if so, what is the relationship between
this clade and skinks in other Tasmantis landmasses? (2)
are the New Caledonian skink genera as currently consti-
tuted monophyletic? and (3) how are genera within New
Caledonia related?

2. Materials and methods

2.1. Taxon sampling

Sequences were obtained from representatives of all rec-
ognized species of New Caledonian scincid lizards except
Geoscincus haraldmeieri, Phoboscincus bocourti, Lioscincus
greeri and Nannoscincus exos (Table 1). Nannoscincus exos
is a recently described form (Bauer and Sadlier, 2000;
Sadlier et al., 2002) known from only a few specimens; L.
greeri also remains known from only a few specimens and
the remaining two taxa are known only from the types
(although P. bocourti has recently been rediscovered on Ile
Brosse, oV of the Isle of Pines (Ineich, 2004)). Attempts to
obtain sequence from the ethanol-preserved types of G.
haraldmeieri and L. greeri were unsuccessful. Where possi-
ble we sampled two localities for each species. For wide-
spread species, localities were chosen to represent as much
of the species range as possible (Fig. 2).

Representative taxa from non-New Caledonian lineages
were chosen from extralimital members of the Eugongylus
group; and from other lineages of lygosomine skinks.
Within the Eugongylus group we sampled several skinks
from other components of Tasmantis: “Oligosoma” licheni-
gera from Lord Howe Island and three species of Oligo-
soma and one Cyclodina from New Zealand (c-mos and
Rag-1 sequences for Lord Howe Island and New Zealand
taxa are from Smith, 2001). The Australian genera Catula,
Morethia, Menetia, Pseudemoia, Saproscincus, Lygisaurus,
Lampropholis, and Niveoscincus (one species each) were
also sampled. Remaining Eugongylus group taxa included
in the analysis were Leiolopisma telfairii from Round
Island, Mauritius and New Guinean representatives of
Eugongylus and Emoia. Outgroup taxa included Spheno-
morphus, Eutropis (Mabuya), Apteryogodon, Panaspis,
Tropidophorus and Tiliqua.

Tissue samples for New Caledonian taxa were obtained
chieXy from our own Weld work and corresponding speci-
mens have been deposited in the collections of the Austra-
lian Museum, Sydney (AMS) and California Academy of
Sciences, San Francisco (CAS). Additional samples were
obtained from Christopher C. Austin, Louisiana State Uni-
versity (CCA), Charles H. Daugherty, National Frozen Tis-
sue Collection (NFTC) housed at Victoria University of
Wellington, New Zealand (CD and FT), and the Zoologis-
ches Forschungsinstitut und Museum A. Koenig, Bonn,
Germany (ZFMK).

2.2. DNA extraction, PCR ampliWcation, and sequencing

We included DNA sequence data from one mitochon-
drial and two nuclear genes, including the mitochondrial
NADH dehydrogenase subunit 2 (ND2; 514 bp); and
nuclear recombination activating gene 1 (Rag-1; 830 bp)
and oocyte maturation factor (c-mos; 549 bp). DNA was
extracted from liver tissue that had been frozen or stored in
95% ethanol using the DNeasy kit (Qiagen). PCR was con-
ducted using Eppendorf mastertaq. ND2 was ampliWed and
sequenced using primers L4437b (Macey et al., 1997) and
ND2r102 (Sadlier et al., 2004). Rag-1 primers were R13
from Groth and Barrowclough (1999) and an additional
reverse primer G425 (primer sequence—5�-AAA GCA
AGG ATA GCG ACA AGA G-3�; Smith, 2001). C-mos
was ampliWed using G303 (primer sequence—5�-ATT ATG
CCA TCM CCT MTT CC-3�; Saint) and G74 (Saint et al.,
1998). AmpliWcation conditions were: initial denaturation
at 94 °C for 2 min, denaturation at 94 °C for 45 s, annealing
at 52 °C for 45 s, and extension at 72 °C for 1 min, for 34
cycles. Negative controls were run for all ampliWcations.
AmpliWed products were puriWed using GFX PCR puriWca-
tion columns (Amersham Biosciences). Both strands of
each PCR product were puriWed and sequenced using an
ABI 373 or 3700 automated sequencer. GenBank accession
numbers, are provided in Table 1.

2.3. Phylogenetic analyses

Alignment of sequences was performed using Clustal
X.1.81 (Thompson et al., 1997) with default parameters
(gap openingD15; gap extensionD6.666; delay divergent
sequencesD 30%; transition:transversionD50%), with
adjustments by eye using Se-Al v1.0 (Rambaut, 1995). A
few taxa lacked data for one or more genes (Table 1), how-
ever recent simulations (Wiens, 2003; Phillipe et al., 2004)
and analyses of empirical data sets (Phillipe et al., 2004;
Driskell et al., 2004; Wiens et al., 2005) suggest that
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(continued on next page)
Table 1
Specimens sampled for this study

Taxon Specimen Locality GenBank Accession Nos.

Eugongylus group ND2 Rag-1 C-mos

New Caledonia
Caledoniscincus aquilonius AMS R161247 (5) Dôme de Tiébaghi DQ675194 DQ675274 DQ675399
Caledoniscincus atropunctatus CAS231910 (21) NW of Moindou DQ675195 DQ675275 DQ675400
Caledoniscincus atropunctatus AMS R161083 (2) Île Art, Îles Belep DQ675196 DQ675276 DQ675401
Caledoniscincus auratus AMS R157911 (11) Tia DQ675197 DQ675277 DQ675402
Caledoniscincus austrocaledonicus AMS R1161186 (16) Creek Hervouët DQ675198 DQ675278 DQ675403
Caledoniscincus austrocaledonicus CAS231888 (32) Île des Pins DQ675199 DQ675279 DQ675404
Caledoniscincus chazeaui AMS R138515 (6) Koulnoué DQ675272 — —
Caledoniscincus festivus AMS R161882 (28) Monts Kwa Ne Mwa DQ675200 DQ675280 DQ675405
Caledoniscincus haplorhinus EBU15039 (3) Maa Bwén, Île Baaba DQ675201 DQ675281 DQ675406
Caledoniscincus orestes AMS R149926 (18) Néoua area, Mé Adéo DQ675202 DQ675282 DQ675407
Caledoniscincus renevieri AMS R165851 (14) Mt. Aoupinié DQ675268 DQ675348 —
Caledoniscincus terma CAS198680 (4) Mt. Mandjélia DQ675271 — —
Celatiscincus euryotis AMS R138574 (32) Île des Pins DQ675204 DQ675284 DQ675409
Celatiscincus similis AMS R153504 (8) Tsiba DQ675203 DQ675283 DQ675408
Cryptoblepharus novocaledonicus AMS R165930 (32) Île des Pins DQ675205 DQ675285 DQ675410
Emoia cyanura AMS R163421 (33) Maré, Îles Loyauté DQ675263 DQ675343 —
Emoia loyaltiensis AMS R163417 (33) Maré, Îles Loyauté DQ675206 DQ675286 DQ675411
Graciliscincus shonae AMS R147856 (27) Mt. Koghis DQ675254 DQ675334 DQ675391
Graciliscinus shonae AMS R165813 (25) Mt. Ouin DQ675207 DQ675287 DQ675412
Kanakysaurus viviparus AMS R161232 (5) Dôme de Tiébaghi DQ675208 DQ675288 DQ675413
Kanakysaurus viviparus AMS R161299 (1) Île Pott, Îles Belep DQ675209 DQ675289 DQ675349
Lacertoides pardalis CAS 205483 (31) Kwa Néie DQ675210 DQ675290 DQ675350
Lacertoides pardalis AMS R148051 (31) Kwa Néie DQ675211 DQ675291 DQ675351
Lioscincus maruia AMS R163164 (11) Plateau de Tia DQ675213 DQ675293 DQ675353
Lioscincus maruia AMS R149897 (18) Mé Adéo DQ675214 DQ675294 DQ675354
Lioscincus nigrofasciolatus AMS R149334 (7) Mt. Panié DQ675215 DQ675295 DQ675355
Lioscincus nigrofasciolatus AMS R138624 (32) Île des Pins DQ675216 DQ675296 DQ675356
Lioscincus novocaledonicus AMS R166364 (19) Bourail DQ675251 DQ675331 —
Lioscincus novocaledonicus AMS R166367 (19) Bourail DQ675252 DQ675332 —
Lioscincus steindachneri AMS R149418 (14) Mt. Aoupinié DQ675217 DQ675297 DQ675357
Lioscincus steindachneri AMS R149890 (18) Mé Adéo DQ675218 DQ675298 DQ675358
Lioscincus tillieri AMS R148013 (26) Mt. Mou DQ675219 DQ675299 DQ675359
Lioscincus tillieri AMS R148037 (24) Mt. Vulcain DQ675220 DQ675300 DQ675360
Lioscincus viviae CAS 226163 (12) Kopéto DQ675221 DQ675301 DQ675361
Marmorosphax montana AMS R165922 (25) Mt. Ouin DQ675226 DQ675306 DQ675366
Marmorosphax montana AMS R165802 (25) Mt. Ouin DQ675255 DQ675335 DQ675392
Marmorosphax sp. nov. 1 AMS R165973 (9) Mt. Taom DQ675224 DQ675304 DQ675364
Marmorosphax sp. nov. 2 AMS R163197 (15) Boulinda DQ675225 DQ675305 DQ675365
Marmorosphax tricolor CAS 214451 (27) Mt. Koghis DQ675227 DQ675307 DQ675367
Marmorosphax tricolor AMS R163178 (15) Boulinda DQ675223 DQ675303 DQ675363
Nannoscincus garrulus AMS R163453 (23) Pic Ningua DQ675261 DQ675341 —
Nannoscincus garrulus CAS 226166 (23) Pic Ningua DQ675262 DQ675342 —
Nannoscincus gracilis AMS R144351 (22) Sarraméa DQ675229 DQ675309 DQ675369
Nannoscincus gracilis AMS R149892 (18) Mé Adéo DQ675233 DQ675313 DQ675373
Nannoscincus greeri CAS 231942 (10) Nèmèrétina DQ675230 DQ675310 DQ675370
Nannoscincus hanchisteus AMS R149355 (17) Pindaï DQ675270 — —
Nannoscincus humectus AMS R149498 (13) Forêt Plate DQ675269 — —
Nannoscincus mariei AMS R135111 (27) Mt. Koghis DQ675231 DQ675311 DQ675371
Nannoscincus mariei AMS R146484 (26) Mt. Mou DQ675232 DQ675312 DQ675372
Nannoscincus sleveni AMS R147879 (20) Plateau de Dogny DQ675256 DQ675336 —
Phoboscincus garnieri AMS R146293 (32) Île des Pins DQ675236 DQ675316 DQ675376
Phoboscincus garnieri AMS R151964 (29) Mt. Dore DQ675237 DQ675317 DQ675377
Sigaloseps deplanchei AMS R148065 (30) Plaine des Lacs DQ675238 DQ675318 DQ675378
Sigaloseps ruWcauda AMS R146482 (26) Mt. Mou DQ675239 DQ675319 DQ675379
Simiscincus aurantiacus AMS R144356 (27) Mt. Koghis DQ675250 DQ675330 DQ675389
Tropidoscincus aubrianus CAS 198661 (32) Île des Pins DQ675260 DQ675340 —
Tropidoscincus boreus AMS R163185 (15) Boulinda DQ675241 DQ675321 DQ675381
Tropidoscincus variabilis AMS R161879 (28) Monts Kwa Ne Mwa DQ675242 DQ675322 DQ675382
Tropidoscincus variabilis AMS R150734 (29) Mt. Ouin DQ675243 DQ675323 DQ675383
New genus AMS R161182 (9) Mt. Taom DQ675193 DQ675273 DQ675398
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incomplete taxa can be accurately placed in phylogenetic
analyses if the overall number of characters is high.

Data were analyzed using maximum parsimony and
Bayesian methods. Each gene was initially analyzed sepa-
rately to look for incongruence. Maximum parsimony anal-
yses were implemented in PAUP* 4.0b10 (SwoVord, 2002),
using an heuristic search with tree-bisection–reconnection
(TBR) branch swapping and 1000 random taxon-addition-
sequence replicates per search. Support for clades was eval-
uated using non-parametric bootstrapping (Felsenstein,
1985). Bootstrap analyses used 500 pseudoreplicates each
with TBR branch swapping and 10 random addition
sequence replicates per bootstrap pseudoreplicate. Bayesian
analyses were implemented using MrBayes version 3.1.2
(Huelsenbeck and Ronquist, 2001). We used hierarchical
likelihood-ratio tests (implemented in MrModeltest version
2.0; Nylander, 2004) to Wnd the most appropriate model of
sequence evolution for each gene. We investigated two par-
titioning strategies for Bayesian analysis of this data. First,
we used a single partition for each gene; second, we used
three partitions for each gene representing Wrst, second and
third codon positions. In each case we used the model sug-
gested by MrModeltest for all partitions within a gene. We
used comparison of Bayes factors (Nylander et al., 2004) to
determine which of these sampling strategies performs bet-
ter (see Brandley et al., 2005; Wiens et al., 2005). Our analy-
ses suggest that the best overall modeling and partitioning
strategy for the combined molecular data uses the
GTR+I+� model for each codon position in ND2, and
HKY+� for each codon position in Rag-1 and HKY+I for
each codon position in c-mos. We ran four replicate
searches with 5.0£ 106 generations each, sampling every
1000 generations. Each analysis used four chains and
default priors. Standard deviations of split frequencies and
plots of log-likelihoods over time were examined for sta-
tionarity. All analyses appeared to reach stationarity before
Table 1 (continued)

Parenthetical numbers in locality column correspond to localities plotted on Fig. 2.
a Data from Smith, 2001. Collection abbreviations are as follows: AMS, Australian Museum, Sydney; CAS, California Academy of Sciences, San Fran-

cisco; CCA, Christopher C. Austin, Louisiana State University; CD and FT, Charles H. Daugherty, Victoria University of Wellington, New Zealand (CD
and FT); ZFMK, Zoologisches Forschungsinstitut und Museum A. Koenig, Bonn, Germany.

Taxon Specimen Locality GenBank Accession Nos.

Eugongylus group ND2 Rag-1 C-mos

Australia
Catula zia AMS R151812 Border Ranges N.P., NSW DQ675264 DQ675344 —
Lampropholis guichenoti AMS R145994 Near Penrith, NSW DQ675212 DQ675292 DQ675352
Lygisaurus foliorum AMS R151327 Lake Burragarang area, NSW DQ675222 DQ675302 DQ675362
Menetia greyii AMS R151714 Sturt National Park, NSW DQ675266 DQ675346 —
Morethia adelaidensis AMS R155359 Sturt National Park, NSW DQ675228 DQ675308 DQ675368
Niveoscincus pretiosus AMS R133014 Chappell Island, TAS DQ675234 DQ675314 DQ675374
Pseudemoia pagenstecheri AMS R148177 Riamukka State Forest, NSW DQ675267 DQ675347 —
Saproscincus rosei AMS R152292 vic. Barrington House, NSW DQ675248 DQ675328 —

New Zealand
Cyclodina aenea FT5253 Pukerua Bay DQ675244 DQ675324a DQ675384a

Oligosoma microlepis CD1299 Taihape DQ675235 DQ675315a DQ675375a

Oligosoma smithi FT193 Ocean Beach, Whangarei DQ675246 DQ675326a DQ675386a

Oligosoma suteri FT148 Green Island, Mercury Islands DQ675247 DQ675327a DQ675387a

Lord Howe/Norfolk Island groups
Oligosoma lichenigera AMS R 93465 Balls Pyramid, Lord Howe Island DQ675245 DQ675325a DQ675385a

Papua New Guinea
Eugongylus rufescens AMS R122480 Bobole SHP, Papua New Guinea DQ675253 DQ675333 DQ675390

Round Island, Mauritius
Leiolopisma telfairii no number Round Island, Mauritius DQ675259 — DQ675396

Outgroups
Apterygodon vittatum CCA7218 Borneo, Sarawak, Kuching, 

Malaysia
— DQ675338 DQ675393

Lygosoma punctata AMB no number Vellore, India DQ675265 DQ675345 —
Eutropis multicarinata CCA1255 Mindanao Island, Davo City, 

Malagos Eagle Camp, Philippines
— DQ675339 DQ675394

Panaspis africana CAS 218730 Java, São Tomé et Principe DQ675257 DQ675337 —
Sphenomorphus fasciatus CCA1251 Mindanao Island, Davo City, 

Malagos Eagle Camp, Philippines
DQ675240 DQ675320 DQ675380

Sphenomorphus jobiense THNM 51276 Morobe Province, Bakia Village 
No. 1, 11 km SE, Garaina, Garaina 
Valley, Papua New Guinea

DQ675258 — DQ675395

Tiliqua scincoides AMS R154684 Yathong Nature Reserve DQ675249 DQ675329 DQ675388
Tropidophorus brookei AMB no number Sarawak, Borneo, Malaysia DQ675192 — DQ675397
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1.0£ 106 generations, so the Wrst 1000 trees were discarded
as burn-in. Our alignments and treeWles have been submit-
ted to TreeBase as study number S1702 and matrix acces-
sion numbers M3075–3077.

2.4. Molecular clock considerations and hypothesis testing

We estimated the age of the New Caledonian raditation
using two diVerent molecular clock calibrations. We used
Macey et al.’s (1998) calibration for ND2 calculated from
the agamid Laudakia, and Jennings et al’s. (2003) calibra-
tion for combined ND2 and c-mos calculated from the
pygopod Pygopus. We then used these estimates of the rate
to calculate the age of divergence between selected lineages
whose sister group relationships were well supported by
both Bayesian and maximum parsimony analyses (see Sec-
tion 3).

To estimate the age of the New Caledonian radiation
using the calibration points for ND2 for the agamid lizard
genus Laudakia (Macey et al., 1998), we reanalysed the
Laudakia data using the 514 bp fragment of ND2 that we
used for our phylogenetic analysis. We estimated the aver-
age pairwise GTR distance between pairs of taxa at the
nodes for which Macey et al. (1998) gave dates (1.5, 2.5, 3.5
and 9 Myr old). We regressed the ages of these 4 nodes
against the pairwise GTR distance; the slope of this regres-
sion is the rate of sequence evolution.

To estimate the age of the New Caledonian radiation
using the calibration point for ND2 and c-mos for the
pygopod lizard genus Pygopus (Jennings et al., 2003), we
used 844 bp of sequence for which we have both Pygopus
and skink sequences. Using this data we calculated the
GTR distance between P. orientalis and P. lepidopodus, and
between P. orientalis and P. nigriceps. We then calculated
the rate of sequence evolution when this node is 20 million
years-old, and 23 million years-old (Jennings et al., 2003).

We tested whether our data can statistically reject alter-
native trees in which the New Caledonia and New Zealand
taxa form reciprocally monophyletic clades. We tested
alternative trees under maximum parsimony using the
Templeton test (Templeton, 1983). Alternative trees are sta-
tistically rejected using Bayesian criteria if they do not
occur in the 95% CI set of trees.

3. Results

Analyses of the three genes combined included a total of
1893 nucleotides, of which 961 were variable and 647 were
parsimony informative. Analysing genes separately did not
reveal any strongly supported incongruence so we discuss
the results of analysis of the three genes combined. The
Bayesian and maximum parsimony topologies were gener-
ally similar and all nodes strongly supported by maximum
parsimony bootstrapping were also supported by high
Bayesian posterior probabilities (Pp) (Fig. 3).

Relationships among the non-lygosomine outgroup taxa
are well supported (Pp 7 0.99). The two Sphenomorphus
included in the analysis, S. fasciatus and S. jobiense, do not
form a monophyletic group, nor do the Mabuya group taxa
Apterygodon vittatum and Eutropis multicarinata.
Fig. 2. Map of New Caledonia showing the collection localities of the skinks sampled. Numbered localities correspond to those listed in locality column of
Table 1.
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Fig. 3. Phylogeny based on combined, partitioned Bayesian analysis of one mitochondrial and two nuclear genes. Support values are shown as Bayesian
posterior probability/bootstrap support values. Support less than Pp 0.50 or bootstrap 50% are not shown.
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There is strong support (PpD1.0) for both the Eugongy-
lus group + Panaspis, and the Eugongylus group proper.
Within the Eugongylus group there is a polytomy between
the endemic Tasmantis genera and a series of clades includ-
ing all remaining taxa, including the two New Caledonian
area Emoia and Cryptoblepharus novocaledonicus as well as
Leiolopisma telfairii and all Australian and New Guinea
taxa sampled. There is strong support (PpD1.0) for the
clade including the Australian genera Saproscincus, Lygi-
saurus, Catula, Lampropholis, and Niveoscincus. Although
branch length is short, there is strong support (PpD 0.99)
for a large clade corresponding to the endemic Tasmantis
genera of the Eugongylus group. The New Zealand skinks
Oligosoma + Cyclodina form a monophyletic group embed-
ded within the New Caledonian radiation, with the Lord
Howe/Philip Island (a satellite of Norfolk Island) “Oligo-
soma” lichenigera well supported as its immediate sister
group. The one species of Cyclodina included renders Oligo-
soma paraphyletic. The New Caledonian Lioscincus novo-
caledonicus and the well-supported species pair (L.
maruia + L. tillieri) form a polytomy with the New Zealand
and Lord Howe/Phillip Island species, but there is no sig-
niWcant support for the larger clade incorporating all three
of these lineages and we cannot reject the hypothesis that
the New Zealand/Lord Howe clade is the sister group of a
monophyletic New Caledonian lineage (309 trees with this
topology are found in the 7596 trees in the 95% conWdence
interval from our Bayesian analysis and P 7 0.9219 using
maximum parsimony).

All remaining New Caledonian skinks are members of a
clade within which all constituent genera except Lioscincus,
and all species except Caledoniscincus austrocaledonicus,
Nannoscincus mariei and N. gracilis have strong support.
Nannoscincus is the sister group to all New Caledonian gen-
era in this clade. The remaining taxa constitute a number of
discrete subclades as follows: Lioscincus vivae + L. steind-
achneri together are the sister group to Celatiscincus;
together these are the sister group of Sigaloseps. A second
clade has the pattern ((Marmorosphax + Kanakysaurus)
(Lioscincus nigrofasciolatus (Lacertoides + Phoboscincus))).
Tropidoscincus is the sister group to a trichotomy consisting
of Graciliscincus, Simiscincus + Caledoniscincus, and an
undescribed species from Mt. Taom representing a new
genus. However, support for intergeneric relationships
within this clade, and particularly for the placement of Sim-
iscincus and the new genus is lacking.

Our reanalysis of 514 bp of Laudakia data using a
GTR model of sequence evolution resulted in an estimate
of the rate of sequence evolution for this section of ND2
of 1% per lineage per million years. This is higher than
the 0.65% rate estimated by uncorrected distance for the
»1700 bp of mitochondrial sequence used by Macey et al.
(1998). Using this rate, the age of the split between the
New Caledonia + New Zealand linage and the Austra-
lian/New Guinea species is at least 12.7 Myr. The split
between “Oligosoma” lichenigera and Oligosoma/Cyclo-
dina is 7.9 Myr.
The ages of these nodes recovered using Jennings et al.
(2003)(’s) calibration for pygopods is much older. The rate
of molecular evolution for ND2 + c-mos is 0.49–0.57% per
lineage per million years (using node ages of 23 and 20 mil-
lions years). Using this rate, the age of the split between the
New Caledonia + New Zealand linage and the Australian/
New Guinea species is approximately 35.4–40.7 Myr. The
split between “Oligosoma” lichenigera and Oligosoma/
Cyclodina is 19.9–22.9 Myr

4. Discussion

4.1. Eugongylus group phylogeny

Our results corroborate the monophyly of the Eugongy-
lus group lygosomines (sensu Greer, 1979) as a whole and
are thus consistent with all previous studies (Donnellan,
1985; Greer, 1989, 1990; Hutchinson, 1993; Hutchinson and
Donnellan, 1993; Hutchinson et al., 1990; Honda et al.,
2000, 2003; Smith, 2001; Reeder, 2003; Austin and Arnold,
2006). Greer (1979) demonstrated that the Mascarene spe-
cies Leiolopisma telfairii shares a number of diagnostic fea-
tures with taxa in the Eugongylus group (alpha palate with
posteromedial processes on trailing edges of palatines, 11
premaxillary teeth, 28 presacral vertebrae), but excluded it
from membership as at least some individuals retain ptery-
goid teeth (Arnold, 1980). However, our data suggest that
Leiolopisma is, indeed, a member of the Eugongylus clade.
The sister group relationship between Leiolopisma and
some Emoia was also recovered with low support by Austin
and Arnold (2006), although the weakly supported rela-
tionship between this clade and Eugongylus was not recov-
ered in their analysis. We also found support for the
relatively close relationship of the African Panaspis to the
Eugongylus group, as previously proposed by Greer (1979)
and Smith (2001). Greer (1974) suggested that the beta pal-
ate morphology had been independently derived from the
alpha palate in two diVerent lineages, a sub-Saharan Afri-
can one including Panaspis, and an Australo-Papuan one
including Lampropholis and its relatives. Greer (1979) sub-
sequently favored a monophyletic group of beta palate
skinks, his Lampropholis subgroup, but our limited data
support his earlier interpretation.

Our sampling of Australian taxa is insuYcient to draw
any broad conclusions, but our results are largely consis-
tent with those of previous authors. Greer (1979) placed
Eugongylus group skinks into two subgroups, the Eugongy-
lus and Lampropholis subgroups based chieXy on palatal
morphology and later (Greer, 1989) diagnosed the Pseude-
moia group (including the Lampropholis subgroup) on the
basis of the derived presence of a fused atlantal arch.
Hutchinson et al. (1990), proposed a number of new genera
for the Australian Eugongylus group members based chieXy
on immunological (MCF) data. Their allocation of taxa
resulted in species with both distinct and fused atlantal
arches in a redeWned genus Pseudemoia, and as such is
clearly at odds with Greers concept of the Pseudemoia
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group. Our data does not support the higher order relation-
ships of Hutchinson et al. (1990), nor does it support
Greer’s (1989) Pseudemoia group in its entirety, as the Aus-
tralian and New Caledonian members are not parts of the
same monophyletic group. This would indicate that fusion
of the atlantal arches of the Wrst cervical vertebrae has
evolved on at least two occasions within skinks. Our data
does support the monophyly of the Australian members of
Greer’s (1979) Lampropholis subgroup (here represented by
Saproscincus, Lygisaurus, Catula, Niveoscincus and Lam-
propholis; Fig. 3), and it appears that the beta palate of the
Lampropholis subgroup has evolved within a more exten-
sive alpha palate lineage, rendering the alpha palate group
paraphyletic. However, because relationships between the
Lampropholis clade and others within the Eugongylus
group are poorly supported, we cannot reject the alterna-
tive hypothesis that Greer’s (1979) Eugongylus subgroup is
monophyletic.

4.2. Tasmantis skinks

In our analysis, the species belonging to the widespread
PaciWc region genera Cryptoblepharus (novocaledonicus)
and Emoia (cyanura and loyaltiensis) are the only members
of the New Caledonian skink fauna that do not form part
of a monophyletic group also including the New Zealand
skinks and “Oligosoma” lichenigera from the Lord Howe
and Norfolk Island groups. The two New Caledonian spe-
cies of Emoia (cyanura and loyaltiensis) do not occur on the
New Caledonian mainland (Grande Terre), but are
restricted to the neighboring Loyalty Islands. These two
species belong to diVerent lineages; E. loyaltiensis is a mem-
ber of the samoensis group sensu Brown (1991) and weakly
groups with Leiolopisma telfairii and Eugongylus rufescens
in our analysis, whereas E. cyanura was weakly supported
as the sister species to Menetia greyii among the taxa sam-
pled. These results are consistent with Smith’s (2001) sug-
gestion that Emoia is non-monophyletic. The New
Caledonian Cryptoblepharus (novocaledonicus) is wide-
spread on the Grande Terre and on satellite islands where it
occupies low elevation sites, chieXy in or near the high tide
zone (Bauer and Sadlier, 1994; Bauer and Sadlier, 2000;
Sadlier and Bauer, 1997a). It did not show close relation-
ships to Emoia, Morethia, or Menetia, all of which have
been proposed at diVerent times as sharing aYnities with
Cryptoblepharus (Greer, 1974, 1980, 1989).

All remaining Eugongylus group taxa are part of a well
supported clade representing the lineages of the Tasmantis
islands: New Caledonia, Lord Howe, Norfolk Island and
New Zealand. Within this group, the New Zealand skinks
form a strongly supported clade. But within New Zealand
Oligosoma is paraphyletic, with Cyclodina aenea embedded
within it. Generic placement of the New Zealand skinks has
had a history of progressive sub-division, somewhat con-
tempory with the dismantling of the New Caledonian and
Australian Leiolopisma species. Greer (1974, 1979) included
all New Zealand skinks in Leiolopisma. Hardy (1977) rec-
ognized those species with scaly or opaque lower eyelids as
Cyclodina, and Patterson and Daugherty (1995) resurrected
Oligosoma for the remaining New Zealand species of “Lei-
olopisma” (contra Cogger, 1992 who placed these species in
Pseudemoia). Although the monophyly of New Zealand
skinks has been implied (Hutchinson et al., 1990), Hickson
et al. (2000) were unable to demonstrate this using their
data from 12S rRNA. Our results corroborate earlier Wnd-
ings that the New Zealand skinks are monophyletic (Smith,
2001), that Oligosoma smithi and O. microlepis are closely
related, and that Cyclodina renders Oligosoma paraphyletic
(Hickson et al., 2000; Smith, 2001). Even the most compre-
hensive phylogeny of New Zealand skinks to date (Smith,
2001) has only sampled about half of the recognized spe-
cies, and all attempts have had poor support for at least
parts of their resultant trees. Oligosoma is noted for its
cryptic species (Patterson and Daugherty, 1990; Daugherty
et al., 1990) and at least 22–23 Oligosoma and 7–8 species
(some undescribed) of Cyclodina are currently recognized
(Daugherty et al., 1994; Berry et al., 2003). Any conclusions
regarding the phylogeny of New Zealand skinks will
require more extensive taxon sampling and perhaps a
broader range of genetic markers.

Our results support those of Smith (2001) with respect to
the placement of “Oligosoma” lichenigera, which inhabits
Philip Island and the Lord Howe group, as the sister group
to the New Zealand skink clade. This isolated species had
previously been hypothesized to be closely related to Oligo-
soma suteri (Towns, 1974), to be relatively “basal in the
lineage of Leiolopisma type skinks” (Hardy, 1977), or to be
a member of Cyclodina (Cogger, 1986; Greer, 1989; Hick-
son et al., 1992). We were not able to include in our study
another enigmatic PaciWc species, Lieolopisma alazon from
Fiji, which has previously been conjectured to be related to
the New Zealand skinks (Zug, 1985; Hutchinson et al.,
1990).

4.3. Endemic New Caledonian skink genera

Our analysis suggests that the New Zealand
skinks + “Oligosoma” lichenigera render the New Caledo-
nian clade paraphyletic. However, we cannot statistically
reject the hypothesis of New Caledonian monophyly. There
is strong support for the monophyly of each of the endemic
New Caledonian genera sampled except Lioscincus. The
polyphyly of this genus was suspected by Hutchinson et al.
(1990) and acknowledged by Bauer and Sadlier (1993,
2000). Lioscincus steindachneri (type species) and L. vivae
form a well supported clade nested deep inside the main
New Caledonian lineage. Lioscincus nigrofasciolatus clus-
ters not with these taxa, but with a clade including the
monotypic Lacertoides + Phoboscinus garnieri. Although
not included in our analysis, Lioscincus greeri, is almost cer-
tainly the sister group to L. nigriofasciolatus based on mor-
phological similarities (Böhme, 1979; Sadlier, 1986; Bauer
and Sadlier, 2000). The remaining species of Lioscincus
form two lineages L. tillieri + L. maruia and the distinctive
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L. novocaledonicus which, with the New Zealand taxa, form
a polytomy, but this larger clade receives no support. It is
clear that at least two new genera need to be erected in
order to accommodate those species not part of the mono-
phyletic group that includes the type species of Lioscincus,
L. steindachneri. However, this will require detailed diagno-
ses based on morphological data and will be dealt with in a
subsequent publication.

Within the main New Caledonian clade, the diminutive
fossorial skinks of the genus Nannoscincus are the sister to
remaining taxa. The monophyly of the New Caledonian
Nannoscincus was previously demonstrated by Sadlier
(1990). Sadlier et al. (2002) identiWed two lineages within
the genus, the gracilis group and the mariei group, the latter
with the loss of the left oviduct in females. In our analysis,
the gracilis group is well supported, but the mariei group is
not (see also Sadlier et al., 2004), and the namesake species
in both groups are themselves non-monophyletic. Several
new species have recently been described within the genus
(Sadlier et al., 2004, 2006) and a species level revision is in
progress.

Sigaloseps, with two recognized species is weakly sup-
ported as the sister group to Celatiscincus + Lioscincus
sensu stricto. Celatiscincus (type species Lygosoma euryotis,
Werner) was previously placed in Marmorosphax (Sadlier,
1986), but later removed from this genus and left incertae
sedis by Bauer and Sadlier (2000). Sadlier et al. (2006)
erected a new genus for the one known species and
described a second, cryptic form, C. similis, from the north-
ern Grande Terre. Celatiscincus and Lioscincus have not
previously been hypothesized to be closely related, how-
ever, all constituent taxa are chieXy mesic-adapted forest
species. Both species of Sigaloseps are restricted to the
extensive southern ultramaWc block in New Caledonia
(Bauer and Sadlier, 2000). Sigaloseps deplanchei is wide-
spread in southern New Caledonia, whereas S. ruWcauda is
restricted to the summit areas of Mt. Ouin and Mt. Mou.
The former species is currently under investigation in a Wne
scaled analysis to determine if it may be a composite of sev-
eral cryptic species.

Lioscincus nigrofasciolatus is the sister to
Lacertoides + Phoboscincus garnieri. Although these are all
large, strongly-limbed, long-tailed species, they have not
previously been suggested as allies. Indeed, Sadlier and
Bauer (1999b) suggested that L. tillieri and Tropidoscincus
might be allied to Lacertoides, based chieXy on their shared
possession of exceedingly long tails. Phoboscincus bocourti
has recently been rediscovered after more than a century
(Ineich, 2004) and it will be intriguing to place it in its phy-
logenetic context as there is some morphological evidence
that it may not be congeneric with P. garnieri.

Marmorosphax and Kanakysaurus are sister taxa, with
weak support. The two genera are similar in appearance
and both are viviparous, a feature otherwise found in New
Caledonia only in Lioscincus tillieri (Sadlier et al., 2004).
Marmorosphax is a monophyletic clade that includes one
widespread member, M. tricolor, and several new taxa from
isolated ultramaWc peaks in the northwest of the island
(Sadlier et al., in press), and the southern ultramaWc
endemic, M. montana.

Tropidoscincus are large, terrestrial skinks with long
limbs and tails and have previously been interpreted as
potentially allied to Lacertoides and Lioscincus tillieri
(Sadlier and Bauer, 1999b) in sharing exceptionally long
tails. The most distinctive member of the genus, T. aubri-
anus, is the sister to the other two species. Extensive sam-
pling within T. boreas and T. variabilis, suggests that the
latter may be paraphyletic, but this requires further investi-
gation. Tropidoscincus is the sister group to the most sur-
prising clade of New Caledonian skinks. This includes the
monotypic Graciliscincus and Simiscincus, a new genus (to
be described elsewhere) and Caledoniscincus, the most wide-
spread and speciose genus in New Caledonia. The former
two genera are fossorial and restricted to the southern por-
tion of New Caledonia and the third is known only from a
single ultamaWc peak in the northwest of the island,
whereas the latter is terrestrial, heliophilic, and occurs
throughout New Caledonia, its oVshore islands (Bauer
et al., 1992; Bauer and Sadlier, 1994; Sadlier and Bauer,
1997a) and southern Vanuatu (Medway and Marshall,
1975), from the intertidal zone (Bauer and DeVaney, 1987)
to elevations of over 1000 m. Relationships among these
genera are poorly resolved, but the diverse Caledoniscincus
is strongly supported as monophyletic. Although there are
areas of conXict, our data are consistent with the sister-
group pairing C. auratus–C. renevieri retrieved using allo-
zyme data (Sadlier et al., 1999). A more extensive analysis
of this genus (Sadlier, Smith, Bauer, in prep.) reveals that
some morphological species include cryptic forms and that
species boundaries within Caledoniscincus need to be
reevaluated.

The only genus not included in the analysis was Geoscin-
cus, known only from the two types of G. haraldmeieri.
Although Böhme (1976) and Börner (1980) suggested that
this species was related to Phoboscincus, there is no objec-
tive basis for this, and its aYnities remain uncertain.

4.4. Biogeographic history of the Tasmantis skinks

Evidence for biotic relationships of vicariant origin
between Australia on one hand and New Caledonia + New
Zealand on the other are supported by a variety of taxa
(Cracraft, 1980). Dating of the trans-Tasman split between
Australian and New Caledonian diplodactylid geckos is
supportive of a Gondwanan origin for this group (King,
1987; Bauer, 1990), although the modern New Caledonian
radiation of geckos probably dates only from the Oligocene
(Jackman, 2005), perhaps reXecting a major faunal turn-
over associated with ultramaWc overthrusting during this
period (Cluzel et al., 2001; Bauer et al., 2006).

Although Adler et al. (1995) suggested that the New
Caledonian skink fauna might be a relict of ancient
Gondwanan connections, Sadlier (1986) and Bauer and
Sadlier (1993, 2000) proposed over-water dispersal for the
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colonization of the region, but considered that the extreme
morphological diversity amongst the endemic genera
argued against a Pliocene origin, as had been assumed by
many herpetologists for the endemic skinks of New Zea-
land (see below).

Although our data do support the monophyly of the
endemic skinks of the Tasmantis block, they do not imply
Gondwanan relationships or a vicariant origin of the
regional scincid fauna. Our two methods of age estimation
diVer signiWcantly from one another, yielding a range of
possible divergences of the Tasmantis lineage from other
Eugongylus group skinks from 12.7 to 40.7 Myr. If the true
age of this split is closer to the upper limit it would be con-
sistent with the estimate of Hickson et al. (2000) of at least
23 Myr for the age of Oligosoma, whereas the lower
estimate is compatible with the estimate of a maximum of
17 Myr since the divergence of Leiolopisma from the rest
of the Eugongylus group (Austin and Arnold, 2006). Both
of these estimates are based on 12S sequences. However, the
estimate of the age of Oligosoma is calibrated using bovids
and ratites aged between 28 and 19 Myr, and the Leiolo-
pisma date is based on a calibration point in the scincine
genus Chalcides at 1 Myr. We believe that a younger date is
more likely correct based on two main lines of evidence.
First, a recent chronogram of squamate reptiles (Wiens
et al., 2006) suggests that the 20–23 Myr date for Pygopus
(Jennings et al., 2003) used as a calibration point to esti-
mate rates of sequence evolution may be overestimated by
a factor of 2. Second, older dates imply overwater coloniza-
tion during periods of minimal emergent land in the south-
west PaciWc and also imply the divergence of Oligosoma
lichenigera from New Zealand skinks long before the emer-
gence of Lord Howe Island (see below). Consequently, we
base our biogeographic hypotheses on a Miocene origin of
the Tasmantis group of skinks.

Our data strongly support the hypothesis that New Cal-
edonia was colonized, probably only once, by Eugongylus
group skinks during the Middle Miocene. This was a period
of uplift and marine regression in New Caledonia which
followed a period of Oligocene marine transgressions,
which reduced neighboring New Zealand to an area of
about 18% of its current aerial land mass (Cooper and Mill-
ener, 1993) and may have submerged the majority of New
Caledonia (Murienne et al., 2005).

A lack of resolution at the base of the Eugongylus group
phylogeny precludes identiWcation of a probable source of
this colonization. However, emergent seamounts along the
Norfolk Ridge may have provided an ephemeral link
between portions of the Outer Melanesian Arc and New
Caledonia during parts of the Miocene (Holloway, 1979;
Herzer et al., 1997; Waters et al., 2000; Swenson et al., 2001)
and the Queensland Rise, roughly in the middle of the
Coral Sea, may have oVered stepping stones from Australia
during periods of lowered sea levels (Raven and Axelrod,
1972).

In contrast to earlier interpretations of the New Caledo-
nian fauna (e.g., Diamond, 1984), there now exists clear evi-
dence that New Caledonia has been the site of numerous
in situ radiations of vertebrate taxa (Bauer, 1989; Bauer and
Sadlier, 1993, 2000; Adler et al., 1995). Indeed, animals and
plants of many groups exhibit signiWcant radiations within
New Caledonia (e.g., Haase and Bouchet, 1998; Eibl et al.,
2001). Our data suggest that the modern generic diversity of
New Caledonian skinks was established shortly after the col-
onization of the island, and the lack of support for most pat-
terns of intergeneric relationships may be a reXection of a
relatively explosive radiation of adaptive types. Speciation
within the endemic genera has probably been inXuenced by
signiWcant climatic and vegetational changes that character-
ized major portions of the later Tertiary (Lowry, 1998; Lee
et al., 2001), but speciWc candidate cladogenetic events
remain elusive. In most instances, however, there is no evi-
dence of adaptive intrageneric radiations with signiWcant
anagenetic change. Rather, speciation appears to have been
the result of fragmentation, yielding morphologically and
ecologically similar congeners in allopatry.

Our data also strongly suggest a monophyletic origin
(based on our limited sampling) of the New Zealand plus
Lord Howe/Norfolk Island Eugongylus group skinks, prob-
ably from New Caledonia (although a sister group relation-
ship to the New Caledonian clade cannot be rejected).
Caughley (1964) proposed two invasions of New Zealand
from Australia, and Whitaker (1968) proposed three, while
Towns (1974) suggested that New Caledonia might have
been a source area for the New Zealand fauna. Hardy
(1977) also proposed multiple invasions of New Zealand
from New Caledonia, but also believed that at least some
Leiolopisma (now Oligosoma) in New Zealand had arrived
overwater from Australia. He also proposed the indepen-
dent derivation of O. lichenigera from eastern Australia.
Our data contradict this scenario and conWrm that this line-
age is considerably older than Hardy (1977) had supposed.
Based on our lower age estimates the split between “Oligo-
soma” lichenigera and the endemic New Zealand clade took
place approximately 7.9 Myr. This corresponds well to the
7 Myr estimate for the age of Lord Howe Island (McDou-
gall et al., 1981; Pickard, 1983). The younger (2.3–3.0 Myr)
age of Norfolk Island (Jones and McDougall, 1973; Otte
and Rentz, 1985) suggests that colonization was by way of
Lord Howe, although our sampling did not permit us to
test this.

Earlier estimates placed the origin of the New Zealand
skinks in the Pliocene (Robb, 1973; Towns, 1974; Bull and
Whitaker, 1975; Hardy, 1977). More recent allozyme (Towns
et al., 1985; Daugherty et al., 1990) and mtDNA sequence-
based studies (Hickson et al., 2000) have estimated the age of
the New Zealand skink fauna to be 20Myr or more. If our
preferred (younger) age estimate is correct, it suggests that the
New Zealand Oligosoma/Cyclodina clade is less than 7Myr
old. This is far younger than the estimate of Hickson et al.
(2000), but consistent with estimates for the diversiWcation
of a variety of other elements of the New Zealand biota
(Chambers et al., 2001; Trewick and Wallis, 2001; Trewick
and Morgan-Richards, 2005).
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Although our sampling is insuYcient to suggest either a
source or the timing of the colonization of the New Caledo-
nian region by Emoia loyaltiensis, E. cyanura, or Cryptob-
lepharus novocaledonicus, it is likely that these events were
very recent. Emoia cyanura is widespread in the tropical
PaciWc (Brown, 1991) and C. novocaledonicus exhibits
almost no genetic variability across its range in New Cale-
donia (Smith et al., unpublished) and is very similar to con-
generic populations elesewhere, particularly in Vanuatu (G.
Zug, pers. commun.). Further, both species of Emoia are
limited in their New Caledonian distribution to the Loyalty
Islands, which have been emergent only since the Pleisto-
cene (Paris, 1981).

As no modern geological reconstructions of the late Ter-
tiary history of the southwest PaciWc support the existence
of direct land connections among the components of the
Tasmantis block, or between this unit and either Australia
or elements of the Outer Melanesian Arc islands, we are
able to reject vicariant hypotheses regarding the origin of
the skinks of the region. Each island group was colonized
over water, almost certainly in the order New Caledonia—
Lord Howe Island—New Zealand, with a subsequent colo-
nization of Norfolk Island from Lord Howe in the last
3 Myr. Deeper sampling of the Australian, New Guinean
and other Melanesian Eugongylus group lineages may even-
tually clarify the probable source area for this diverse clade
of skinks and Wner scaled sampling within New Caledonia
and especially New Zealand may shed light on patterns of
“continental” speciation and radiation in these islands.
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A New Live-Bearing Species of Scincid Lizard (Reptilia: Scincidae)
from New Caledonia, Southwest Pacific1

Ross A. Sadlier,2 Sarah A. Smith,3,5 Anthony Whitaker,4 and Aaron M. Bauer3,6

Abstract: A new species of skink, Kanakysaurus zebratus, is described from the
ultramafic Massif de Kopéto and Massif de Koniambo on the northwestern
coast of Grande Terre, New Caledonia. Although this new species is similar in
overall appearance to its congener K. viviparus from the far northwest of Grande
Terre and the Îles Belep, it can be distinguished by features of scalation and col-
oration. It is also identified as being genetically distinct from and reciprocally
monophyletic with respect to populations of K. viviparus from Rivière Néhoué
(type population), the Îles Belep, and a recently discovered population from
Sommet Poum (reported here for the first time). The population of Kanakysau-
rus on Dôme de Tiébaghi (5 km southeast of Rivière Néhoué) is problematic: in
morphology it is closest to K. viviparus, but DNA sequence data group part of
the population with K. viviparus and part with K. zebratus, n. sp. On Kopéto the
new species was found only in maquis shrubland at 500–1,000 m in elevation
and on Koniambo in Gymnostoma-dominated closed forest at 700 m. Adult fe-
males collected on the Massif de Kopéto in February during the height of the
wet season had well-developed embryos, confirming a live-bearing mode of re-
production for the new species, and for the genus as a whole. The summit area
of Kopéto is the site of a large nickel mine and substantial portions of the
known range of the new species are projected to be cleared to extract nickel-
bearing ore in the future; extensive development for nickel mining is also fore-
cast in the immediate future for Koniambo. Because of the apparently restricted
range and projected degradation of habitat of this new species, it is here re-
garded as assignable to IUCN Red List Category Endangered and considered
a high priority for conservation management.

The island of New Caledonia has been
identified as a biodiversity hot spot of inter-

national standing (Myers 1988, 1990, Mitter-
meier et al. 1996, 1999, Myers et al. 2000)
and as one of the high-priority regions for
conservation in the world. Its recognition
as such stems from the exceptional diversity
and level of endemism of the island’s flora,
particularly the humid forest (>2,100 taxa
with 83% endemism) and the maquis minier,
a shrubland vegetation mainly restricted to
ultramafic substrates (>1,200 taxa with 90%
endemism) ( Jaffré et al. 2001).

The New Caledonian lizard fauna consists
solely of skinks and geckos, with the number
of described scincid and diplodactylid spe-
cies in genera endemic to New Caledonia
currently standing at approximately 80, with
many additional species waiting to be de-
scribed. The skinks belong to the essentially
Australasian Eugongylus group, and all except
three species in the two widespread genera

Pacific Science (2009), vol. 63, no. 1:123–136
: 2009 by University of Hawai‘i Press
All rights reserved

1Manuscript accepted 24 January 2008.
2 Section of Herpetology, Australian Museum, 6 Col-

lege Street, Sydney 2000, New South Wales, Australia
(e-mail: ross.sadlier@austmus.gov.au).

3 Department of Biology, Villanova University, 800
Lancaster Avenue, Villanova, Pennsylvania 19085.

4Whitaker Consultants, 270 Thorpe-Orinoco Road,
Orinoco, R.D. 1, Motueka 7196, New Zealand (e-mail:
whitaker@ts.co.nz).

5 Current address: School of Science and Primary
Industries, Charles Darwin University, Darwin 0909,
Northern Territory, Australia (e-mail: sarah.smith@cdu
.edu.au).

6 Corresponding author: (phone: 1-610-519-4857;
fax: 1-610-519-7863; e-mail: aaron.bauer@villanova.edu).



(Emoia Gray and Cryptoblepharus Wiegmann)
are part of an endemic New Caledonian ra-
diation comprising 13 genera (Smith et al.
2007). Half of the 48 taxa of endemic skinks
currently recognized have been described in
the past 10 yr. This dramatic increase in
both species richness and generic diversity
of scincid fauna has resulted from extensive
laboratory-based research investigating phy-
logenetic relationships using DNA sequence
data (Smith et al. 2007, Sadlier et al. In press)
and from extensive field research in recent
years. However, the recent discovery of many
new taxa in the field and data derived from
ongoing molecular phylogenetic projects in-
dicates that the number of species will in-
crease by at least a further 35% (Bauer and
Jackman 2006).

In particular, fieldwork undertaken on the
ultramafic massifs along the west coast from
Massif du Boulinda in the south to Sommet
Poum in the far north of the island (Whi-
taker et al. 2004) and on other ultramafic
mountains in the central regions of the island
has resulted in the discovery of a number of
new skink and gecko species, many of them
endemic to single massifs. Most of the new
species of skinks are localized endemics on
these mountains—some are restricted to
high-elevation humid forests (e.g., Nanno-
scincus manautei Sadlier, Bauer, Whitaker &
Smith; N. garrulus Sadlier, Bauer & Smith;
Marmorosphax taom Sadlier, Smith, Bauer &
Whitaker; M. boulinda Sadlier, Smith, Bauer
& Whitaker), and others occur in forest and/
or maquis habitats, often over a broader alti-
tudinal range (e.g., Lioscincus vivae Sadlier,
Bauer, Whitaker & Smith; Celatiscincus similis
Sadlier, Smith & Bauer). Similar patterns
of localized endemism are found in geckos
(Whitaker et al. 2004, Bauer et al. 2006a,b).

The uniqueness of the lizard fauna on the
central and northwestern ultramafic massifs
indicates a complex history for both the
maquis shrubland and high-elevation humid
forests to produce the level of regional mi-
croendemism recorded: four species appear
to be endemic to Mount Taom and three to
the Massif de Kopéto, and most other less
well-studied massifs in the region have at
least two endemic lizards. This field research

has also revealed a high level of lizard species
richness for these massifs, particularly in the
maquis shrublands, with 13 taxa recorded
from mid- to high-elevation maquis on the
Massif de Kopéto and 10 from high-elevation
maquis on Mount Taom. In contrast the liz-
ard fauna in the maquis shrubland on the
southern ultramafic block appears to be rela-
tively depauperate, with just seven species
recorded collectively from sites in the exten-
sively surveyed maquis shrubland in the re-
gion of Forêt Nord in the far south of the
island (Sadlier and Shea 2004, 2006).

The central and northwestern ultramafic
massifs are subject to a range of pressures
that have degraded, or threaten to degrade,
the small areas of habitat in which these
highly restricted lizard species are found.
Mining for nickel occurs on all the major
ultramafic massifs on the northwestern coast
and some of the smaller massifs. The size
of these operations varies, and some are ex-
tensive and the level of development is es-
calating. None of the maquis shrubland or
high-elevation humid forest on ultramafic
massifs in the Province Nord is formally pro-
tected. These massifs are of high conserva-
tion significance for the lizard fauna of New
Caledonia, and the reservation and manage-
ment of appropriate areas of habitat is ur-
gently required.

At the request of Société le Nickel (SLN),
selected areas on the upper part of Massif de
Kopéto were surveyed to detect the possible
presence of lizard species of conservation sig-
nificance. During the course of this work a
new species in the recently erected genus Ka-
nakysaurus was discovered in maquis shrub-
land at several sites across the massif from
mid- to high elevation. This same species was
later located on Massif de Koniambo during
the course of survey work undertaken for Ko-
niambo Nickel SAS. In overall morphology
(size, shape, scalation) and pattern of color-
ation the new species is very similar to its
recently described congener, Kanakysaurus vi-
viparus, and also shares a live-bearing mode
of reproduction.

Additional field research on Sommet
Poum in the far north of Grande Terre, also
at the request of SLN, has led to the dis-
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covery of a new location for K. viviparus, an
endangered species previously known from
just four populations (Sadlier et al. 2004). On
Sommet Poum its habitat included maquis
shrubland on ‘‘laterite cuirasse,’’ a habitat
from which it has not previously been re-
corded.

materials and methods

Morphology

Standardized collection abbreviations used
are as follows: AMS (Australian Museum,
Sydney), CAS (California Academy of
Sciences, San Francisco), and MNHN (Mu-
séum National d’Histoire Naturelle, Paris).
The following characters were scored for
each specimen where possible: snout to vent
length, measured from tip of snout to caudal
edge of anal scales; axilla to groin distance,
measured from middle of base of the fore-
limb to middle of base of hindlimb; forelimb
to snout length, measured from tip of snout
to middle of base of forelimb; hindlimb
length, measured from middle of base of
hindlimb to tip of fourth toe including nail;
tail length, measured from caudal edge of
anal scales to tip of tail, on complete original
tails only. Body measurements are expressed
as percentages of snout to vent length (SVL)
in the taxon accounts.

Head scalation generally follows Taylor
(1935) as described and figured by Sadlier
(1986). For characters used in Table 1 the ab-
breviation is given in parentheses: midbody
scale rows (MBR), number of longitudinal
scale rows around body counted midway be-
tween axilla and groin; dorsal scale rows
(DSR), number of scales in a row from first
scale posterior to parietal scale to last scale at
the level of vent opening; fourth finger (FFS)
and toe (FTS) scales, number of dorsal scales
on fourth digit of hand and foot, distal scale
contains claw and basal scale broadly contacts
adjacent basal scale of third finger or toe;
fourth finger (FFL) and toe (FTL) lamellae,
number of ventral scales on fourth digit of
hand and foot, distal scale contains claw and
basal scale is last largely undivided scale at
a point level with intersection of third and

fourth digits. Bilaterally scoreable scalation
characters were scored on both sides and the
mean value used; in the holotype description
these values are presented as left/right values.
Interpopulational meristic values were com-
pared using t-tests.

Specimens were x-rayed for determining
the number of premaxillary teeth, presacral
and postsacral vertebrae, and phalangeal for-
mula for the manus and pes; other skeletal
details were determined by dissection.

Molecular Phylogenetics

Genomic DNA was extracted, purified, and
sequenced from 95–100% ethanol-preserved
liver samples of Kanakysaurus from Massif
de Kopéto, Massif de Koniambo, Sommet
Poum, Rivière Néhoué, and Dôme de Tiéba-
ghi using protocols published by Sadlier et al.
(2004). Mitochondrial ND2 (514bp) and nu-
clear RAG1 (830bp) were added to an exist-
ing data set (Sadlier et al. 2004), which was
analyzed using maximum parsimony (MP)
and Bayesian inference. Based on prior,
higher-order studies of relationship among
New Caledonian skinks (Smith et al. 2007),
Marmorosphax spp. were used as outgroup
taxa.

results

Systematics

The genus Kanakysaurus (Sadlier et al. 2004)
was recently proposed to accommodate the
new species K. viviparus, described from the
far northwest of Grande Terre, and from Île
Art and Île Pott in the Îles Belep. At that
time an extensive combination of apomorphic
character states diagnosed the genus. Most
of these characters still serve to diagnose the
genus inclusive of the new species described
below; however, one unusual character, the
degree of separation or contact between the
parietal scales, shows variation between
the two species. The modified diagnosis for
the genus now is as follows: supranasal scale
or postnasal suture absent; subocular scale
row complete; primary temporal scales usu-
ally two; lower secondary temporal scales
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usually two; parietal scales either failing to
contact behind the interparietal (K. viviparus)
or usually in narrow contact (K. zebratus [Fig-
ure 1]); lower eyelid with an obvious centrally
located, semitransparent disk; ear lobules
barely distinguishable from blunt conical
scales around upper, lower, and posterior
edges of ear opening; first and second pair
of chinshields transversely enlarged, with the
first pair in broad contact, members of the
third pair divided such that five scales sepa-
rate those members bordering the labials.
Both species also share a live-bearing mode
of reproduction.

Kanakysaurus zebratus Sadlier, Smith, Whi-
taker & Bauer, n. sp.

Figures 1–3

type material: Holotype: mnhn

2006.0393 (formerly ams R167239), 1.5 km
SW Mt. Tiaoué, Massif de Kopéto, Province
Nord, New Caledonia, 21� 11 0 02.1 00 S, 164�

59 0 17.8 00 E, elevation 740 m, collected by
A. H. Whitaker and V. A. Whitaker, 6 March
2006. Paratypes: ams R167220-24, R167229,
cas 233598, 6 km NW Mt. Tiaoué, Massif
de Kopéto, 21� 10 0 11.0 00 S, 164� 59 0 30.0 00 E,
elevation 850 m; ams R167234, 1.2 km SE
Mt. Vert, Massif de Kopéto, 21� 10 0 21.6 00 S,
165� 02 0 19.0 00 E, elevation 780 m; ams

R167240, 2 km E Mt. Vert, Massif de Ko-
péto, 21� 10 0 11.6 00 S, 165� 02 0 56.4 00 E, ele-
vation 480 m; ams R167245, cas 233599,
Plateau between Rivière Salée and Ouénipa,
Massif de Kopéto, 21� 12 0 08.0 00 S, 165� 01 0

04.4 00 E, elevation 540 m. All paratypes col-

TABLE 1

Differences in Number of Midbody Scale Rows (MBR), Dorsal Scale Rows (DSR), Fourth Finger (FFS) and Toe
(FTS) Scales, and Fourth Finger (FFL) and Toe (FTL) Lamellae between Samples of Kanakysaurus zebratus from
Massif de Kopéto, Kanakysaurus sp. from Dôme de Tiébaghi, and Kanakysaurus viviparus from Rivière Néhoué and

Sommet Poum

Charactera

K. zebratus
Kopéto
(n ¼ 11)

Kanakysaurus sp.
Tiébaghi
(n ¼ 3)

K. viviparus
Néhoué
(n ¼ 17)

K. viviparus
Poum
(n ¼ 6)

MBR
Range
MeanGSD
t ¼ 0:43, df ¼ 26, P < :671

38–40
38.6G 0.93

38 38–40
38.7G 0.98

38–42
40.0G 1.26

DSR
Range
MeanGSD
t ¼ �7:58, df ¼ 26, P < :000

72–81
75.7G 2.69

66–69
67.0G 1.73

65–72
69.2G 1.85

66–70
68.7G 1.51

FFS
Range
MeanGSD
t ¼ �1:603, df ¼ 26, P ¼ :121

10–11
10.3G 0.34

9–11
9.6G 0.89

9–11
9.9G 0.69

9–10
9.7G 0.52

FFL
Range
MeanGSD
t ¼ �6:254, df ¼ 26, P ¼ :000

16–20
17.5G 1.18

14–17
15.8G 1.30

13–17
15.2G 0.79

14–16
15.2G 0.52

FTS
Range
MeanGSD
t ¼ �6:688, df ¼ 26, P ¼ :000

15–18
16.7G 0.90

14–15
14.4G 0.55

14–16
14.8G 0.75

14–17
15.7G 1.21

FTL
Range
MeanGSD
t ¼ �6:244, df ¼ 26, P ¼ :00

31–34
32.3G 1.17

26–29
27.6G 1.14

26–32
28.7G 1.62

28–31
29.3G 0.88

a t values relate to independent t-tests between samples from the type localities (Kopéto and Néhoué) for each character.
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lected by A. H. Whitaker and V. A. Whitaker
between 28 February and 8 March 2006.

additional specimens examined: ams

R168063, R168069–70, ridge between Creek
Taléa and Rivière Pandanus, Massif de Ko-
niambo, Province Nord, New Caledonia, 20�

59 0 43 00 S, 164� 47 0 26 00 E, elevation 700 m,
collected by A. H. Whitaker and R. A. Sadlier
between 2 and 5 July 2007.

etymology: The species epithet is a
masculine adjective and refers to the bold,
zebra-like stripes that are particularly pro-
nounced in the subadults and juveniles of the
species.

diagnosis: Kanakysaurus zebratus, n. sp.,
can be distinguished from its congener K. vi-
viparus by having more dorsal scales (72–81
versus 65–74) and in females, subadults, and
juveniles a pattern of broad dark bands (4–5
scales wide at middorsum) across the body
that are wider than the alternating pale inter-
spaces, whereas the dark dorsal bands across
the body in K. viviparus are narrower (1–3
scales wide at middorsum) and not substan-
tially wider than alternating pale interspaces.
A comparison of fourth finger lamellae,
fourth toe scales, and fourth toe lamellae also
revealed significant differences between the
two species (see Table 1), but overlap in the
range of these characters makes them of lim-
ited use in unequivocally diagnosing the two
species from each other.

description: The species is described
from two adult males and five adult females
(67–72 mm SVL), two subadults (43.5–56.5
mm SVL), and two juveniles (42 mm SVL).
Measurements are given only for adults; oth-
erwise description is based on all specimens
except where indicated.

Measurements: Size 66–72 mm SVL; dis-
tance from axilla to groin 52.2–55.6% SVL
(x ¼ 54:1); distance from forelimb to snout
37.5–42.0% SVL (x ¼ 40:1); hindlimb length
35.4–37.9% SVL (x ¼ 48:8); tail length of in-
dividual with most complete tail 147% SVL.

Scalation (Figure 1): Prefrontals large,
narrowly to moderately separated; frontal
longer than wide; frontoparietals divided;
interparietal distinct; parietals in point to
moderate contact behind interparietal, rarely
separated (n ¼ 1), parietals each bordered by

a transversely elongate upper secondary tem-
poral scale and three smaller scales, two of
which are slightly larger in size than adjacent
body scales and another larger scale (some-
times divided) that lies behind interparietal
and between (and contacting) both parietals;
primary temporals usually two, the lower
positioned partly between last two upper labi-
als; upper secondary temporal single; lower
secondary temporals two; tertiary temporals
two (41%) or three; postlabials two, rarely
fused to form a single scale (5%) in that re-
gion; nasals moderately large, moderately to
widely separated; two loreals, anterior consid-

Figure 1. Dorsal (top), lateral (middle), and ventral (bot-
tom) views of the head of holotype of Kanakysaurus zebra-
tus, n. sp. (mnhn 2006.0393). Scale bar ¼ 1 mm.
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erably narrower than high; supraciliaries 7
(90%), rarely 8 or 9, fourth supraciliary usu-
ally noticeably larger than those preceding
and interdigitating between first and second
supraoculars; upper labials 7 with fifth posi-
tioned below eye and separated from lower
eyelid by a complete row of 8–10 (usually 9–
48%) subocular scales; lower labials 6, first
two contacting postmental; chinshields three,
first and second pair of chinshields trans-
versely enlarged with members of first pair
in broad contact and second pair separated
by one scale, members of third pair divided
such that usually five scales separate those
members bordering labials, all chin scales
flush with lower labials.

Lower eyelid with an obvious, centrally
located, semitransparent disk. Ear opening
moderately large, with no obvious enlarged
lobules at edges, only a series of small,
rounded scales along anterior edge of ear.

Body scales with 3–5 very faint keels dor-
sally and 3–4 weaker keels laterally, failing to

interrupt posterior edge of scale; midbody
scale rows 38–40 (x ¼ 38:5, SD ¼ 0:93); dor-
sal scale rows 72–81 (x ¼ 75:7, SD ¼ 2:69);
scales on top of fourth finger 10–11 (x ¼
10:3, SD ¼ 0:34); lamellae beneath fourth
finger 16–20 (x ¼ 17:5, SD ¼ 1:18); scales
on top of fourth toe 15–18 (x ¼ 16:9, SD ¼
0:90); lamellae beneath fourth toe 31–34
(x ¼ 32:3, SD ¼ 1:17), smooth, divided to-
ward outer edge for basal third of third and
fourth digits.

details of holotype: Adult female;
size 69.0 mm SVL; distance from axilla to
groin 36 mm; distance from forelimb to snout
27 mm; hindlimb length 25.5 mm; tail length
89 mm, regenerated. Midbody scale rows 40;
dorsal scale rows 75; dorsal scales of fourth
finger 11/10; lamellae of fourth finger 18/18;
dorsal scales of fourth toe 18/17; lamellae of
fourth toe 31/31.

osteology: Premaxillary teeth 11 (n ¼
8); presacral vertebrae 29; postsacral verte-
brae 48–50 (n ¼ 2); phalangeal formula for

Figure 2. Adult female holotype (mnhn 2006.0393) of Kanakysaurus zebratus, n. sp., in life.
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manus and pes 2.3.4.5.3 and 2.3.4.5.4, respec-
tively; 2 pairs of mesosternal ribs contacting
mesosternum.

color and pattern: Adult females
(Figure 2): Dorsal surface mid- to dark brown
with broad black markings (average 4–5
scales wide at middorsum), running trans-
versely or obliquely across body to form a
network pattern of alternating narrow light
and wide dark bars that extend to side of
body. Dark lateral markings bold over most
of lateral surface and only becoming lighter
in tone approaching venter, area between
forelimb and ear opening predominantly
black with scattered paler blotches. Dorsal
surface of head and nape dark brown, and
mainly unmarked; face similar but with dark
central markings on primary and lower sec-
ondary temporal scales, posterior labial scales,
and lower labials; rostral, nasal, and first low-
er labial scales noticeably darker than adja-
cent head scales. Dark markings of lower
labials extending to adjacent chin scales but

varying in extent and intensity from bold to
obscure, remainder of throat area gray with
pale blotches, pale markings near forelimbs
forming a transverse blotch across throat that
is bordered behind by a dark transverse bar
just in front of forelimbs (continuous with
dark lateral markings on side of neck), which
defines posterior edge of throat pattern.

Adult males: Similar to adult females but
with dark dorsal and lateral bars being nar-
rower (3–4 scales wide), lighter in tone, and
less well defined; and dark markings on face
and throat being gray and poorly defined.

Subadults and juveniles (Figure 3): Dorsal
and lateral surfaces of body and tail similar in
overall pattern to those of adult females in
having a pattern of broad dark bars but with
light interspaces of body being much paler
and those on tail cream to nearly white. Dark
markings of throat usually well defined and
contrasting with lighter markings in this area
(duller and more suffused in ams R167241),
giving a distinct marbled pattern.

Figure 3. Juvenile Kanakysaurus zebratus, n. sp. (ams R167223), in life.
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Distribution and Biology

Kanakysaurus zebratus is currently known only
from two locations on the northwestern coast
of the Grande Terre of New Caledonia (Fig-
ure 4): the upper parts of the ultramafic
Massif de Kopéto, south of the Pouembout
Valley; and the upper parts of Massif de Ko-
niambo north of the Pouembout Valley.

On Kopéto the species has been found at
seven localized sites on the massif over a
range of approximately 7.0 by 3.5 km and an
altitudinal range of 480–860 m. At four of
the sites the habitat comprises sparse maquis
shrubland on a laterite cuirasse surface (Fig-
ure 5). Woody shrubs 1–3 m high dominate
this vegetation formation, with ground cover
consisting largely of leaf litter and rocks. At

the remaining three sites the habitat is maquis
shrubland on outcropping and eroding peri-
dotites (Figure 6). The woody vegetation at
these sites is generally taller and more contin-
uous, and there is a denser ground layer of
sedges and ferns. Of the 17 individuals found,
three were located during the day as they
sheltered beneath large, loose rocks on the
cuirasse surface (Figure 5); the remaining 14
were trapped. No active skinks were ob-
served, either by day or night. However,
some level of diurnal activity must occur be-
cause one of the trapped skinks was captured
in a boulder pile between 1030 and 1730
hours on an overcast, showery day.

On Koniambo the species has been located
at only a single site in Gymnostoma-dominated
closed forest at 700 m. Four individuals were

Figure 4. Distribution of Kanakysaurus zebratus, n. sp. (stars), K. viviparus (circles), and K. viviparousþ K. sp. (square)
in northwestern New Caledonia.
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recorded (one observation and three trap
captures); all were from a small area of rocks
in a boulder bank in the forest. None was
collected from adjacent forest habitat away
from the boulder bank, although a num-
ber of Marmorosphax tricolor (Bavay) were
recorded.

Current information is inadequate to de-
fine the primary habitat for Kanakysaurus
zebratus because of the small number of ani-
mals found. Although it has the appearance
and behavior of a cryptozoic species with
high moisture requirements, it has not been
found in primary closed-forest habitats. It
is remarkable that it has not been recorded
from various remnants of high-elevation
montane forests on the summits of either the
Massif de Kopéto or Massif de Koniambo
where Marmorosphax tricolor is abundant.
Marmorosphax tricolor and Kanakysaurus zebra-
tus are broadly sympatric on the summit of
Massif de Kopéto and both occur in maquis

cuirasse habitats; however, despite their gen-
eral similarity in morphology and habit, M.
tricolor and K. zebratus have not yet been re-
corded syntopically, perhaps because of some
subtle difference in their ecology and habitat.
It is interesting to note that the species was
not recorded during trapping undertaken in
dense Gleichenia fernlands on laterite soils
even though the thick vegetation and litter
provide a suitably dark and humid environ-
ment.

Other lizard species recorded in the
maquis shrubland habitat of Kanakysaurus ze-
bratus on Massif de Kopéto include Caledoni-
scincus atropunctatus (Roux), C. austrocaledonicus
(Bavay), C. festivus (Roux), Lioscincus maruia
Sadlier, Whitaker & Bauer, L. nigrofasciolatum
(Peters), L. vivae Sadlier, Bauer, Whitaker &
Smith,Marmorosphax tricolor (Bavay), Tropido-
scincus boreus Sadlier & Bauer, Bavayia sp.,
Eurydactylodes vieillardi (Bavay), and Rhacodac-
tylus auriculatus (Bavay).

Figure 5. Sparse maquis on cuirasse habitat of Kanakysaurus zebratus, n. sp., on Mount Tiaoué, Massif de Kopéto.
One skink was found beneath the boulder at left of center.
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Kanakysaurus viviparus Sadlier, Smith, Bauer
& Whitaker, 2004

At the time of its initial description, Kana-
kysaurus viviparus was known from just four
populations: Île Art and Île Pott in the Îles
Belep, Rivière Néhoué, and Dôme de Tiéba-
ghi (Sadlier et al. 2004). Recent field research
on Sommet Poum, 28 km north of Rivière
Néhoué, in the far north of Grande Terre,
recorded a new population of K. viviparus at
Paevala on the northern end of the summit
plateau.

material examined (7 specimens):
ams R167775 (18 September 2006), ams

R167776 (19 September 2006), 20� 14 0 57 00 S,
164� 01 0 33 00 E, maquis shrubland on cuirasse;
ams R167778 (17 September 2006), 20� 15 0

02 00 S, 164� 01 0 39 00 E, maquis shrubland on
cuirasse; ams R167777 (18 September 2006),
ams R167781 (24 September 2006), 20� 14 0

53 00 S, 164� 01 0 34 00 E, closed forest; ams

R167779 (24 September 2006), 20� 14 0

45 00 S, 164� 01 0 34 00 E, closed forest; all speci-
mens collected by A. H. Whitaker and V. A.
Whitaker.

In morphology and coloration the speci-
mens from Sommet Poum conformed closely
to the original description for K. viviparus
(Table 1).

On Sommet Poum Kanakysaurus viviparus
was found at several sites across a range of
about 800 m between 300 and 340 m eleva-
tion. The plateau surface is lateritic cuirasse
almost entirely covered with maquis vegeta-
tion, the density and height of which varies
from essentially bare boulder or pebble sur-
faces to impenetrable shrubland (height to
4 m). At Paevala there are small, isolated
closed-forest patches (tree height 6–10 m),
clearly remnants of what was once more
widespread forest cover. The skinks were
abundant in the closed forest remnants, living
in deep boulder banks, beneath loose stones

Figure 6. Maquis on peridotite habitat of Kanakysaurus zebratus, n. sp., at Mount Vert, Massif de Kopéto. One skink
was captured in a trap set among these outcrops.
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and in deep accumulations of leaf litter. They
were also present in lesser numbers in boul-
der areas beneath maquis shrubland. The
closed-forest habitat occupied at Paevala is
similar to that they inhabit on Île Art and at
Dome de Tiébaghi. The maquis cuirasse hab-
itat is unlike any other site where K. viviparus
occurs but is very similar to that occupied by
K. zebratus on Massif de Kopéto.

Molecular Phylogenetics

The monophyly of Kanakysaurus inclusive of
K. zebratus is strongly supported by the com-
bined analysis of the ND2 and RAG1 data
(MP bootstrap 100%, posterior probability
1.00). Earlier data showed that the Dôme de
Tiébaghi population of K. viviparus is geneti-
cally distinct from those on the Îles Belep and
at Rivière Néhoué, but it was conservatively
included within that species (Sadlier et al.
2004). Adding the new data from K. zebratus
and from the Sommet Poum population of
K. viviparus to the genetic data set reveals
two clades within Kanakysaurus (Figure 7),
one comprising the populations of K. vivipa-
rus from Rivière Néhoué, Sommet Poum,
and the Îles Belep, as well as two individ-
uals from the Dôme de Tiébaghi, which
is strongly supported (MP bootstrap 100%,
posterior probability 1.00), and the other in-
cluding populations of K. zebratus from the
Massif de Kopéto and Massif de Koniambo
and additional specimens from Dôme de Tié-
baghi. However, this latter sister-group rela-
tionship is not well supported (MP bootstrap
83%, posterior probability 0.79). Sequence
difference between Kanakysaurus viviparus
and K. zebratus is 7:9G 1:1%, whereas that
between K. zebratus populations from Kopéto
and Koniambo and the three specimens from
Tiébaghi (Figure 7: K. sp.) that constitute
their sister-group is 1:4G 0:2%.

discussion

Status of Dôme de Tiébaghi Kanakysaurus

The low level of genetic divergence between
K. zebratus and the clade of Dôme de Tiéba-
ghi specimens constituting its sister-group su-

perficially suggests that they are conspecific,
with Tiébaghi representing a relatively dis-
tant (85 km) northern population. However,
the Tiébaghi specimens (all males) have both
narrow (1–2 scales wide) and moderately
broad (3–4 scales wide) transverse dorsal
markings (versus 3–4 in male K. zebratus)
and lack the intensity and continuity of
breadth of the dark transverse bars seen in
K. zebratus. Further, they do not share the
elevated number of dorsal scale rows that
characterizes both populations of K. zebratus
(66–69 versus 72–81). Indeed, these speci-
mens from Tiébaghi are morphologically
indistinguishable from typical K. viviparus
(Table 1). Thus these individuals are clus-
tered with K. zebratus on the basis of mito-
chondrial DNA data and with K. viviparus on
the basis of diagnostic morphological features
(the RAG1 data alone were equivocal in the
placement of these specimens). We suggest
that this conflict in the data may be reflective
of past mitochondrial introgression or that
the problematic Tiébaghi specimens may
share plesiomorphic morphological features
with K. viviparus even though they share de-
rived sequence characteristics with K. zebra-
tus. Pending further investigation of Dôme
de Tiébaghi populations, we refrain from as-
signing these specimens to species and refer
to them simply as Kanakysaurus sp.

Conservation Status

Detailed information on population sizes or
reproductive effort within generations is
lacking for most New Caledonian lizard
species, so the first-level criterion used in as-
sessing conservation status is the extent of
distribution—species with restricted ranges
usually are those most susceptible to threats.
We have here used a modified area of occu-
pancy index adjusted for the total area of
New Caledonia (Sadlier and Bauer 2003)
wherein a species represented by a single lo-
cality record (0.5% or less of total landmass)
is considered eligible to be placed in the En-
dangered category, or higher, in the presence
of threats to the area of occupancy or extent
and quality of habitat.

On the Massif de Kopéto Kanakysaurus ze-
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bratus is currently known only from maquis
habitat on the upper parts. The opencast
nickel mine operating on the summit of Ko-
péto is one of the most sophisticated and in-
tensive in the region. With the entire area of
the mountain above 700 m elevation held un-
der mining lease and plans to extend the open
pits in the near future there will be a substan-
tial reduction in the extent of the relatively
undisturbed maquis habitat of K. zebratus on
the upper part of the massif and in particular
of that on the cuirasse surfaces. To some ex-

tent mitigating this potential habitat loss is
the fact that the mine site is very strictly con-
trolled and managed, and access is restricted.
This minimizes the risk to any remaining
areas of habitat from threats such as wildfires
and human disturbance that are important
elsewhere in New Caledonia. On the Massif
de Koniambo the situation is quite different:
the species appears to have a much more re-
stricted distribution, being known from a sin-
gle location that is in close proximity to the
main access route to the mine area. Despite

Figure 7. Phylogenetic relationships among populations of Kanakysaurus. Bayesian topology is shown with posterior
probabilities above the branches and MP bootstraps below. For outgroups see Smith et al. (2007).
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investigation of other habitats on the summit
area of the massif, including maquis on cuir-
asse surfaces, no additional specimens were
located.

Because of its apparently extremely re-
stricted range and the threats to its preferred
habitat at each location, Kanakysaurus zebratus
currently meets the criteria for classification
as Endangered both under IUCN (2001) and
our modified (Sadlier and Bauer 2003) crite-
ria, and we recommend that conservation of
the species on each massif be treated as an
equally high conservation priority. To fully
assess the importance of the sites from which
it is known, and to put in context the impact
of proposed mine expansion at both sites on
the conservation status of this species, fur-
ther field research is required to determine
its distribution in the region. South of the
Pouembout Valley this includes investigation
of the contiguous peak of Paéoua, immedi-
ately to the east of Kopéto, and the two lower
plateaus to the west, Col de Tiaoué and Pla-
teau de Tia, and north of the Pouembout
Valley this should concentrate on additional
survey work on Koniambo and the massifs to
the north, including Taom and Kaala.

The discovery of the new population of
Kanakysaurus viviparus at Sommet Poum
would normally lead to an improvement in
its conservation status. However, because
there are advanced plans for mining the en-
tire summit plateau that will result in the re-
moval of all known habitat for this species on
the massif, its conservation status must re-
main Endangered. Similarly, an expansion of
mining activity at the Dôme de Tiébaghi is
proposed in the near future, resulting in a
high level of conservation significance for
this population (and Kanakysaurus sp.).
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nomique et de l’Environnement (DDE-E),
Koné. Specimens of Kanakysaurus zebratus

were collected under permits No. 60912-
428-2006/JJC and 60912-1930-2007/JJC,
and those of K. viviparus under permit
60912-3109-2006/JJC, all issued by DDE-E.
The initiative of Société Le Nickel (SLN)
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Développement, Nouméa, again provided
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minier Goro Nickel proposé. Unpubl. re-
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de Whitaker Consultants Limited pour
la Direction du Développement Écono-
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ABSTRACT
Recent field studies have resulted in the discovery of three new species of skink in the genus Marmorosphax from closed forest on 
the ultramafic massifs of north-western New Caledonia. On these massifs closed forest is present only as small patches near the 
summits at around 900-1000 metres elevation. These new species vary mainly in subtleties of colouration, and to a lesser degree 
scalation. Genetic studies have played a crucial role in supporting the recognition of these species, and in identifying their relati-
vely long evolutionary histories in New Caledonia. 

RÉSUMÉ
Trois nouvelles espèces de Scincidae du genre Marmorosphax Sadlier (Squamata: Scincidae) de Nouvelle-Calédonie.
Des recherches récentes sur le terrain ont permis la découverte de trois nouvelles espèces de scinques du genre Marmorosphax. 
Elles proviennent de forêts fermées localisées sur les massifs ultramafiques du nord-ouest de la Nouvelle-Calédonie. Sur ces mas-
sifs, la forêt fermée n’est présente que sous la forme de petits fragments proches du sommet, à environ 900-1000 mètres d’altitude. 
Ces nouvelles espèces se distinguent principalement par de subtiles détails de coloration, et dans une moindre mesure par leur 
écaillure. Les analyses génétiques ont largement contribué à leur identification et à la mise en évidence de leur relativement longue 
histoire évolutive en Nouvelle-Calédonie.



248 Ross a. sadlieR, saRah a. smith, aaRoN m. BaueR & aNthoNy h. whitakeR

INTRODUCTION
The island of New Caledonia is now widely recognised as one of the world’s hotspots for endemic species, and 

thus a priority area for conservation action (Mittermeier et al. 1996; Myers et al. 2000; Lowry et al. 2004). Its recogni-
tion as such is based mainly on its rich and highly diverse flora (Lowry 1998), but similar patterns of diversity, rich-
ness, and endemism are seen in the invertebrate fauna (Chazeau 1993; Haase & Bouchet 1998). By contrast the ver-
tebrate fauna was, with a few exceptions, formerly regarded as depauperate overall with low levels of diversity and 
endemism (Darlington 1969; Diamond 1984). Recent studies on the lizard fauna of the island challenge this per-
ception. Our field research over the past 15 years has revealed the existence of an extremely rich lizard fauna, with 
a diversity of species on an area basis greater than any other island in Pacific region (Bauer & Sadlier 1993, 2000; 
Bauer 1999). Further, laboratory studies using both morphological and genetic analyses show this lizard fauna to be 
largely endemic and characterised by an exceptionally high degree of regional microendemism (Jackman et al. 2004; 
Smith et al. 2004).

Previous assessments of the distributions of lizards (Bauer & Sadlier 2000) had shown the existence of both 
narrow and broad range endemics, including a suite of species and genera apparently restricted to forest hab-
itat on ultramafic soils in the south of the region. Among these were two species of skink, Sigaloseps ruficauda 
Sadlier & Bauer and Marmorosphax montana Sadlier & Bauer, both of which were only recently discovered and 
described from high elevation moist forests on the ultramafic ranges associated with the extensive Mt. Dzumac-
Humboldt massif in the southern part of the island (Sadlier & Bauer 1999, 2000). Recent studies on the liz-
ard faunas of the ultramafic ranges and peaks in the mid-west and north-west of the island have revealed sim-
ilar patterns of endemism (Sadlier et al. 2004a, 2004b) in addition to that shown by the three new species of 
 Marmorosphax described here.

Humid forests on ultramafic soils rarely form extensive stands, but rather are typically present as patches of vari-
ous sizes at any one locality, with high elevation forests often present only as small patches on the summit or ridges 
surrounded by extensive areas of maquis shrubland (Jaffré 1974, 1980; Jaffré & Latham 1974). Studies on the distri-
bution and relationships of the island’s rich palm flora indicate that historically the moist forests of New Caledonia 
are considered to have undergone a series of old (Miocene) and more recent (Pleistocene) contraction events dur-
ing periods of climate change (Pintaud et al. 2001). It is probable that the high elevation forests that occur on ultra-
mafic ranges in the south and west of the island today represent, in part, natural remnants. Despite their small size, 
the ability of the peaks to trap moisture-laden cloud at around 1000 m elevation (the Massenerhebung effect; Flenley 
1995), and of vegetation to comb moisture from the clouds (Rigg et al. 2002), allows forest patches on the summits 
of these ultramafic massifs to maintain the essential microhabitat components to support lizard species that are highly 
moisture dependant.

All species in the genus Marmorosphax are highly dependant on moist habitats even the widely distributed M. tri-
color (Bavay) which occurs at many sites across the island at all elevations has, without exception, only been recorded 
from moist forest habitat. Three species, M. montana and the species described here from Massif du Boulinda and Mt. 
Taom, appear to be high elevation, narrow-range endemics. Each is known only from a single massif and are known 
so far only from high elevation forest (and maquis shrubland with a thick fern understory on Mt. Toam). The other 
species described here from Mt. Kaala also appears to be a narrow range endemic, but occupies a broader altitudinal 
range, being recorded from both high and mid-elevation.

A phylogeny for the genus based on DNA sequence data places M. montana as the sister species to all remain-
ing taxa, and the three new species as the sister clade to the widespread M. tricolor. The genetic distances between 
the three new species (and to M. tricolor) are large, indicating these taxa have long been on independent evolu-
tionary trajectories. Marmorosphax tricolor shows some geographic sub-structuring across the species range as a 
whole, but the level of genetic distance between the various allopatric populations is low, even across great geo-
graphic distances, a pattern consistent with a species that has recently radiated and is undergoing a contraction 
of its specialised habitat.
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MATERIALS AND METHODS
Abbreviations. Institutional abbreviations are as follows: Australian Museum, Sydney (AMS); California Academy 

of Sciences, San Francisco (CAS); Muséum national d’Histoire naturelle, Paris (MNHN).
The full suite of morphological characters listed below was scored for each specimen where possible.
Measurements. Snout to vent length (SVL), measured from tip of snout to caudal edge of anal scales; axilla to groin 

distance, measured from middle of base of forelimb to middle of base of hindlimb; forelimb to snout length, meas-
ured from tip of snout to middle of base of forelimb; hindlimb length, measured from middle of base of hindlimb to 
tip of fourth toe including nail; tail length, measured from caudal edge of anal scales to tip of tail, on complete orig-
inal tails only. The body measurements (axilla to groin, forelimb to snout, hindlimb) are for all specimens and are 
expressed as percentages of snout to vent length in the taxon accounts, tail lengths were measured on complete tails 
only (as determined by X-rays) or in the absence of an original tail the length of the most completely original tail is 
given as a percentage of snout to vent length. Sexual maturity was determined by reproductive maturity (presence 
of enlarged yolked ovarian follicles or eggs in females, and presence of enlarged testes and distinctive colouration in 
males) and/or the largest class among obvious size classes.

Scalation. Midbody scale rows, number of longitudinal scale rows around body counted midway between axilla 
and groin; paravertebral scale rows, number of scales in a paravertebral row from first scale posterior to parietal scale 
to last scale at dorsal level of vent opening; fourth finger and toe scales, number of dorsal scales on fourth digit of 
hand and foot, distal scale contains claw, basal scale broadly contacts adjacent basal scale of third finger or toe; fourth 
finger and toe lamellae, number of ventral scales on fourth digit of hand and foot, distal scale contains claw, basal 
scale is last largely undivided scale at, or proximal to, a point level with intersection of third and fourth digits. Bilat-
eral scalation characters were scored on both sides and the mean value used. Values given are means and standard 
deviations from the mean.

Osteology. Specimens were radiographed using an Eresco AS2 X-ray machine to determine phalangeal formulae and the 
number of presacral vertebrae and postsacral vertebrae (complete original tails only) at exposures of 30 sec at 30 kV.

Genetic studies. We obtained mitochondrial ND2 sequence data from all species (see Appendix 1), including Mar-
morosphax tricolor (n = 41) from 21 localities. Our sampling of M. tricolor included samples regionally sympatric with 
both M. montana (Mt. Ouin) and one of the taxa described herein (Massif du Boulinda). Representatives of four other 
endemic New Caledonian skink genera (Caledoniscincus, Celatiscincus, Kanakysaurus and Nannoscincus) were used as 
outgroups. ND2 was amplified and sequenced using primers L4437b (Macey et al. 1997) and ND2r102 (Sadlier et al. 
2004a). Sequence data were analysed using parsimony and Bayesian approaches, with support assessed using the 
bootstrap and posterior probability respectively. Parsimony analysis was conducted using PAUP* (Swofford 2002) 
to implement a heuristic search with 1000 random addition-sequence replicates. Bootstrap analysis used 1000 pseudor-
eplicates each including 50 random addition-sequence replicates. Bayesian analysis was implemented using MrBayes v3 
(Huelsenbeck & Ronquist 2001; Ronquist & Huelsenbeck 2003). We used a mixed strategy to find the best combina-
tion of models and partitioning strategies, hierarchical likelihood-ratio tests (implemented in MrModeltest version 
2.0; Nylander 2004) to choose reasonable models for separate genes, and comparison of Bayes factors (see Nylander 
et al. 2004) to select the best partitioning strategy (see Brandley et al. 2005; Wiens et al. 2005). Two independent anal-
yses were run for 5 million generations with trees sampled each 1000 generations; stationary was determined by exam-
ining likelihood and parameter traces. Both runs reached stationarity by 45,000 generations; the final tree was obtained 
by summarising the combined post burn-in trees from two runs.

To verify our results from ND2 with an independently evolving locus, we sequenced the nuclear Rag-1 gene from 
a subset of the samples including representatives of each putative species and M. tricolor from localities throughout 
it’s range, including the two localities where it occurs in sympatry with other species. Rag-1 primers were R13 from 
Groth & Barrowclough (1999) and an additional reverse primer G425 (primer sequence: 5’- AAA GCA AGG ATA GCG 
ACA AGA G -3’; Smith 2001). These sequences were added to the matrix of mitochondrial data and all analyses were 
repeated as above.



250 Ross a. sadlieR, saRah a. smith, aaRoN m. BaueR & aNthoNy h. whitakeR

SYSTEMATIC ACCOUNT
The genus Marmorosphax when proposed (Sadlier 1986) included two species, Lygosoma tricolor Bavay, 1869 (type 

species) and Lygosoma euryotis Werner, 1909. Marmorosphax montana was later described from high elevation for-
ests in the south of the island (Sadlier & Bauer 2000). New information on key features in osteology and reproduc-
tive biology led to a review of the content of the genus (Sadlier & Bauer 2000), ultimately resulting in the transfer of 
Lygosoma euryotis Werner to a newly erected genus, Celatiscincus (Sadlier et al. 2006).

The species of Marmorosphax are all medium-sized skinks with well developed limbs. They share a number of fea-
tures of scalation that include: moderately large prefrontals that are moderately to widely separated; fused frontoparietals; 
a distinct interparietal; a single large upper secondary temporal and nuchal scale bordering each parietal; nasals well sep-
arated; two loreals, anterior of which is semilunar in shape and fails to contact the labials; supraciliaries usually 7; upper 
labials usually 7; a complete subocular row of scales between preocular and pretemporal scales; primary temporal sin-
gle; lower secondary temporal single; tertiary temporals two; postlabials two; the lower eyelid with an obvious, centrally 
located semi-transparent disc; body scales with 3-5 carinations that break the posterior free edge of each dorsal scale. 
All species in the genus are sexually dimorphic in colouration.

All species are dependent on closed forest habitats and are generally associated with moist microhabitats such as 
logs and rocks. Marmorosphax tricolor is widespread in this habitat type throughout most regions of the island, whereas 
Marmorosphax montana is so far only known from Mt. Ouin, a high elevation peak in the south of the island where 
these two species are sympatric above 900 metres elevation. The three new species of Marmorosphax described here 
have allopatric distributions on isolated ultramafic peaks in the north-western part of New Caledonia.

Each of the new species described here is similar overall in morphology to one of the existing species and there is 
often overlap in mensurable characters, for this reason it is inappropriate to attempt to construct a dichotomous key to 
the species in the genus. Subtle differences in colouration, and in some cases to a limited extent scalation, serve to distin-
guish each of the new species, their recognition as distinct evolutionary species rests primarily on the deep divergences 
between taxa identified in the DNA sequence data, or when available evidence of sympatry between the taxa. 

Marmorosphax kaala n. sp.
Figs 1, 2

TYPE MATERIAL. — New Caledonia, Province Nord. Holotype: MNHN 1987.1508 (Field tag “S6”), Mt. Kaala, (sta-
tion 255), 20°38’48”S, 164°23’23”E, collected by J. Chazeau & S. Tillier, 27.VIII.1986. Paratypes: AMS R161091-92, 
Mt. Kaala, headwaters of Oué Injob, 20°37’03”S, 164°22’49”E, collected by A. H. & V. A. Whitaker, 3.VI.2002.

DIAGNOSIS. — Marmorosphax kaala n. sp. can be distinguished from other members of the genus by the following 
combination of characters: dorsal scale rows 69; fourth toe lamellae 31-35; dorsal surface with dark markings along 
the paravertebral axis at the joining edge of scale rows three and four (sometimes restricted to the nape); lateral sur-
face with pale markings aligned to form a broken mid-lateral stripe; underside of head with bold dark blotches on 
the throat.

Marmorosphax kaala n. sp. most closely resembles Marmorosphax tricolor and M. taom n. sp. in colouration and scala-
tion. The presence of dark markings along the paravertebral axis and the alignment of pale markings along the lateral 
surface to form a broken mid-lateral stripe distinguishes Marmorosphax kaala n. sp. from Marmorosphax taom n. sp. and 
Marmorosphax tricolor, both of which lack dark markings aligned along the dorsal surface and tend to have the pale 
markings on the side of the body scattered over the mid- to lower lateral surface. Scalation characters readily distinguish 
Marmorosphax kaala n. sp. from Marmorosphax boulinda n. sp. and Marmorosphax montana, both of which have more 
scales under the toes (see Table 1). The presence of pale markings aligned along the lateral surface to form a broken 
mid-lateral stripe further distinguishes Marmorosphax kaala n. sp. from Marmorosphax boulinda n. sp. and Marmorosphax 
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montana, both of which have the pale 
markings on the lateral surface scattered 
or more transversely aligned.

ETYMOLOGY. — The epithet is a noun 
in apposition in reference to the type lo-
cality, Mt. Kaala.

DESCRIPTION. — Based on the type se-
ries of 3 specimens comprising one adult 
male (55.5 mm SVL), one subadult male 
(44.5 mm SVL), and one juvenile (33.5 
mm SVL). Measurements are for the 
adult male and subadult female only.

Measurements: distance from axilla to 
groin 50.5-51.7% of SVL (x = 51.1, n = 
2); distance from forelimb to snout 41.4-
46.1% of SVL (x = 43.8, n = 2); hindlimb 
length 45.9-47.2% of SVL (x = 46.6, n = 2); 
tail length 168% of SVL for the specimen 
with the most nearly complete tail.

Scalation: midbody scale rows 38 (n = 3); paravertebral scales 69 (n = 2); scales on top of fourth finger 11 (n = 3); 
lamellae beneath fourth finger 17-18 (x = 17.2 + 0.29, n = 3); scales on top of fourth toe 16-18 (x = 17 + 1.0, n = 3); 
lamellae beneath fourth toe 31-35 (x = 32.7 + 1.6, n = 3).
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FIG. 1. distribution of M. kaala (circle), M. taom (star), M. boulinda (triangle) and M. montana 
(diamond).

TABLE 1. Comparison of key scalation characters between the species of Marmorosphax.

kaala toam boulinda montana tricolor
Ouin-Dzumac

tricolor
Aoupinié

midbody scale rows
range
mean ± sd.
N

38

3

38-40
38.8 ± 1.09

5

40

2

36-40
38.8 ± 1.40

9

38-44
40.5 ± 1.77

8

36-42
39.7 ± 1.20

32
vertebral scale rows
range
mean ± sd.
N

69

3

65-71
68.4 ± 2.61

5

75-76

2

71-78
73.4 ± 2.61

8

66-69
67.25±1.28

8

65-74
69.0 ± 2.10

32
fourth finger scales
range
mean ± sd.
N

11

3

11-12
11.3 ± 0.27

5

11-12
11.5 ± 0.7

2

12-14
12.6 ± 0.63

9

11-12
11.2 ± 0.26

8

9-12
10.9 ± 0.60

32
fourth finger lamellae
range
mean ± sd.
N

17-18
17.2 ± 0.29

3

16-21
17.3 ± 1.86

5

19

2

19-22
20.9 ± 0.85

9

17-21
19.4 ± 1.18

8

15-19
17.0 ± 0.94

32
fourth toe scales
range
mean ± sd.
N

16-18
17 ± 1.0

3

17-19
17.9 ± 0.55

5

18-20
19.2 ± 1.06

2

19-21
19.3 ± 0.5

9

15-18
16.8 ± 0.84

7

13-18
15.5 ± 0.96

32
fourth toe lamellae
range
mean±sd.
N

31-35
32.7 ± 1.6

3

31-36
34.0 ± 1.87

5

36-39
37.75 ± 2.5

2

35-41
37.6 ± 1.81

9

31-38
34.5 ± 2.25

8

26-33
30.0 ± 1.44

32
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Osteology: presacral vertebrae 29 (n = 3); 
phalangeal formula for manus and pes 2.3.4.5.3 
and 2.3.4.5.4 respectively.

Colouration: adult male (Fig. 2): dorsal sur-
face mid-dark brown, with dark markings along 
the paravertebral axis of the nape (along the con-
tact of scale rows three and four). Upper lateral 
surface of body dark brown to black, becoming 
paler towards the hind limbs, and without pale 
markings. Mid- to lower lateral surface of body 
mid-brown to grey lowermost and with numer-
ous pale blotches, those uppermost forming a 
broken line and occasionally joining to give the 
overall effect of a broken pale mid-lateral stripe. 
Lateral surface of neck dark brown to black with 
a pattern of pale blotches similar to the side of 
the body. Side and top of head brown, subocu-
lar labial with a few dark markings and a pale 
spot below the eye and running behind the eye. Lower labials brown but with a pale area at the edge of each scale. 
Ventral surface of body white with a pale yellow flush in life, underside of neck and chin grey, with bold black 
blotches on the throat, neck, and lateral edges of the abdomen, orientated obliquely (chin) or transversely (neck 
and chest) across the body and continuous with the adjacent dark lateral colour.

Subadult male: body distinctly two-toned, dorsally mid-brown, with dark markings along the vertebral (along the 
contact of scale row one either side) and the paravertebral axis (along the contact of scale rows three and four) of 
the nape and body. Dorsal colour becoming noticeably lighter at the level of hindlimbs, giving the appearance of 
a pale hip-stripe to the dorsolateral area above the hindlimbs enclosed by the dark paravertebral markings above 
and the black upper lateral area below. Upper lateral surface of body black, without pale markings. Mid- to lower 
 lateral surface of body mid-brown, becoming lighter lowermost and with numerous pale blotches, those upper-
most forming a broken line and occasionally joining to give the overall effect of a broken pale mid-lateral stripe, 
emerging from behind hindlimbs and obvious for a short distance but then merging with the overall light brown 
tail colour. Lateral surface of neck similar to the side of the body. Side and top of head brown, with pale mark-
ings forming a broad stripe from the anterior edge of the ear to below the eye, broken only by some dark mark-
ings on the penultimate and subocular supralabial scales. Infralabials brown but with a pale area at the edge of 
each scale. Ventral surface pale with obscure grey blotches on the throat and neck, orientated obliquely (chin) or 
transversely (neck).

Juvenile: similar overall to subadult male but with the mid- to lower lateral surface of body black and with numer-
ous pale blotches, becoming lighter below. Black transverse markings on the underside of the neck, and oblique mark-
ings in the chin black at the outside, becoming progressively lighter medially.

Reproduction: unknown.

DISTRIBUTION AND HABITAT. — The species is known only from forest habitats on Mt. Kaala, near Koumac in the far 
northwest of Grande Terre (Fig. 1). The two paratypes were collected beneath boulders on an old roadway at about the 
ecotone between maquis and closed forest with emergent Araucaria sp. The holotype was collected in mid-altitude 
(400-600 m) dry forest on the southern slope of the mountain.

FIG. 2. Paratype of M. kaala n. sp. (ams r161091), adult male.
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Marmorosphax taom n. sp.
Figs 1, 3, 4

TYPE MATERIAL. — New Caledonia, Province Nord. Holotype: MNHN 2005.0318 (formerly AMS R161183), Massif 
Ouazangou-Taom, Mt. Taom summit, 20°47’05”S, 164°34’42”E, collected by A. H. & V. A. Whitaker, 12.VI.2002. 
Paratypes: AMS R164175-77, Massif Ouazangou-Taom, Mt. Taom summit, 20°46’52”S, 164°34’46”E, collected by R. 
A. Sadlier & G. M. Shea, 7.XII.2004; AMS R165973, Mt. Taom summit, 20°46’50”S, 164°35’00”E, collected by R. A. 
Sadlier, 23.I.2003.

DIAGNOSIS. — Marmorosphax taom n. sp. can be distinguished from other members of the genus by the following 
combination of characters: dorsal scale rows 65-71; fourth toe lamellae 31-36; dorsal surface with dark markings scat-
tered randomly; lateral surface with pale markings present as light blotches either scattered or aligned transversely 
down the side of the body; underside of head of adult females with bold dark blotches on the throat.

Marmorosphax taom n. sp. most closely resembles Marmorosphax tricolor and M. kaala n. sp. in colouration and 
scalation. The random alignment of dark markings on the dorsal surface and the scattered or transverse alignment of 
pale markings along the lateral surface distinguishes Marmorosphax taom n. sp. from Marmorosphax kaala n. sp. which 
has a distinct row of dark markings along the paravertebral axis and pale markings on the side of the body aligned 
to form a broken mid-lateral stripe. Marmorosphax taom n. sp. was compared to the specimens of Marmorosphax tri-
color from Mt. Aoupinié (85 km south) which represents the population from which the neotype for Lygosoma tri-
color Bavay, 1869 was selected. No single feature of morphology readily distinguishes from M. taom n. sp. from M. 
tricolor, and its recognition as distinct evolutionary species rests primarily on the deep divergences between the two 
taxa as identified in the DNA sequence data. Scalation characters readily distinguish Marmorosphax taom n. sp. from 
Marmorosphax boulinda n. sp. and Marmorosphax montana, both of which have more vertebral scales on the body and 
usually more scales under the toes (see Table 1).

ETYMOLOGY. — The epithet is a noun in apposition in reference to the type locality, Mt. Taom.

DESCRIPTION. — Based on the type series of 5 specimens comprising two adult males (52.0-54.5 mm SVL), one adult 
female (54.0 mm SVL), one subadult female (46.0 mm SVL), and one juvenile (37.0 mm SVL). Measurements are for 
the adults and subadult only, and the tail measurement is for the juvenile, the only specimen with a complete tail.

Measurements: distance from axilla to groin 48.6-55.6% of SVL (x = 51.3, n = 3); distance from forelimb to snout 
40.7-45.0% of SVL (x = 43.1, n = 3); hindlimb length 44.4-48.9% of SVL (x = 46.1, n = 3); tail length 178.4% of SVL 
(n = 1).

Scalation: midbody scale rows 38-40 (x = 38.8 + 1.09, n = 5); paravertebral scales 65-71 (x = 68.4 + 2.61, n = 5); 
scales on top of fourth finger 11-12 (x = 11.3 + 0.27, n = 5); lamellae beneath fourth finger 16-21 (x = 17.3 + 1.86, n = 5); 
scales on top of fourth toe 17-19 (x = 17.9 + 0.55, n = 5); lamellae beneath fourth toe 31-36 (x = 34.0 + 1.87, n = 5).

Osteology: presacral vertebrae 29 (n = 5); postsacral vertebrae 53 (juvenile specimen with complete tail showing 
no evidence of regeneration); phalangeal formula for manus and pes 2.3.4.5.3 and 2.3.4.5.4 respectively.

Colouration: there is marked sexual dimorphism between the adult males and adult female, with the subadult and 
juvenile similar in colouration to the adult female.

Adult males (Fig. 3 upper): MNHN 2005.0318 pale overall. Dorsal and upper lateral surface of neck, body, tail and 
limbs predominantly tan-light brown, dorsal surface with numerous scattered paler markings (usually a lighter coloured 
scale) along the length of the body and tail. Mid- to lateral surface of body light tan and with obscure scattered pale 
blotches (a cluster of several pale scales), grey on side of neck and scales behind the eye. Head similar in tone to body, 
but lacking dark markings above on snout and with a concentration of darker markings on the labials interrupted by 
several pale blotches along the subocular and postocular labial scale row. Ventral surface pale with no obvious dark 
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markings on the abdomen which is pale yellow 
in life. Throat and chin grey with a few darker 
blotches on the chest, throat, and edge of the chin. 
AMS R164175 darker in tone, dorsal and upper 
lateral surface predominantly mid-brown, dorsal 
surface with numerous scattered paler and dark 
markings. Mid- to lateral surface of body dark grey 
on neck and anterior half of body, lighter grey on 
posterior half, and with obscure scattered pale 
blotches (a cluster of several pale scales). Ventral 
surface pale with large obvious grey blotches on 
the throat, neck, and outer edges of the abdomen, 
generally orientated obliquely cranio-ventral on 
the ventrolateral surface of the body as an exten-
sion of the lower lateral colour.

Adult (Fig. 3 lower) and subadult females: 
body two-toned, dorsal surface of the body mid-
brown with numerous scattered paler and dark 
markings (similar to adult males) along the 
length of the body and tail. Lateral surface of 
neck and upper lateral part of body black, con-
trasting markedly with the paler dorsal colour 
and containing a row of prominent white spots 
(a cluster of one to three scales) along the dor-
solateral margin of the neck and anterior part of 
the body. Neck with a series of pale blotches run-
ning from behind the ear to above the forelimb 
(sometimes longitudinally elongate), with one 
or more white transverse bars running from the 
underside of the neck. Side of face black below 
and behind eye, with several pale blotches along 

the subocular and postocular upper labial scale row. Remainder of lateral surface of body grading from black above 
to grey below but dominated by clusters of large pale blotches, joined to form rough transverse bars in adult female. 
Lateral surface of tail with a broad pale stripe (1.5-2 scales wide) emerging from behind hindlimbs, obvious for a 
short distance but then becoming lost as the dorsal and lateral colors of the tail blend along the length of the tail. 
Ventral surface of adult female white and marked with bold black blotches on the throat, neck, and outer edges of 
the abdomen, orientated obliquely (chin) or transversely (neck, chest and abdomen) across the body and contin-
uous with the adjacent dark lateral colour. Subadult with same general distribution of dark blotches but less pro-
fusely marked overall. In life with a pale yellow flush to the abdomen, remainder of underside of body and hind 
limbs white.

Juvenile: colour pattern typical of females but with a bold yellow flush to the pale lateral markings.
Reproduction: the adult female (AM R165801) collected in December 2004 had a developing early embryo in each 

oviduct, represented by an obvious fluid-filled amniotic sac dorsal to a large yolk mass. Although the embryo was not 
clearly visible within the translucent amniotic sac as viewed through the oviduct wall, there was no visible trace of an 
eggshell around the fetal mass, and hence it is clear that the species is viviparous.

FIG. 3. holotype of M. taom n. sp. (mNhN 2005.0318), adult male (upper) and paratype 
of M. taom n. sp. (ams r164177), adult female (lower).
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DISTRIBUTION AND HABITAT. — The species is known only 
from Mt. Taom in the northwest of Grande Terre (Fig. 1).

It has been recorded from both closed forest and in maquis 
habitat near the summit (1100 m) of Mt. Taom. The closed for-
est sites are relatively small and comprise a narrow gully (Fig. 
4) and a patch on the escarpment facing west. There are several 
other patches of forest in gullies along the range with apparently 
suitable habitat. The holotype was collected within a deep bank 
within closed forest with Araucaria sp.

The maquis site was a moderately dense but low maquis shrub-
land with a dense groundcover of Gleichenia sp. on a cuirasse out-
crop. The presence of M. toam in the maquis more likely reflects 
the suitability of particular environmental parameters at the site 
rather than the vegetation type. At that elevation the massif sum-
mit is often under extensive cloud and mist, which in combina-
tion with the density of the groundcover provides a moist micro-
habitat while the cuirasse below the groundcover provides cool 
retreat sites.

Marmorosphax boulinda n. sp.
Figs 1, 5

TYPE MATERIAL. — New Caledonia, Province Nord. Holotype: MNHN 2005.0319 (formerly AMS R163197), Massif 
du Boulinda, 2 km southwest Mt. Boulinda at headwaters of Oua Népoua, 21°16’34”S, 165°08’09”E, collected by A. 
H. & V. A. Whitaker, 20.X.2002. Paratype: AMS R163196 data as holotype.

DIAGNOSIS. — Marmorosphax boulinda n. sp. can be distinguished from other members of the genus by the following 
combination of characters: dorsal scale rows 75-76; fourth toe lamellae 36-40; dorsal surface with a pattern of alterna-
ting brown and white transverse rows (each one scale width); lateral surface lacking obvious pale markings (males) 
or with scattered pale blotches; underside of head with obscure grey blotches on the throat.

Marmorosphax boulinda n. sp. is most similar in colouration and scalation to M. montana. The presence of narrow 
alternating brown and white transverse rows on the dorsal surface will distinguish Marmorosphax boulinda n. sp. from 
Marmorosphax montana which has a pattern of roughly alternating broad brown (2-3 scales wide) and black (one 
scale wide) transverse rows on the dorsal surface. Scalation characters will readily distinguish Marmorosphax boulinda 
n. sp. from Marmorosphax kaala n. sp., Marmorosphax taom n. sp. and Marmorosphax tricolor, all of which have fewer 
scales under the toes (see Table 1).

ETYMOLOGY. — The epithet is a noun in apposition in reference to the type locality, the Boulinda Massif.

DESCRIPTION. — Based on the type series of 2 specimens, comprising one adult male (51 mm SVL) and one adult 
female (53 mm SVL).

Measurements: distance from axilla to groin 47.2-52.0% of SVL (x = 49.6); distance from forelimb to snout 42.2-
44.3% of SVL (x = 43.2); hindlimb length 50.9-51.0% of SVL (x = 51.0); tail length 147% of SVL for the specimen 
with the most complete original tail (AMS R163196).

FIG. 4. high elevation forest patch near the summit of mt. taom.
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Scalation: midbody scale rows 40; paraverte-
bral scales 75-76; scales on top of fourth finger 
11-12 (x = 11.5); lamellae beneath fourth finger 
19; scales on top of fourth toe 18-20 (x = 19.2); 
lamellae beneath fourth toe 36-39 (x = 37.8).

Osteology: presacral vertebrae 29 (n = 2); 
phalangeal formula for manus and pes 2.3.4.5.3 
and 2.3.4.5.4 respectively.

Colouration: there is subtle and less pro-
nounced sexual dimorphism between adult 
males and females.

Adult male (Fig. 5 upper): dorsal surface mid-
brown with pale spots (usually a whole scale), 
arranged as roughly oblique, randomly oriented, 
transverse rows. Upper lateral surface of body 
mid-brown becoming gradually lighter over the 
rest of the lateral surface approaching the venter, 
and with obscure pale blotches. Lateral surface 
of neck predominantly grey with scattered paler 
coloured blotches. Head with pale spotting above 
except on snout. Subocular and postocular labials 
with faint darker markings to the centre of each 
scale. Fore- and hindlimbs with a dull orange 
flush above. Ventral surface of body posterior to 
forelimbs yellowish-orange in life, and orange at 
base of tail and underside of limbs, throat and 
chin with a mottling of obscure grey and creamy-
grey blotches. In life the pale spots on the dorsal 
surface of the body and head and pale blotches 
of the body are yellowish in colour.

Adult female (Fig. 5 lower): dorsal surface 
dark brown to black with numerous pale spots 
(usually a whole scale) generally arranged as 
roughly oblique transverse rows. Head similar in tone to body, with pale spots above, except on the snout which is 
mid-brown above. Upper lateral surface black, becoming gradually lighter over the rest of the body approaching the 
venter and with scattered pale blotches (a cluster of several pale scales). Side of neck brownish below the dark upper 
lateral area, and with well defined pale blotches extending onto the posterior labial scales. Lateral surface of tail with 
a broad pale stripe (1.5-2 scales wide) emerging from behind hindlimbs for a short distance but then merging with 
the dorsal and lateral colours of the tail. Ventral surface predominately pale (cream in life) with obscure brownish-
grey blotches on the outer margins of the throat and chin.

Reproduction: the adult female collected in October had two large yolked follicles, one in each ovary.

DISTRIBUTION AND HABITAT. — Marmorosphax boulinda n. sp. is known only from Massif du Boulinda, near Poya 
on the mid-west coast of Grande Terre (Fig. 1). The two specimens were collected beneath loose stones in Araucaria 
sp. forest at 980 m elevation. It is sympatric on the massif with Marmorosphax tricolor, which was recorded at 1040 m 
elsewhere on Massif du Boulinda.

FIG. 5. holotype of M. boulinda n. sp. (mNhN 2005.0319), adult male (upper) and 
paratype of M. boulinda n. sp. (ams r165973), adult female (lower).
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Marmorosphax montana Sadlier & Bauer, 2000
Figs 1, 6

Marmorosphax montana as described by Sadlier & Bauer (2000) was based on four adult individuals. At that time 
it was known to be regionally sympatric with Marmorosphax tricolor, which had been recorded from two individu-
als from the contiguous block of forest at 900 m elevation on the adjacent Mt. Dzumac. Since its description the type 
locality has been visited several times and further samples of both M. montana and M. tricolor collected. This addi-
tional material has allowed us to revise and expand our original description, and provide additional information on 
the biology of the species that we report here.

DIAGNOSIS. — Marmorosphax montana can be distinguished from other members of the genus by the following com-
bination of characters: dorsal scale rows 71-78; fourth toe lamellae 35-41; dorsal surface with a pattern of light and 
dark markings in females forming roughly alternating brown (1-2 scale width) and black (1 scale width) rows across 
the body, males with a more muted pattern; lateral surface with scattered obscure pale blotches (males) or obvious 
pale markings (females); throat with overall light brown wash (males) or with small black blotches (females).

Scalation characters will readily distinguish Marmorosphax montana from Marmorosphax kaala n. sp., Marmorosphax 
taom n. sp. and Marmorosphax tricolor all of which have fewer scales under the toes (see Table 1). Marmorosphax mon-
tana can be further distinguished from sympatric M. tricolor in having more scales on the dorsal surface of the fourth 
finger and toe, and females in having obscure (vs bold) pale markings on the labials. Marmorosphax montana is most 
similar in overall appearance and scalation to Marmorosphax boulinda n. sp. It can be distinguished by its overall darker 
dorsal colouration (brown and black vs cream and brown) giving it an overall bolder appearance, and in females by hav-
ing darker and more extensive throat markings. Recognition of Marmorosphax montana as an evolutionary species dis-
tinct from Marmorosphax boulinda n. sp. is supported by the deep divergences between the two taxa as identified in 
the DNA sequence data.

DESCRIPTION. — Based on three adult males (55-58 mm SVL), three adult females (51-67 mm SVL), one subadult 
male (46 mm SVL), and two juveniles (35-36.5 mm SVL). Measurements are for the adults only.

Measurements: distance from axilla to groin 50.9-53.4% of SVL (x = 52.0, n = 6); distance from forelimb to snout 
40.3-43.6% of SVL (x = 41.8, n = 6); hindlimb length 44.0-50.9% of SVL (x = 47.4, n = 6); tail length 146.6% of SVL 
for the specimen with the most complete original tail.

Scalation: midbody scale rows 36-40 (x = 38.8 + 1.40, n = 9); paravertebral scales 71-78 (x = 73.4 + 2.61, n = 8); 
scales on top of fourth finger 12-14 (x = 12.6 + 0.63, n = 9); lamellae beneath fourth finger 19-22 (x = 20.9 + 0.85, n = 9); 
scales on top of fourth toe 19-21 (x = 19.3 + 0.5, n = 9); lamellae beneath fourth toe 35-41 (x = 37.6 + 1.81, n = 9).

Osteology: presacral vertebrae 28 (n = 1) to 29 (n = 6); postsacral vertebrae 53-56 (two juvenile specimens with tails 
showing no evidence of regeneration); phalangeal formula for manus and pes 2.3.4.5.3 and 2.3.4.5.4 respectively.

Colouration: there is marked sexual dimorphism between adult males and females, with subadults and juveniles 
similar in colouration to adult females.

Adult males: dorsal surface light or mid-brown, with darker markings variable in extent and definition forming a 
muted pattern of roughly alternating brown and black rows across the body. Lateral surface a continuation of light 
brown dorsal colour above and with scattered, obscure pale blotches along the body between fore- and hindlimbs; over-
all colour becoming progressively lighter approaching ventrolateral margin. Head dark (similar in tone to dark dorsal 
colouration of body), headshields along vertebral axis (frontonasal, prefrontal, frontal, frontoparietal, and interparietal) 

MATERIAL EXAMINED. — AMS R148021, Province Sud, Mt. 
Ouin, south face, 22°00’51”S, 166°27’38”E; AMS R148025, 
R150732, R165800, R165922-23, CAS 229282, MNHN 

1998.0466, Mt. Ouin, south face, 22°00’34”S, 166°27’26”E; 
AMS R165802, Mt. Ouin, track along northeast edge of Mt. 
Ouin range, 22°00’S, 166°27’E.
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with a marbling of both lighter and darker dorsal 
colours. Ventral surface between fore- and hind-
limbs cream with a few scattered pale brown 
blotches near ventrolateral margin, throat and chest 
anterior of forelimbs with light brown markings 
to each scale giving an overall mid-brown colour 
to the chinshields, varying in intensity between 
individuals.

Adult females (Fig. 6): dorsal surface of body and 
tail mid-brown with an overall golden flush, and 
numerous dark markings which form a reticulate 
pattern of narrow, irregular, and merging black 
transverse bars; dorsal pattern extending onto 
upper lateral surface. Head brown, duller than 
dorsal colour and with dark markings over fron-
toparietal and interparietal scales. Lateral surface 
black above with pale markings intruding on upper and lower margins (or scattered over surface on one individual); 
remainder of lateral surface mottled with dark and pale blotches, dark markings merging to form broad, oblique, trans-
verse bars between fore- and hindlimbs, and a marbled pattern between forelimbs and ear opening. Side of head sim-
ilar in colour to dorsal surface of head and with only obscure pale markings, rim of eye cream. Ventral surface cream 
with scattered dark markings on the outer edge or medially between fore- and hindlimbs, chest and throat with dark 
markings variable in extent and intensity, ranging from predominant to scattered marbling, the dark markings tend-
ing to be continuous with dark transverse lateral markings.

Subadult and Juvenile: overall body colouration and pattern (including ventral surface) typical of adult females.
Reproduction: the adult female collected in December (AM R165802) contained two early embryos (unpigmented, 

unscaled) lying within fluid-filled amniotic sacs dorsal to large yolk masses, one in each oviduct.

DISTRIBUTION AND HABITAT. — The species is known only from Mt. Ouin in the southern high peaks (Fig. 1). It 
has been collected in and at the edge of primary closed forest habitat at 900-1000 m elevation. It appears to be broa-
dly sympatric with M. tricolor at this elevation (see Appendix 1) but noticeably less common at the lower limit.

PHYLOGENETIC ANALYSIS
Analyses of the two genes combined included a total of 1392 nucleotides, 192 of which were parsimony informa-

tive (ND2 includes 580 bp and 170 parsimony informative characters, and Rag-1 includes 812bp and 24 parsimony 
informative characters for 21 OUTs). All analysis methods and genes recover a monophyletic Marmorosphax. Analy-
sis of ND2 using Bayesian and parsimony analysis recovers M. montana as the sister group to all other species, and 
a clade made up of the northern restricted-distribution species (M. boulinda (M. toam, M. kaala)) as the sister group 
to M. tricolor (Fig. 7). Relationships within M. tricolor were consistent between parsimony and Bayesian analysis but 
overall were poorly supported by the data.

Reanalysis of the ND2 data supplemented by Rag-1 in some specimens (using both parsimony and Bayesian anal-
ysis) recovers slightly different relationships among the northern restricted-distribution species, with M. kaala as the 
sister species to M. boulinda rather than M. toam (Fig. 8). The remaining interspecific relationships are the same as 
those recovered by mitochondrial data alone.

Mitochondrial divergence within species varies between 0.12-3.71%, and between species varies from 7.88-12.03% 
(Table 2). A single ND2 haplotype was shared between populations of M. tricolor throughout the southern part of the 

FIG. 6. M. montana (ams r165802), adult female.
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FIG. 7. Phylogenetic relationships of Marmorosphax 
estimated from Nd2 data. topology and branch lengths from 
bayesian analysis. bayesian posterior probabilities below 
branches and bootstrap support from parsimony analysis 
above branches. Parsimony analysis resulted in a less resolved 
topology that is consistent with the bayesian tree.

TABLE 2. Pairwise Nd2 divergence (% and s.e.) between species and within species (italics).

M. kaala M. boulinda M. toam M. montana M. tricolor

M. kaala --

M. boulinda 9.18 (1.25) 0.39 (0.26)

M. toam 7.88 (1.05) 9.10 (1.23) 1.03 (0.41)

M. montana 10.86 (1.29) 11.48 (1.33) 11.38 (1.28) 0.12 (0.11)

M. tricolor 10.40 (1.04) 11.72 (1.28) 11.59 (1.17) 12.03 (11.68) 3.71 (0.43)
kaala + toam -- 9.12 (1.11) -- 11.21 (1.17) 11.19 (1.03)
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species range including Mt. Koghis, Mt. Mou, the Yahoué Valley, Rivière Bleue, and Mt. Ouin. Studies on interspecific 
relationships between some rainforest endemic vertebrates in the Wet Tropics of north-eastern Australia (Schneider 
et al. 1998; Schneider & Moritz 1999; Moritz et al. 2000), an area of similar size and relief to New Caledonia, show 
similar levels of sequence divergence. These deep phylogenetic splits between taxa have been attributed to late-Mi-
ocene or early-Pliocene events. Large scale global climate change resulting in disruption to rainforests has been pro-
posed as the speciation mechanism for vicariant differentiation among populations of widespread taxa. Evidence from 
the Wet Tropics region of north-eastern Australia indicate that high elevation forests in that region persisted during 

FIG. 8. Phylogenetic relationships of Marmorosphax estimated 
from Nd2 and rag-1 data. topology and branch lengths 
from bayesian analysis. bayesian posterior probabilities below 
branches and bootstrap support from parsimony analysis above 
branches. Parsimony analysis resulted in a less resolved topology 
that is consistent with the bayesian tree.
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 periods of dryness associated with the Pleistocene glacials and acted as refuges for moist forest dependant species. 
The deep branch lengths of the narrow range endemic Marmorosphax species are indicative of old speciation events, 
and the timing and climatic scenario could be analogous to those proposed to explain similar deep sequence diver-
gences seen between sister taxa in the Australian Wet Tropics.

The presence of morphologically similar high elevation Marmorosphax species in relictual mountain top forests (M. 
montana and M. boulinda) is a classic example of phylogenetic niche conservatism where natural selection favours 
traits that keep individuals within the niche (Wiens 2004). Under this model populations of species fail to adapt to 
novel ecological conditions initiating a split into allopatric lineages. In the case of M. montana and M. boulinda, cli-
mate change caused the preferred habitats to move upwards in elevation and effectively isolated the once continu-
ous populations onto separate peaks or ranges, with areas of unsuitable intervening habitat at lower elevations. The 
tendency for specialised species to stay within a preferred niche range during vicariance and therefore not be under 
selective pressure to evolve new traits could explain the conservatism in morphology observed between these high 
elevation Marmorosphax species.

The widespread Marmorosphax tricolor shows some structure and some populations (the geographically proximate 
Sarraméa and Plateau de Dogny) are relatively genetically distinctive, but there is little variation elsewhere throughout 
the range sampled, although northern and southern clades are geographically coherent and reciprocally monophyletic. 
The low level of divergence between populations is indicative of a very recent expansion over much its range. Similar 
patterns have been observed in intrapopulation studies of some reptiles and amphibians in the Wet Tropics (Schnei-
der et al. 1998; Schneider & Moritz 1999) and are interpreted as being consistent with an initial large-scale popula-
tion contraction to refugia during climate-induced rainforest contractions through the Pleistocene, followed by colo-
nization of currently disjunct areas of rainforest during a cool wet phase of the mid-Holocene (c. 7500-6000 BP).

The level of morphological divergence between the species of Marmorosphax is relatively conservative given the 
apparent age of the evolutionary splits. Little or no ecomorphological variation was observed between disjunct pop-
ulations of reptiles and amphibians in the Australian Wet Tropics, despite the presence of relatively high levels of 
genetic differentiation between some regions. Both scenarios indicate that isolation combined with population bottle-
necks have minimal effect on driving morphological change in rainforest dependant species. One explanation for this 
is that species responded to rapid climate change by migration to structurally similar environments with morphology 
under stabilizing selection, rather than adaptive differentiation, somewhat akin to the phylogenetic niche conserva-
tism model proposed by Wiens (2004). A very similar scenario has been proposed for the speciose, but morphologi-
cally conservative New Caledonian geckos of the genus Bavayia (Jackman et al. 2004).

CONSERVATION STATUS
Marmorosphax kaala, Marmorosphax taom, Marmorosphax boulinda, and Marmorosphax montana satisfy the criteria 

for inclusion into one of the threatened species categories under a modification of the IUCN classification system for 
New Caledonian conditions (see Sadlier & Bauer 2003). Each of these taxa is most likely restricted to a single massif, 
and primarily to high elevation forest on these mountains. The extent of potential area of occupancy on each massif 
is likely to be significantly less than 100 km2, and the lizards occurring in the various disjunct patches of forest are 
part of a single fragmented population. The occurrence of Marmorosphax taom in high elevation maquis on cuirasse 
indicates that under the right conditions there may be some connectivity between the forest patches. What is known 
from the biology of members of the genus indicates remnant closed high elevation forest is likely to be the preferred 
habitat of all taxa. This habitat is highly fragmented, and is present as patches small in both individual size and com-
bined area. These patches most likely represent natural relicts of a once more widespread vegetation type that has 
been both reduced in extent and fragmented by climate change. However, there is also likely to have been a decline 
in the extent of occurrence of this habitat as a result of the impact of human-induced burning of adjacent maquis 
shrubland in both historical and recent times.
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Due to the fragmented nature of closed high elevation vegetation, the small size of individual patches, the dele-
terious effect of even infrequent firing on this habitat, the presence of invasive species, and the direct and indirect 
threats posed by the presence or potential for mining (Nasi et al. 2002), M. kaala, M. taom, and M. boulinda could be 
conservatively ranked as endangered under the modified IUCN classification system used for the New Caledonian 
lizard fauna (area of occupancy < 100 km2, severely fragmented i.e. isolated sub-populations with a reduced prob-
ability of colonisation if once extinct; number of locations 1; continuing decline in area and extent of occurrence as 
indicated by a continuing decline in quality of habitat at some sites) (Sadlier & Bauer 2003). All taxa could be placed 
at a higher level of threat if continued declines in the area, extent and/or quality of habitat in the species’ very nar-
row ranges persist.
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APPENDIX 1. Collection localities and specimen numbers for Marmorosphax included in genetic analysis. individuals marked [*] have both Nd2 and 
rag-1 sequences.

M. boulinda: massif du boulinda ams r163196 (ebu15595*), mNhN 2005.0319 (ebu15596*).
M. kaala: mt. kaala ams r161091 (ebu15216*).
M. montana: mt. ouin-dzumac ams r165802 (Nr9951*), ams r165922 (amb7216*), Cas 229282 (amb7217*).
M. taom: mt. taom ams r165973 (amb7803), mNhN 2005.0318 (ebu15307*).
M. tricolor: massif du boulinda ams r163178 (ebu15577*); Col de Petchicara ams r165938 (amb7391), ams r165939 (amb7392); Forêt Plate ams 
r149457 (Nr4201), ams r149458 (Nr4202); Forêt Nord ams r148052 (Nr3649), ams r148053 (Nr3650); Col d’amieu (vicinity) ams r144362 (Nr2572); 
massif de kopéto ams r163119 (ebu15519*), ams r163120 (ebu15520*); mé adéo ams r149882 (Nr4515), ams r149883 (Nr4516), ams r149884 
(Nr4517); mt. aoupinié ams r146375 (Nr2873), ams r149382 (Nr4186); mt. koghis Cas 214451 (amb6611*), ams r144326 (Nr2568); massif de 
koniambo ams r161141 (ebu15265*), ams r161142 (ebu15266*); mt. koyaboa ams r144260 (Nr2558), ams r144261 (Nr2559); mt. mandjélia ams 
r146351 (Nr2850), ams r146351 (Nr2851); mt. mou ams r158784 (Nr9760*); mt. ouin ams r164924 (amb7224), ams r165925 (amb7231*), ams 
r165926 (amb7232), Cas 229285 (amb7250); mt. Panié ams r149314 (Nr4119), ams r149316 (Nr4121), ams r149317 (Nr4122); Col roussettes 
(vic.) ams r144188 (Nr2522), ams r144189 (Nr2523); Pic Ninga ams r165940 (amb7345); Plateau de dogny ams r147875 (Nr3552), ams r147876 
(Nr3553); rivière bleue ams r147948 (r3620), ams r147949 (Nr3621); sarraméa ams r144097 (r2502), ams r144098 (Nr2503); Yahoué Valley ams 
r135156 (Nr194), ams r135158 (Nr196).
N. gracilis: mt. do rd of bouloupari-thio rd ams r135066 (Nr123).
C. orstes: mt. Panié ams r149983 (Nr4596).
C. similis: mt. toam ams r161184 (ebu15308). 
K. viviparus: dome de tiebaghi ams r161232 (ebu15112).

Collection localities and specimen numbers for Marmorosphax tricolor included in morphological comparisons (table 2).
mt. aoupinié-neotype locality (several sites between 500-1000 m elevation): amr r77612-13, r77615, r77617, r77622-23, r77625, r77628-30, r77679, 
r77696-99, r77701-05, r77748-49, r77751-52, r77754, r77764, r77766, r77768, r77790, r77797-99. 
mt. ouin-dzumac (several sites at 900 m elevation): ams r165921, r165925-28, mCZ r184134 (amb7271), mCZ r184135 (amb 7272).
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CHAPTER 4 

REVISED SYSTEMATICS OF THE NEW CALEDONIAN SKINKS 

 

4.1. THE GROUPS, GENERA AND SPECIES OF ENDEMIC NEW CALEDONIAN 

SKINKS – A REVISED TAXONOMY 

This section presents a revised taxonomy of New Caledonian skinks based largely on the published 

contributions of the candidate presented as part of this thesis, and supplemented by new information 

collected during the course of candidature and presented in Appendix 1. This taxonomy redefines 

the existing genera of New Caledonia skinks within the framework of relationships for the genetic 

lineages identified by Smith et al.(22). It also defines four new genera based on the lineages 

identified in the genetic studies, and the species contained within three of these genera based on the 

morphological and genetic data combined. The sixteen genera recognized here are grouped into 

larger, putatively evolutionary-based, groups of genera corresponding to the groups identified in the 

genetic study. The majority of endemic genera (10 of 16) were recognized prior(1; 7; 8) to the 

availability of genetic studies on the basis of possessing a unique suite of evolutionarily derived 

morphological characters states – apomorphies – and monophyly of these genera as evolutionary 

lineages has been supported by the molecular studies. The exception was ‘Lioscincus’ which had 

always been identified as unlikely to be a demonstrably monophyletic lineage(4, 9, 14, 18), but rather a 

polyphyletic unit of convenience for generally primitive species not readily diagnosable as part of 

any existing monophyletic genus, although the species pair nigrofasciolatum and greeri had 

previously been postulated as closely related group diagnosable on a suite of derived characters(1), 

but awaiting separation based on additional data. ‘Lioscincus’ was shown by Smith et al.(22) to 

comprise four genetic lineages, with little evidence of close relationship between these lineages 

other than as being part of the ‘Tasmantis’ group of skinks. Research undertaken as part of this 

candidature has expanded the suite of morphological characters used to diagnose the New 

Caledonia skink genera (see Appendix 1), and has been applied here to the lineages of ‘Lioscincus’ 

identified by the genetic studies. In this respect the morphological data does not in itself provide an 

independent test for monophyly of these genetic lineages, but rather serves to provide further 

support (or not) for the genetic lineages as comprising natural groups of species. Similar approaches 

to the use of morphology to were made by Hutchinson in providing characters to diagnose the 

evolutionary units identified by genetic studies within the Australian Leiolopismids skinks 

(Hutchinson et al., 1990) and the Australian skink genus Egernia (Gardner et al., 2008), to which 

generic names were subsequently assigned. 
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Under the scheme of relationships identified by Smith et al. (22) the endemic New Caledonia genera 

lie within the following broader lineages. 

 

• Nannoscincus Group – (Nannoscincus) 

• Lioscincus Group – (Sigaloseps (Celatiscincus + Lioscincus)) 

• Phoboscincus Group – ((‘Genus 1’ (Lacertoides + Phoboscincus) (Kanakysaurus + 

Marmorosphax)) 

• Caledoniscincus Group – ((Tropidoscincus) (Graciliscincus (‘Genus 2’ (Simiscincus 

(Caledoniscincus))  

• ‘Genus 3’ Group – (‘Genus 3’ = tillieri + maruia) 

• ‘Genus 4’ Group – (‘Genus 4’ = novaecaledoniae) 

 

Note: Apomorphic character states in the group, sub-group, and generic accounts are denoted by an 

asterisk*. 

 

Nannoscincus Group 
The molecular phylogeny(22) gave high support  for Nannoscincus as an independent lineage within 

the Tasmantis group of skinks (BPP 1, Bootstrap support 69%). In this scheme of relationships 

Nannoscincus is the sister taxon to the lineage that comprises the New Caledonian Lioscincus group 

+ Phoboscincus group + Caledoniscincus group, a relationship strongly supported by Bayesian 

posterior probability values (BPP .99) but which receives low support from bootstrap values 

(<50%). 

 

The large suite of morphological apomorphies (below) that diagnose the genus Nannoscincus(3,14,22) 

includes: elongation of the body (as expressed in most species by an elevated number of presacral 

vertebrae in the majority of species); a reduction in size of the limbs and digits (the latter expressed 

as a reduction of phalanges on the 4th digit of the manus in all species and on the fifth digit of the 

pes in nearly all species); modification of the head shields through diminution and loss of some 

scales; and diminution (and loss) of the external ear opening. 

 

 

Genus Nannoscincus Günther 

Anotis Bavay, 1869: 29 (type species Anotis mariei Bavay, 1869) 
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Nannoscincus Günther, 1872: 421 (type species Nannoscincus fuscus Günther, 1872 = 

Nannoscincus mariei). 

 

Czechura confirmed that Anotis Bavay, 1869, was preoccupied by Anotis Rafinesque, 1815, and 

that the next available generic name for the genus was Nannoscincus Günther, 1872. 

 

Diagnosis: The species of Nannoscincus are all small in size, range of maximum snout vent length 

for all species being between 34mm – 52.5mm, with an *elongate body, *short limbs and digits, and 

relatively *short tail only as long as the body (maximum tail length range 85 – 105% of SVL). The 

ear opening is *diminutive, or absent in some species. 

Scalation: no distinct supranasal; nasal scale lacking a prominent postnasal suture; frontonasal 

broader than long; *prefrontals diminutive and widely separated or absent; frontal short, almost as 

broad as long; supraoculars four; interparietal distinct; parietals each bordered by a single nuchal 

and upper secondary temporal scale; primary temporal single; tertiary temporals two; postlabials 

two; nasals moderately separated; *anterior loreal either reduced to a semilunar scale positioned on 

the anterodorsal margin of the nasal and failing to contact the labials, or absent; supraciliaries 

usually 7; *upper labials 6 with the fourth subocular and contacting the lower eyelid (division of the 

subocular upper labial scales giving 7 upper labials in N. garrulus); postmental contacting first and 

second lower labial; chinshields three, first pair in broad contact. 

Osteology: an elevated number of presacral vertebrae (29 or more): a *reduction in the number of 

phalanges on the 4th digit of the manus in all species to 2.3.4.4.3 or fewer, and on the fifth digit of 

the pes to 2.3.4.5.3 or fewer, except in N. greeri which has the primitive phalangeal number of 

2.3.4.5.4 on the pes and here regarded as likely a reversal. 

 

Recognized Species: Ten species presented chronologically by order of description: Nannoscincus 

gracilis; Nannoscincus mariei; Nannoscincus sleveni; Nannoscincus rankini; Nannoscincus greeri; 

Nannoscincus humectus; Nannoscincus hanchisteus; Nannoscincus exos; Nannoscincus manautei; 

Nannoscincus garrulus.  

 

Nannoscincus mariei (Bavay)  

Anotis mariei Bavay, 1869: 29. 

Nannoscincus fuscus Günther, 1872: 421. 

Distribution: Far south of Grande Terre, extending north to Mt Dzumac and Ngoye.  

Comments: Generally restricted to humid forest habitat at low-high elevation, but also recorded from 

canopied maquis on ultramafic cuirasse surface.  
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Nannoscincus gracilis (Bavay) 

Lygosoma gracilis Bavay, 1869: 24. 

Mocoa micropus Günther, 1872: 420. 

Distribution: Central ranges from near Poindimié in the north to Col d’Nassirah in south, isolated and 

apparently disjunct populations in the far northeast ranges at Mt Mandjélia, and in the south at several 

lowland sites around Noumea. 

Comments: Recorded from low-high elevation humid forest habitat. 

 

Nannoscincus sleveni (Loveridge) 

Lygosoma sleveni Loveridge, 1941: 193. 

Distribution: East-central metamorphic ranges around Canala, the vicinity of Col d’Amieu, and Plateau de 

Dogney. 

Comments: Recorded only from mid-high elevation humid forest habitat. 

 

Nannoscincus rankini Sadlier 

Nannoscincus rankini Sadlier, 1986: 62. 

Distribution: Central ranges where it is restricted to the summit area of Mt Aoupinié. 

Comments: Recorded only from high elevation humid forest habitat. 

 

Nannoscincus greeri Sadlier 

Nannoscincus greeri Sadlier, 1986: 63. 

Distribution: Central metamorphic ranges where it is known from threes sites between the Houailou Valley 

and Pic d’Amoa.  

Comments: Recorded only from low-mid elevation humid forest habitat.  

 

Nannoscincus exos Sadlier, Bauer & Whitaker 

Nannoscincus exos Sadlier et al., 2000: 192. 

Distribution: Far northeast on the coastal range bounded by the Hienghéne River valley and Ouaïéme River 

valley. 

Comments: Recorded from low-mid elevation humid forest habitat. 

 

Nannoscincus hanchisteus Sadlier, Bauer & Whitaker 

Nannoscincus hanchisteus Sadlier et al., 2000: 197. 

Distribution: Pindaï Peninsula on the northwest coast. 

Comments: Recorded from dry forest (sclerophyll forest) habitat. Not recorded elsewhere on the west coast 

despite extensive field research in dry forest habitats on the west coast (Whitaker et al., 2005). 
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Nannoscincus humectus Sadlier, Bauer & Whitaker 

Nannoscincus humectus Sadlier et al., 2000: 199. 

Distribution: Central-west coast ranges at Forét Plate and Oua Tilou. 

Comments: Recorded from mid elevation humid forest on ultramafic (Oua Tilou) and metamorphic (Forét 

Plate) ranges. Not recorded elsewhere on the west coast despite extensive field research in the general region 

(Whitaker et al., 2004). 

 

Nannoscincus manautei Sadlier, Bauer, Whitaker & Smith  

Nannoscincus manautei Sadlier et al., 2004: 215. 

Distribution: Massif de Kopéto on the central-west coast. 

Comments: Recorded on Massif de Kopéto from high elevation humid forest habitat. A single specimen from 

Mt Taom on the Massif d’Ouazangou-Toam is similar to N. manautei, but differs in coloration and size to the 

Kopéto samples, and its status requires further investigation. 

 

Nannoscincus garrulus Sadlier, Bauer & Smith 

Nannoscincus garrulus Sadlier et al., 2006: 31. 

Distribution: Southern ultramafic ranges at Pic Ningua and Mont Cindoa  

Comments: Recorded only from high elevation humid forest. 

 

Comments: An analysis of relationships between the five species based on morphological criteria(3) 

identifies two groups within the New Caledonian Nannoscincus:  

• the ‘mariei’ group (N. mariei (N. rankini + N. greeri)) characterized by three morphological 

synapomorphies: loss of the left oviduct in females; reduction in number of lower labial 

scales to five; and loss of the anterior loreal scale. 

• the ‘gracilis’ group (N. gracilis + N. sleveni) characterized by two morphological 

synapomorphies: further reduction in the number of phalanges of the third and fourth 

fingers on the manus; and a highly elevated number of presacral vertebrae.  

 

A further four species have subsequently been assigned to the ‘mariei’ group (N. hanchisteus; N. 

humectus; and N. exos(16); and N. manautei(19)), and an additional species to the ‘gracilis’ group (N. 

garrulus(22)), all on the basis of derived apomorphies that diagnose the species groups, but without a 

reanalysis of intra-group relationships between the species. The scheme of relationships retrieved in 

the genetic study by Smith et al. (2006) for a reduced sampling of taxa supports monophyly of the 

‘gracilis’ group and ‘mariei’ group, but identifies two lineages within N. mariei. 
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 Lioscincus Group 

The genetic lineage(22) that defines the Lioscincus group (Sigaloseps (Celatiscincus + Lioscincus 

sensu stricto)) received moderate support for by Bayesian posterior probability values (BPP .89) but 

low support from bootstrap values (<50%). The genetic lineages corresponding to the genera 

Sigaloseps, Celatiscincus, and Lioscincus s.s. all received high support values. The molecular 

phylogeny also identified a well supported sister taxon relationship between Lioscincus s.s. and 

Celatiscincus). 

 

The three genera in the Lioscincus group share only a modest suite of morphological apomorphies 

that serve to define the group, including: *fused frontoparietal scales; *no distinct supranasal scales; 

a moderately large ear opening *lacking enlarged lobules on the anterior edge; and a *windowed 

lower eyelid – all character states that also occur in some taxa in most of the other groups. The 

individual genera within the Lioscincus group are well defined on morphological criteria and the 

sister group relationship between Lioscincus s.s. and Celatiscincus inferred by the genetic data is 

supported by these taxa sharing the apomorphic condition for two scalation characters: parietals 

each bordered by three scales, two of which are a divided nuchal scale; and a narrowing of the 

anterior loreal basally where it contacts the labials, to the point where it is occluded.  

 

Fusion of the atlantal arches to the intercentrum of the first cervical vertebrae occurs in Sigaloseps 

and Celatiscincus, but not in Lioscincus s.s.. Under the scheme of relationships proposed in the 

molecular study this state could be interpreted as either having evolved independently in each 

genus, or for fusion of the atlantal arches to the intercentrum to be an apomorphy for the genus with 

the state reversed in Lioscincus s.s., this latter alternative being equally parsimonious in terms of the 

number of evolutionary steps required. Fusion of the elements of the atlantal vertebra is also found 

in Nannoscincus, the sister taxon to the large group of lineages within which the Lioscincus group 

lies, and within that larger assemblage of groups in taxa within the Caledoniscincus sub-group.  

 

 

Genus Sigaloseps Sadlier 

Sigaloseps Sadlier, 1986: 50 (type species Lygosoma deplanchei, Bavay, 1869: 23) 

 

Diagnosis: the species of Sigaloseps are small in size with a maximum snout vent length of 46mm 

for S. deplanchei and 60mm for S. ruficauda, with a stout body, moderately well developed limbs 
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and digits, and a short to moderately short tail of length tail length range 110%SVL for S. 

deplanchei and 150% for S. deplanchei. The ear opening is moderately large and lacks obviously 

enlarged lobules around the anterior edge. 

Scalation: body scales smooth; no distinct supranasal; nasal scale lacking a prominent postnasal 

suture; frontonasal broader than long; prefrontals moderately large, and narrowly to moderately 

separated; frontal longer than wide; supraoculars four; frontoparietals fused; interparietal distinct; 

parietals each bordered by a single upper secondary temporal scale and single nuchal scale; primary 

temporal single; lower secondary temporal single; tertiary temporals two; postlabials two; nasals 

moderately to widely separated; anterior loreal higher than wide; supraciliaries usually 7; upper 

labials 7 with the fifth subocular and contacting the lower eyelid or separated by a complete row of 

subocular scales; postmental contacting first and second lower labial; transversely enlarged 

chinshields three, first pair in broad contact, second pair separated by one scale, third pair separated 

by three scales; *basal scales of 3rd and 4th fingers generally fused to form a single broad scale. 

Osteology: premaxillary teeth 11; atlantal arches of first cervical vertebrae fused dorsally to each 

other and to the intercentrum; presacral vertebrae generally 29; phalangeal formula for the manus 

2.3.4.5.3 and for the pes 2.3.4.5.4; two pairs of mesosternal ribs contacting the mesosternum. 

 

Recognized Species: Sigaloseps deplanchei and Sigaloseps ruficauda. 

 

Sigaloseps deplanchei (Bavay) 

Lygosoma deplanchei Bavay, 1869: 23. 

Hinulia tetragonurus Günther, 1872: 420. 

Distribution: Southern Grande Terre, extending north to Pic Ningua.  

Comments: Generally restricted to low-high elevation humid forest habitat but also recorded from canopied 

maquis on ultramafic laterite. Substantial sub-structuring of variation in scalation at the population level has 

been identified for S. deplanchei (11). 

 

Sigaloseps ruficauda Sadlier & Bauer 

Sigaloseps ruficauda Sadlier & Bauer, 2000: 84. 

Distribution: Far south of Grande Terre on the ultramafic massifs of Mt Mou and Mt Ouin(11).  

Comments: Recorded from high elevation forest and adjacent maquis shrubland. 

 

Comments: Broad-scale geographic variation in scalation has been identified in Sigaloseps 

deplanchei for the presence or absence of a subocular row of scales(11), which shows some level of 

concordance with divergent genetic lineages within the species.  
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Genus Celatiscincus Sadlier, Smith & Bauer 

Celatiscincus Sadlier, Smith & Bauer, 2006: 50 (type species Lygosoma euryotis, Werner, 1909: 

271) 

 

Diagnosis: the species of Celatiscincus are small in size (maximum snout vent length range 46mm 

– 60mm), moderately well developed limbs and digits, and a moderately short tail (maximum tail 

length range 110–150% SVL). The ear opening is moderately large and lacks obviously enlarged 

lobules around the anterior edge. 

Scalation: *body scales weakly keeled; no distinct supranasal; nasal scale lacking a prominent 

postnasal suture; frontonasal broader than long; prefrontals moderately large, and moderately 

separated; frontal longer than wide; supraoculars four; frontoparietals fused; interparietal distinct; 

*nuchal scales divided so that the parietals are each bordered by three scales comprising the divided 

nuchal (= two scales) and the upper secondary temporal scale; tertiary temporals two; postlabials 

two; nasals moderately to widely separated; anterior loreal higher than wide; supraciliaries usually 

7; upper labials 7 with the fifth subocular and contacting the lower eyelid; postmental contacting 

first and second lower labial; transversely enlarged chinshields three, first pair in broad contact, 

second pair separated by one scale, third pair by three scales. 

Osteology: *premaxillary teeth 13; atlantal arches of first cervical vertebra fused to the 

*intercentrum, and fused *dorsally to each other to form a complete ring; 28-29 presacral vertebrae; 

phalangeal formula for the manus 2.3.4.5.3 and for the pes 2.3.4.5.4; two pairs of mesosternal ribs 

contacting the mesosternum. 

 

Recognized Species: Celatiscincus euryotis and Celatiscincus similis. 

 

Celatiscincus euryotis (Werner) 

Lygosoma euryotis Werner, 1909: 271. 

Distribution: Ile des Pins off southern Grande Terre.  

Comments: Recorded only from coastal humid forest habitat.  

 

Celatiscincus similis Sadlier, Smith & Bauer 

Celatiscincus similis Sadlier et al., 2006: 23. 

Distribution: Northern Grande Terre from both the east and west coast ranges.  

Comments: Recorded from low-mid elevation canopied scrub and high elevation maquis shrubland.  
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Comments: The two species of Celatiscincus are very similar in appearance, differing mainly in 

modal differences in the number of presacral vertebrae and in intensity of red tail coloration. 

Although morphologically conservative there is a high level of nucleotide sequence divergence 

between Celatiscincus euryotis and Celatiscincus similis for the mitochondrial gene ND2 (~12.5%) 

supporting recognition of these taxa as highly divergent lineages. 

 

 

Genus Lioscincus Bocage 

Lioscincus Bocage, 1873: 228 (type species Lioscincus steindachneri Bocage, 1873: 228) 

 

Diagnosis: The species of Lioscincus s.s. are moderately large in size (maximum snout vent length: 

L. vivae 55mm; L. steindachneri 88.5mm) with a stout body, moderately well developed limbs and 

digits, and a relatively long tail (maximum tail length: L. steindachneri 180% SVL; L. vivae 210% 

SVL). The ear opening is large and lacks obviously enlarged lobules around the anterior edge. 

Scalation: distinct supranasal scales absent; nasal scale generally lacking a postnasal suture or 

crease (a crease is sometimes present in steindachneri); frontonasal broader than long; prefrontals 

large and narrowly to moderately separated; frontal elongate, longer than broad; supraoculars four; 

frontoparietals fused to form a single scale; interparietal distinct; *nuchal scales divided so that the 

parietals are each bordered by three scales comprising the divided nuchal (two similar sized scales) 

and the upper secondary temporal scale; primary temporal single; lower secondary temporal single; 

tertiary temporals two; postlabials two; *anterior loreal reduced to a semilunar scale positioned on 

the anterodorsal margin of the nasal and either failing to, or only narrowly contacting, the labials; 

supraciliaries usually 7; upper labials 7 with the fifth subocular and either contacting the lower 

eyelid (steindachneri) or separated by a complete row of subocular scales (vivae); postmental 

contacting first and second lower labial; transversely enlarged chinshields three, first pair in broad 

contact, second pair separated by one scale, third pair separated by three scales; dorsal scales of 

body smooth. 

Osteology: premaxillary teeth 11; atlantal arches and intercentrum of first cervical vertebrae present 

as three separate units; presacral vertebrae usually 29; phalangeal formula for the manus 2.3.4.5.3 

and for the pes 2.3.4.5.4; two pairs of mesosternal ribs contacting the mesosternum. 

 

Recognized Species: Lioscincus steindachneri and Lioscincus vivae. 

 

Lioscincus steindachneri, Bocage 
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Lioscincus steindachneri Bocage, 1873: 228. 

Distribution: Panié Range in the far north-east, and central metamorphic ranges at Aoupinié and Me Adéo.  

Comments: Recorded only from humid forest habitat.  

 

Lioscincus vivae Sadlier, Bauer, Whitaker & Smith 

Lioscincus vivae Sadlier et al., 2004: 211. 

Distribution: The central-west ultramafic massifs of Kopéto and Paéoua.  

Comments: Recorded from the edge of closed forest at 700+m elevation and extensively throughout maquis 

shrubland to as low as 500m elevation (Whitaker, 2006). 

 

Comments: Lioscincus steindachneri and L. vivae are markedly different from each other in overall 

appearance, most notably in the absence of sexual dichromatism in L. steindachneri, whereas adult 

male L. vivae differ markedly in coloration from adult females and juveniles, and their close 

relationship was initially not obvious. The two species also differ significantly in distribution and 

habitat preferences.  Lioscincus steindachneri is restricted to moist closed forest habitat on non-

ultramafic soils in the north-east and east-central ranges, generally in the vicinity of watercourses 

whereas Lioscincus vivae occurs primarily in maquis shrubland of the Massif de Kopéto and Paéoua 

on the west coast ultramafic ranges. 

 

There is a high level of nucleotide sequence divergence between L. steindachneri and L. vivae(18) for 

the mitochondrial gene ND2 (~12.5%) supporting recognition of these taxa as divergent lineages. 

 

 

Phoboscincus Group 
The genetic lineage(22) that defines the Phoboscincus group ((Marmorosphax + Kanakysaurus) 

(‘Genus 1’ (Lacertoides + Phoboscincus)) received moderate support for Bayesian posterior 

probability values (BPP .84) but low support from bootstrap values (<50%). Two moderately well 

supported sub-groups were retrieved within the Phoboscincus group: 

- Marmorosphax sub-group including Marmorosphax + Kanakysaurus (BPP .81; 

bootstrap values <50%). 

- Phoboscincus sub-group including ‘Genus 1’ which is the sister to Lacertoides + 

Phoboscincus (BPP .94; bootstrap values <50%). 

 

The genetic groupings within the Marmorosphax sub-group strongly support the concept of the 

genera Marmorosphax(13) and Kanakysaurus(19), and the sister relationship of these genera as 
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previously identified by morphological criteria. Genetic groups within the Phoboscincus sub-group 

also strongly support recognition of the genera Phoboscincus, Lacertoides, and ‘Genus 1’ as 

divergent lineages, though species were missing from the analysis for Phoboscincus (bocourti) and 

‘Genus 1’ (greeri). There was moderate support for the sister taxa relationship between 

Phoboscincus and ‘Genus 1’. 

 

There are no obvious shared apomorphies in morphology between the two sub-groups, though there 

is a tendency towards moderate (Kanakysaurus) to extreme (Phoboscincus sub-group) 

fragmentation of the scales in the temporal region in nearly all genera (except Marmorosphax). This 

trait is also seen in a number of other large members of the Eugongylus group, and as such it is 

possible its occurrence in the Phoboscincus sub-group could be independently derived to that seen 

in Kanakysaurus.  

 

 

Marmorosphax sub-group (Marmorosphax + Kanakysaurus) 

Marmorosphax and Kanakysaurus are similar in size and body proportions, and share a number of 

putative apomorphies that include: a *live-bearing mode of reproduction; *ontogenetic change in 

colour and pattern with maturity in males; and several unusual features of scalation (*body scales 

with 3-5 fine keels; a *complete subocular scale row; and the *third pair of chinshields divided). 

These character states all occur independently in at least one other New Caledonian skink genus in a 

different genetic lineage, but the combination of the entire suite of traits is unique to the 

Marmorosphax sub-group. One of these characters, the keeling of the body scales, is considered to 

represent a number of independent evolutionary events across the groups of endemic New 

Caledonian skinks, with the various forms of keeled or striated scales derived from a smooth scaled 

condition (Appendix 1). The keeled scales of both Kanakysaurus and Marmorosphax have five weak 

keels failing to interrupt posterior edge of each scale, a condition not shared with any other group of 

New Caledonian skinks, and possibly representing a synapomorphy for the sub-group. 

 

 

Genus Marmorosphax Sadlier 

Marmorosphax Sadlier, 1986: 32 (type species Lygosoma tricolor Bavay, 1869:17) 
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Diagnosis: The species of Marmorosphax are all moderately large in size (maximum snout-vent 

length of largest species 67mm) with a moderately elongate body, and well developed limbs and 

digits, and moderately long tail (maximum tail length ~150% of SVL).  

Scalation: no distinct supranasal; nasal scale lacking a prominent postnasal suture; frontonasal as 

broad as long; prefrontals large and narrowly to moderately separated; frontal longer than broad; 

supraoculars four; frontoparietals fused; interparietal distinct; parietals in broad contact behind 

interparietal and each bordered by a single upper secondary temporal scale and nuchal scale; 

primary temporal single; lower secondary temporal single; tertiary temporals usually two; 

postlabials two; nasals moderately to widely separated; *anterior loreal reduced to a semilunar scale 

positioned on the posterodorsal margin of the nasal and failing to contact the upper labials; 

supraciliaries usually 7; upper labials 7 with the fifth subocular and separated from the lower eyelid 

by a complete subocular row of scales; postmental contacting first and second lower labial; 

transversely enlarged chinshields three, first pair in broad contact, second pair separated by one 

scale, third pair divided such that five scales separate those scales bordering the labials either side; 

body scales with 3-5 weak keels dorsally; basal dorsal scales of the toes undivided. 

Osteology: *premaxillary teeth 13; atlantal arches of first cervical vertebrae and intercentrum 

present as three separate units; presacral vertebrae 29; phalangeal formula for the manus 2.3.4.5.3 

and for the pes 2.3.4.5.4.; two pairs of mesosternal ribs contacting the mesosternum. 

Mode of reproduction: live-bearing. 

 

Recognized Species: Five species presented chronologically by order of description: Marmorosphax 

tricolor; Marmorosphax montana; Marmorosphax kaala; Marmorosphax taom and Marmorosphax 

boulinda. 

 

Marmorosphax tricolor (Bavay) 

Lygosoma tricolor Bavay, 1869: 17. 

Distribution: Widespread throughout the ultramafic and metamorphic ranges with the exception of the far 

north-west of Grande Terre. 

Comments: Recorded from low-high elevation humid forest, low elevation canopied maquis on a cuirasse 

surface, and high elevation maquis shrubland on a cuirasse or peridotite surface. 

 

Marmorosphax montana Sadlier & Bauer 

Marmorosphax montana Sadlier & Bauer, 2000: 57. 

Distribution: The southern ultramafic ranges at Mt Ouin on the Dzumac Range. 

 Comments: Recorded only from high elevation humid forest habitat.  
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Marmorosphax kaala Sadlier, Smith, Bauer & Whitaker, 2009 

Marmorosphax kaala Sadlier et al., 2009: 

Distribution: The north-west ultramafic ranges at Mt Kaala. 

 Comments: Recorded from mid and high elevation forest.  

 

Marmorosphax taom Sadlier, Smith, Bauer & Whitaker, 2009 

Marmorosphax taom Sadlier et al., 2009: 

Distribution: Mt Taom, part of Massif d’Ouazangou-Toam in the north-west ultramafic ranges.  

Comments: Recorded from high elevation closed forest and maquis shrubland habitat.  

 

Marmorosphax boulinda Sadlier, Smith, Bauer & Whitaker, 2009 

Marmorosphax boulinda Sadlier et al., 2009: 

Distribution: The central-west ultramafic ranges at Massif du Boulinda. 

 Comments: Recorded only from high elevation closed forest. 

 

Comments: The species of Marmorosphax are conservative in morphology and are distinguished 

mainly on subtle differences in coloration and to a more limited extent scalation (see Table of 

comparative features of scalation in Sadlier et al.(24)). In some instances support for their recognition 

as distinct evolutionary lineages draws to a significant extent on the deep level of genetic 

divergence between species retrieved by the molecular phylogeny. This phylogeny has also shown 

M. montana to be the sister group to all other Marmorosphax species, and the west-central/north-

west region species (M. kaala; M. taom; M. boulinda) to be a monophyletic group that is the sister 

to M. tricolor. There has not yet been a comprehensive morphological study of geographic variation 

in the widespread M. tricolor but genetic studies(24) undertaken so far indicate the potential for both 

broad and narrow range regional sub-structuring in this species. 

 

Syntypes for Lygosoma tricolor were among the Bavay types recently located at the Museum 

National d’Histoire Naturelle, Paris and listed by Brygoo (1985) in the catalogue of skink types held 

at this institution. The re-discovered type material is in poor condition and lacks provenance other 

than it was listed as from New Caledonia by Bavay (1869).  None-the-less selection of a lectotype 

from this material would take precedence over the neotype designation made by Sadlier(24). 
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Genus Kanakysaurus Sadlier, Whitaker, Bauer, & Smith 

Kanakysaurus Sadlier et al., 2004: 322 (type species Kanakysaurus viviparus Sadlier et al., 2004) 

 

Diagnosis: The species of Kanakysaurus are all moderately large in size (maximum snout vent 

length range 73mm for largest species in genus) with a moderately elongate body, well developed 

limbs and digits, and a moderately long tail (maximum tail length 133–147% of SVL).  

Scalation: no distinct supranasal; nasal scale lacking a prominent postnasal suture; frontonasal as 

broad as long; prefrontals large and narrowly to moderately separated; frontal noticeably longer 

than broad; supraoculars four; parietals distinct; interparietal distinct; *parietals not in broad contact 

behind interparietal, either failing to contact (K. viviparus) or usually at best in narrow contact (K. 

zebratus), and *each bordered by a single upper secondary temporal scale and up to two smaller 

scales (similar to adjacent body scales); *primary temporals usually two; *lower secondary 

temporals usually two; tertiary temporals usually two; postlabials two; nasals moderately to widely 

separated; *anterior loreal reduced to be noticeably higher than wide; supraciliaries usually seven; 

upper labials 7 with the fifth subocular and separated from the lower eyelid by a complete subocular 

row of scales; postmental contacting first and second lower labial; transversely enlarged chinshields 

three, first pair in broad contact, second pair separated by one scale, third pair divided such that five 

scales separate those scales bordering the labials either side; body scales with 3-5 weak keels 

dorsally; basal dorsal scales of the toes undivided. 

Osteology: premaxillary teeth 11; atlantal arches of first cervical vertebrae and intercentrum present 

as three separate units; presacral vertebrae 29; phalangeal formula for the manus 2.3.4.5.3 and for 

the pes 2.3.4.5.4.; two pairs of mesosternal ribs contacting the mesosternum. 

Mode of reproduction: live-bearing. 

 

Recognized Species: Kanakysaurus viviparus and Kanakysaurus zebratus. 

 

Kanakysaurus viviparus Sadlier, Whitaker, Bauer, & Smith 

Kanakysaurus viviparus Sadlier et al., 2004: 322. 

Distribution: Far north-west of the Grande Terre, and from Ile Art and Ile Pott in the Iles Belep off the north 

of the Grande Terre. 

Comments: Recorded from gallery forest (Riviere Néhoué), dry closed forest on peridotite (Ile Art, Dome de 

Tiébaghi and Sommet Poum), maquis (Sommet Poum) and supralittoral scrub (Ile Pott) –at mid (280-380m) 

and low elevation. 
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Kanakysaurus zebratus Sadlier, Smith, Whitaker & Bauer  

Kanakysaurus zebratus Sadlier et al., 2009: 126. 

Distribution: North-west of the Grande Terre at Massif de Kopéto and Massif de Koniambo. 

Comments: Recorded from mid-high elevation maquis shrubland on a cuirasse and outcropping peridotite 

surface at Kopéto, and high elevation (800m) canopied maquis and Gymnostoma dominated closed forest on 

outcropping peridotite, and dense low canopied maquis at low elevation (350m) at Koniambo.  

 

Comments: In most aspects of morphology Kanakysaurus viviparus is very similar to K. zebratus. 

The two species are diagnosed by differences in scalation and aspects of coloration concordant with 

the broad groupings retrieved from the genetic data, however, marginal overlap in the ranges for 

scalation characters does not allow for the unequivocal assignment of some individuals to one of the 

two groups on these criteria alone. The level of a sequence difference between the genetic lineage 

representing K. viviparus and the lineage representing K. zebratus is 7.9±1.1%. The two populations 

from Mt Kopéto and Massif de Koniambo comprise a discrete genetic lineage representing K. 

zebratus(23) consistent for coloration and scalation traits. There is general concordance in 

morphology between all individuals of the four populations (Rivière Néhoué - type population, 

Dome de Tiébaghi -two individuals, Sommet Poum and Îles Belep) included in the genetic lineage 

that represents K. viviparus. However, the population from Dome de Tiébaghi is problematic in that 

a group of three individuals from this location lie as a sub-lineage that is the sister to K. zebratus 

(not well supported BPP 0.79, Bootstrap support 83%), rather with the two other individuals of K. 

viviparus from Dome de Tiébaghi. The individuals from Dome de Tiébaghi have the same 

morphological attributes characteristic of other populations in the K. viviparus genetic lineage, and 

the genetic polyphyly present in the Dome de Tiébaghi population most probably can be attributed 

to incomplete lineage sorting. 

 

 

Phoboscincus sub-group (‘Genus 1’ (Lacertoides + Phoboscincus)) 

All three genera share two scalation characters which could be considered as putative apomorphies 

to define the sub-group: 

• *elevated number of 8 or more upper labial scales.  

• *division of the basal dorsal toe scales, a derived trait that has evolved independently in 

several groups of endemic New Caledonian skinks (see Appendix 1).  

Species in all three genera have two primary temporal scales, though this trait is also present in 

Kanakysaurus (Marmorosphax sub-group). 
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Several scalation characters that vary within the Phoboscincus sub-group may be of use in assessing 

possible internal sister taxon relationships: 

• Separation of the chinshields from the lower labial scales by 1-2 rows of small intervening 

scales occurs in Phoboscincus bocourti (wholly), the species of ‘Genus 1’ (variably), and to 

a lesser degree in P. garnieri (3rd chinshield only), but not Lacertoides where all three 

chinshields fully contact the lower labials (plesiomorphic condition). Separation of the 

chinshields could be viewed as a synapomorphy for the sister group relationship between 

Phoboscincus and ‘Genus 1’ inferred in the genetic phylogeny, with condition seen in P. 

garnieri as representing the early stage of development of this trait. Alternatively separation 

of the chinshields from the lower labial scales could represent a synapomorphy for the 

Phoboscincus sub-group with independent reversal to the ‘plesiomorphic’ condition in P. 

garnieri (partially) and Lacertoides (wholly), though this would require additional 

evolutionary steps compared to that for a sister relationship between Phoboscincus and 

‘Genus 1’. 

• Division of the last upper labial obliquely in Phoboscincus and ‘Genus 1’ could also be seen 

as an apomorphy for s sister relationship between the two genera. 

• Fusion of the frontoparietals occurs in Phoboscincus and Lacertoides and is one of the few 

apomorphies to infer a possible sister relationship between these taxa, but has most likely 

occurred independently a number of times in the Eugongylus group (see Appendix 1). 

• ‘Genus 1’ and Lacertoides all have smooth body scales, and the species of Phoboscincus 

smooth to faintly striate scales. Regarding smooth scales as plesiomorphic for the 

Eugongylus group (see Appendix 1) and some form of keeling and striation of body scales 

as an apomorphy that has evolved independently in the groups of New Caledonian skinks 

would infer the scale striations in Phoboscincus are a possible apomorphy for that genus. 

 

 

‘Genus 1’ gen. nov. 

Type species. Lygosoma (Mocoa) nigrofasciolatum Peters, 1869: 435. 

 

Diagnosis: The species are moderately large in size (maximum snout vent length range 61 for 

greeri and 112mm for nigrofasciolatum) with a moderately elongate body, long limbs and digits, 

and a moderately long tail (maximum tail length 145 - 180% of SVL).  
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Scalation: body scales smooth; *no distinct supranasal; nasal scale with a prominent postnasal 

suture or crease; frontonasal as broad as long; prefrontals large and narrowly separated or in narrow 

contact; frontal longer than broad; supraoculars four; frontoparietals paired; interparietal distinct; 

parietals each bordered by a single nuchal and upper secondary temporal scale; *primary temporals 

usually two; lower secondary temporal single; tertiary temporals two;  loreals two, each contacting 

the labials broadly; supraciliaries 7 (greeri) or 8 (nigrofasciolatum) ; upper labials 8 with the sixth 

subocular and contacting the lower eyelid, and the *last divided by an oblique suture; postmental 

contacting first and second lower labial; *enlarged chinshields 4-5, first pair in broad contact 

medially, second pair in moderate contact, first pair usually in partial contact with lower labials but 

*remaining chinshields separated from lower labials by 1-2 rows of smaller scales; body scales 

smooth and moderately small (34-42); basal dorsal scales of the toes divided. 

Osteology: premaxillary teeth 11; atlantal arches of first cervical vertebrae and intercentrum present 

as three separate units; 29 presacral vertebrae and a phalangeal formula of 2.3.4.5.3 for the manus 

and 2.3.4.5.4 for the pes; two pairs of mesosternal ribs contacting the mesosternum. 

 

Recognized Species: ‘Genus 1’ nigrofasciolatum and ‘Genus 1’ greeri. 

 

 ‘Genus 1’ nigrofasciolatum (Peters) 

Lygosoma (Mocoa) nigrofasciolatum Peters, 1869: 435. 

Lygosoma arborum Bavay, 1869: 19. 

Lygosoma deplanchei Bocage, 1873: 229. 

Distribution: Widespread throughout the region including large and small islands, and Loyalty Islands. 

Comments: Recorded from a wide range of habitats at all elevations. 

 

‘Genus 1’ greeri (Böhme) 

Leiolopisma greeri Böhme, 1979: 140. 

Distribution: Koumac region in the north-west of Grande Terre. 

Comments: Böhme described the species from a single individual collected in forest – the individual 

photographed by Henkel and figured in Bauer & Sadlier (2000) is a different specimen.  

 

 

Genus Lacertoides Sadlier, Shea & Bauer 

Lacertoides Sadlier, Shea & Bauer, 1997:380 (type species Lacertoides pardalis Sadlier, Shea & 

Bauer, 1997). 
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Diagnosis: Moderately large in size (maximum snout vent length 134mm) with a robust body, long 

limbs and digits, and very long tail (maximum tail length 217% of SVL).  

Scalation: *frontonasal scale divided such that paired scales above and medial to the nasal scale are 

usually present; frontonasal as broad as long; prefrontals moderately large; frontal longer than 

broad; supraoculars four; *frontoparietals fused; interparietal distinct; parietals each bordered by 

*two or more large scales (= divided nuchals) and an upper secondary temporal scale; *primary 

temporals usually two; lower secondary temporal single; tertiary temporals two; nasals moderately 

large with a *postnarial suture/crease;  loreals two, each contacting the labials broadly; 

supraciliaries 7-8; upper labials 8 with the fourth subocular and separated from the lower eyelid by 

a *complete row of subocular scales; postmental contacting first and second lower labial; 

chinshields three, first pair in broad contact medially, second pair separated by two scales,*third 

pair divided such that five scales separate those scales bordering the labials either side; body scales 

smooth, small*, 68 or >, possibly the smallest of any skink; basal dorsal scales of the toes divided. 

Osteology: *premaxillary teeth 9; atlantal arches of first cervical vertebrae and intercentrum present 

as three separate units; 29 presacral vertebrae and a phalangeal formula of 2.3.4.5.3 for the manus 

and 2.3.4.5.4 for the pes; two pairs of mesosternal ribs contacting the mesosternum. 

 

Recognized Species: Includes only the type species Lacertoides pardalis. 

 

Lacertoides pardalis Sadlier, Shea & Bauer 

Lacertoides pardalis Sadlier, Shea & Bauer, 1997: 381.  

Distribution: Far south of New Caledonia on the Kwa Neie range and at Kwa Yé Wagwé. 

Comments: Recorded from maquis shrubland where outcropping peridotite rock is present, and crevices of 

larger bluffs. Recent studies indicate that a large proportion of the diet consists of fruiting bodies of shrubs, a 

dietary preference unique amongst New Caledonian skinks (work in progress).  

 

 

Genus Phoboscincus Greer 

Phoboscincus Greer, 1974: 15 (type species Eumeces bocourti Brocchi, 1876). 

 

Diagnosis: Both species are *large in size (maximum snout vent length range 200 for garnieri and 

275mm for bocourti), but differ significantly in body shape and proportions (see comparison of 

species). 

Scalation: supranasal scales distinct, with naris incorporated into suture that divides the supranasal 

and nasal scale; frontonasal broader than long; prefrontals large; frontal as long or longer than 
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broad; supraoculars four; *frontoparietals fused; interparietal distinct; temporal and nuchal scales 

fragmented, parietals each bordered by a single nuchal and upper secondary temporal scale 

(garnieri) or highly fragmented in the region (bocourti), the primary temporals either divided into 

two (garnieri), or highly fragmented (bocourti), and the tertiary temporals fragmented; nasals 

moderately large and distinct from the supranasal scale; supraciliaries 6-7; upper labials 8 with the 

sixth subocular and contacting the lower eyelid, last upper labial *divided by an oblique suture; 

postmental contacting first and second lower labial; chinshields 3, first pair in broad contact, *third 

pair divided such that five scales separate those scales bordering the labials either side (garnieri), all 

chinshields contacting lower labials to some degree (garnieri – 3rd chinshield only partially) or with 

first pair only in partial contact with lower labials and remaining chinshields separated by 1-2 rows 

of smaller scales (bocourti); body scales moderately small (32-34) and *smooth to faintly striate (P. 

garnieri) or very small (66) and faintly striate (bocourti); basal dorsal scales of the toes divided. 

Osteology: premaxillary teeth 11 (garnieri), *recurved and fang-like, anterior dentary and maxillary 

teeth also sharp and recurved; atlantal arches of first cervical vertebrae and intercentrum present as 

three separate units (unknown for bocourti); presacral vertebrae 29 (garnieri) – 30 (bocourti); 

phalangeal formula for the manus 2.3.4.5.3, and for the pes 2.3.4.5.4; two pairs of mesosternal ribs 

contacting the mesosternum (unknown for bocourti). 

 

Recognized Species: Phoboscincus bocourti and Phoboscincus garnieri. 

 

Phoboscincus bocourti (Brocchi) 

Eumeces bocourti Brocchi, 1876: 95. 

Distribution: Known only from the region of the Ile des Pins. 

Comments: Phoboscincus bocourti was not seen for over a hundred years until it was re-discovered in 2004 

(Ineich, 2009).  DNA sequence data compared with other New Caledonian and Pacific skink genera (Smith et 

al., in prep.) shows bocourti to be nested within the Tasmantis group of skinks and to be sister taxa to P. 

garnieri  

Phoboscincus garnieri (Bavay) 

Eumeces garnieri Bavay, 1869: 15. 

Distribution: Widespread throughout the region including large and small islands, and Loyalty Islands. 

Comments: Recorded from a wide range of habitats at all elevations. 

 

Comments: Both species are large in size but show significant differences in body shape and 

proportions: P. bocourti is slightly more elongate in the body than P. garnieri (axilla to groin length 

60% vs 50-60% of SVL), has significantly shorter hindlimbs (24% vs 35-42% of SVL) and would 
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appear to have a shorter stouter tail that is stout and of uniform width for much of its length (vs 

moderately long and evenly tapering in garnieri). There are also significant differences in scalation 

between the two species that include: 

• fragmentation of the temporal and nuchal scales such that they are largely unidentifiable in P. 

bocourti whereas the homology of the nuchal, primary and secondary temporal scales in  P. 

garnieri is still discernable. 

• fusion of the posterior loreal to the prefrontal scale in P. bocourti.  

• first  pair of chinshields only contacting the lower labial scales in  P. bocourti, the remaining 

chinshields being separated by 1-2 rows of smaller scales, whereas  there is broad contact 

between the chinshields and lower labial scales in P. garnieri with only partial separation of 

the third chinshield and lower labial by an intervening scale. 

• size and texture of the body scales which in P. bocourti are very small (66) and faintly striate 

(Ineich, 2009) vs moderately small (32-34) and smooth to faintly striate in P. garnieri (1).  

Also Phoboscincus bocourti has more presacral vertebrae (30) than P. garnieri (29). Nucleotide 

sequence data for the mitochondrial gene ND2 showed a high level divergence of ??% between P. 

bocourti and P. garnieri (Smith et al., in prep) 

 

 

Caledoniscincus Group 
The genetic lineage(22) that defines the Caledoniscincus group ((Tropidoscincus) 

(Graciliscincus/Simiscincus/’Genus 2’/Caledoniscincus)) receives only moderate support from 

Bayesian posterior probability values (BPP .85) and low support from bootstrap values (<50%). The 

phylogeny retrieves two well supported sub-groups within the Caledoniscincus group: 

• Caledoniscincus sub-group including (Graciliscincus + ’Genus 2’ + Simiscincus + 

Caledoniscincus). 

• Tropidoscincus sub-group comprising Tropidoscincus. 

Within the Caledoniscincus sub-group there is strong support for the group of species currently 

allocated to the genus Caledoniscincus as a monophyletic lineage, but little support for structural 

nodes that include other genera.  

 

There are no obvious shared morphological apomorphies that unite the two sub-groups, though 

most taxa have a postnarial suture (Tropidoscincus; Simiscincus) or groove (’Genus 2’; 

Caledoniscincus), and genera in both sub-groups (except the fossorial taxa Graciliscincus and 

Simiscincus) have moderately to strongly keeled body scales. However, the latter trait is also 
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present in taxa in other genetic groups of New Caledonian skinks, and its occurrence in the 

Caledoniscincus and Tropidoscincus sub-groups is most likely independently derived.  

 

 

Tropidoscincus sub-group - (Tropidoscincus) 

The genus Tropidoscincus is defined by a suite of morphological apomorphies that include: *fusion 

of the frontoparietal scales; *right parietal scale overlaps the left medially; *three pairs of 

mesosternal ribs contacting the mesosternum; and a *marked ontogenetic change in colour pattern 

from juvenile to adult in both sexes which involves the progressive loss with maturity of the pale 

dorsolateral and midlateral stripes present in juveniles. The first two of these character states occur 

in other groups of endemic New Caledonian skinks (see Appendix 1) and their distribution within 

the New Caledonian radiation and amongst the out-group’s suggest their presence in 

Tropidoscincus represent independent derivations. The latter two characters are particularly unique 

within the endemic New Caledonian radiation and strongly support monophyly of the genus.  

 

 

Genus Tropidoscincus Bocage, 1873  

Tropidoscincus Bocage, 1873: 320 (type species Tropidoscincus aubrianus Bocage, 1873). 

Sauroscincus Peters, 1879: 149 (type species Sauroscincus braconnieri). 

 

Diagnosis: The species of Tropidoscincus are all moderately large in size (maximum snout vent 

length range 78mm – 120mm across three species) with a relatively stout body, well developed long 

limbs and digits, and a *long tail (maximum tail length range  180 – 250% of SVL).  

Scalation: no distinct supranasal; nasal scale with a prominent postnasal suture; frontonasal as broad 

as long; prefrontals large and usually narrowly separated; frontal longer than broad; supraoculars 

four; *frontoparietals fused; interparietal distinct; *right parietal consistently overlaps left medially; 

parietals each bordered by a single transversely enlarged nuchal and upper secondary temporal 

scale; primary temporal single; tertiary temporals two; postlabials two; anterior loreal slightly 

deeper than long; supraciliaries usually 7; *upper labials usually 8 with the sixth subocular and 

contacting the lower eyelid; postmental contacting first and second lower labial; chinshields three, 

first pair in broad contact; *body scales with three strong keels dorsally 

Osteology: premaxillary teeth 9 (aubrianus) or 11 (variabilis and boreus); atlantal arches of first 

cervical vertebrae and intercentrum present as three separate units; 29 presacral vertebrae; 
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phalangeal formula of 2.3.4.5.3 for the manus and 2.3.4.5.4 for the pes; *three pairs of mesosternal 

ribs contacting the mesosternum.  

Mode of reproduction: egg-laying. 

 

Recognized Species. Three species presented chronologically by date of description: Tropidoscincus 

variabilis; Tropidoscincus aubrianus. 

 

Tropidoscincus variabilis (Bavay) 

Tropidolopisma variabilis Bavay, 1869: 26. 

Lygosoma röhssii Andersson, 1908: 4. 

Distribution: Widespread in the south of the island, extending as far north as Mt Vulcain and the Pourina 

River. 

Comments: Recorded from low-high elevation humid forest, canopied maquis, and maquis shrubland across a 

range of elevations. The species has a long and convoluted history of taxonomic assignment and re-

assignment complicated by the designation of a neotype(1) shortly after the publication of recently discovered 

Bavay’s type material (Brygoo, 1985) which included syntypes of Tropidolopisma variabilis Bavay, and 

which were not congeneric with the neotype designated.  

 

Tropidoscincus aubrianus Bocage 

Tropidoscincus aubrianus Bocage, 1873: 230. 

Sauroscincus braconnieri Peters, 1879: 149. 

Distribution: Widespread (albeit sparsely) across the central and northern regions of New Caledonia, with an 

isolated record from the Ile des Pins off southern New Caledonia.  

Comments: The species appears to occur in secondary habitats. 

 

Tropidoscincus boreus Sadlier & Bauer 

Tropidoscincus boreus Sadlier & Bauer, 2000: 218. 

Distribution: Widespread over much of the central and northern regions of the island. 

Comments: Recorded from low-high elevation humid forest in the east-central and north-east regions, mid-

high elevation maquis in the east-central region, but only from high elevation habitats in the west-central 

region. It has not been recorded from the far north-west region ranges despite extensive field research in that 

area. The name variabilis was formerly applied to this species between 1986 and 1999 (see account for 

Tropidoscincus variabilis – above). 

 

Comments: The species Tropidoscincus boreus and Tropidoscincus variabilis are similar to each 

other in overall appearance, differing most noticeably in the scalation of the thighs.  Tropidoscincus 

aubrianus is much larger (maximum SVL 121mm) than either  T. boreus (95mm) or  T. variabilis 
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(91.5mm) and has a suite of coloration and scalation traits not shown by either of the other 

species(1). The species of Tropidoscincus are unusual, if not unique, among New Caledonian skinks 

in that all species have marked ontogenetic change in coloration in both sexes involving progressive 

loss with maturity of the prominent pale lateral and dorsolateral stripes present in juveniles. 

 

 

Caledoniscincus sub-group - (Graciliscincus/Simiscincus/’Genus 2’/Caledoniscincus) 

Relationships within the Caledoniscincus sub-group are poorly supported other than for the 

monophyly of the species included in Caledoniscincus. The genera in this sub-group share a limited 

suite of morphological apomorphies that include: *prefrontals reduced in size and widely separated; 

*reduction of the anterior loreal scale; a degree of *fusion in the elements of the first cervical 

vertebrae (atlas) such that the atlantal arches are fused to the intercentrum (the state for this 

character unknown for ‘Genus 2’ sp.nov.). 

 

Reduction in size of the prefrontal scales is only otherwise seen in the Nannoscincus group, but in 

this group the degree of diminution is extreme and the scale is even variably lost in some species, as 

such the two modes of reduction of the prefrontal scales are most likely independently derived. 

Reduction of the anterior loreal occurs in genera in the Lioscincus group, Marmorosphax sub-group 

and in Nannoscincus. Fusion of the elements of the atlantal vertebra also occurs in Sigaloseps and 

Celatiscincus (Lioscincus group) and in Nannoscincus, its presence in each group is at this point 

best interpreted as an independent derivation.  

 

Graciliscincus and Simiscincus are fossorial species that appear to be restricted to forest habitats on 

the ultramafic ranges in the south of the island. Both taxa share an extensive suite of apomorphic 

character states exclusive of other members of the Caledoniscincus sub-group that include: 

elongation of the body and reduction in the size of the limbs; a relatively stout tail over much of the 

basal half of its length; an extremely broad snout as typified by a frontonasal scale nearly or more 

than twice as broad as long and an elevated number of premaxillary teeth in both genera; a 

reduction in the number of supraciliary scales to six (rather than seven); an extreme reduction in the 

anterior loreal such that it is a semilunar scale positioned on the anterodorsal margin of the nasal; 

and a reduction in the number of transversely enlarged chinshields to two by division 

(Graciliscincus) or loss of that chinshield (Simiscincus).  
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Graciliscincus and Simiscincus also each have an independent suite of autapomorphies that identify 

them as being on independent evolutionary trajectories. Graciliscincus has undergone a significant 

elongation of the body as evidenced by the relationship of axilla-groin length to total snout-vent 

length (62-66%) and elevated number of presacral vertebrae of 34+. It has also undergone a 

reduction in the number of labial scales by what appears to be fusion of the anterior labial scales to 

produce an extended and elongate scale anterior-most; diminutation of the prefrontal scales; and 

further fusion in the elements of the first cervical vertebrae (atlas) such that the atlantal arches are 

fused to the intercentrum dorsally and to each other to form a complete ring. These characters are 

all apomorphies most likely associated with evolution towards a progressively more sub-surface 

existence, and the extremes of development seen in Graciliscincus indicate a principally fossorial 

behaviour. By contrast Simiscincus is more plesiomorphic in having: a less elongate body with an 

axilla-groin length relative to total snout-vent length of 58%; larger prefrontal scales; the anterior 

upper labial scales even-sized; only 29 presacral vertebrae; and the atlantal arches of first cervical 

vertebrae not fused dorsally to each other. However, it does have several apomorphies not found in 

Graciliscincus that includes a division of the primary and lower secondary temporals, and an 

exceptionally high number of premaxillary teeth, 15-18, a highly derived osteological trait unique 

within the Eugongylus group of skinks. 

  

The species of Caledoniscincus are surface active, similar in overall body shape, have the same 

general configuration of the head scalation, and have strongly tricarinate body scales. ‘Genus 2’ is 

only known from a single subadult individual, it is similar to Caledoniscincus in a number of 

features of morphology but there are no clear shared morphological apomorphies between the two 

genera to indicate they are sister taxa.   

 

 

Genus Graciliscincus Sadlier 

Graciliscincus Sadlier, 1986:12 (type species Graciliscincus shonae, Sadlier, 1986). 

 

Diagnosis: Size small (maximum snout vent length 58mm) with an *elongate body, *short limbs 

and digits, and relatively *short but stout tail (maximum tail length range 124% of SVL).  

Scalation: distinct supranasal absent; nasal scale lacking a postnasal suture or crease; *frontonasal 

nearly twice as broad as long; prefrontals reduced in size and widely separated; frontal short, almost 

as broad as long; supraoculars four; frontoparietals distinct; interparietal distinct; parietals each 

bordered by a single transversely enlarged nuchal and upper secondary temporal scale; primary 
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temporal single; tertiary temporals two; postlabials two; nasals moderately separated; anterior loreal 

reduced,  positioned on the anterodorsal margin of the nasal as a *semilunar scale failing to contact 

the labials; *supraciliaries usually 6; *upper labials 6, first enlarged, and the fourth subocular and 

contacting the lower eyelid; *postmental contacting first lower labial only; *transversely enlarged 

chinshields two, first pair in broad contact, members of third pair divided such that five scales 

separate those members bordering the labials; body scales smooth but the scales of the tail have 

three strong striations. 

Osteology: *premaxillary teeth 13; atlantal arches of first cervical vertebrae fused to the 

intercentrum, and fused *dorsally to form a complete ring; *34-36 presacral vertebrae; phalangeal 

formula for the manus 2.3.4.5.3 and for the pes 2.3.4.5.4.; two pairs of mesosternal ribs contacting 

the mesosternum. 

Mode of reproduction: unknown 

 

Recognized Species. Includes only the type species Graciliscincus shonae, Sadlier. 

 

Graciliscincus shonae Sadlier 

Graciliscincus shonae Sadlier, 1986: 12. 

Distribution: Far south of Grande Terre, extending north to Mt Dzumac.  

Comments: Recorded from low-high elevation humid forest. 

 

 

Genus Simiscincus Sadlier & Bauer 

Simiscincus Sadlier & Bauer, 1997: 91 (type species Simiscincus aurantiacus, Sadlier & Bauer, 

1997). 

 

Diagnosis: Size moderately large (maximum snout vent length 85mm) with a moderately elongate 

body, *relatively short limbs (30% of SVL) with well developed digits, and moderately long but 

*stout tail (maximum tail length range 162.5% of SVL).  

Scalation: distinct supranasal absent; nasal scale with a prominent postnasal suture; frontonasal 

more than twice as broad as long; prefrontals reduced in size and widely separated; frontal short, 

almost as broad as long; supraoculars four; frontoparietals distinct; interparietal distinct; parietals 

each bordered by a single transversely enlarged nuchal and upper secondary temporal scale; 

*primary temporals two (originally reported as the upper scale in a division of the last upper labial – 

Sadlier & Bauer, 1997); *lower secondary temporals two; tertiary temporals two; postlabials two; 
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nasals moderately separated, each with a postnasal suture; anterior loreal reduced,  positioned on the 

anterodorsal margin of the nasal as a *semilunar scale failing to contact the labials; *supraciliaries 

6; upper labials 7, fifth subocular and contacting the lower eyelid: postmental contacting first and 

second lower labial; *transversely enlarged chinshields two, first pair in broad contact, second 

followed by the genial scale indicating that one pair (possibly the third) been lost; body and tail 

scales smooth.[1: the lower of the two primary temporal scales reported here for Simiscincus was] 

Osteology: *premaxillary teeth 15-18; atlantal arches of first cervical vertebrae distinct from each 

other and completely (holotype(7)) or partially fused to the intercentrum; presacral vertebrae 29; 

phalangeal formula for the manus 2.3.4.5.3 and for the pes 2.3.4.5.4.; two pairs of mesosternal ribs 

contacting the mesosternum. 

Mode of reproduction: oviparous. 

 

Recognized Species. Includes only the type species Simiscincus aurantiacus Sadlier & Bauer, 1997. 

 

Simiscincus aurantiacus Sadlier & Bauer 

Simiscincus aurantiacus Sadlier & Bauer, 1997: 91. 

Distribution: Far south of Grande Terre, extending north to Mt Koghis. 

Comments: Recorded from low-mid elevation humid forest and low elevation canopied maquis on a cuirasse 

surface. Additional specimens, as yet unreported, have been collected since the description of the species 

from a holotype only. 

 

 

Genus ‘Genus 2’ gen. nov. 

Diagnosis: Moderately small in size (snout vent length of only known individual a subadult male is 

38mm) with a moderately elongate body, well developed limbs and digits, and a moderately long 

tail (maximum tail length range >133% of SVL).  

 

Scalation: distinct supranasal absent; nasal scale with a postnasal crease; frontonasal broader than 

long; prefrontals reduced in size and widely separated; frontal nearly as  broad as long; supraoculars 

four; frontoparietals distinct; interparietal distinct; parietals in broad contact behind interparietal, 

and each bordered by a single nuchal and upper secondary temporal scale; primary temporal single; 

*lower secondary temporals two; tertiary temporals two; postlabials two; nasals moderately to 

widely separated; anterior loreal reduced, higher than wide; supraciliaries 7; upper labials 7 with the 

fifth subocular and contacting the lower eyelid; postmental contacting first and second lower labial; 
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transversely enlarged chinshields three, first pair in broad contact, second pair separated by one 

scale, third pair separated by three scales; body scales with *three strong keels dorsally. 

Osteology: presacral vertebrae 29; phalangeal formula of 2.3.4.5.3 for the manus and 2.3.4.5.4 for 

the pes; two pairs of mesosternal ribs contacting the mesosternum. 

Mode of reproduction: unknown. 

 

Recognized Species. Includes only the type species ‘Genus 2’ sp.nov. 

 

Distribution and Habitat: The only known specimen was collected from beneath a small rock in 

maquis shrubland on outcropping lateritic rock on the summit of Mt Taom at 1000 m altitude. 

 

 

Genus Caledoniscincus Sadlier 

Caledoniscincus Sadlier 1987: 37 (type species Lygosoma austro-caledonica, Bavay, 1869: 21). 

 

Diagnosis: Moderately small to moderately large in size (range of maximum snout vent lengths for 

all included species 43 - 66mm) with moderately elongate body, well developed limbs and digits, 

and moderately long tail (~ 150% of SVL).  

Scalation: distinct supranasal absent; nasal scale with a postnasal crease; frontonasal broader than 

long; prefrontals reduced in size and widely separated; frontal nearly as  broad as long; supraoculars 

four; *frontoparietals fused; interparietal distinct; parietals in broad contact behind interparietal, and 

each bordered by a single nuchal and upper secondary temporal scale; primary temporal single; 

lower secondary temporal single; tertiary temporals two; postlabials two; nasals moderately to 

widely separated; anterior loreal reduced, higher than wide; supraciliaries 7; upper labials 7 with the 

fifth subocular and contacting the lower eyelid; postmental contacting first and second lower labial; 

transversely enlarged chinshields three, first pair in broad contact, second pair separated by one 

scale, third pair separated by three scales; *body scales with 3 strong keels dorsally. 

Osteology: premaxillary teeth 11; atlantal arches of first cervical vertebrae fused to the 

intercentrum; presacral vertebrae 29; phalangeal formula for the manus 2.3.4.5.3 and for the pes 

2.3.4.5.4.; two pairs of mesosternal ribs contacting the mesosternum. 

Mode of reproduction: egg-laying. 

 

Recognized Species: Eleven species: Caledoniscincus austrocaledonicus (Bavay); Caledoniscincus 

haplorhinus (Günther); Caledoniscincus atropunctatus (Roux); Caledoniscincus festivus (Roux); 
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Caledoniscincus orestes Sadlier; Caledoniscincus aquilonius Sadlier, Bauer & Colgan; 

Caledoniscincus terma Sadlier, Bauer & Colgan; Caledoniscincus renevieri Sadlier, Bauer & 

Colgan; Caledoniscincus auratus Sadlier, Bauer & Colgan; Caledoniscincus chazeaui Sadlier, 

Bauer & Colgan; Caledoniscincus cryptos Sadlier, Bauer & Colgan: 

 

Caledoniscincus austrocaledonicus (Bavay) 

Lygosoma austro-caledonica Bavay, 1869: 21. 

Lygosoma austro-caledonicum dorsovittatum Roux, 1913: 118. 

Distribution: Widespread throughout the region including large and small islands, and Loyalty Islands. 

Comments: Recorded from a wide range of habitats at all elevations. 

 

Caledoniscincus haplorhinus (Günther) 

Euprepes haplorhinus Günther, 1872: 419. 

Distribution: Widespread throughout the region including large and small islands, and Loyalty Islands. 

Comments: Recorded from a wide range of habitats at all elevations. 

 

Caledoniscincus atropunctatus (Roux) 

Lygosoma austro-caledonicum atropunctatum Roux, 1913: 117. 

Distribution: Widespread throughout the region including large and small islands, and Loyalty Islands. 

Comments: Recorded from a wide range of habitats at all elevations. 

 

Caledoniscincus festivus (Roux) 

Lygosoma austro-caledonicum intermedium Roux, 1913: 119. 

Lygosoma austro-caledonicum festivum Roux, 1913: 120. 

Distribution: Widespread throughout the Grande Terre. 

Comments: Recorded from a wide range of habitats at all elevations. 

 

Caledoniscincus orestes Sadlier 

Caledoniscincus orestes Sadlier, 1987: 48. 

Distribution: North-east region on the Panié Range, southern ranges in the east-central region, and Massif de 

Koniambo in the west-central ranges.  

Comments: Recorded from forest habitats at mid-high elevation on the Panié Range, and only from high 

elevation on the central range sites.  

 

Caledoniscincus aquilonius Sadlier, Bauer & Colgan 

Caledoniscincus aquilonius Sadlier, Bauer & Colgan, 1999: 65. 

Distribution: Ranges in the north-east and north-west regions.  
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Comments: Recorded primarily from humid forest habitats on both metamorphic and ultramafic surfaces, and 

in riverine gallery forest on the north-west coast.  

 

Caledoniscincus terma Sadlier, Bauer & Colgan 

Caledoniscincus terma Sadlier, Bauer & Colgan, 1999: 68. 

Distribution: North-east region at Mt Mandjélia at the northern end of the Panié Range. 

Comments: Recorded from mid-high elevation humid forest habitat. 

 

Caledoniscincus renevieri Sadlier, Bauer & Colgan 

Caledoniscincus renevieri Sadlier, Bauer & Colgan, 1999: 69. 

Distribution: East-central ranges at Mt Aoupinié and Col’de Rousettes, and west-central ranges at Adio. 

Comments: Recorded primarily from humid forest habitats on metamorphic surfaces. 

 

Caledoniscincus auratus Sadlier, Bauer & Colgan 

Caledoniscincus auratus Sadlier, Bauer & Colgan, 1999: 70. 

Distribution: Northern part of the west-central region in the Pouembout River Valley, and the north-west 

coast near Koumac. 

Comments: Comments: Recorded from humid forest and riverine gallery forest habitats on alluvial surfaces.  

 

Caledoniscincus chazeaui Sadlier, Bauer & Colgan 

Caledoniscincus chazeaui Bauer & Colgan, 1999: 72. 

Distribution: North-east region near Hienghéne and in the central ranges of the east-central region at Forét 

Plate, Tchingou and near Bopope. 

Comments: Recorded primarily from humid forest habitats on both metamorphic and ultramafic surfaces, and 

in coastal humid forest on karts.  

 

Caledoniscincus cryptos Sadlier, Bauer & Colgan 

Caledoniscincus cryptos Sadlier, Bauer & Colgan, 1999: 74. 

Distribution: East-central ranges near Col d’Amieu. 

Comments: Comments: Recorded from mid elevation humid forest habitat.  

 

Comments: Most species of Caledoniscincus are small in size. Only one species C. festivus could be 

described as moderately large, and another C. orestes tends toward this state. All species are 

characterized by obvious sexual dichromatism in colour and pattern in which adult females retain 

the juvenile coloration but adult males change tone and definition of the dorsal and lateral colour 

and markings, even developing new features. Most species are similar in body proportions and 

scalation, and as such the diagnostic features in morphology between species relate mainly to 
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differences in adult male coloration. However, certain coloration traits can be variable within 

species, and as such it can be difficult to unequivocally assign all individuals to a particular species 

based on coloration criteria alone, particularly juveniles and females which retain a uniformly two 

toned coloration.  To assist with the identification of distinct evolutionary lineages within the genus 

multi-locus allele frequency data(10) (allozyme electrophoresis) in combination with morphological 

data was used to identify species boundaries among the perceived putative taxa, particularly those 

distributed allopatrically in humid forests of the central and northern ranges.  

 

The data from allozyme electrophoresis(10) showed significant genetic differentiation between the 

allopatrically distributed species C. auratus, C. renevieri and C. cryptos, identifying these as highly 

distinctive evolutionary lineages. Caledoniscincus cryptos was recognized on this criterion alone as 

it was represented by a single adult male specimen that could not be distinguished from C. 

renevieri. The level of differentiation between C. cryptos and either of its nearest congener’s, C. 

auratus or C. renevieri, was similar or as great as that identified for the sympatric sister species C. 

austrocaledonicus and C. haplorhinus. Genetic information from DNA sequence(22) data did not 

provide comparable levels of differentiation to those identified in the allozyme study for C. 

renevieri and C. auratus, and was unable to differentiate C. cryptos from C. renevieri. The level of 

differentiation provided by fixed differences in characters states in the allele frequency data provide 

diagnostic nuclear markers indicative of species boundaries, and on this basis species recognition 

for each C. auratus, C. renevieri and C. cryptos is maintained, and the low level of differentiation 

provided by the DNA sequence data a consequence of the limitations of this particular genetic 

marker in recognizing recently evolved species. 

 

The allozyme based genetic study(10) also identified C. aquilonius and C. terma as sister taxa 

differentiated by 2 fixed differences, but the genetic differentiation provided by DNA sequence 

data(22) did not support this level of discrimination. As before, the level of differentiation provided 

by the allozyme data between these two taxa, which occur in an area of broad regional (Panié 

Range) sympatry, provides diagnostic as nuclear markers indicative of lineage divergence in 

recently evolving species, and recognition of both species is maintained.  

 

Intrageneric relationships within Caledoniscincus based on DNA sequence data are not well 

resolved other than providing support for a well supported terminal group of three ‘generalist’ 

species: C. austrocaledonicus, C. haplorhinus, and C. festivus. These taxa have island wide 

distributions with C. austrocaledonicus and C. haplorhinus also widely distributed on most offshore 
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island groups but with C. festivus restricted to Grande Terre. All three also occupy a broad range of 

habitats, C. austrocaledonicus and C. festivus are primarily forest species but will occupy maquis 

and secondary habitats, whereas C. haplorhinus occupies a range of more open habitats and usually 

only occurs around the edge of forest habitat. 

 

 

‘Genus 3’ Group 
The genetic data(22) identified the species in ‘Genus 3’ as a well supported lineage (BPP 1, 

Bootstrap support 100%) within the Tasmantis group of skinks, but with no inferred close 

relationship to any other genus in the group. In this scheme of relationships for the Eugongylus 

group skinks ‘Genus 3’ lies outside the well supported lineage (Nannoscincus (Lioscincus group + 

Phoboscincus group + Caledoniscincus group), as does the New Caledonian species ‘Genus 4’ 

novaecaledoniae, and a lineage that includes the New Zealand genera inclusive of the Norfolk/Lord 

Howe Island Oligosoma lichenigera –though this larger encompassing group receives no support as 

a lineage in its own right. A more recent molecular phylogeny of Chapple et al. (2009) which 

sampled extensively the New Zealand Eugongylus group skinks, and also included representative 

taxa from the New Caledonian skink fauna for out-group comparison, retrieved a monophyletic 

New Caledonian skink group represented by C. austrocaledonicus, N. mariei, M. tricolor, and 

tillieri that is the sister group to the New Zealand + Lord Howe/Norfolk Island O. lichenigera. 

 

The two species in the ‘Genus 3’  group share only a modest suite of morphological apomorphies 

that serve to define it, including: fused frontoparietal scales; keeled body scales; a windowed lower 

eyelid; and a long tail – all character states that also occur in taxa in other groups. The most 

convincing evidence for monophyly of this group outside of the genetic data comes from unusual 

shared habitat a behavioural attributes, and how these relate to shared morphological traits.  

 

 

Genus ‘Genus 3’ gen. nov.   

Type species: Leiolopisma tillieri Ineich & Sadlier, 1991, here designated. 

 

Diagnosis [apomorphic character states for the ‘Genus 3’ group denoted as follows: *]: Both species are moderately 

large in size (maximum snout vent length 61–64mm) with a moderately elongate body, well 

developed limbs and digits, and very long tail* (maximum tail length range ~250 - 300% of SVL).  
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Scalation: distinct supranasal absent; nasal scale lacking a prominent postnasal suture; frontonasal 

broader than long; prefrontals large; frontal longer than broad; supraoculars four; *frontoparietals 

fused; interparietal distinct; parietals each bordered by a single nuchal and one (maruia) or two 

(tillieri) upper secondary temporal scales; primary temporal single; lower secondary temporal 

single; tertiary temporals usually two; nasals widely separated; supraciliaries usually 7 (maruia) or 

fewer (tillieri) through fusion; upper labials usually 7 with the fifth subocular and contacting the 

lower eyelid; postmental contacting first and second lower labial; chinshields three, first pair in 

broad contact; *body scales keeled (maruia three weak keels; tillieri two strong keels). 

Osteology: premaxillary teeth usually 9 (tillieri) or 11 (maruia); atlantal arches and intercentrum of 

first cervical vertebrae present as three separate units; 29 presacral vertebrae; *postsacral vertebrae 

~60+; phalangeal formula for the manus of 2.3.4.5.3 and for the pes of 2.3.4.5.4; two pairs of 

mesosternal ribs contacting the mesosternum. 

Mode of reproduction: egg laying (maruia) and live-bearing (tillieri). 

 

Recognized Species: Two species, ‘Genus 3’ tillieri and ‘Genus 3’ maruia: 

 

‘Genus 3’ tillieri Ineich & Sadlier 

Leiolopisma tillieri Ineich & Sadlier, 1991: 344. 

Distribution: Widespread in the south of the island, extending as far north as Mt Vulcain and the Ni River. 

Comments: Restricted to maquis shrubland habitats. 

  

‘Genus 3’ maruia Sadlier, Whitaker & Bauer 

Lioscincus maruia Sadlier, Whitaker & Bauer, 1998; 335. 

Distribution: East-central region ultramafic ranges at Me Adéo and subsequently west-central ultramafic 

ranges at Plateau de Tia and Massif de Kopéto. 

Comments: Restricted to maquis shrubland habitats. 

Comments: The two species are similar in overall body form in having long legs, a long tail and an 

angular head, and in aspects of behaviour(9) and habitat preference (restricted to maquis habitats). 

The ranges of the two species appear to be broadly parapatric, and they act as ecological analogues 

within their respective regions. However, the two species also show significant differences in 

morphology and are genetically highly divergent. The extremes of morphological differentiation 

seen in tillieri are rare in other New Caledonian skinks (two upper secondary temporal scales and a 

nuchal scale bordering each parietal scale), or unique to the species (strongly bicarinate scales with 

the keel interrupting the posterior free edge; fewer supraciliary scales by fusion of some of the 
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anterior scales).  By comparison maruia is plesiomorphic in its head scalation and the weakly 

tricarinate body scales of this species represent the more plesiomorphic form of this character for 

the genus (see Appendix 1). The level of genetic differentiation identified by nucleotide sequence 

data(22) for the mitochondrial gene ND2 is high (~20.0%) relative to other species pairs of New 

Caledonian skinks (see(18)). The degree of both morphological and genetic divergence between these 

species indicates they have been on long-term independent evolutionary trajectories. 

 

 

‘Genus 4’ Group 
The molecular phylogeny(22) identified ‘Genus 4’ as an independent lineage within the Tasmantis 

group of skinks with no inferred close relationship to any other genus in the group. In this scheme 

of relationships for the Eugongylus group of skinks the ‘Genus 4’ lineage lies outside the well 

supported glade (Nannoscincus (Lioscincus group + Phoboscincus group + Caledoniscincus 

Group), along with the New Caledonian ‘Genus 3’ lineage and a lineage that includes the New 

Zealand genera inclusive of the Norfolk/Lord Howe Island ‘O.’ lichenigera. 

 

A modest suite of morphological apomorphies define ‘Genus 3’, including: fused frontoparietal 

scales; fusion of the tertiary temporal into a single broad scale;  keeled body scales; a windowed 

lower eyelid; fusion of elements of the atlantal vertebrae; a long tail; and a  deep blue colour to the 

mouth lining and tongue.  Of these a single broad tertiary temporal scale and blue mouth lining and 

tongue are unique to ‘Genus 4’ within the context of the endemic New Caledonian radiation. This 

suite of character states in combination will diagnose the genus, as represented by the species 

novaecaledoniae, from all other genera of skinks in the Tasmantis group, and supports its 

recognition as a distinct evolutionary lineage as indicated by the genetic data. 

 

 

Genus ‘Genus 4’ gen. nov.   

Type species. Lygosoma (Leiolopisma) novaecaledoniae Parker, 1926, designated hereby. 

 

Diagnosis: maximum snout vent length 68mm with a moderately elongate body, well developed 

limbs and digits, and relatively *long tail (maximum tail length ~200% of SVL).  

Scalation: *no distinct supranasal; nasal scale lacking a prominent postnasal suture; frontonasal 

slightly broader than long; prefrontals large; frontal longer than broad; supraoculars four; 

*frontoparietals fused; interparietal distinct; parietals each bordered by a single nuchal and upper 
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secondary temporal scale; primary temporal single; lower secondary temporal single; *tertiary 

temporals fused to form a single scale; nasals widely separated; supraciliaries usually 7; upper 

labials usually 7 with the fifth subocular and contacting the lower eyelid; postmental contacting first 

and second lower labial; chinshields three, first pair in broad contact; *body scales with three 

moderately strong keels dorsally. 

Osteology: premaxillary teeth 11; *atlantal arches of first cervical vertebrae fused to intercentrum; 

29 presacral vertebrae; phalangeal formula for the manus of 2.3.4.5.3 and for the pes of 2.3.4.5.4; 

two pairs of mesosternal ribs contacting the mesosternum. 

Mouth lining and tongue colour *deep blue. 

Mode of reproduction: egg laying. 

 

‘Genus 4’ novaecaledoniae (Parker) 

Lygosoma (Leiolopisma) novae-caledoniae Parker, 1926:493. 

Distribution: Widespread (albeit sparsely) across the central and northern regions of New Caledonia.  

Comments: Recorded from a wide range of habitats including low-mid elevation humid forest, coastal scrub, 

and Acacia scrubland bordering mesophyll dry forest (Whitaker et al., 2005). 

 

 

Genus Geoscincus Sadlier – group incertae sedis 

Geoscincus Sadlier, 1986:6 (type species Eugongylus haraldmeieri Böhme, 1976). 

 

Geoscincus, as represented by the species haraldmeieri, is a highly divergent skink whose 

immediate affinities are unclear, it has not even been unequivocally established as a member of the 

Eugongylus group of skinks, although the orientation of the nuchal scales flush with the parietal and 

the parietals in medial contact behind the interparietal would indicate this is likely. The species has 

not been recorded since its discovery over 30 years ago, and attempts to obtain DNA sequences 

from the ethanol preserved types were not successful(22). The species has atypical head scalation 

which includes extreme and mainly irregular fragmentation of the posterior head shields in the 

temporal region, a ‘scaled’ lower eyelid, and a low number of premaxillary teeth, all features only 

seen in relatively New Caledonia taxa. The extent and nature of fragmentation of the posterior head 

shields is otherwise only seen in Phoboscincus bocourti, as is the ‘scaled’ lower eyelid – the 

number of premaxillary teeth in bocourti is unknown, and a low number of premaxillary teeth of 9 

is only seen in Tropidoscincus aubrianus (Tropidoscincus sub-group) and ‘Genus 3’ tillieri (‘Genus 

3’ group). Geoscincus haraldmeieri also has small body scales in 46-48 rows around the middle of 
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the body, similar to bocourti (~66 rows). As such, the available evidence would indicate that the 

affinities of Geoscincus haraldmeieri are most likely to be with Phoboscincus bocourti. 

 

Diagnosis: Moderately large size (maximum snout vent length 112mm) with a moderately elongate 

body, moderately well developed limbs and digits.  

Scalation: distinct supranasal absent; nasal scale lacking a postnasal suture or crease; frontonasal 

broader than long; prefrontals large and narrowly separated; frontal longer than wide; supraoculars 

four; frontoparietals distinct; interparietal distinct; scales along the posterior edge of each parietal 

fragmented such that each is bordered by four scales the homology of which is unclear but could 

represent *two upper secondary temporal scales, a nuchal, and an internuchal scale; scales in the 

temporal region fragmented but likely representing *primary temporals two; *lower secondary 

temporal two; *tertiary temporals three; postlabials two; nasals narrow-moderately separated; 

anterior loreal large ‘squared’; supraciliaries 7; *upper labials 6, the fifth subocular and contacting 

the lower eyelid, last fragmented and lost; postmental contacting first and second lower labial; 

transversely enlarged chinshields two, first pair in broad contact, second pair variably separated 

from lower labials by a single row of small intervening scales; body scales smooth; lower eyelid 

scaled. 

Osteology: *premaxillary teeth 6-9; presacral vertebrae 29; phalangeal formula for the manus 

2.3.4.5.3 and for the pes 2.3.4.5.4. 

Mode of reproduction: unknown 

 

Recognized Species. Includes only the type species Geoscincus haraldmeieri Böhme. 
 

Geoscincus haraldmeieri Böhme 

Geoscincus haraldmeieri Böhme, 1976: 248. 

Distribution: Provenance uncertain – reported at from type locality Coula (500 m), however, subsequent 

investigations of the place bearing that name in the central ranges between Houaïlou and Bourail have failed 

to locate the type of forest alluded to in the type description. 

Comments: Reported as being taken from within a fallen decaying tree trunk in a well forested area. 
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4.2. LYGOSOMINE SKINKS AND A RECONSIDERATION OF ‘TAXONOMICALLY 

IMPORTANT CHARACTERS’  

Throughout the long history of lygosomine skink systematic studies particular morphological 

characters have influenced the partitioning of taxa over time into generic or sub-generic groups. 

These characters include: 

- a moveable vs non-moveable eyelid, used as a primary diagnostic character by Duméril 

and Bibron (1839), whereas Mittleman (1952), Fuhn (1969) and Greer (1972) used 

multiple states within the character to assign genera, and Boulenger (1887) and Smith 

(1937) the presence of a scaly lower eyelid or one with a transparent disc. 

- the position of the nostril in the nasal scale and the presence or absence of supranasal 

scales were used by Duméril and Bibron (1839) as a major characters in recognition of 

subgeneric groups, and later by Boulenger (1887), Smith (1937), Mittleman (1952) and 

Greer (1972) . 

- separate or fused frontoparietal scales used by Boulenger (1887), Smith (1937), 

Mittleman (1952) and Greer (1972). 

- large or small prefrontal scales, or loss of these used by Smith (1937), Mittleman 

(1952) and Greer (1972).  

- well developed pentadactyle limbs vs absent, shortened or rudimentary limbs with 

fewer than five fingers as a key diagnostic character in various states by Duméril and 

Bibron (1839), Boulenger (1887), Smith (1937) and Mittleman (1952) whereas Greer 

(1972) recognized multiple states with via progressive reduction of the digits of the 

forelimb. 

 

These characters were used by early workers to align species on perceived similarities, but later 

assumed importance in reflecting evolutionary relationships. In an evolutionary context the 

condition or state of a character, whether ‘primitive’ or ‘derived’ can significantly influence the 

interpretation of relationships between taxa. I here take the opportunity to review the concept of 

some characters which have had particular influence on interpretations of relationships between 

taxa within the Eugongylus group skinks. Information on the morphological and behavioural 

characters discussed is drawn from the taxonomic publications presented here (Chapter 3), from 

other published works, and from auxiliary research undertaken during the period of candidature (see 

Appendix 1).  

 



 

112 

 

Lower Eyelid: The presence of a transparent disc in the lower eyelid of skinks was one of the 

primary characters used in assigning species to groups early in the history of skink systematics 

(Duméril and Bibron, 1839; Boulenger, 1887) and progressively through the 20th century (Smith, 

1937; Mittleman, 1952; Greer, 1974) by workers as one of a suite of characters in assigning New 

Caledonian skinks to generic or subgeneric groupings at the time of description.  

 

Bavay (1869) appears to have followed the concepts of genera as defined by Duméril and Bibron 

(1839) in placing the first skinks described from New Caledonian into groups of genera defined the 

structure of the lower eyelid being primarily by being moveable (lizard-eyed) as opposed to fixed 

over the eye (snake-eyed). Most species were placed in the genus Gongylus as defined by Duméril 

and Bibron via possession of a suite of characters which included a moveable lower eyelid and a 

single species to the genus Ablepharus and assigned to Duméril and Bibron’s species peronii, 

presumably on the basis of its eye being covered by a fixed spectacle in the lower eyelid. It is 

unclear why Bavay was compelled to create a separate genus, Anotis, for the species mariei, given 

that he identifies the lower eyelid as being transparent over part of its surface, other than great 

weight was placed on the significance of loss of an ear opening (it was the earliest skink reported to 

have no ear – Shea pers. comm.) and cause for it being separated from other lizard-eyed skink 

genera. 

 

Boulenger’s (1887) allocation of New Caledonian species to genera was similarly based the 

presence of a moveable eyelid for an expanded Lygosoma and an immoveable eyelid as diagnostic 

for Ablepharus. Within Lygosoma Boulenger used the presence of a ‘scaly’ lower eyelid vs a lower 

eyelid with ‘an undivided transparent disk’ as part of the suite of characters used in defining 21 

subgenera. Roux (1913) followed Boulenger in assigning New Caledonian species to genera on the 

basis of a ‘moveable’ or ‘immobile’ lower eyelid and used the distinction between a ‘lower eyelid 

covered with scales’ or having a transparent disc as one of the characters in defining the subgenera 

to which he assigned species of New Caledonian skinks. Most species recognized at the time 

(nigrofasciolatum, tricolor - placing steindachneri Bocage in its synonymy, variabile and austro-

caledonicum) were placed in the sub-genus Leiolopisma defined as having an undivided transparent 

disk. The sub-genus Riopa, defined as having taxa with a lower eyelid that was either scaled or 

having an undivided transparent disk and supranasal scales, was used to accommodate garnieri 

(placing bocourti Brocchi in its synonymy) along with [Tachygyia] microlepis, [Eugongylus] 

albofasciolatum and [Eugongylus] rufescens. The species deplanchii was allocated incorrectly to 

the sub-genus Homolepida, defined as having a scaled lower eyelid and supranasal scales, placing it 
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in a largely Asian assemblage of species. The species gracilis and mariei were allocated to the sub-

genus Saiphos, defined as having lower the eyelid either scaled or with an undivided transparent 

disk, no supranasal scales, and diminutive (or absent) prefrontal scales.  

 

Smith (1937) included species of Lygosoma with a transparent disc in the lower eyelid as part of 

‘Section Leiolopisma’ with most assigned to the sub-genus Leiolopisma, a unit which was 

characterized, but not defined, by this feature.  Smith (1937: p. 223) regarded the presence of an 

undivided, more or less transparent disc in the lower eyelid as worthless in diagnosing genera, 

referring to the ‘transformation of the scaly lid into one having a disc’ in numerous species – 

presumably meaning numerous times. Several statements further indicate Smith (1937: p. 223) 

regarded this character as not indicative of relationships and hence the (sub-genus) Leiolopisma as 

artificial, referring to the ‘majority of Leiolopismids’ as characterized by the presence of the 

transparent disc in the eyelid as being ‘derived from Lygosoma by a simple change in the eyelid’ 

with ‘others derived from Emoia’. Smith also challenged the concept of Ablepharus as defined by 

the lower eyelid being a clear and fixed spectacle over the eye by indentifying inconsistencies in the 

structure in a suite of taxa and what was considered to be intermediate steps in the enlargement of 

the disc in other taxa, and indicating (if not specifically stating) a polyphyletic origin for the genus. 

Smith’s dismissal of the lower eyelid from defining groups at all but the very highest level (a scaly 

lower eyelid for Section Sphenomorphus) was a significant departure from tradition way 

partitioning lygosomine skinks.  

 

Mittleman (1952) reverted to a modified ‘Boulengerian’ approach to defining genera in using the 

character states of moveable vs immoveable eyelid and grades of this character from scaled to an 

opaque disc to a transparent disc in generic diagnoses for genera in the subfamily Lygosominae – 

but gives no indication of relationships between these genera or any inference of commonality of 

these states between genera. Thus the concept of a group of skinks, the Leiolopisma assemblage, 

defined as those species with a transparent window in the lower eyelid but lacking in character 

states considered worthy of allocation to other genera, persisted, despite Smith’s (1937) efforts, to 

the later part of the 20th century. The concept of Ablepharus, a large group of 38 species of skinks 

diagnosed by a non-moveable transparent disc covering the eye, as a lineage, was formally 

challenged by Fuhn (1969) who followed and expanded on the observations made earlier by Smith 

(1937) of intermediary stages in the degree of fusion of the lower eyelid to the upper palpebral rim 

in a number of taxa as evidence of the fixed ablepharine eye representing the terminal stage of 

parallel evolution in a several lines (lineages). Fuhn restricted the genus Ablepharus to a much 
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smaller group comprising the Eurasiatic species only, and resurrected a number of generic names 

from synonymy for the remaining African and Australian-Polynesian species based mainly in 

osteological characters of the skull and scalation. Fuhn’s work independently coincided with 

Greer’s recognition of the same principle in defining an expanded Lerista from among Australian 

species previously referred to Lerista, Ablepharus, Rhodona and Nodorha. 

 

Greer (1974) used the condition lower eyelid in inferring relationships between genera in the 

Leiolopisma assemblage identifying four states which he believed to be the general phylogenetic 

sequence from ‘primitive’ to ‘advanced’ condition: (1) lower eyelid scaly and moveable; (2) lower 

eyelid with a ‘clear’ window and moveable; (3) lower eyelid with a large spectacle immovably 

fixed in the raised position but not completely fused to the upper edge of the orbit – the 

preablepharine condition; (4) a large spectacle permanently covering the eye – the ablepharine 

condition. Greer polarized the primitive character state on the basis of its presence in a distant out-

group Eumeces and the infrequent occurrence of the more derived state in the near out-group 

Mabuya. In this publication Greer identified two groups of ‘lygosomid’ skinks (Groups II and III) 

that were in most respects the precursor to his later ‘Eugongylus group’. The salient points to note 

here with regard to the condition of the lower eyelid are:  

- the independent evolution of windowed lower eyelid in the Group I skinks and the 

Group II skinks by virtue of each group having evolved independently from a Mabuya-

like ancestor with a primitive scaled lower eyelid, and containing taxa with the 

primitive scaled eyelid condition – thus dispelling the earlier concept of a monophyletic 

windowed eyelid skink group (Leiolopisma). 

- the recognition of a Eugongylus sub-group (Eugongylus, Tachygyia, Phoboscincus) 

among the Group II taxa defined by large size and the presence of a ‘primitively 

derived’ scaled lower eyelid, and of a Leiolopisma sub-group defined by smaller size 

and some type of clear lower eyelid;. 

- the presence of a windowed eyelid in all the Australian Group III genera – an indication 

of monophyly of this particular suite of Group III taxa.   

 

Greer did indicate he believed a scaly lower eyelid had re-evolved from a clear window in three 

instances: the New Zealand Group II species Leiolopisma pseudornatum [now Oligosoma ornata]; 

the New Caledonian Group II species Anotis mariei and Anotis gracilis; and the Palau Group I 

species Lipinia leptosoma [now a Sphenomorphine skink]. 
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Figure 5: Different states of the lower eyelid in New Zealand skinks as identified by Hardy (1977) 
showing: a clear disc surrounded by small, even-sized scales (top) as seen in species of Oligosoma and; 
and varying states of division of the central area at the edges (lower right) or also divided medially 
(lower left) as seen in species of Cyclodina (after Hardy, 1977: p.229). All three conditions figured are 
also seen in the New Caledonian species Sigaloseps deplanchei, the conditions figured top and lower left 
in Phoboscincus garnieri, and that figured lower left in Eugongylus.  
 

Greer’s diagnosis of Eugongylus included a scaled lower eyelid, the presence of supranasal scales 

and paired frontoparietals, characters acknowledged as being ‘primitive’ and which placed 

Eugongylus as the most primitive member of the Eugongylus sub-group of Group II skinks, and as 

the ‘stem genus’ (Greer, 1974: p. 14) for the other two members of the sub-group Phoboscincus and 

Tachygyia (inferring an exclusive relationship between the three genera). Further, Eugongylus was 

considered to possibly represent ‘the closest living relative of the common ancestor’ (Greer, 1974: 

p. 14) of Group II skinks, and in doing influenced the perception of Eugongylus, as defined largely 

by possessing this particular suite of primitive scalation characters, as the most morphologically 

primitive member of what Greer (1979) was later to define as the ‘Eugongylus group’ of skinks. 

 

During the course of additional research undertaken during the period of candidature I have re-

examined this character across an extensive range of Eugongylus group taxa. My examination of 

species in the far distant out-group identified a windowed eyelid as present in Leiolopisma and 

Emoia, while the ‘scaled lower eyelid’ reported by Greer for Eugongylus is best interpreted as a 

divided, opaque ‘window’, not dissimilar to that seen in other Eugongylus group taxa. Hardy (1977) 

recognized the presence of two conditions in the lower eyelid of New Zealand skinks: one in which 

there is a transparent, well rounded, convex central scale strongly delineated from the surrounding 
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scales of the lower eyelid; and one in which the central scale is opaque, often irregularly shaped, 

may or may not be divided, and not well defined from the surrounding scales (the scales before and 

after being large – considerably more so than the other condition). A similar condition was reported 

for two New Caledonian species, Sigaloseps deplanchei(1; 11) and Phoboscincus garnieri(1) which 

was interpreted as subdivision of large central area in the lower eyelid by sutures. The small 

crepuscular species  Sigaloseps deplanchei(1) was described as having a grade of conditions from an 

‘obvious centrally located undivided semi-transparent disc’ to an ‘opaque window divided by one 

or more longitudinal sutures’ to being ‘fragmented by sutures dividing it into a number of opaque 

scales, largest located centrally’. It is worth noting here that its sister species S. ruficauda has only 

an undivided semi-translucent disc. These observations were based on a limited sample of 

specimens but subsequent collections have confirmed the pattern of variation observed.  The lower 

eyelid of Phoboscincus garnieri(1) was described as scaly but with the ‘central scales markedly larger 

than those at the perimeter and resembling a large opaque disc divided by median sutures’. The 

acquisition of addition material since then has found the presence of both a centrally located undivided 

semi-transparent disc in the lower eyelid and a large opaque disc divided by median sutures amongst 

the specimens examined of this species. The condition of the ‘scaled’ lower eyelid in Nannoscincus 

was described in detail (1), in particular the unusual morphology in which a distinct palpebral rim is 

lacking and the central area of the lower eyelid traversed by fine sutures. An assessment of the 

evolution of this character(3) regarded the most parsimonious  interpretation as one being derived 

from an ancestor with a distinct undivided ‘window’ in the lower eyelid. 

 

The identification of discrete phylogenetic groups for the New Caledonian skinks based on DNA 

sequence data(22) now allows an assessment of the most parsimonious evolutionary pathway for this 

character state in Sigaloseps deplanchei and Phoboscincus garnieri. The position of Sigaloseps 

within the Lioscincus group (moderately well supported) argues for the presence of an undivided 

semi-transparent disc in the lower eyelid as the plesiomorphic condition for the group, and the 

division of that disc by median sutures as an apomorphy within some S. deplanchei. The alternative 

scenario where the polarities for the character states are reversed and the divided or ‘scaly’ disc is 

plesiomorphic for the group would require independent evolution of  an undivided semi-transparent 

disc three times (vs one) within the group (once each in some S. deplanchei, S. ruficauda, and 

Lioscincus + Celatiscincus. Similarly the most parsimonious interpretation of the undivided semi-

transparent disc in the lower eyelid in the Phoboscincus group is for it being the plesiomorphic 

condition, with the division of that disc by median sutures as an apomorphy for the genus 

Phoboscincus, the scaled lower eyelid seen in Phoboscincus bocourti representing extreme 
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fragmentation, as seen in the temporal scalation of that species. The alternative argument in which 

the divided or ‘scaly’ disc seen in Phoboscincus is plesiomorphic for the group would require 

independent evolution of  an undivided semi-transparent disc two times (vs one) within the group 

(once each in Genus 1 and Lacertoides).  

 

This line of reasoning indicates the presence of a divided opaque ‘window’ in the lower eyelid to 

have evolved within the New Caledonian skinks in individual species within the Lioscincus 

(Sigaloseps deplanchei) and Phoboscincus (Phoboscincus garnieri) groups, and most likely as a 

special case in Nannoscincus, and the presence of a windowed eyelid may represent the 

plesiomorphic for the endemic New Caledonian skink radiation. However, the scaled lower eyelid 

reported for Phoboscincus bocourti and Geoscincus is anomalous within the endemic New 

Caledonian skink radiation and needs to be rechecked and evaluated as to whether it homologous to 

the secondary fragmentation of a ‘window’ outlined above. Similarly, the presence of a variably 

divided, opaque central scale as described for the New Zealand skinks placed into Cyclodina by 

Hardy (1977) in two recently identified independent genetic lineages (Chapple et al., 2009), 

indicates multiple evolutionary events for this trait in the New Zealand lineage, a concept further 

supported by the presence of an undivided window in the Lord Howe/Norfolk Island species 

Cyclodina lichenigera which the genetic studies (Smith et al., 2007; Chapple et al., 2009) have 

clearly identified as the sister group to the New Zealand skink radiation. In a broader phylogenetic 

context the interpretation of the scaled lower eyelid reported for the species of Eugongylus (Greer, 

1974; Greer & Shea, 2000) as also representing secondary fragmentation of a ‘window’ indicates 

the presence of a windowed eyelid is a potential corroborating apomorphy for the Eugongylus group 

as a whole. However, in this context the scaled lower eyelid reported for Tachygyia would also need 

to be rechecked and evaluated as to whether it represents secondary fragmentation of a ‘window’.  

 

Supranasal Scales: The presence of supranasal scales in skinks, like the presence of a transparent 

disc in the lower eyelid, has been one of the primary characters used in assigning species to groups 

early in the history of skink systematics throughout the 19th (Duméril and Bibron, 1839; Boulenger, 

1887) and 20th century (Smith, 1937; Mittleman, 1952; Greer, 1974). Differences in the terminology 

and interpretation of head scalation characters make the diagnoses and description of early workers 

difficult to follow, and subject to misinterpretation. Bavay (1869) makes no direct reference to 

supranasal scales in the description of the New Caledonian species Eumeces garnieri, but refers to 

large ‘upper nasal’ scales. Bocage (1873) gives the presence of two supranasal scales on each side 

in his diagnosis for Lioscincus, one of which as far as can be interpreted probably represents the 
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semilunar anterior loreal(1) typical of this species.  Boulenger (1887) lists the presence of supranasal 

scales in Lygosoma garnieri, Lygosoma [Tachygyia] microlepis, Lygosoma [Eugongylus] 

albofasciolatum and [Eugongylus] Lygosoma rufescens. From comments in the descriptions of 

species we can deduce that Boulenger regarded any scale defined above the nostril and bounded by 

the rostral and frontonasal as potentially a supranasal. Smith (1937), Mittleman (1952), and Greer 

(1974) all used the presence or absence of supranasal scales in assigning taxa to groups, but gave no 

indication of their concept of these scales.  

 

Greer (1974) regarded the presence of supranasal scales as indicative of the ‘primitiveness’ of a 

taxon, including this trait in the morphologically hypothetical ancestor of the Leiolopisma sub-

group of Group II skinks, citing the condition seen in L. spenceri as representative of the condition 

that would be expected in the ancestor, and its loss as an apomorphy in inferring relationships. He 

also regarded the presence of ‘supranasal scales’ as a feature that identified Eumeces as a primitive 

scincine and Mabuya as a primitive lygosomine. I have re-examined this character across a range of 

Eugongylus group taxa and found it to be highly variable in structure, calling into question the 

homology of this character within the Eugongylus group, and hence the perception of it being a 

common platform within the Eugongylus group from which shared derivations by fusion of elements 

that make up the supposed supranasal could be regarded as evidence of relationship. 

 

The supranasal is variable in expression between the species of Eugongylus, the presumed ‘most 

primitive taxon’ in the Eugongylus group (Greer, 1974: p.13). A distinct supranasal defined by 

prenarial and postnarial sutures that incorporate the top of the naris and separate the nasal and 

supranasal scales is present in Eugongylus rufescens, the suture between the naris and loreal 

(postnarial suture) is only variably present in Eugongylus albofasciolatus, and the supranasal sutures 

(prenarial and postnarial) are absent in Eugongylus unilineatus, a species was regarded by Greer and 

Shea (2000) as the generally most primitive species within the entire Eugongylus group. Assigning 

polarity to the presence or absence of supranasal scales for the genus is equivocal in terms of the 

number evolutionary steps required. In the broader context of all distant out-group taxa absence of 

supranasal scales as plesiomorphic would require independent evolution of distinct supranasal 

scales in Emoia and in E. albofasciolatus and E. rufescens (or the common ancestor to these two 

species), whereas the presence of supranasal scales as plesiomorphic requires independent loss of 

supranasal scales in Leiolopisma and Eugongylus unilineatus. However, the strength of the 

argument for either scenario lies in the homology of the supranasal scales in Emoia with those 



 

119 

 

found in Eugongylus, which in the species of Emoia examined is similar to that for Eugongylus 

albofasciolatus. 

 

The ‘supranasal’ scales in the Australian genera Pseudemoia (sensu Hutchinson et al., 1990) and 

Morethia (Greer, 1980) appear to be an entirely different structure consisting of a suture across the 

anterior part of the nasal that borders the margin of the naris above and postero-laterally, and 

continues to the nasal/labial suture. Occasionally a postnarial crease (rarely a suture) running from 

the upper postero-lateral margin of the naris back to the nasal/loreal suture in Pseudemoia spenceri 

gives the impression of a distinct supranasal scale above the naris and may account for earlier 

assignment of a distinct supranasal to this species (Greer, 1974). Hutchinson et al. (1990: p.541) 

regarded the lack of a postnasal suture in Pseudemoia spenceri as a ‘fused supranasal+postnasal’ 

scale. The presence in Pseudemoia and Morethia of a suture across the anterior part of the nasal that 

borders the margin of the naris above and postero-laterally may more logically represent a uniquely 

derived condition, in itself indicative of a close relationship between these taxa, rather than as the 

remnant sutures of once distinct supranasal and postnasal scales. The ‘supranasal’ scale reported by 

Greer (1982) for baudini most likely represents fragmentation of the loreal scale - highlighting the 

problems encountered in the simplistic application of a ‘broad-brush’ inference of homology for 

character states.  

 

Among the endemic New Caledonian skink genera the supranasal scale in the species of 

Phoboscincus is clearly defined and incorporates the naris into the suture dividing the nasal and 

supranasal scale, and in Phoboscincus garnieri the naris lies between (and divides) a distinct 

postnasal and nasal scale. The ‘supranasal’ scale reported for Lacertoides pardalis(8) represents an 

independent derivation resulting from fragmentation in the region of the nasal and frontonasal 

scales, and not considered homologous with the supranasal scales found in Phoboscincus or 

Eugongylus. 

 

In the light of the assessments made, large, well defined, and putatively homologous supranasal scales 

in the Eugongylus group occur only in Phoboscincus in the New Caledonia taxa, and in Eugongylus 

(some), Emoia and Tachygyia outside this group. The presence of distinct supranasal scales in two of 

the three taxa in the distant out-group indicates this character state is most likely plesiomorphic for the 

Eugongylus group and that fusion of these scales in Leiolopisma is an independent derivation. The 

absence of a supranasal in all immediate out-group taxa (endemic New Zealand skinks) and the 

majority of taxa in the near out-group would argue for the absence of supranasal scales as 
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plesiomorphic for these groups, and the presence of modified ‘supranasal’ scales in Pseudemoia and 

Morethia is a uniquely derived condition. Regarding the supranasal scales in Phoboscincus as 

homologous with those in the distant out-group taxa infers retention of an assumed plesiomorphic 

character in Phoboscincus and at least seven cases of loss of this state in the New Caledonian 

groups as identified by the genetic groups(22), or as a single reversal to the plesiomorphic state in the 

genus. Alternatively the supranasal scales in Phoboscincus could represent an extension of the trend 

towards fragmentation of head scales that typifies the Phoboscincus group, resulting in the 

independent evolution of this trait through fragmentation of scales in the nasal region to produce the 

large scales superior to the naris. However, the constancy and symmetry of the suture lines 

associated with the supranasal scales in Phoboscincus, and the similarity with Eugongylus rufescens 

in the positioning of the sutures, argues against a random pattern of fragmentation which tends to 

typically produce more unevenly sized and positioned scales as the end product. 

 

Frontoparietal and Interparietal Scales: The presence of paired or fused frontoparietal scales was 

used by Boulenger (1887), Smith (1937), Mittleman (1952) and Greer (1974) in defining groups of 

genera or individual genera, and the interparietal scale separate or fused to the frontoparietal scales 

as a trait in further defining taxa by the latter three workers. Smith (1937: p. 215) refers to the 

phylogenetic direction of this character as being towards fusion in ‘reduction in the number of 

shields by the union of two or more’, and that this union of the frontoparietals and interparietal has 

‘occurred again and again’, in effect recognizing its limitation in defining phylogenetic 

relationships. Greer (1974) outlined a phylogenetic sequence of fusion of these scales, but admitted 

there was little hard evidence to support it, drawing on the widespread condition of three separate 

scales in nearly all  species of Mabuya, the presumed stem genus of lygosomine skinks, as support 

for ‘primitiveness’ of this condition, but restricted its use to defining genera in pair wise 

comparisons. Hutchinson et al. (1990) also regarded separate frontoparietals as the plesiomorphic 

state for this character, and for the independent acquisition of fused frontoparietals a number of 

times. 

 

Within the Eugongylus group the frontoparietal scales are separate in the distant out-group taxa 

Eugongylus and Leiolopisma but fused in Emoia – the other giant Pacific region skink Tachygyia also 

has fused frontoparietals. The immediate out-group taxon, the New Zealand skinks, all have separate 

frontoparietal scales (including the Lord Howe/Norfolk Is. species lichenigera), and a slight 

majority (seven of twelve) of the near out-group Australian taxa also have fused frontoparietal 
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scales, but the genetic evidence is uninformative as to how many independent evolutionary events 

this represents. As such there are three possible scenarios for the distribution of this character state: 

• paired frontoparietal scales as the plesiomorphic state for the immediate and near out-group 

taxa + the endemic New Caledonian radiation with fusion of these scales in more than half 

of the near out-group Australian genera (see above), and in eight groups or sub-groups of 

endemic New Caledonian skinks (see above). 

• paired frontoparietal scales as the plesiomorphic state for the immediate and near out-

groups with fusion of these scales in some of near out-group genera (see above), and fused 

frontoparietals the plesiomorphic state for the endemic New Caledonian skinks (see above) 

with reversals to a paired condition in four New Caledonian skink genera (see first 

scenario).  

• fused frontoparietals as the plesiomorphic state for the near out-group + endemic New 

Caledonian radiation with reversals independently to a paired condition in: five Australian 

near out-group genera; the New Zealand immediate out-group genera; and four New 

Caledonian skink genera (the Nannoscincus group, 4 species; ‘Genus 1’ in the 

Phoboscincus sub-group; and Graciliscincus, Simiscincus, and ‘Genus 2’ in the 

Caledoniscincus sub-group). 

The first of these scenarios would seem to be the most parsimonious, and likely to require fewer 

putative evolutionary events, but still implies fusion of the frontoparietal scales has evolved 

independently on numerous occasions, supporting previous claims (Smith, 1937: p. 215). 

 

Prefrontal Scales: The presence of large prefrontal scales has been used by later workers as part of 

the suite of morphological characteristics defining genera of skinks. Smith (1937) and Mittleman 

(1952) used the character to varying degrees, but inconsistently, to define genera on the basis of 

presence vs absence and size, large vs small, but in Smiths case not in dealing with any taxa which 

were in the Eugongylus group. Mittleman made use of the character in defining his concept of 

Anotis (minute; for mariei and gracilis plus several Australian species), and Leiolopisma (large for 

nigrofasciolatum and a suite of New Zealand and Australian species) and in defining Lampropholis 

(small; for most of the remaining New Caledonian skinks and some Australian species), but not for 

Tachygyia to which he assigned garnieri and the other Pacific region giant skink microlepis. Greer 

assigned the ‘primitive’ state to large prefrontals and smaller size or absent as ‘advanced’ in 

diagnosing Anotis (prefrontals lacking or small and widely separated, but still also containing two 

Australian species) and Leiolopisma (as large and well developed but also including New Zealand 
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and Australian species), but did not discuss the distribution of these character states across other 

Eugongylus group taxa. 

 

Large prefrontal scales are found in the distant out-group taxa Eugongylus and Leiolopisma, the 

prefrontal scales in Emoia are large and distinct but vary from moderately separated to broadly 

contacting. Large prefrontal scales are also the condition for most of the near and immediate out-

group taxa. In the New Caledonian radiation reduction in the size of the prefrontals occurs in all taxa 

in the Caledoniscincus group, reaching its extreme condition in Graciliscincus, and also occurs in a 

separate evolutionary group in the species of Nannoscincus all of which have either very small and 

widely separated prefrontals or are variably absent in some species.. The presence of large prefrontal 

scales in all taxa in the distant out-group, most taxa in the near out-group, and all taxa in the immediate 

out-group indicates this character state is plesiomorphic for the Eugongylus group and also for the 

endemic New Caledonian skinks, with reduction in the size of the prefrontals having evolved 

independently in two major evolutionary groups in the New Caledonian skink radiation. The 

widespread occurrence of large prefrontals in nearly all the Australian near outgroup taxa also lends 

some support to idea of loss of large prefrontals without reduction in size for the Australian species 

[Anepischetosia] maccoyi (3) as proposed when the species was considered part of Nannoscincus and  

total loss vs extreme diminutation of the prefrontal scales was hypothesized as one of the key characters 

in a primary basal split between the (then) Australian region taxa and the New Caledonian taxa. 

 

Limb Reduction and Body Elongation: Among the major difficulties in exploring these characters 

in a taxonomic setting has been to distinguish discrete character states in what is usually expressed 

as a continuum of variation, and to distinguish between limb reduction vs body elongation where 

one is used to define the other. Early workers tended towards recognizing states as arbitrary ratios 

(overlap of adpressed limbs) or as easy to quantify, externally visible characters (limbs present vs 

absent; number of toes). Smith (1937) and Mittleman (1952) recognized varying grades of reduction 

in size or loss in group diagnoses. Boulenger (1887) considered genera, and relationships between 

genera, defined on limb reduction as artificial and arranged species with vary degrees of reduction 

as a graded series within predefined genera, in effect acknowledging multiple evolutionary events in 

leading to limb loss. However, he still used the character to define sub-genera within Lygosoma, 

attesting to the artificial nature of the genus. Smith (1937) more-or-less echoed the sentiments of 

Boulenger regarding changes in body attenuation and limb reduction as having no bearing on 

phylogeny, but also used the different character states associated with limb reduction in grouping 

species within subgenera (sections) defined on other criteria. Mittleman also used body attenuation 
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and limb reduction extensively in diagnosing genera within the Lygosominae, but gave no 

comments on the relationship of this character to phylogeny.  

 

Greer (1982 onwards) introduced new states in defining relative body proportions by exploring 

osteology (number of vertebrae; reduction in number of phalanges), rather than emphasizing ratios 

or end points of the developmental sequence. A revision of the group of small and elongate species 

of Nannoscincus (previously allocated to Anotis by Greer, 1974) by Sadlier (1) in 1986 which 

included the Australian species maccoyi and graciloides and New Caledonian species gracilis, 

mariei, and sleveni, rediagnosed the genus on the basis of a unique pattern of phalange reduction 

within Eugongylus group skinks involving loss of a phalange on the 4th digit of the manus – an 

action that resulted in the removal of graciloides. However, the later description of the distantly 

related Australian Lampropholis elongata by Greer (1997) clearly indicated the potential for this 

same pattern of phalange loss to evolve independently. The presence of the character state regarded 

as the unique unifying feature for Nannoscincus in a distantly related group indicated it did not 

necessarily represent conclusive evidence of close relationship between the Australian species 

maccoyi and the New Caledonian Nannoscincus as had previously been proposed. This is not 

surprising given a pattern of phalange reduction involving the 4th digit of the manus in other groups 

of skinks (Greer, 1991) and squamate lineages. The genus Nannoscincus was subsequently re-

diagnosed and recognized as a monophyletic unit of New Caledonian species only(21), and later 

genetic studies(22) provided support for these actions in recognizing monophyly of a strictly New 

Caledonian Nannoscincus. 

 

Within the New Caledonian skinks elongation of the body, as typified by an average trunk length 

(distance between fore and hindlimbs) approaching or exceeding  greater than 60% of total body 

length (SVL) is seen in most species of Nannoscincus, and in Graciliscincus. In Nannoscincus body 

elongation is concordant with an increase in the number of presacral vertebrae within a 

progressional series that appears to have evolved independently within each the ‘mariei’ and 

‘gracilis’ lineages(3). Graciliscincus is more elongate (axilla to groin length ~65% of SVL) and has 

a high number of presacral vertebrae (34-36). Nannoscincus and Graciliscincus each reside in 

separate genetic lineages within the New Caledonian skink radiation(22), evidence the trends in body 

elongation have evolved independently in each genus. Elongation of the body is often accompanied 

by an increase in the number of presacral vertebrae and reduction in limb size relative to body size 

(Greer, 1989: p.118), and usually (but not always) associated with scincid lizards that are primarily 
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fossorial in their behaviour and typified by a suite of apomorphic traits which appear to reflect 

common selection pressures on morphology associated with life style.  

 

A primarily fossorial mode of existence is known for the Australian Eugongylus group taxa 

Anepischetosia and Eroticoscincus, the New Caledonian Nannoscincus, Graciliscincus and 

Simiscincus(14,16),  and for the Melanesian Geomyersia (McCoy,  but has not been recorded in the 

New Zealand scincid fauna. The genetic and morphological data in combination identify the New 

Caledonian fossorial taxa as belonging to two separate groups, Simiscincus and Graciliscincus in 

the Caledoniscincus group, and Nannoscincus. The presence of taxa in each group with only 

moderately elongate trunks and the plesiomorphic number of presacral vertebrae (Simiscincus and 

Nannoscincus greeri) indicate that the derived states are not a prerequisite for a fossorial existence.  

 

Size - Diminutism and Gigantism: Size was not used routinely by early workers in assigning 

Lygosomine skinks to groups. Only later, when Greer (1974) assigned polarities to character states 

used to define sub-groups within the Eugongylus group of skinks, did an underlying inference of 

‘primitiveness’ associated with large size arise, given most large bodied taxa identified as relatively 

plesiomorphic in scalation and osteology were large in size (Eugongylus, Phoboscincus, 

Tachygyia), although at the time Greer did identify ‘Leiolopisma’ spenceri as embodying the most 

primitive attributes for the group, presumably by virtue of possessing the greater number of primitive 

morphological traits.  

 

Within the Eugongylus group large size is seen in the Indo-Pacific region Eugongylus (up to 

228mm SVL - Greer, 1974) and Indian Ocean Leiolopisma (150mm SVL), both distant out-group 

taxa, and in the Pacific region island species Tachygyia (174 SVL - Greer, 1974), further some 

species of Emoia in the distant out-group exceed 100mm SVL. There are a few moderately large 

New Zealand species in the immediate in-group that approach or just exceed 100mm SVL and only 

two, Oligosoma otagense and Cyclodina alani, approach 150mm SVL (Jewell and Morris, 2008).  

In the near out-group of Australian species, only one, Niveoscincus palfreymani, approaches 

100mm SVL. In the New Caledonian skink radiation a few species, Lacertoides, ‘Genus 1’ 

nigrofasciolatum, approach or exceed 100mm SVL, but exceptionally large body size is seen only 

in the species of Phoboscincus, both of which exceed 200mm SVL(1). As such extremely large size, 

or ‘gigantism’, in the Eugongylus group is largely an island phenomenon.  
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Interpreting the large body size seen in the distant out-group taxa Eugongylus and Leiolopisma as 

plesiomorphic for the Eugongylus group would also infer this character state as a retained 

plesiomorphy for the New Caledonian Phoboscincus group, and hence multiple independent cases 

of evolution towards a smaller body size in all the other New Caledonian skink groups, and even 

within the Phoboscincus group (Lacertoides maximum SVL 150mm and ‘Genus 1’ 

nigrofasciolatum ~100mm SVL).  Alternatively, the moderately large body size of some members 

of each the immediate, near and distant out-groups, and in the Phoboscincus group of species, could 

be seen as evidence for a moderately large size being the more parsimonious plesiomorphic state 

within the Eugongylus group, with independent evolutionary trends to extremes of size, ‘gigantism’, 

in different genera throughout the Eugongylus group. It is worth noting here that recently 

reallocated species Eugongylus unilineatus (de Rooij), possibly the generally most primitive 

member of the Eugongylus group (Greer & Shea, 2000), has a moderately large body size 

(maximum SVL 118mm).  

 

At the other extreme diminution in size within the Eugongylus group occurs in the near out-group 

Australian taxa Anepischetosia, Eroticoscincus (32mm SVL -Czechura, 1981), Menetia (40mm 

SVL or less -Greer, 1974), Lygisaurus, some Melanesian taxa (Geomyersia 36mm SVL or less – 

Greer, 1968; 1982) all of which are near out-group species, and the widespread Indo-Pacific 

Cryptoblepharus (36-51mm SVL – Horner, 2007). There are no really small species in the 

immediate out-group of New Zealand species (smallest Cyclodina aenea ~62mm SVL - Hardy, 

1977; Gill &Whitaker, 1996). Amongst the New Caledonian skinks extreme diminution of body 

size has occurred only in the Nannoscincus group in which most species are small and all have a 

body length of less than 50mm, some less than 40mm. In this group diminution in body size also 

involves elongation of the trunk and all species approach or exceed an axilla to groin length greater 

than 60% of total body length, accompanied in some species with a concordant increase in the 

number of presacral vertebrae(3;13;18;21). Only one other New Caledonian genus, Graciliscincus, is 

similarly small in size (58mm SVL), and also has accompanying elongation in the body(16) reflected 

in a significant increase in the number of presacral vertebrae.  

 

Small body size without marked elongation of the body is seen two New Caledonian skink groups. 

It is present in both species of Celatiscincus and in Sigaloseps deplanchei (Lioscincus group), and 

appears to have evolved independently in each case, and is the state for most species of 

Caledoniscincus (Caledoniscincus sub-group). The Caledoniscincus sub-group is of particular 

interest in that it contains taxa that are both surface active with moderately well proportioned limbs, 
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and taxa that are fossorial showing varying degrees of body elongation. However, the genetic 

relationships(22) between genera in the Caledoniscincus sub-group are uninformative with respect to 

polarity of body size. The two fossorial taxa Graciliscincus and Simiscincus share an impressive 

suite of morphological apomorphies that strongly suggest they are sister taxa(7;16) and such a 

relationship between Graciliscincus and Simiscincus would infer either small body size as an 

apomorphy for the Caledoniscincus sub-group with a reversal towards larger body size in 

Simiscincus, or independent evolutionary trajectories towards small body size in Graciliscincus and 

in Caledoniscincus. Support for the latter scenario is equivocal, the intrageneric relationships within 

Caledoniscincus retrieved from the molecular phylogeny identify C. orestes (one of the two largest 

species in the genus) as the sister to all other species in the genus whereas other even larger species, 

C. festivus, is nested well within the group. 

 

The atlantal vertebra: Greer (1989) introduced this character into systematic studies of the 

Eugongylus group skinks in proposing a single monophyletic lineage, the Pseudemoia group, for a 

suite of species diagnosed by a single apomorphy, the ventral fusion of the three elements that make 

up the first presacral vertebra (the atlas) into a single round bone. This putative lineage comprised 

Australian genera and taxa in the Eugongylus group from New Guinea and New Caledonia. Greer 

did not specifically name the extralimital taxa included in the Pseudemoia group but fusion of the 

atlantal vertebra had previously been identified for the New Caledonian taxa Sigaloseps, 

Caledoniscincus and Nannoscincus(3). In the process of recognizing the lineage, Greer (1989) also 

identified a number of putatively monophyletic constituent genera for some (but not all) of the 

Australian taxa formerly part of the all-encompassing ‘Leiolopisma’ sensu Greer (1974).  For some 

of the groupings of species Greer was obliged to use the generic names proposed by Wells and 

Wellington (1985), if not their concept (given operational diagnoses did not exist), introducing the 

first widespread usage of an alternative taxonomy for those Australian species formerly in 

‘Leiolopisma’. Among the suite of Australian taxa recognized as part of the Pseudemoia group 

Greer recognized a redefined Pseudemoia Fuhn, into which was placed two species only, spenceri 

(type species of the genus) and palfreymani, and the generally primitive group of Australian species 

entrecasteauxii (A and B forms) and baudini were placed into the genus Claireascincus. The 

generic allocation species would later prove to be particularly problematic given the conflicting 

phylogenetic hypothesis for the Australian ‘Leiolopisma’ generated by Hutchinson et al. (1990).  

 

Hutchinson et al. (1990) proposed a taxonomic arrangement for the Australian species assigned to 

‘Leiolopisma’ based on the groupings defined by a scheme of phylogenetic relationships derived 
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from micro-compliment fixation (MCF) comparisons. Hutchinson et al. created a number of new 

genera for the lineages identified by the genetic data given a formal proposition to suppress the 

works of Wells and Wellington was with the International Commission for Zoological 

Nomenclature at the time. The scheme of relationships derived by Hutchinson et al. based on the 

MCF comparisons differed from Greer’s in the content of certain genera, most significantly in the 

placement of the species palfreymani into the genus Niveoscincus in which all other component 

species had the elements of the atlantal vertebrae separate. As such, the scheme of relationships 

proposed by Hutchinson et al. implied polyphyly of Greer’s Pseudemoia group, and as a 

consequence multiple origins for fusion of the basal elements of the atlas.  Hence, there were two 

not entirely concordant taxonomies for the Australian species formerly in ‘Leiolopisma’, with 

fundamental differences in the criteria on which genera were recognized. The situation was further 

complicated by the use of different generic names for each of the classifications. As a result the 

history of the dismantling of the Australian component of the historical entity ‘Leiolopisma’ was 

subsequently marked by a period of nomenclatural instability. 

 

Greer’s Pseudemoia group never gained widespread acceptance, but the apomorphic state for the 

atlantal vertebrae was used in diagnosing monophyletic genera of New Caledonian skinks(1) 

formerly in ‘Leiolopisma’, in subsequent published reviews of generic diagnoses(13,16, 20), and has 

been used in the generic diagnoses presented here in the revised taxonomy for the New Caledonian 

skinks (see section 3.1). In the endemic New Caledonian skinks fusion of the elements of the 

atlantal vertebra occurs in three separate genetic groups: Nannoscincus (a solid ring); Sigaloseps (a 

solid ring) and Celatiscincus (fusion of each atlantal arch to the intercentrum) in the Lioscincus 

group; and in Caledoniscincus and Simiscincus (fusion of each atlantal arch to the intercentrum) and 

Graciliscincus (a solid ring) in the Caledoniscincus sub-group, representing at least four independent 

cases of evolution of this characters state. However, partial fusion of each atlantal arch to the 

intercentrum is seen in several taxa across the major groups of New Caledonian skinks including 

‘Genus 3’ tillieri, ‘Genus 4’ novaecaledoniae, Lioscincus vivae (Lioscincus group), Kanakysaurus 

(Marmorosphax sub-group), and superficial fusion occurs in Lioscincus steindachneri (Lioscincus 

group). This level of variation is problematic in that it calls into question the constancy of this character 

within a species, and as a result its robustness in being indicative of phylogenetic relationship between 

taxa.  

 

Sexual Dichromatism: Hutchinson et al. (1990) assessed the presence of sexual dichromatism 

within the Eugongylus group of skinks, regarding its absence in most taxa as the plesiomorphic 
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condition for the group and its presence as apomorphic. Sexual dichromatism in coloration appears 

to be absent in the distant out-group taxa, is seen only in Carlia, Morethia, Bassiana and some 

Pseudemoia in the near out-group Australian taxa, and is absent in the immediate out-group of New 

Zealand genera. Given the rarity or absence of sexual dimorphism in colour and pattern with 

maturity in all out-groups, its absence is most likely plesiomorphic for the Eugongylus group, as 

suggested by Hutchinson et al. Amongst the endemic New Caledonian genera a common pattern of 

sexual dichromatism which involves ontogenetic change in colour and pattern with maturity in 

males (females retaining coloration similar to the juveniles) occurs in all members of the 

Marmorosphax(1; 19; 23; 24) sub-group, in Celatiscincus(20), Sigaloseps(11) and L. vivae(18) (Lioscincus 

group), in Caledoniscincus(1;10) (Caledoniscincus sub-group), and in ‘Genus 3’ tillieri(12) (‘Genus 3’ 

group).   

 

The irregular distribution of this particular pattern of sexual dichromatism among the groups of 

New Caledonian skinks makes it difficult to determine whether sexual dichromatism is an 

apomorphy for the radiation, with several cases of reversal to being absent, or whether this trait has 

evolved independently in at least three lineages. The minimal number of evolutionary steps required 

is equivocal either way but the uniqueness of this pattern of sexual dichromatism within the context 

of the Eugongylus group of skinks argues for it as an apomorphy for at least the large group of New 

Caledonian skinks ((Lioscincus group)(Phoboscincus group)(Tropidoscincus group)). Its presence 

in ‘Genus 3’ tillieri which lies outside the well supported broader genetic group(22) could represent 

an extension of this state as an apomorphy for the whole New Caledonian skink radiation, but 

would also imply reversals to loss of this state in ‘Genus 3’ maruia and ‘Genus 4’ novaecaledoniae, 

both of which also lie outside the large group identified above. Alternatively its presence in ‘Genus 

3’ tillieri could represent an independent evolution of the state in this species. 

 

Reproductive Mode: Greer (1989) reviewed the distribution of live-bearing taxa amongst the 

Australian lizard fauna and conservatively identified this trait to have evolved 11 times, including 

the Australian lineages Claireascincus + Pseudemoia [Pseudemoia s.s. and Niveoscincus 

palfreymani], Carinascincus [Niveoscincus – part] and Harrisoniascincus coventryi [Niveoscincus – 

part], and the New Zealand Cyclodina (presumably at the time including all New Zealand skinks 

under this genus). Hutchinson et al. (1990) used this character in diagnosing the various Australian 

genera that were formerly part of ‘Leiolopisma’, stating viviparity to be the derived reproductive 

mode compared with oviparity.  
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Within the Eugongylus group a live-bearing reproductive mode occurs in several endemic 

Australian genera in the near out-group and in nearly all New Zealand species that constitute the 

immediate out-group, except the Lord Howe Is./Norfolk Is. species lichenigera, and does not occur 

in any of the distant out-group genera. Amongst the endemic New Caledonian genera live-bearing 

is found in: ‘Genus 3’ tillieri(12);  several genera in the Phoboscincus group (Lacertoides(in prep); and 

Marmorosphax(1;24) + Kanakysaurus(19;23)). The relationship between ‘Genus 3’ tillieri and ‘Genus 

3’ maruia is strongly supported in the genetic phylogeny(22) and receives some support from 

morphological and behavioural apomorphies. Its position outside of the well supported group 

comprising four of the major groups (one of which is the Phoboscincus group), strongly argues for 

an evolution of viviparity in ‘Genus 3’ tillieri independent of that in the Phoboscincus group. Less 

clear is whether evolution of viviparity within the Phoboscincus group represents one or two events, 

and is complicated by the mode of reproduction in the species of Phoboscincus not being known. A 

single origin of viviparity in the Phoboscincus group would necessitate a reversal to oviparity in the 

‘Genus 1’ group and possibly also in Phoboscincus. Given that monophyly of the Phoboscincus 

group is only moderately well supported and viviparity typifies the component genera of the 

Marmorosphax sub-group the most parsimonious scenario is one for independent evolution of live-

bearing in the Marmorosphax sub-group and in Lacertoides in the Phoboscincus sub-group.  

 

4.3. PHYLOGEOGRAPHIC PATTERNS 

4.3.1. Inter-regional Diversification within the Eugongylus Group.  

Until recently a lack of resolution for relationships within the Eugongylus group has limited past 

hypotheses of biogeographic patterns to at best generalized assumptions of the origin of regional 

groups.  

 

Greer (1974), in reviewing the genus ‘Leiolopisma’ and its relatives considered the Group II genera 

(Eugongylus, Tachygyia, Emoia, Morethia, ‘Leiolopisma’, Anotis [now allocated to Nannoscincus, 

Anepischetosia and Eroticoscincus], Proablepharus and Cryptoblepharus) to be directly derived 

from a (by inference Asian) Mabuya stock. Intra-group II relationships proposed included:  

- the derivation of Emoia from ‘pre-spenceri-like stock, inferring the origin of this tropical 

group from a temperate Australian region ancestor; and an independent origin for 

Tachygyia and Phoboscincus in the west Pacific from Eugongylus. 

- the evolution of “Leiolopisma’ in Australia and its radiation and spread into the southwest 

Pacific and separately across the Indian Ocean. 
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- by inclusion of both Australian and New Caledonian species in Anotis an over-water crossing 

between Australia and New Caledonia.  

These hypotheses infer multiple evolutionary founding events for the endemic New Caledonian 

skink fauna (separate to those proposed for Emoia and Cryptoblepharus).  

 

Hardy’s (1977) investigations into the systematic of New Zealand skinks proposed a complex 

scenario of dispersal throughout the south-west Pacific region for ‘Leiolopisma’ sensu Greer 

(1974).  The hypotheses put forward are elaborate but include:  

- two origins by overwater invasions for the New Caledonian skink fauna from the north, 

independent of those for the Australian  ‘Leiolopisma’. 

- four origins for the Australian ‘Leiolopisma’, two from a northern evolutionary stock 

and two by overwater invasions from New Caledonia. 

- three origins for the New Zealand ‘Leiolopisma’, two by overwater invasions from New 

Caledonia (one of which represented the Cyclodina lineage) and one by overwater 

invasion from southeast Australia. 

- an origin for the Lord Howe Island ‘Leiolopisma’ lichenigera by overwater invasion 

from Australia. 

 

The identification of a ‘possible region in which early Leiolopisma stock evolved’ in the New 

Guinea region infers that Hardy (1977: p.311, fig.45) regarded Greer’s ‘Leiolopisma’ as an 

evolutionary group with a common ancestor and by implication monophyly, a concept which 

although not stated explicitly is not inconsistent with Greer’s treatment of the genus at that time or 

in later publications (Greer, 1979; 1980, 1982).  

 

Hutchinson et al. (1990) provided evidence for polyphyly of ‘Leiolopisma’ based on relationships 

inferred from MC’F data, identifying the Australian ‘Leiolopisma’ as derived from two independent 

and adaptive radiations, the ‘initial divergence of which was apparently synchronous with that of 

the New Caledonian and New Zealand radiations’ (Hutchinson et al., 1990: p. 549), which 

represented ‘phyletic lineages … distinct from any of the Australian ‘Leiolopisma’ and from the 

type-species’ (Hutchinson et al., 1990: p. 535). Outside of this they were unable to comment further 

on the relationships of the non-Australian ‘Leiolopisma’ within the Eugongylus group. The 

implications of this study were clearly not for the extent of multiple origins of the Australian 

‘Leiolopisma’ as proposed by Hardy, and provided no evidence for a relationship between the New 

Caledonian ‘Leiolopisma’ and Eugongylus which might support Hardy’s northern origin for the 
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New Caledonian ‘Leiolopisma’, or for a relationship which might support the partial origin of New 

Zealand ‘Leiolopisma’ from New Caledonia, although such evidence was later presented, based on 

DNA sequence data (Smith et al., 2007(22); Chapple et al., 2009).  

  

A number of taxonomic shifts were proposed in the aftermath of the recognition of the Australian 

‘Leiolopisma’ as comprising a number of generically distinct lineages by Hutchinson et al. (1990). 

Generic replacement names were proposed for a group of New Caledonian ‘Leiolopisma’ species 

(as Lioscincus – Bauer & Sadlier 1993(4)), and for the New Zealand ‘Leiolopisma’ (as Oligosoma – 

Paterson & Daugherty, 1995), with Leiolopisma sensu stricto restricted to the type species telfairii. 

These actions contributed towards recognizing a more intuitively natural arrangement among the 

Eugongylus group taxa by recognition of smaller, putatively monophyletic genera, but resolution of 

basal relationships among these genera remained largely unresolved during the following 15 years. 

 

Allison (1996) provided a biogeographic assessment of the New Caledonian lizard fauna in a 

Pacific region context, commenting on the ‘strikingly different’ nature of the New Caledonian 

herpetofauna with respect to other islands in Melanesia, and postulating a Gondwanan origin to the 

lizards with affinities to Australia. The presence of both Australian and New Caledonian species in 

Nannoscincus based on Sadlier (1990), and the assignment of the north Australian 

Pseudothecadactylus to Rhacodactylus by Bauer (1990) were regarded as evidence for past cross-

regional links between New Caledonia and Australia. This was later refuted (Bauer et al., 19  ) on 

the basis of relationships derived from allozyme electrophoresis which placed …..The information 

now available indicates a more recent rather than Gondwanan origin for a monophyletic New 

Caledonian skink radiation, and direct evolutionary ties to the Australian skink fauna as implied in 

earlier concepts of Nannoscincus have not been supported in subsequent studies(22), but the 

hypothesis of cross-regional links between the New Caledonian and Australian carphodactyline 

geckos has recently been revived (Hitchmough et al., 2009) from genetic relationships between 

Pseudothecadactylus to Rhacodactylus inferred by DNA sequence data,. 

 

The most significant advance in defining intra and inter-regional relationships of the New 

Caledonian skink fauna group has come from the recent study of relationships between the 

Eugongylus group skinks by Smith et al. (22) using mitochondrial and nuclear DNA sequence data. 

This study retrieved a well resolved group of taxa that includes the endemic New Caledonian 

genera (which included a number of genera formerly part of ‘Leiolopisma’) and the New Zealand 

skinks (all of which were formerly included as part of ‘Leiolopisma’), providing clear evidence of 



 

132 

 

relationships between the skink fauna of these regions in a modern phylogenetic context. Within 

this group, the New Zealand taxa and the Lord Howe Island species lichenigera were sister taxa in a 

monophyletic sub-group nested within a much larger monophyletic unit (Tasmantis group) that 

included all endemic New Caledonian skink genera, indicating a New Caledonian origin for the 

New Zealand skinks that most probably involved dispersal via emergent parts of the sea rises 

between the two regions (Chapple et al., 2009). The broader relationship of this Tasmantis group 

remained largely unresolved other than that it lay within a monophyletic Eugongylus group of 

skinks, and the place of origin for the Tasmantis skinks was still unresolved. Dating of the origin of 

the Tasmantis group of skinks by Smith et al. (22) derived from recalibrated mtDNA sequence data 

(ND2) suggested a split between the Tasmantis lineage and the rest of the Eugongylus group of at 

least 12.7 Mya, and between ‘Oligosoma’ lichenigera and the New Zealand Oligosoma/Cyclodina 

of 7.9 Mya. Dating from a combined nuclear and mtDNA data set (ND2 + c-mos) with a different 

calibration gave a much older estimate of 35.4-40.74 Mya for the split between the Tasmantis 

lineage and the rest of the Eugongylus group, and between 10.9-22.9 Mya between ‘Oligosoma’ 

lichenigera and the New Zealand Oligosoma/Cyclodina. Smith et al. preferred the younger date 

based on two lines of evidence: the suggestion by Wiens et al. (2006) that the calibration point for 

the rates of sequence divergence used in the combined nuclear/mtDNA analysis may be 

overestimated by a factor of 2; and that older dates would imply overwater colonization during 

periods of minimal emergent land in the southwest Pacific and a divergence of the New 

Zealand+Norfolk/Lord Howe Island skinks before the emergence of Lord Howe and Norfolk 

Islands. As such a single colonization event of New Caledonia in the Middle Miocene was proposed 

for the time of origin of the endemic New Caledonian skink fauna, a period of marine regression 

during which areas of land exposed by lowered sea levels may have acted as stepping stones in 

facilitating over-water dispersal. 

 

Hickson et al. (2000) had earlier examined the evolutionary history of the endemic New Zealand 

skink genera using 12S mtDNA sequence data and derived an age of 23 Mya for diversification of 

Oligosoma skinks during the late Oligocene-early Miocene. These dates are not inconsistent with, 

and receive some support from, estimates of a minimum age of 19-16 Mya for a diverse early 

Miocene Oligosoma fauna in New Zealand based largely on recent unpublished research on the 

New Zealand fossil skink fauna (Worthy et al., 2009).   

 

A 23 Mya age for New Zealand Oligosoma as proposed by Hickson would necessitate at least a 

similar minimum age for the New Caledonian skink fauna if the two island skink faunas are 
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regarded as monophyletic sister taxa arising via vicariance, or an older age if the New Zealand 

fauna is derived from within the New Caledonian skink radiation. This later hypothesis is 

supported, albeit weakly, by the molecular phylogeny of Smith et al. (22). The preferred dating by 

Smith et al. of 12.7 Mya for the split between the Tasmantis group of skinks from the rest of the 

Eugongylus group is inconsistent with both the fossil evidence for the presence of Oligosoma in 

New Zealand and the estimates of a time of origin for the New Zealand skinks obtained by Hickson 

from 12S sequence data. 

 

Support for a monophyletic Tasmantis lineage of endemic New Caledonian and New Zealand skink 

genera is also provided by the recent phylogenetic analysis of the New Zealand skink fauna 

(Chapple et al., 2009) based on DNA sequence data from a more extensive suite of both 

mitochondrial and nuclear genes for a near complete sampling of the New Zealand skinks, 

representatives of all the major New Caledonian skink groups identified by Smith at al., and several 

Australian genera. This study also retrieved a monophyletic New Caledonian group inclusive of 

Lioscincus tillieri, providing support for the New Zealand skink fauna to be the sister lineage to, 

rather than embedded in, the New Caledonian radiation. Times of divergence and the origin of the 

New Zealand skink fauna were estimated by Chapple et al. using as calibration points the presumed 

emergence of New Caledonia 37 Mya identified by Grandcolas et al. (2008), and the St Bathans 

Miocene fossil deposit of 19-16 Mya in which a diverse New Zealand skink fauna is present, giving 

an origin of the skink fauna of Zealandia in the Oligocene (mean divergence date 30.58 Mya 95% 

HPD: 37.0 – 25.11 Mya) and colonization of New Zealand in the early Miocene (mean 18.34 Mya, 

95% HPD: 22.64 - 16.0 Mya), shortly after the Oligocene marine transgression.  

 

The dates derived from the molecular studies by Chapple et al. and the dates derived from the 

combined nuclear an mtDNA data set of Smith et al. for the origin of the New Zealand skink fauna 

are quite concordant, remarkably so considering the calibrations were derived from entirely 

different sources, giving credence to the concept of a late Eocene-early Oligocene (40.7-35.5 Mya) 

split between the Tasmantis lineage and the Australian/New Guinea Eugongylus group taxa, around 

(or even before) the time of the late Eocene emergence of New Caledonia.   

 

Evidence from other faunal groups: The origin of the endemic New Caledonia Carphodactyline 

geckos was proposed by Bauer (1990) to have arisen from within the New Zealand radiation, based 

on its nested position within a New Zealand + New Caledonia lineage retrieved from a phylogenetic 

analysis of morphological characters. Bauer applied a cladistic biogeographic method identifying 
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concordant vicariant and cladogenic events to provide a hypothesis for the origins of group 

allopatry and lineage diversification observed, proposing the arrival (origin) of the 

Carphodactylines in the New Caledonian region as no later than the Oligocene and most probably at 

a time prior to the sinking of the Lord Howe Rise (given as 65 Mya) of immersion of the part of 

Zealandia that subsequently became New Caledonia, the subsequent marine transgressions isolating 

the two regions and resulting in the evolutionary divergence of the New Caledonian lineage.  This 

study also identified a sister-group relationship between the New Caledonian Rhacodactylus and the 

north Australian Pseudothecadactylus, implying extensive over-water dispersal for the origin of the 

latter group after the creation of the Coral Sea. Later allozyme studies (Good et al., 1997) rejected 

the sister relationship between these two genera. A New Zealand origin for the endemic New 

Caledonian gecko fauna was later reiterated by Bauer et al. (2006), based on rough dating of 

divergence between the New Caledonian, New Zealand and Australian Diplodactylids in molecular 

phylogenies (Jackman, 2005). This study also suggested that all within-island speciation in both the 

New Caledonian and New Zealand groups occurred approximately 30 million years ago following 

the period of maximum extent of Oligocene marine transgression, invoking the Oligocene 

bottleneck hypothesis (Cooper & Cooper, 1995) to explain the ‘modern’ radiation of taxa in the 

New Caledonian region. However, recent largely unpublished research on the New Zealand gecko 

fauna based on more extensive nuclear and mtDNA studies (Hitchmough et al., 2009) suggest an 

independent origin for a monophyletic New Zealand group and an independent origin for a 

monophyletic New Caledonian group, each from Australian ancestors, and with deep divergences 

predating the Oligocene radiation for the New Zealand geckos. It also retrieved a sister group 

relationship between the Australian Pseudothecadactylus and the New Caledonian radiation 

consistent with that proposed earlier by Bauer (1990).  

 

Grandcolas et al. (2008) considered the geological evidence (much of which is recent) for complete 

submergence of the New Caledonian terranes as requiring the New Caledonian biota to have 

colonized the island by dispersal since its emersion 37 Myr ago, dispelling prior assumptions of the 

presence of very old local Gondwanan radiations in New Caledonia. As supporting evidence for a 

post emersion New Caledonian biota he cited examples of the relatively recent ages for the origin of 

two genera of endemic cockroaches and diving beetles (14 and 9, and 8.3 Myr ago respectively), 

endemic freshwater shrimps (Paratya) and freshwater galaxiid fishes (of a number of groups, and a 

relatively recent (only 3.7 Mya) origin of Araucaria in New Caledonia, a group whose exceptional 

diversification and endemism in New Caledonia have long been regarded as evidence of an ancient 

Gondwanan origin. Even the oldest plant species dated in the Sapotaceae (32.4 Mya) and 
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Proteaceae (43-25 Mya) are cited as not concurring with a scenario of Gondwanan vicariance. As 

such they conclude there is ‘no strong, unambiguous evidence for very old local Gondwanan 

radiations’ (Grandcolas et al. 2008, p. 3312). However, information on times of divergence for 

other supposed relict groups in New Caledonia, particularly Amborella, the sole member of the 

Amborellaceae and he sister group of all other flowering plants, are not available (Grandcolas et al. 

2008) and an earlier origin for these groups cannot be rejected.  

 

The dates given by Smith et al.(22) for the origin of the New Caledonian skink fauna are not 

inconsistent with a scenario of post emersion colonization and radiation as proposed by Grandcolas 

et al. (2008), but also allow for the earlier presence of the lineage in the region, possibly on other 

land masses that are now no longer present.  

 

Summary: there is agreement from recent independent molecular studies on the close relationship 

between the endemic New Caledonian and New Zealand skink faunas, and a reasonable level of 

concordance on the timing of diversification of the radiation (47-35 Mya Smith et al.(22); 37-25 Mya 

Chapple et al., 2009) that supports the scenario of colonization and diversification of the group on 

the landmass after its emergence from the Palaeocene – Eocene submergence.  

 

The lack of resolution of basal relationships in the molecular phylogenies (Smith et al., (22); Chapple 

et al. 2009) sheds no light on the origin of the New Caledonian skink fauna, but probably excludes a 

deep Gondwanan origin as suggested for the endemic New Caledonian geckos. Several authors 

have alluded to the presence of other emergent land masses on the region (Ladiges & Cantrill, 

2007), and these areas of land may have either provided the source of the lizard biota (including 

local endemics) that colonized the New Caledonian by dispersal as it emerged from the sea (Heads, 

2008), or acted as stepping stones for more long distance connections to larger land masses. Such a 

scenario would allow for the possible presence of the lineage in the region prior to the emergence of 

the New Caledonian land mass and account for the older upper limits for an origin for the 

Tasmantis lineage of 40.7-35.4 Mya as suggested by the nuclear and mitochondrial DNA data 

combined (Smith et al., 2007) that predate the emergence of New Caledonia. This is not dissimilar 

to the situation suggested by Chapple et al. (2009) to account for the existence of Oligosoma on the 

Lord Howe rise for a period longer than the age of the present aerial sea mounts.  

 

Should the age of origin for the Tasmantis group extend back in time to the upper limits suggested 

over-water dispersal via emergent land in the region may have been facilitated by its closer position 
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of Australia given the northern crustal blocks of Zealandia were emergent and had started rift off 

northern Australia (earliest Palaeocene 55 Mya – Ladiges & Cantrill, 2007). As such, an origin from 

an Australian sister group by limited over water dispersal is not unfeasible, but will only be 

resolved with dating of more robust and resolved molecular phylogenies for the entire Eugongylus 

group.  

 

4.3.2. Within-island diversification in the endemic New Caledonian skink radiation  

Regional endemism in many groups in the New Caledonian biota is now acknowledged (for 

summary see Pellens & Grandcolas, 2009). The historical interplay of geology, climate and 

vegetation has produced in New Caledonia a highly diverse landscape that has yielded the 

opportunity for numerous evolutionary/cladogenic events that have subdivided ancestral 

populations and promoted speciation within lineages. Bauer and Sadlier(4, 14) identified the north-

east ranges and southern ultramafic block of Grande Terre as chief areas of endemism for lizards, 

and the existence of smaller areas of regional endemism (including high elevation endemism), 

proposing geological characteristics (via establishment of unique vegetation on ultramafic soils) and 

ecological characteristics (structural diversity of rainforests supporting greater diversity of lizards) 

as the underlying causes for the generation of congruent distribution patterns among taxa. Bauer et 

al. (2006) later provided evidence in the gecko fauna of extensive localized endemism on the 

ultramafic ranges in the north-west of Grande Terre, recognizing a number of massif-specific taxa 

in this region in the newly erected genus Dierogekko, postulating both the erosion and 

fragmentation of ultramafic substrates and/or climatic and vegetation changes in the region as facts 

underlying cladogenesis within the genus. Recent studies have highlighted the role of historical 

refugia in the evolution of short-range endemics in the biota. Pintaud (2001a) attempted to explain 

the historical factors behind the current distribution of restricted endemic palm species in terms of 

putative refugia concordant with areas predicted to have still received an average of 1500mm 

rainfall during past periods of aridity. Murienne (2008) identified extensive localized endemism for 

the cockroach genus Lauresilpha across the Grande Terre with groups of taxa endemic to the north-

east metamorphic ranges, central metamorphic ranges, and a large group that included massifs in 

the southern ultramafic block and central-east/central-west metamorphic ranges, attributing these 

patterns to the role of mountains in association with recent climate changes in establishing short-

range endemism. This emerging pattern of extensive regional microendemism was identified by 

Grandcolas et al. (2008) as best fitting a model of recent small-scale speciation involving niche 

conservatism and population divergence in environments isolated after climatic changes, and in 

most cases dating back only 2-3 Myr (Murienne et al., 2005). Pintaud similarly attributed the 
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restricted distribution of many of the endemic palms to this type of process, but stressed that the 

distributions seen today are also the product of extensive filtering of populations through extinction 

in periods of recent Pleistocene aridity, blurring the deeper historical patterns of distribution. 

 

The genera of endemic New Caledonian skinks are now well defined, as is their species content and 

distribution, allowing the identification of some intra and inter- generic phylogeographic patterns 

with confidence. In discussing the biogeographic patterns among the New Caledonian skinks I use 

the phytogeographic sectors presented by Jaffré (1995) in discussing the phylogeography of New 

Caledonian conifers, and used by Pintaud et al. (2001) in a review of the historical and present day 

distribution of palm species.  

 

1) A north/south split for the ‘Genus 3’ sister taxa tillieri and maruia: The distributional data 

indicates tillieri is endemic to the southern ultramafic ranges and maruia endemic to ultramafic 

ranges in the lower east-central and mid west-central regions. Both species occur only in maquis 

shrubland, a habitat found almost exclusively on ultramafic soils, and both have been recorded over 

a broad altitudinal range. The specific habitat preferences and apparent lack of altitudinal 

limitations would indicate the historical separation of these lineages is associated with regional 

vicariance of the maquis shrubland. The exact break is unknown due to a lack of records for either 

species in the north of the southern ultramafic ranges, but the high level of genetic divergence 

between these taxa (see account for ‘Genus 3’ in section 4.1) indicates the break is old.  

 

2) A north/south split for the sister taxa Tropidoscincus variabilis and Tropidoscincus boreus: 

The distributional data indicates variabilis is endemic to the southern ultramafic ranges and boreus 

to both ultramafic and metamorphic ranges north of the Thio Valley (west-central/east 

central/north-east regions) but does not occur in the north-west region. Both species are found in 

maquis shrubland and humid forest habitats and occur over a broad altitudinal range in the south 

and east, but are generally restricted to higher elevations and humid forest habitats on the west coast 

ultramafic massifs. The broad (relative to ‘Genus 3’ species) habitat preferences of variabilis and 

boreus and apparent lack of altitudinal limitations would suggest the historical separation of these 

lineages is associated with regional barrier to dispersal in the vicinity of the Thio Valley, but a lack 

of records for either species in the north of the southern ultramafic ranges does not allow a more 

precise estimate of the position of the break. The two species are separated by a low level of genetic 

divergence indicating the break and subsequent lineage differentiation is recent. 
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Fig. 6: Phytogeographic sectors representing sub-regions of the Grande Terre as used in this thesis 

(after Jaffré, 1995: p.192). 

 

3) A basal north/south split within the ‘mariei’ species group of Nannoscincus: For the 

Nannoscincus ‘mariei’ group the molecular phylogeny of Smith et al. (22) identifies an initial split 

between two lineages within N. mariei and a secondary split with other ‘mariei’ group taxa that 

includes N. greeri from the east central metamorphic ranges, and N. humectus and N. hanchisteus 

from the west-central coast and ranges. Several other species are assigned to the ‘mariei’ group but 

were not included the molecular phylogeny(22), these include: N. exos endemic to the north-east 

region; N. rankini endemic to Mt Aoupinié in the east-central metamorphic ranges; and N. manautei 

endemic to the ultramafic Massif de Kopéto in west-central ranges. The distribution of all three 

species lies to the north of the southern ultramafic ranges, and a more extensive unpublished 

molecular phylogeny for the mtDNA ND2 gene places N. exos and N. rankini with other ‘mariei’ 

group species from the central and northern regions. The species of Nannoscincus are generally 

restricted to humid forest habitat and are highly moisture ‘sensitive’. Hence, diversification and 

historical separation of these lineages is most likely associated with population divergence in 

environments isolated after climatic change, as suggested by Grandcolas (2008). While the 
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sequential pattern of lineage diversification within the ‘mariei’ group is confounded by the earliest 

break being between the two lineages of N. mariei in the southern ultramafic region, it otherwise 

follows the pattern of a basal break between southern ultramafic range taxa and all northern 

‘mariei’ group taxa, with subsequent major lineage splits amongst the northern taxa (as seen in 

Marmorosphax below).  

 

4) A basal north/south split within Marmorosphax: An expanded molecular phylogeny (24) for 

Marmorosphax identifies M. montana, a species endemic to the southern ultramafic ranges, as the 

sister to all other Marmorosphax, and also identifies a well supported sub-group of taxa from the 

west-central and north-west ultramafic ranges as the sister to the widespread M. tricolor. The 

species of Marmorosphax are generally restricted to humid forest or canopied maquis habitat, but 

also have been located in maquis habitat where a moist microhabitat exists, and are regarded as 

relatively moisture ‘sensitive’. Marmorosphax montana is known only from high elevation forest 

habitat on the Ouin/Dzumac Range and the historical separation of the southern lineage represented 

by this species is best interpreted as population divergence after contraction and isolation to a 

narrow environmental envelope after climatic change, a classic example of ‘niche conservatism’ 

(Wiens, 2004), as suggested by Sadlier et al. (24). 

 

5) Historical trans-island vs trans-massif dispersal for the west-central and north-west ranges: 

The extensive genetic study of populations of Marmorosphax included a number of populations of 

Marmorosphax tricolor(24) from across the species range. The species is widespread on ultramafic 

and metamorphic surfaces in the south and east-central ranges, and on metamorphic surfaces in the 

north-east ranges, but is only recorded from the more southern of the west-central region ultramafic 

ranges (Massif de Koniambo; Massif de Kopéto; Massif de Boulinda) and is absent from the far 

north-west ultramafic massifs (Massif d’Ouazangou-Taom; Kaala; Dome de Tiébaghi; Sommet 

Poum). All populations on the western ultramafic peaks are genetically closer to populations on 

adjacent metamorphic peaks than they are to other populations on the western ultramafics, 

indicating greater potential for gene flow from adjacent metamorphic ranges than between adjacent 

free standing ultramafic massifs, and hence the existence of persistent barriers to dispersal between 

the west-central ultramafic range populations. 

 

6) Broad regional endemism within the central and northern regions: The metamorphic ranges 

of the central Grande terre have a modest level of endemism for skinks which includes: five species, 

C. cryptos, C. renevieri, C. chazeaui, N. greeri and N. rankini from the east-central ranges; two 
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endemic species, C. terma and N. exos, from the northeast ranges; one species (L. steindachneri) 

shared across the two regions; and it is also likely Geoscincus is also endemic to the east-central 

region. Of these, the skink Nannoscincus rankini, which is restricted to the summit region of Mount 

Aoupinié, is the only truly microendemic in the region.  The species of Caledoniscincus that are 

endemic to the east-central and north-east regions have allopatric distributions that cover modest 

geographical areas, that is they are not microendemics restricted to a single geographical feature 

(apart from C. terma on Mt Mandjélia). All are largely forest inhabiting species and it is reasonable 

to assume that historical breaks in continuity of forest were the mechanism by which isolation and 

speciation were initiated. One possibility is the loss of suitable forest habitat in the extensive east 

coast river valleys during periods of historical aridity, with humid forest retreating upward in 

altitude. However, interpreting phylogeographic patterns in this region is complicated by the 

extensive loss of almost 50% of the natural vegetation since the arrival of man ~3500 years ago 

(Jaffré et al., 1998). The extent of forest fragmentation on the metamorphic ranges of the Chaine 

Central from anthropogenic activities has most likely confounded (and lost) the position of pre-

human settlement boundaries between historical forest blocks, which may in turn have reflected the 

distributions of endemic taxa and the zones of disjunction between them.  

 

Heads (2008) identified the metamorphic ranges of central Grande Terre as a previously 

unrecognized and important centre of endemism, particularly Mount Aoupinié, and cited a number 

of examples for plants, including the presence of the ‘basal’ angiosperm Amborella, as evidence for 

the possible existence of long-standing (refugial) forest in the region. A study of the cockroach 

genus Lauresilpha (Murienne, 2008) indentified the endemic species from Mt Aoupinié as basal to 

an island-wide radiation, which in combination with the microendemic skink Nannoscincus rankini 

indicate this particular range may have served as a refuge for forest dependent taxa during periods 

of historical aridity. 

 

7) Regional endemism in the southern ultramafic ranges: An extensive suite of taxa are restricted 

to the southern ultramafic ranges:  

- four taxa at the generic level: Sigaloseps – 2 species; Graciliscincus – 1 species; 

Simiscincus – 1 species; Lacertoides – 1 species. 

- five species within more widespread genera: Nannoscincus mariei; Nannoscincus 

garrulus; Marmorosphax montana; Tropidoscincus variabilis; ‘Genus 3’  tillieri.  
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8) Regional endemism in the west-central/north-west ultramafic ranges: A similarly extensive 

suite of taxa are restricted to at the west coast ultramafic ranges: 

- six species at the species level: Marmorosphax boulinda; Marmorosphax taom; 

Marmorosphax kaala; Kanakysaurus zebratus; Lioscincus vivae; Nannoscincus 

manautei. 

- One possibly two taxa at the generic level: ‘Genus 4’(22) from Mt Taom and 

Kanakysaurus as primarily associated with ultramafic surfaces in the region, but also 

occurring in suitable habitats on adjacent land surfaces not of mafic origin. 

 

9) High elevation microendemism: In the past decade a number of narrow-range endemic skinks 

have been described from across the Grande Terre from high elevation habitats, almost wholly on 

the ultramafic ranges: 

- three species from the southern ultramafic region: Sigaloseps ruficauda, 

Marmorosphax  montana and Nannoscincus garrulus. 

- three species from the west-central/north-west ultramafic region: Marmorosphax 

boulinda, Marmorosphax taom, and Nannoscincus manautei. 

- one species from the east-central region metamorphic ranges: Nannoscincus rankini. 

Recognition of the extent of high elevation microendemism in the New Caledonian skinks is 

relatively recent, all high elevation endemics are secretive or fossorial species, and only one is 

found on metamorphic substrate. 

 

Discussion: Typically, and as much by implication as by explicit analysis, the humid forests of New 

Caledonia have been seen as containing the greatest diversity for fauna. The selection of survey 

sites for recent biodiversity surveys (CI 1998; Ekstrom et al., 2000) have concentrated mainly on 

humid forest in the southern, east-central and north-east regions, presumably because these hold the 

most extensive and contiguous areas of forest cover, which from a botanical perspective are rich in 

species and highly endemic. Only a few areas of the more fragmented humid forest on ultramafic 

surfaces, nearly always in the south of Grande Terre and at low-mid elevation, have been 

investigated for fauna. This trend is also apparent in the geographic coverage of sampling for recent 

invertebrate phylogenetic studies (Murienne et al., 2005; 2008 - for cockroaches).   

 

 The most significant feature to arise from the recent studies on skinks is the identification of both 

the southern and west-central/north-west ultramafic surfaces as areas of richness and exceptionally 

high endemism for this group. The presence of a number of endemic species, including 
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geographically discrete within-group divergence in some genera, identifies each region as 

distinctive phylogeographic zone. The other significant feature is the existence of extensive micro-

endemism within each region, primarily associated with summit areas in the southern ranges but 

less elevation-dependent in the western ranges, indicating that the range of factors driving 

speciation is not entirely concordant between the regions. 

 

 
Fig. 7: High elevation remnant humid forest on Mt. Cindoa in the north of the southern ultramafic 
ranges. This site and the adjacent Pic Ningua are the only known location sites for the narrow-range 
endemic Nannoscincus garrulus. Although forest on each peak is now separated it was clearly once 
continuous, probably across the mid elevation saddle connecting the ranges. 
 

Interpreting the inter and intra-regional phylogeographic trends for the southern region are 

problematic given most field research has been undertaken in the more accessible far south, while 

the northern part of the southern region has received limited investigation at only one site, Pic 

Ningua.  However, the two patterns to emerge are for broad-range regional endemism most likely 

driven by cladogenetic events, and for narrow-range endemism resulting from localized isolation 

and lineage differentiation. The levels of lineage divergence between the broad-range southern 
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region endemics ‘Genus 3’ tillieri (~20%) and Tropidoscincus variabilis (6%) and their sister taxa 

to the north indicate both deep and more recent (respectively) historical events initiating lineage 

separation. The split near the base of the ‘mariei group’ in the molecular phylogeny between the 

(northern) N. mariei lineage  and the species in the group from the central and northern regions of 

the island provides evidence for a north/south inter-regional break (12% genetic divergence) deep in 

the history of the genus. A common south/central+north split in three separate skink lineages each 

with different levels of evolutionary divergence indicates a repeated and common pattern of 

isolation of the southern region.  

 

Murienne (2008) identified extensive localized endemism for the cockroach genus Lauresilpha 

across the Grande Terre and recognized a number of regional groups including a far south basal 

group which is the sister to a polytomy of regional groups ranging from the central metamorphic 

ranges to southern ultramafics. What is of interest in this study is the inclusion (but poorly 

supported) of an endemic species from the ultramafic massif of Mt Do (north-western edge of the 

Thio River valley) which is paired with a taxon from the more northern metamorphic ranges at 

Plateau de Dogney rather than to ultramafic massifs to the south – lending some support to the 

integrity of southern ultramafic region south of the Thio Valley as a discreet phylogeographic zone. 

 

The scheme of relationships retrieved in the molecular phylogeny for Marmorosphax(22) clearly 

places all three western range ultramafic species as a well supported group - this is the first study to 

unequivocally identify this region as a discrete and distinct phylogeographic zone for fauna. Within 

this region the extent of massif-specific microendemism provides evidence of a number of 

individual isolation events, implying the region also underwent significant and extensive internal 

fragmentation of humid forest habitat historically(24). The lack of morphological variation and 

relatively specialized biology of the species of Marmorosphax indicates the pattern of speciation 

within this group is consistent with that of niche conservatism discussed earlier. The existence of 

persistent recent historical barriers to dispersal between the western ultramafic massifs is inferred 

from the close genetic relationships of populations of M. tricolor on each of the ultramafic peaks to 

those on adjacent metamorphic peaks to the east, rather than to populations on ultramafic massifs to 

the north or south. It is possible the extensive river valleys surrounding each massif limit movement 

between massifs, possibly through the presence of unsuitable habitat, but more likely climatic 

conditions at low-mid elevation in these valleys are unsuitable given tricolor has not been recorded 

below 800m elevation on these western ultramafic massifs.  
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Fig. 8: The west-central/north-west 
ultramafic ranges. 
 
Above: Mt Kaala in distance, location 
for the narrow-range endemic skink 
Marmorosphax kaala, viewed from 
Massif Ouazangou-Taom location for 
the narrow range endemic 
Marmorosphax taom – note isolation of 
massifs from each other by extensive 
low elevation river valleys. 
 
Right: isolated high elevation patches 
of humid forest on Mt Taom 
surrounded by maquis shrubland. The 
endemic M. taom was found in both 
the forest and in vegetated maquis on 
a broken cuirasse surface.  
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Recognition of the west-central/north-west ultramafic massifs as an evolutionary distinctive region 

also receives some support from relationships within the Nannoscincus ‘mariei group’ which 

identify a west-central/north-west coast group distinct from a east-central group of species in an 

expanded unpublished molecular phylogeny, and from the evolutionary history of the endemic New 

Caledonian gecko genus Dierogekko (Bauer et al., 2006) in which 7 of the 8 species are regional 

endemics, 6 of these being restricted to individual massifs. Heads (2008) identified patterns of 

endemism for plants in the west-central/north-west ultramafic ranges (the ‘West Coast Peridotite 

Belt’) recognizing both widespread and restricted regional endemics, and also patterns of 

disjunction between northern and southern populations on the west coast with apparent absences 

centred around the Pouembout valley and Massif de Koniambo, but does not provide any 

explanation for these patterns. Given the region has only recently been investigated in detail for 

lizards (Whitaker et al., 2003; Whitaker & Whitaker, 2006; Whitaker & Sadlier, 2007), and ongoing 

investigations are still adding to the species richness and endemism for individual massifs, it is 

premature to speculate on the significance of the distribution patterns of skinks in the context of the 

absences or gaps identified by Heads (2008). 

 

The extent and nature of narrow range endemism seen in Marmorosphax is unparalleled in New 

Caledonian skinks, and while research is still in progress and in some areas lacking in detail, this 

group provides some insight into the processes driving speciation on ultramafic peaks, as well as the 

role the summit regions of these massifs may have served as historical refuges for moisture-

dependant species during past periods of aridity. Wiens (2004) identified the role of niche 

conservatism, whereby species fail to adapt to new environmental conditions and stay within and 

follow the limits of their preferred niche in the face of changed environmental conditions, in the 

initial origin of lineages. In this model a species continuously distributed at lower elevations may be 

forced to move to higher elevations and under more adverse conditions during periods of aridity 

and/or warming, resulting in the isolation of ancestral populations to narrow environmental 

envelopes near the summit areas of mountains. By failing to adapt to new conditions and 

maintaining ecological traits that prevent dispersal across the new ecological barrier gene flow is 

prevented between populations and lineage splitting initiated, leading to differentiation over time in 

the face of extended periods of separation by the persistence of unsuitable conditions. The extent of 

narrow range endemism seen in Marmorosphax(24) is consistent with a history of long-term isolation 

of populations that initiated lineage differentiation and ensuing evolution of localized endemic taxa 

at one or more periods in the history of the genus. Contraction of suitable habitat to higher elevation 
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in response to aridity is the most probable cause initiating the splits, with isolation maintained by 

subsequent dry periods and possibly later by the development of extensive river basins around much 

of the perimeter of the massifs acting as a barrier to dispersal. The lack of basal resolution in the 

genetic phylogeny for the western ultramafic group may also indicate the processes initiating 

primary isolation of these lineages had a concordant history across the region. In Marmorosphax the 

evolution of a number of massif-specific endemics, some of which only occur at high elevation, 

may be taken as a measure of the severity of forest contraction that occurred, and still exists across 

much of the western ultramafic ranges, with suitable habitat for some taxa limited to localized and 

narrow environmental refugia near the summits of massifs.  

 

Pintaud (2001) hypothesized four areas, the north-east massif and Massif des Lévres in the 

northeast of the Grande Terre, and the southern massif and Plaine des Lacs in the far south as areas 

that would have sufficiently high rainfall to support rainforest refuges during periods of Pleistocene 

aridity. The bipolar distribution of sister pairs of endemic lowland rainforest palm species in the 

south and northeast was presented as evidence supporting a retraction of rainforest taxa to these 

core refuge areas which supported humid forest during Pleistocene dry periods. Pintaud’s core areas 

of high rainfall may also represent moist refuges during periods of aridity deeper in the past. No 

pattern of bipolar sister pairs in northeast and south of Grande Terre is known for skinks, but 

southern ultramafic region is an area of endemism for forest dependent species of skinks concordant 

with areas of high rainfall during historical aridity identified by Pintaud.  

 

However, contrary to this line of reasoning the ultramafic massifs of the west-central and north-

west regions have a number of endemic largely forest dependent skinks but are areas that currently 

experience approximately half the rainfall of core refuge areas in the northeast and far south, and 

would have experienced considerably lower rainfall during periods of climate change. Most of the 

west ultramafic range endemic skinks are restricted to high elevation habitats, primarily in humid 

forest, but also occur in high elevation maquis on a cuirasse (broken lateritic cap) surface(24), a 

habitat that provides deep moist refuges and which is usually only found near the summit regions. 

The presence of a range of skink species reliant on humid microhabitat on these western ultramafic 

massifs indicates that effective and persistent refugia for largely ‘forest dependent’ species were 

present on the summit areas during periods of deep historical (as evidenced by the extent of lineage 

divergence in the species of Marmorosphax and Nannoscincus) and more recent (scattered isolate 

populations of C. orestes) contraction of forests on the western massifs – a concept difficult to 

comprehend given the limited extent of humid forest on these massifs today, which is usually highly 
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fragmented and small in area. However, several inter-related factors may have contributed to the 

unexpected role of these western ultramafic massifs as refugia:  

- adaptive responses of the forests: Proctor (1999: p.334) in discussing the evolutionary 

adaption of some plants on ultramafic soils to drought identified an ability in the 

ecology of plants to adjust to lower water potentials, and of ‘inherited and correlated 

traits’ apparently for drought tolerance, and factors similar to this may have contributed 

towards the apparent ability of forests on these massifs to persist in historical periods of 

aridity.   

- inselberg effect: higher local temperature gradients near isolated massifs result in 

continuous periods of cloud cover creating the right condition for the persistence of 

montane forests (Nasi et al., 2002) and as a consequence provide sufficiently high 

humidity levels for moisture  dependent species of lizards (Sadlier et al., 2009). 

- cloud-combing: the ability of emergent forest conifers to comb water from low clouds 

and deposit this moisture on the ground beneath the canopy (Rigg et al., 2002) enabling 

expansion of forest from remnant patches and re-establishment of forest.  

- cuirasse as surrogate forest: the surface of summit areas of many massifs has a broken 

lateritic cap, cuirasse, which in combination with a covering of vegetation (not 

necessarily forest) provides deep moist refuges. Secretive moisture dependant species 

normally associated with forest habitat have been recorded in lower canopied (maquis) 

habitat on a cuirasse surface. The retreat sites present provide the essential microhabitat 

requirements for crepuscular species similar to those occupied at and below the surface 

of the forest floor. In this way maquis on cuirasse would effectively link forest patches 

for some species (Marmorosphax; Celatiscincus) and provide a more expansive area of 

microhabitat, to some extent negating the deleterious effect of shape and edge to area 

ratio (Williams and Pearson, 1997) inherent in individually small fragmented patches of 

forest.  

 

Extinction and contraction to refugia have all been hypothesized as playing an important role in 

producing current species distributions humid forest dependent species of lizards (Schneider et al., 

1998; Schneider & Moritz, 1999) in the Wet Tropics region of north-eastern Australia. 

Phylogeographic studies on interspecific relationships for rainforest dependent taxa in the wet 

tropics region of north-eastern Australia have shown significant within-species sequence divergence 

between major regional clades (Schneider et al., 1998) that suggest ancient multiple vicariant events 

of late-Miocene or early Pliocene (~5 Mya) age in response to drying and increased seasonality 
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characteristic of the period. The New Caledonian diplodactylid genus Dierogekko has a number of 

deeply divergent species endemic to single massifs on the west-central/north-west ranges. The most 

recent speciation event is estimated by Bauer et al. (2006) as 5.7-10 Mya depending on the 

calibration used for the mitochondrial ND2 gene, with the estimated age of the genus around 20 

Mya. The levels of sequence divergence between the species of Marmorosphax (9-12%(24)) for the 

ND2 mitochondrial gene are likely similar to those for Dierogekko (though Bauer et al. do not 

specifically give levels of interspecific divergence), indicating the processes initiating speciation 

events that gave rise to the massif-specific species of Marmorosphax in the west-central/north-west 

ranges extend similarly far back in time.  

 

Williams and Pearson (1997) suggest area and shape reflect the relative susceptibility of areas of 

rainforest in the Australian Wet Tropics to historical contractions, in particular the negative 

correlation of shape (convoluted and fragmented) on the susceptibility of refuges with respect to 

sub-regional extinction.  In this respect the exceptionally high levels of localized endemism found 

in small, irregular fragments of forest on the massifs of the west-central/north-west ultramafic 

ranges are an anomaly, although it is difficult today to envisage what the extent of these forests 

would have been before the arrival of humans. What has probably been crucial to the persistence of 

a range of endemics on these massifs is the presence of a surrogate, or supplementary, moist 

microhabitat on the summit regions in the form of the cuirasse rock cap. The importance of such 

litho-refugia in providing a habitat that is buffered from short- and long-term climatic changes has 

only recently been highlighted (Couper & Hoskin, 2008) as an important component in the 

persistence of forest dependent lineages in areas where rainforest is, or historically was, marginal or 

absent. Such a scenario is equally applicable to the long and short-term persistence of largely 

moisture dependant species in areas of forest on the massifs of the west-central/north-west 

ultramafic ranges of New Caledonia that would otherwise be considered marginal as historical 

refugia. As such these factors may have enabled the summit areas of the western massifs to 

maintain long-term integrity as habitat for lizards, acting as refuges during long-term periods of 

isolation, and as a safety net for forest dependent species during shorter periods of aridity and 

isolation.  

 

Finally, the summit areas of many ultramafic peaks have either not, or only poorly, been 

investigated, particularly in the southern ultramafic region where only three peaks have been 

investigated and each shown to have one or more endemic skinks – at least five other peaks with 

vegetation at the summits have been identified on topographic maps and as such the current state of 
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knowledge is likely to represent a significant underestimation of the level of high elevation 

endemism in the region. 

 

 
Fig. 9: Ranges in the southern ultramafic region of the Grande Terre are deeply dissected by river 
valleys running to the coast on either side. The peak in the background on the right is Dent de St. 
Vincent attaining an elevation of over 1200m. This peak has remnant humid forest near the summit 
and has never been surveyed.  



 

150 

 

CHAPTER 5 

SUMMARY AND FUTURE DIRECTIONS 
 

The studies presented here have identified a highly endemic lizard fauna for the territory of New 

Caledonia that is the richest and most diverse per unit area of any Pacific region island, in keeping 

with the exceptionally high endemism values for the islands flora and fauna in general (Kier et al., 

2009), and which have contributed to its’ internationally recognized position as one of the world’s 

top ‘hotspots’ for biodiversity (Lowry et al., 2004). The long-held concept of the island as a refuge 

for Gondwanan relicts, largely by virtue of the presence of primitive flowering groups and a highly 

diverse radiation of gymnosperma, has come under recent scrutiny in the light of geological 

evidence indicating the island as it now exists has only been emergent since the late Eocene to early 

Oligocene (~40-37 Mya). The concept of a more recent origin for the New Caledonian biota, 

supported mainly from recent studies on the invertebrate fauna, has been presented, but does not 

necessarily receive unequivocal support from molecular dating studies on the New Caledonian 

skinks and its relatives which could extend back to pre-emergence, and indirectly provide evidence 

of the existence of other land masses in the region no longer extant.  

 

The history of discovery and description of the New Caledonian scincid lizard fauna covers a period 

of just over 150 years. The first century of investigation in the period 1869-1979 saw contributions 

by five workers describing 19 species in the 19th century and eight workers describing 13 species or 

subspecies in the 20th century, of which 20 taxa remain valid today. The most significant 

contributions were those of Bavay published in 1869, and the monograph of Roux published in 

1913. Bavay’s work described seven of the species recognized today, while Roux provided a 

synthesis of his own discoveries and observations with the contributions of the previous forty years. 

Roux’ work was not only a landmark in its own time but served as the primary reference for the 

New Caledonian herpetofauna for a further 70 years. However, the systematic status of ‘lygosomid’ 

skinks, the group in which the New Caledonian fauna belonged, remained largely unresolved during 

this period with the consequence that the diversity and uniqueness of the islands skink fauna lay 

largely under-appreciated, as did that of other regional skink faunas belonging to this group. The 

contributions of Allen Greer to the systematic of scincid lizards spans a 40+year period from 1967, 

and had a major impact on our understanding the relationships the Australian and Pacific region 

fauna. Most significantly Greer set in place, over time, a systematic framework within which the 

intra- and inter-generic relationships of the regions fauna could be assessed. It is within the context 

of this framework of my investigations into the diversity and relationships of the New Caledonian 
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skink fauna have been conducted over the past 30 years. In collaboration with colleagues I have 

published 20 papers specific to New Caledonian skink systematics, two regional reports, a 

preliminary overview paper on the systematics, biogeography and conservation of the New 

Caledonian lizards, and a book on the herpetofauna of the region. There has been an extensive field 

component to these studies, involving numerous separate visits to New Caledonia for a cumulative 

period of >12 months. My contribution to the systematic studies presented here as a body of 

published works has resulted in the recognition of an additional 34 species and an additional 10 

genera to those identified when the studies commenced.  

 

The synopsis of results from these studies form the basis of this thesis and are presented here in a 

revised taxonomy for New Caledonian skinks which now recognizes 48 endemic species in 17 

endemic genera, two endemic species and one widespread species in two Eugongylus group genera 

with taxa found throughout the Pacific region. Determination of these species and genera has been 

based primarily on data derived from morphological characters, but has also incorporated 

information on the genetic differentiation of lineages derived from allozyme electrophoresis and 

DNA sequence data in the more recent period of investigation. As such, the 30 years of research 

undertaken by the candidate has resulted in a more than two-fold increase in species richness and a 

three to four-fold increase in the diversity (number of genera) for the region. The significant 

increase in species richness can largely be attributed to the discovery and recognition of a number 

of narrow-range endemic species (~14 species each known from a single area) a feature of the skink 

fauna only hinted at in early studies. Most of these narrow-range endemics are restricted to 

particular ranges or massifs on the Grande Terre, and some appear to be restricted to high elevation 

habitats above ~800m elevation. High elevation endemism occurs in only three genera of skinks, 

Nannoscincus, Sigaloseps and Marmorosphax, these being taxa primarily associated with humid 

forest habitats. Each of these genera belong to a separate evolutionary group (Smith et al., 2007) 

within the endemic New Caledonian skink radiation as defined by the genetic data, evidence that 

the forces driving this mode of speciation impacted across the skink fauna in taxa with specialized 

biologies dependent on humid environments. The scenario of narrow-range endemism for these 

groups is similar to the model of allopatric speciation associated with niche conservatism proposed 

by Wiens (2004) in which natural selection favours traits that keep individuals within the preferred 

niche and species fail to adapt to new conditions during vicariant events. In the case of 

Marmorosphax this has resulted in the evolution of a number of morphologically similar, yet 

genetically distinct, species restricted to relictual forests near the summits of massifs. 
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The description of four new genera, Sigaloseps, Simiscincus, Graciliscincus and Lacertoides, 

endemic to the southern ultramafic ranges, and of new regionally endemic species in more 

widespread genera, has identified this part of the Grande Terre as a significant biogeographic region 

for skinks. A trend reinforced in genetic phylogenies of more speciose and widespread genera 

where a basal split between southern taxa and the remaining members of the genus from the central 

and northern regions has been identified. Recent investigations have also identified in the ultramafic 

massifs of the west-central and north-west regions of Grande Terre as a discrete biogeographic 

region for skinks, with extensive and often highly localized endemism, most notably in the genus 

Marmorosphax.  These two regions account for the majority of localized narrow-range skink 

species, most of which are restricted to humid forest habitat. This habitat is often now present only 

as isolated patches, much of which likely represents the remnants of extensive historical 

fragmentation. By contrast the central metamorphic ranges have only very few narrow-range 

endemic skinks, most species endemic to this region having largely allopatric ranges. As such, it 

would seem that the extent of fragmentation of forest seen today in these ranges is largely a recent 

(human mediated) phenomena, and that in the past the forests were present as larger, more 

continuous, blocks.  

 

Genetic studies undertaken as part of the investigations into the relationships of endemic New 

Caledonian skink genera place them in a monophyletic lineage with the endemic New Zealand 

skink genera (including the Lord Howe/Norfolk Island species), but were not able to identify the 

origin of the lineage. These studies also provide some support for, and no strong evidence against, a 

monophyletic New Caledonian radiation for the endemic skink genera. Molecular clock estimates 

from these studies indicate divergence from the main Eugongylus group radiation in the 

Oligocene/Miocene (Smith et al., 2007; Chapple et al., 2009) in one set of estimates, or earlier in 

the mid Eocene/early Oligocene (Smith et al., 2007), depending on the calibration used. The former 

estimate infers very much a post-emersion radiation of the New Caledonian skinks, the latter 

estimate the possibility of the Tasmantis lineage was present in the region before the emergence of 

the New Caledonian land mass, and by inference the existence of (no longer extant) land in the 

region at that time, as proposed by Ladiges & Cantrill (2007).  

 

In summary my research over the past 30 years, as presented in my publications, has resulted in 

three significant outcomes for our understanding of the New Caledonian skink fauna and for the 

biota in general:  
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- identification of the extent of richness and diversity of the endemic New Caledonian skink 

fauna. 

- recognition of southern and western ultramafics ranges as distinct plylogeographic areas rich 

in endemic taxa. 

- evidence for a monophyletic endemic New Caledonian skink fauna that is part of an ancient 

Tasmantis radiation that includes the New Zealand skink fauna as its sister. 

 

These advances in knowledge are the result a long-term commitment to this research project. These 

new biogeographic findings represent a major revision of earlier views that the New Caledonian skink 

fauna represented relatively recent multiple invasions of the land mass from a variety sources, with low 

levels of diversity, and little adaptive significance. They also have broader implications for 

understanding of the geological and biogeographic history of the terrane, providing a challenge to 

hypotheses that biota of the island is recent and its origin tied to emergence of the island after a period 

of complete submergence. 

 

The new level of understanding of skink biodiversity (both species diversity and relationships) now 

allow the proposal of novel answerable questions and testable hypotheses, using the New Caledonian 

skink fauna as a model for the evolution of various morphological traits and ecological traits i.e. the re-

evaluation of taxonomically important characters presented in section 4.2.The level of geographic 

sampling now available also permits the future use of novel approaches to the study of 

microgeographic variation within widespread species. This allows investigation of not only the recent 

phylogenetic history within these species, but also, through assessment of the degree of congruency of 

patterns of morphological and genetic variation, hypotheses for the overall phylogeographic history of 

the New Caledonian landmass. The abundance of samples obtained during my field research, together 

with the availability of supported hypotheses of relationships, also allows for the acquisition of new 

data on the natural history of the New Caledonian skink fauna (e.g. Shea et al., 2009) and the potential 

use of this new data for both the study of evolution of ecological traits, and the development and 

prioritization of conservation plans for the skink fauna. This is particularly important given the rapid 

progression of environmental change in New Caledonia, with continued survival of the fauna 

imperilled by fragmentation and loss of habitat fragments through human activity (e.g. burning, 

agriculture, mining – Sadlier & Bauer, 2003) and the spread of invasive pests (e.g., Little Red Fire Ant 

– Jourdan et al., 2001; Le Breton, 2003). Research to date also permits the identification of geographic 

regions that still remain under-sampled, including: 

• the ultramafic Massif de Tchingou in the northwest region  
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• Mt Tonine on the northeast ranges. 

• Mé Maoya on the west-central ranges. 

• Mt Nakada on the east-central ranges. 

• Dent de St Vincent in the north of the southern ultramafic region. 

• Mt Humbolt and Massif du Kouakoué in the south of the southern ultramafic region. 

 

All of the areas identified have high potential for the discovery of new species, for filling gaps in the 

distribution of known species, and identifying areas of high conservation value. Me Maoya and  

the Massif de Tchingou are both isolated ultramafic massifs in the west-central region that have not 

been surveyed or only received preliminary investigations for lizards (respectively). Distinct 

evolutionary lineages have been identified in the genus Marmorosphax on other massifs in the region, 

and it is likely similarly distinct lineages may exist on these massifs.  

 

Tonine is a high elevation range in the north of the east-central region and Nakada a high elevation 

range in the south of the east-central region. These peaks offer the opportunity to further survey high 

elevation lizard faunas on the metamorphic ranges, which are otherwise known only from Mt Aoupinié 

to the south. 

 

 Dent de St Vincent, Mt Humbolt and Massif du Kouakoué are peaks in the southern ultramafic ranges 

that remain unsampled. Investigation of other peaks in the region is required to adequately determine 

the range of high elevation endemic skinks and geckos recorded from Mt Ouin/Mt. Dzumac in the far 

south of the chaine centrale, and the extent of differentiation between populations.  

 

In conjunction systematic studies utilizing both morphological and genetic characters are required to 

further investigate the extent of regional differentiation between the species and populations of 

Marmorosphax in the central-west/north-west ultramafic ranges and in the east-central ultramafic 

ranges, in which preliminary genetic studies have shown significant regional sub-structuring. Similar 

studies are required for the species of Nannoscincus for which preliminary genetic studies show a 

pattern of narrow-range endemism in the central-west/north-west ultramafic ranges, and significant 

regional sub-structuring in N. mariei in the southern ultramafic region and N. gracilis in the east-central 

metamorphic ranges. 
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APPENDIX 1: DEFINITION AND POLARITY OF MORPHOLOGICAL 

CHARACTERS USED IN DIAGNOSING GENERA WITHIN THE ENDEMIC 

NEW CALEDONIAN SKINK RADIATION. 
 

Polarities of morphological characters used in the generic diagnosis of endemic New Caledonian 

skinks is inferred from the distribution of character states progressively over immediate (New 

Zealand  Eugongylus group species), near (Australian Eugongylus group species), and distant 

(Eugongylus+Emoia+Leiolopisma) out-groups.  

 

Immediate out-group: the endemic New Zealand + Lord Howe/Norfolk Is. skink radiation as 

identified by Chappell et al. (2009). This study recognizes the endemic New Zealand skinks and the 

Lord Howe/Norfolk Island species lichenigera as sister taxa, with this lineage the sister taxon to the 

New Caledonian skink radiation. It confirms an earlier hypothesis of relationships between the 

endemic New Caledonian and New Zealand skinks by Smith et al. (2007) which identifies the 

skinks from these two regions as forming a monophyletic ‘Tasmantis’ group. The genetic 

relationships for the endemic New Zealand skinks retrieved by Chapple et al. identify eight major 

groups. One of these (with the exception of the inclusion of Oligosoma moco and Oligosoma fallai) 

represents a well supported traditional Cyclodina sensu Hardy (1970) (but fails to include 

Cyclodina hardyi and C. aenea). Three other large groups of species comprise the majority of 

Oligosoma (‘Leiolopisma’ of Hardy, 1970). The remaining groups comprise: 

• (Cyclodina aenea + Cyclodina hardyi) 

• (Oligosoma zelandicum (Oligosoma striatum + Oligosoma homalonotum 

• Oligosoma suteri 

• (Oligosoma microlepis + Oligosoma smithi) 

 

Hardy (1970) produced the last comprehensive taxonomic revision in which morphological 

characters were used to diagnose the genera and species of New Zealand skinks, a true testament to 

the direction of systematic work in that country over the past 40 years. Hardy recognized two 

genera of New Zealand skinks. The majority of species were included in ‘Leiolopisma’, at that time 

recognized as also having members in other regions in the Pacific and Indian Oceans, and later 

recognized as polyphyletic (Hutchinson et al., 1990). The other species were placed in Cyclodina, a 

genus restricted to New Zealand. Cyclodina was recognized as distinct from ‘Leiolopisma’ by 

possessing several morphological characters (Hardy, 1970: p.230) that included: ‘lower eyelid scaly 

or at least covered by one or two large, opaque scales not clearly differentiated from surrounding 
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scales’ vs ‘ lower eyelid with a transparent disc’; ‘suboculars in a continuous series’ vs ‘ suboculars 

interrupted by an enlarged supralabial (all New Zealand species)’; body squarish in cross-section’ 

vs ‘body oval in cross-section’. Further the species assigned to Cyclodina were crepuscular or 

nocturnal in habits and favoured moister conditions, whereas the other New Zealand species in 

‘Leiolopisma’ [Oligosoma] were diurnal and preferred drier, more open habitats. It is beyond the 

scope of this work to re-evaluate the pattern of distribution of morphological character states 

described by Hardy (1970) in the light of the genetic groupings identified by Chapple et al. (2009), 

rather the aim here will be to review, where information exists, morphological traits in endemic 

New Zealand skinks that represent a selection of species assigned to Oligosoma and Cyclodina, to 

determine general patterns of variation between these genera for comparison with other out-group 

taxa and the New Caledonian skink radiation.  

 

Near out-group: is by default the Australian Eugongylus group taxa proposed by Hutchinson et al. 

(1990) for a group of genetic lineages identified by microcomplement fixation as being more 

closely related to each other than to any other Pacific region Eugongylus group member, or to the 

type species Leiolopisma telfairii. For those Australian Eugongylus group taxa formerly assigned to 

Leiolopisma I here utilize the taxonomy of Hutchinson et al. (1990) and follow the allocation of 

species to genera and the names applied to these genera, and in doing so recognize the merit of the 

investigation on which that taxonomy is based. Conversely I find no scientific merit in, and hence 

refrain from using, the earlier generic groupings for these taxa proposed by Wells and Wellington 

(1984; 1985), despite the precedence of the names proposed. 

  

Distant out-group: comprises three Pacific region taxa, Eugongylus + Emoia (as represented by E. 

nigra) + L. telfairii that tend to form the sister group to other Pacific region in the genetic study of 

Smith (2001),  and in the study by Smith et al. (2007) although this relationship (which included (E. 

loyaltiensis) was not strongly supported. Emoia has been identified as polyphyletic (Smith et al., 

2007; Smith et al., in progress), with the Emoia samoense group a lineage but the affinities of the 

remaining taxa unclear.  

  

SCALATION 
 

Supranasal scales: The structure of the supranasal scale in the Eugongylus group is highly variable 

and the homology of these structures between some members of the group regarded as uncertain, at 

best. Only one New Caledonian skink genus, Phoboscincus, has clearly defined supranasal scales. 
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The supranasal scale in the species of Phoboscincus is clearly defined and also incorporates the 

naris into the suture dividing the nasal and supranasal scale. In Phoboscincus garnieri the naris lies 

between (and divides) a distinct postnasal and nasal scale. The supranasal scales in P. bocourti are 

separated allowing contact between the frontonasal and rostral scales, also the condition in 

Eugongylus, but are in broad contact in P. garnieri and in doing so exclude contact between the 

frontonasal and rostral scales.  The ‘supranasal’ scale originally described for L. pardalis(8) is 

positioned above the enlarged nasal scale and the naris is located medially in the nasal scale, and is 

here considered a derivation resulting from fragmentation in the region of the nasal and frontonasal 

scales and not homologous with the supranasal scales seen in Phoboscincus or in Eugongylus. 

 

No taxa in the immediate out-group of endemic New Zealand genera have a distinct ‘supranasal’ 

scale. In the near out-group of Australian genera a ‘supranasal’ scale has been recorded in the 

species spenceri and palfreymani (Greer, 1990; Hutchinson et al., 1990), and in Morethia (Greer, 

1980) and ‘Leiolopisma’ [Pseudemoia] baudini (Greer, 1982).  In spenceri, baudini and the basal 

species of Morethia the presumed supranasal is defined by a suture across the anterior part of the 

nasal that borders the margin of naris dorsally and posterolaterally and continues to the ventral 

margin of the naris to the nasal/labial suture – not actually defining a scale superior to the nasal and 

interpreted by Hutchinson et al. as fusion of separate nasal and postnasal scales for spenceri. A 

postnarial crease (rarely a suture) is present in some spenceri, running from the upper posterolateral 

margin of the naris back to the nasal/loreal suture, and gives the impression of a distinct supranasal 

scale above the naris. Niveoscincus palfreymani has distinct supranasal, nasal and postnasal scales. 

The supranasal scale identified by Greer (1982) for baudini is a scale positioned on the 

posterodorsal margin of nasal (similar to L. pardalis) and is here interpreted as fragmentation in the 

region of the nasal and frontonasal scales. The species does however have the suture across the 

anterior part of the nasal and continuing along the posterior edge of the naris to the labials described 

above for spenceri and Morethia. The modified supranasal scales in Pseudemoia spenceri, 

Pseudemoia baudini and Morethia may represent a pattern of fusion of the supranasal and postnasal 

(as suggested by Hutchinson et al, 1990), which may be indicative of a close relationship between 

these taxa. 

 

In the distant out-group a distinct supranasal scale has been recorded in Eugongylus albofasciolatus 

and Eugongylus rufescens, and in Emoia, but is absent in Eugongylus unilineatus and in Leiolopisma. 

The supranasal in Eugongylus is defined by a suture across the anterior and posterior parts of the 

nasal and lying just above or incorporating the naris in Eugongylus rufescens, but only variably 
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present posteriorly between the naris and loreal in Eugongylus albofasciolatus. The condition in the 

species of Emoia examined is similar to that for Eugongylus albofasciolatus, and to that in the 

Australian taxa spenceri, baudini, and Morethia, in that there is apparent fusion between the 

supranasal and postnasal scales. This could be either indicative of close relationship, or that this 

type of modification to the scales in the nasal region may has arisen independently a number of 

times. A distinct supranasal scale similar to that in Eugongylus is also present in Tachygyia. What 

has been presented above is still a simplistic representation of the scale surrounding the nostril in 

these taxa, and a more detailed examination is required to thoroughly understand the structure of 

this character. 

 

The presence of a distinct supranasal scale in two of the three out-group taxa could be regarded as 

indicating this character state is plesiomorphic for the Eugongylus group. The loss of the supranasal 

scale in the immediate out-group and in the majority of taxa in the New Caledonian skink radiation 

argues for this trait as plesiomorphic for the Tasmantis skink group of genera, with the condition in 

Phoboscincus representing a single reversal to the plesiomorphic state within that group. 

Alternatively, regarding the supranasal scales in Phoboscincus as homologous with those in the 

distant out-group taxa and by inference representing retention of an assumed plesiomorphic 

character, infers multiple cases of loss of this state in the New Caledonian groups and at least once 

in the endemic New Zealand skink radiation.  

 

Prefrontal scales: Most endemic New Caledonian skink genera have moderately large prefrontal 

scales that range from being separated to narrowly contacting. A reduction in the size of the 

prefrontals occurs in: 

• Caledoniscincus sub-group - small widely separated prefrontals. 

• Nannoscincus group - small to very small and widely separated prefrontals, variably absent in 

several species. 

 

Large prefrontal scales separated from contacting medially are present in the distant out-group taxa 

Eugongylus, Leiolopisma, and Emoia, and in the near out-group in the majority of genera, except 

Anepischetosia in which they are absent by loss rather than diminution(3). All taxa in the immediate 

out-group have large – moderately large prefrontals (reduction to moderately small seen in C. aenea 

as figured by Hardy, 1970). 
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The presence of large prefrontal scales in all taxa in the distant and immediate out-groups, and most 

taxa in the near out-group, indicate this character state is likely to be plesiomorphic for the Eugongylus 

group, and for the endemic New Caledonian skinks, with reduction in the size of the prefrontals 

scales to varying degrees having evolved independently in the Caledoniscincus sub-group and 

Nannoscincus group. 

 

Supraciliary scales: scales bordering the upper eyelid counted to include the last scale in the row to 

contact the last supraocular. A modal number of seven supraciliaries is the widespread condition 

among the endemic New Caledonian skink genera. Derivations to a higher modal number of 

supraciliaries occur in ‘Genus 1’ (Phoboscincus sub-group), and a derivation to a lower modal 

number of supraciliaries (6) in P. garnieri (Phoboscincus sub-group), Graciliscincus 

(Caledoniscincus sub-group), and some ‘Genus 3’ maruia. 

 

It is difficult to assess the modal number of supraciliaries in the immediate out-group from the 

information available (Hardy, 1970), other than seven or eight supraciliary scales are the 

widespread condition in the species of Oligosoma with derivations to a higher number in the 

relatively large species (Oligosoma grande), while derivations to a lower number supraciliaries occurs 

mainly in the species of Cyclodina.  In the near out-group the modal number of supraciliary scales is 

highly variable, generally six to seven with further reduction to five in Bassiana. In the distant out-

group, Leiolopisma, most Emoia and Eugongylus have seven supraciliary scales.   

 

The presence of seven supraciliary scales in the distant out-group taxa could be regarded as 

plesiomorphic for the Eugongylus group with independent derivations to a lower number in a number 

of near out-group taxa, and to a lower or higher number in both the New Zealand near out-group taxa 

and the endemic New Caledonian taxa. Derivation to a higher number of supraciliaries, presumably by 

fragmentation, is usually (but not always) seen in larger species, while derivation to a lower number, 

presumably by fusion) occurs across the range of small to immediate to large sized species.  

 

Interdigitation of the 3rd supraciliary between the 1st and 2nd supraoculars is seen in Kanakysaurus, and 

of the pentultimate supraciliary between the 3rd and 4th supraoculars in Geoscincus – the occurrence of 

interdigitation between the supraciliaries and supraoculars of these taxa in each case is considered 

independently derived.  

 



 

173 

 

First supraciliary and frontal scale contact: the degree to which the 1st supraciliary extends 

transversely determines the degree of contact between the prefrontal and first supraocular scale, 

with a transverse extension of the first supraciliary contacting the frontal scale excluding contact 

between the prefrontal and first supraocular scale. Contact between the prefrontal scale and first 

supraocular is the condition present in all endemic New Caledonian skink genera, except 

Nannoscincus in which first supraciliary extends transversely to exclude contact between the 

prefrontal and first supraocular scale (except some N. mariei). Contact between the prefrontal and 

first supraocular scale occurs in all out-group members. As such the transverse extension of the first 

supraciliary to contact the frontal scale is an autapomorphy for the Nannoscincus group (with a 

reversal in some N. mariei). 

 

Frontoparietal scales: the frontoparietal scales are present either as two large adjacent scales (the 

plesiomorphic state for skinks – Greer, 1974), or fused along the midline to form a single scale. In the 

endemic New Caledonian skinks fusion of the frontoparietal scales is the widespread condition and 

is present in: 

• a monophyletic sub-group of six species within the Nannoscincus group.  

• ‘Genus 3’; ‘Genus 4’ novaecaledoniae; and the species of Lioscincus s.s., Sigaloseps and 

Celatiscincus (Lioscincus group).  

• Phoboscincus and Lacertoides (Phoboscincus sub-group); Marmorosphax (Marmorosphax 

sub-group). 

• Tropidoscincus; and Caledoniscincus (Caledoniscincus sub-group).  

 

All taxa in the immediate out-group have paired frontoparietal scales. In the near out-group fusion 

of the frontoparietal scales occurs in six of the twelve Australian genera examined (Eulepis; 

Niveoscincus – except coventryi; Morethia; Carlia; Cryptoblepharus; Lampropholis). In the distant 

out-group Eugongylus and Leiolopisma have paired frontoparietal scales, but these scales are fused 

in Emoia. The large Pacific region Tachygyia also has fused frontoparietals.  

 

The presence of paired frontoparietal scales in two of the three genera in the distant out-group, all 

immediate out-group taxa, and half the Australian near out-group genera indicates this condition is 

likely to be plesiomorphic for the Eugongylus group and for the Tasmantis group of skinks, with 

independent derivations to fusion of these scales in a number of near out-group taxa and a number of 

taxa within the endemic New Caledonian skink radiation.  
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Parietal scale contact: the parietal scales are two large scales that lie at the back of the head bordering 

most of the posterior edge of frontoparietal and interparietals, and contacting medially behind the 

interparietal scale. The exception in the Eugongylus group is in the New Caledonian genus 

Kanakysaurus where the parietal scales are completely (K. viviparus) or largely (K. zebratus) 

separated from contacting medially, an autapomorphy for that genus.  

 

In the endemic New Caledonian skinks most genera (including Kanakysaurus when contacting) 

have the right parietal overlapping the left as the modal condition. In several genera the state is 

variable, and the left parietal overlaps the right occasionally (<50%) in Phoboscincus garnieri, 

Lioscincus vivae and the species of Sigaloseps, and more frequently (>50%) in Lacertoides 

pardalis, ‘Genus 3’ maruia, ‘Genus 4’ novaecaledoniae, and almost always in Tropidoscincus. 

 

In all distant out-group taxa the left parietal overlaps the right. This is also the condition for the 

majority of  near and immediate out-group taxa examined, occasional variability in the state being 

recorded for near in-group genera Eulepis (occasionally) and Morethia (frequently) and in the 

immediate out-group Cyclodina species (occasionally). The distribution of states amongst the out-

groups would indicate that the left parietal overlapping the right is plesiomorphic for the Eugongylus 

group with independent derivations to the right overlapping the left in several near out-group taxa, with 

independent derivations within the New Zealand near out-group taxa and endemic New Caledonian 

lineages. Constant overlap of the left parietal by the right as seen in Tropidoscincus is regarded as an 

autapomorphy for the genus. 

 

Nuchal scales: the anterior nuchal scales are paired transversely enlarged scales that lie at the back of 

the head bordering much of the posterior edge of parietal scales, and typically contact medially. 

Division of the nuchal scales that contacting the parietal scales results in 4-5 smaller scales similar in 

size to the adjacent body scales bordering the posterior edge of the parietals between the upper 

secondary temporal scales. A single transversely enlarged pair of scales is the widespread condition in 

the endemic New Caledonian skink radiation. Division of the nuchal scales as described above 

occurs in Lioscincus and Celatiscincus (Lioscincus group), Phoboscincus bocourti (Phoboscincus 

sub-group); Kanakysaurus (Marmorosphax sub-group), variably in Simiscincus (Caledoniscincus 

sub-group), and in Geoscincus. The pattern of nuchal scale division in Kanakysaurus is regular but 

part of a more extensive pattern of fragmentation of scales in the temporal and nuchal region, 

whereas division of the nuchal scale in Lioscincus and Celatiscincus is also regular not associated 

any more extensive pattern of scale fragmentation. By contrast fragmentation of the nuchal and 
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temporal scales in both Phoboscincus bocourti and Geoscincus is extreme and irregular, with four or 

more small scales bordering the posterior edge of the parietals between what could be interpreted as the 

upper secondary temporal scales, however, the extent of variation for this character cannot be made 

given Phoboscincus bocourti and Geoscincus are known from only one and two museum specimens 

respectively.  

 

Most taxa in the distant out-group and all taxa in the near and immediate out-groups have a single 

transversely enlarged nuchal scale bordering each parietal scale. Variation among the out-groups 

was only recorded in the distant out-group taxon Leiolopisma telfairii, with division of one of the 

nuchal scales in each of the two specimens examined. The widespread occurrence of a transversely 

enlarged nuchal scale bordering each parietal scale throughout the out-groups indicate this state is the 

plesiomorphic state for the Eugongylus group and for the endemic New Caledonian skinks, with 

division of the nuchal scales to varying degrees having evolved independently in three, possibly 

four, major groups, with its presence in Lioscincus and Celatiscincus (Lioscincus group) a putative 

synapomorphy for a sister relationship between these genera. 

 

Upper secondary temporal scales: scales that lie at the back of the head bordering the latero-posterior 

edge of the parietal scales anteriorly and contacting the adjacent nuchal scale with its medial edge, and 

the primary temporal, lower secondary, and tertiary temporals with its posterior edge. In the endemic 

New Caledonian genera a symmetrically divided upper secondary temporal scales is seen only in 

‘Genus 3’ tillieri, which has two regular scales either side between the primary temporal scale and a 

transversely enlarged nuchal scale. Fragmentation of the temporal and nuchal region resulting in an 

asymmetrical division of the upper secondary temporal scales is extreme and irregular in Phoboscincus 

bocourti and Geoscincus, the homologies of scales at the rear of the head being difficult to determine. 

 

All taxa in the distant and near out-groups, and nearly all in the immediate out-group, have a single 

enlarged upper secondary temporal bordering each parietal scale. In the immediate out-group 

division of the upper secondary temporal is recorded for Oligosoma otagense (Hardy, 1970). The 

presence of a single transverse upper secondary temporal scale in nearly all out-group taxa indicates 

this is the plesiomorphic state for the Eugongylus group, and its presence in only a single taxon, 

‘Genus 3’ tillieri, in the endemic New Caledonian skinks indicates it is also the plesiomorphic state for 

that group.   
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Loreal scales: the loreal scales are usually present as two scales positioned between the nasal and 

preocular scales. These scales are typically square in shape or wider than high. Reduction of the 

anterior loreal basally gives a scale higher than wide and narrowly contacting the upper labials, at 

its extreme being semi-lunar in shape and positioned on the posterodorsal margin of the nasal and 

failing to make contact with the labials. In the endemic New Caledonian skinks varying states of 

reduction of the anterior loreal occur in: 

• Nannoscincus as both as a semi-lunar scale failing to contact the nasal in the N. gracilis 

species group, with complete loss of the scale in the mariei species group.  

• the Caledoniscincus sub-group as a semilunar scale failing to contact the nasal in 

Graciliscincus and Simiscincus, and being considerably higher than wide in Caledoniscincus 

and ‘Genus 2’. 

• the Marmorosphax sub-group as a semilunar scale failing to contact the nasal in 

Marmorosphax, and as a near  semilunar scale considerably higher than wide and only 

narrowly contacting the upper labial scales in Kanakysaurus. 

• the Lioscincus group as a semilunar scale usually failing to contact the nasal in Lioscincus 

steindachneri, and as a nearly  semilunar scale considerably higher than wide and only 

contacting the upper labial scales narrowly in Lioscincus vivae and Celatiscincus, and as a 

scale considerably higher than wide in Sigaloseps. 

 

Two well developed loreal scales either side of the head as wide or higher than wide, but always 

contacting the labials broadly, occurs in all taxa in distant out-group, the majority of taxa in the near 

in-group and all taxa in the immediate out-group. Variation in the number of loreals was only recorded 

in the near out-group taxa with loss of the anterior loreal completely in Anepischetosia and 

Eroticoscincus, and loss in some Saproscincus tetradactyla and S. czechurai. Reduction of the anterior 

loreal such that it is considerably higher (x 1.5-2.0) than wide but still maintaining moderate contact 

with the upper labial scales occurs in the distant out-group in the Emoia samoense group in 

longicaudata, in most near taxa (except Niveoscincus ocellata,  Niveoscincus greeni and Pseudemoia 

spenceri) and in the immediate out-group taxon Cyclodina. The presence of two loreals in nearly all 

out-group taxa indicates this character state is the plesiomorphic state for the Eugongylus group and for 

the endemic New Caledonian skinks, with significant reduction of the anterior loreal having evolved 

independently in a few taxa in the near out-group and in four major lineages of New Caledonian 

skinks.  

 



 

177 

 

Upper labial scales: the enlarged scales bordering the upper margin of the jaw, with typically a 

square to transversely elongate scale below the eye and two scales each with a pointed dorsal apex 

posterior to the subocular labial. A modal number of seven upper labials is the widespread condition 

among the endemic New Caledonian skink radiation, with a higher modal number occurring in 

genera in the Phoboscincus sub-group (Phoboscincus, Lacertoides, and ‘Genus 1’) and in the 

species of Tropidoscincus, and a lower modal number in Nannoscincus (except for N. garrulus 

which appears to have the fourth divided to give seven upper labials) and Graciliscincus 

(Caledoniscincus sub-group) by fusion of the first and second upper labials into a single broad 

scale.  

 

A modal number of seven upper labials is also the widespread condition in the distant out-group 

taxa, occurring in Leiolopisma, most Emoia and in Eugongylus rufescens and Eugongylus unilineatus, 

with a higher number of eight in Eugongylus albofasciolatus and some Emoia.  In the near out-group 

seven upper labial scales is the widespread condition with a higher modal number of 9 and 10 

occurring in Pseudemoia spenceri and a lower modal number in Anepischetosia, Eroticoscincus and 

some species of Saproscincus. Seven upper labials would also appear to be the widespread condition 

in the immediate out-group, with a modal higher number in the relatively large species Oligosoma 

(Hardy, 1970). 

 

The presence of a modal number of seven upper labial scales in the majority of out-group taxa 

indicates this character state is most likely the plesiomorphic state for the Eugongylus group, and its 

widespread distribution in the endemic New Caledonian skinks indicative that it is also likely to be the 

plesiomorphic condition for that group, with reduction or increase in the number of upper labial scales 

from the mode having evolved independently in all out-groups, and in the New Caledonian skinks. 

The over-riding trend is for an increase in the number of upper labials to occur in moderately large to 

large taxa, and a reduction in the number of upper labials to occur in small taxa. 

 

Subocular scales: scales running in a row between the lower preocular and the lower postocular. The 

row of scales may be present as a continuous row below the eye separating the upper labial from 

contact with the lower eyelid, or interrupted by direct contact between the upper labial below the eye 

and the lower eyelid (the plesiomorphic state for skinks – Greer, 1974), the latter being the widespread 

condition in the endemic New Caledonian skink radiation. A complete subocular row of scales 

below the eye is present in Celatiscincus, Lioscincus vivae and some Sigaloseps deplanchei 
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(Lioscincus group), Lacertoides (Phoboscincus sub-group), and Marmorosphax and Kanakysaurus 

(Marmorosphax sub-group). 

 

A complete subocular row of scales occurs variably amongst the out-group taxa, and is present in the 

distant out-group taxa Leiolopisma and Eugongylus (absent in Eugongylus unilineatus) and the 

immediate out-group taxa Cyclodina (except the Lord Howe/Norfolk Island species lichenigera), but is 

absent in the distant out-group taxon Emoia, all near out-group taxa, and the immediate out-group 

genus Oligosoma.  

 

Evidence for a complete subocular row of scales as plesiomorphic or apomorphic for the Eugongylus 

group is difficult to determine and likely to be equivocal either way. Presence of a complete subocular 

row of scales as plesiomorphic would infer loss (probably independent) in taxa in both the distant 

(Emoia and Eugongylus unilineatus) and near out-groups, and either independent loss in both 

Cyclodina lichenigera and the New Zealand Oligosoma, and in the New Caledonian radiation (multiple 

times), or once in the Tasmantis lineage with reversals for the New Zealand Cyclodina and for three 

groups of endemic New Caledonian genera. Absence of a complete subocular row of scales as 

plesiomorphic would infer re-acquisition of this feature in the distant out-group taxa Leiolopisma, 

Eugongylus rufescens and Eugongylus albofasciolatus, in the New Zealand species of Cyclodina, and 

multiple times in the endemic New Caledonian skinks.  

 

Examining the distribution of character states among the Tasmantis lineage members indicates that 

fewer evolutionary steps are required for re-acquisition of a complete subocular scale row, and would 

be the parsimonious alternative, particularly if the Australian near out-group taxa proved to be the sister 

to the Tasmantis lineage. 

 

Lower labials: scales bordering the upper margin of the jaw posterior of the mental scale to the 

apex of the upper and lower jaw. A modal number of six lower labials is the widespread condition 

among the endemic New Caledonian skink radiation with a higher modal number of lower labials 

occurring in the all genera in the Phoboscincus sub-group (Phoboscincus, Lacertoides, and ‘Genus 

1’), and a lower modal number of lower labials occurs in the Nannoscincus (except for N. garrulus 

which has six lower labials) and Graciliscincus (Caledoniscincus sub-group). 

 

A modal number of six lower labials is also the widespread condition among taxa in the out-groups, 

with a higher modal number of seven scales occurring in Eugongylus albofasciolatus in the distant 
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out-group, some Niveoscincus (N. ocellata – highly variable, N. palfreymani) and Pseudemoia 

spenceri in the near out-group, and Oligosoma grande in the immediate out-group. A lower modal 

number of lower labials to five occurs in Eroticoscincus in the Australian near out-group, and the 

New Zealand and Lord Howe/Norfolk Island Cyclodina in the immediate out-group. 

 

The presence of a modal number of six lower labial scales in the majority of out-group taxa indicates 

this character state is most likely the plesiomorphic state for the Eugongylus group and for the endemic 

New Caledonian skink radiation, and that a reduction or increase in the number of lower labial scales 

has evolved independently in all out-groups, and in the endemic New Caledonian skinks, with the 

trend being for an increase in the number of lower labials to occur in moderately large to large taxa, and 

a reduction in the number of lower labials to occur in small taxa. 

 

Primary temporal scale: enlarged elliptical scale at the side of the head posterior to the eye – 

bordering and overlapping along its posterior edge the upper and lower secondary temporal and last 

upper labial, and overlapped along its anterior edge (top to bottom) by the lower pretemporal, posterior 

suboculars, and the trailing free edge (part) of the pentultimate upper labial. Variation in this character 

appears to be limited to fragmentation of this scale, generally into an upper and lower with the lower 

overlapping the upper. A single large primary temporal scale is the widespread condition in the 

endemic New Caledonian skinks, with a division of this scale giving two (or more) scales occurring 

in most Nannoscincus garrulus, some Sigaloseps ruficauda (Lioscincus group), all genera in the 

Phoboscincus sub-group (Phoboscincus, ‘Genus 1’ and Lacertoides), Kanakysaurus 

(Marmorosphax sub-group), ‘Genus 2’ and Simiscincus (Caledoniscincus sub-group), and 

Geoscincus. Extreme and irregular fragmentation of the temporal and nuchal scales occurs in 

Phoboscincus bocourti and Geoscincus, generally results in asymmetrical division of these scales. 

The extent of fragmentation in Phoboscincus bocourti does not allow the homologies of the scales in 

the region of the primary temporal to be determined with any certainty, but in Geoscincus 

fragmentation of the primary temporal is more regular and could be interpreted as divided into two 

scales(1). The pattern of scale division of the primary temporal in Phoboscincus garnieri, the species 

of ‘Genus 1’, ‘Genus 2’  and Simiscincus is more regular (note: the lower of the two primary 

temporal scales reported here for Simiscincus was originally reported as the upper scale in a 

division of the last upper labial – Sadlier & Bauer, 1997). 

 

A single large primary temporal scale is also the widespread condition among taxa in the out-groups, 

with division of the primary temporal scale in the distant out-group species Eugongylus 
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albofasciolatus and Eugongylus unilineatus, and some species of Oligosoma in the immediate out-

group (reported as two scales by Hardy, 1970). The presence of a single primary temporal scale in the 

majority of out-group taxa indicates this character state is most likely the plesiomorphic state for the 

Eugongylus group and for the endemic New Caledonian skink radiation, and that the division of this 

scale has evolved independently in a few out-group taxa, possibly as a synapomorphy for the two 

Eugongylus species, and independently in most of the endemic New Caledonian skink groups. 

 

Lower secondary temporal scale: enlarged elliptical scale at the side of the head posterior to the eye - 

bordered along its posterior edge by the tertiary temporal/s and upper postlabial, and overlapped along 

its anterior edge (top to bottom) by the upper secondary temporal, primary temporal, and trailing free 

edge (part) of the last upper labial. Variation in this character occurs as fragmentation or a more regular 

division of this scale. A single large lower secondary temporal scale is the widespread condition in the 

endemic New Caledonian skinks, with a division of the scales in this region occurring in 

Phoboscincus and occasionally in Lacertoides (Phoboscincus sub-group), occasionally in 

Kanakysaurus (Marmorosphax sub-group), Simiscincus (Caledoniscincus sub-group), and in 

Geoscincus. The extent of fragmentation in Phoboscincus bocourti does not allow the homologies of 

the scales in the region of the lower secondary temporal to be determined with any level of 

certainty. In Geoscincus, Phoboscincus garnieri and Simiscincus the scales in this region are also 

highly fragmented, but with imagination could be interpreted as divided into two scales. The pattern 

of scale division in some Lacertoides and most Kanakysaurus is regular and clearly interpreted as 

divided into two scales.  

 

A single large lower secondary temporal scale is the widespread condition among the out-group taxa, 

with division of this scale only in the distant out-group species Leiolopisma telfairii, and is the 

widespread condition in the near out-group taxa and those immediate outgroup taxa examined, 

indicates this character state is most likely plesiomorphic for the Eugongylus group and for the 

endemic New Caledonian skink radiation, with division of this scale independently evolved in several 

endemic New Caledonian skink groups and the extremes of fragmentation present in some taxa 

possibly representing a different evolutionary mode for division of these scales.   

 

Tertiary temporal scales: scales between the upper postlabial and upper secondary temporal scales in 

contact with the posterior edge of the lower secondary temporal, present as either a single transversely 

elongate scale or two or more scales similar in size. Two tertiary temporal scales either side of the head 

is the widespread condition in the endemic New Caledonian skinks, with a single large transverse 
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scale in this region occurring in ‘Genus 4’ novaecaledoniae, and most ‘Genus 3’maruia and 

Lioscincus vivae. 

 

Two tertiary temporal scales occurs in Leiolopisma telfairii  and Eugongylus in the distant out-group, 

but not Emoia, and occurs in the immediate out-group taxa examined (O. grande, C. aenea, C. 

lichenigera), but is variable between near out-group genera with two tertiary temporal scales in  

Niveoscincus palfreymani, Bassiana, Morethia, Anepischetosia and a single transversely elongate 

scale in Bartleia jigarru, Niveoscincus ocellata, Niveoscincus coventryi, Carlia, Cautula, 

Saproscincus Cryptoblepharus, Eroticoscincus, Lampropholis and Pseudemoia spenceri. The 

presence of divided tertiary temporal scales in the majority of taxa in the distant and immediate out-

group taxa examined indicates this is most likely the plesiomorphic state for the Eugongylus group, but 

with extensive evolution of single transversely elongate tertiary temporal scale in a range of taxa in the 

near out-group, but the extent of independent evolutionary events being clouded by the current lack of 

resolution for relationships between the Australian genera, other than it occurs in both of the radiations 

of Australian skinks identified by Hutchinson et al. (1990). The presence of divided tertiary temporal 

scales in the immediate out-group taxa and in nearly all species of New Caledonian skinks indicate it is 

also likely plesiomorphic for the Tasmantis lineage, with the single transversely elongate scale found in 

the New Caledonian taxa ‘Genus 4’ novaecaledoniae and in most ‘Genus 3’maruia and Lioscincus 

vivae independently derived.  

 

Postlabial scales: scales bordering the posterior edge of the last upper labial, generally present as two 

scales, the lower bordering only the last upper labial and the upper bordering both the last upper labial 

and lower secondary temporal. Derivations of this condition are seen where these scales are fused into a 

single scale, or where the lower most postlabial is divided into two scales. Two postlabial scales is the 

widespread condition in the endemic New Caledonian skinks, and the only derivation observed 

occurred in Lacertoides (Phoboscincus sub-group) in which the lower postlabial is consistently 

divided into two scales, and in ‘Genus 1’ nigrofasciolatus (Phoboscincus sub-group) where a 

divided lower postlabial occurs at low (25%) frequency. The condition of these scales in the species 

of Phoboscincus and Geoscincus is difficult to determine given the extreme fragmentation of scales 

in this region. 

 

Two postlabial scales is also the widespread condition in the out-group taxa, with occasional fusion 

of the two scales in Eugongylus rufescens in the distant out-group, division of the upper postlabial in 

Niveoscincus coventryi in the near out-group, and up to three scales (fragmentation) reported by 
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Hardy (1970) for species of Oligosoma in the immediate out-group. The widespread occurrence of 

two postlabial scales in all out-group taxa and within the New Caledonian skinks indicates this is the 

plesiomorphic state for the Eugongylus group and for the Tasmantis lineage, and the divided lower 

postlabial scale found in Lacertoides is an independently derived apomorphy for that genus. 

 

Post-temporal scales: the enlarged scales positioned between the two lower secondary temporal 

scale and anterior edge of the ear opening – the lower secondary temporal is used as a point from 

which to count ‘postemporals’ because it is a large well defined scale in most skinks, and hence the 

number of postemporal scales counted also includes the tertiary temporal. The number of post-

temporal scales can be difficult to determine in some species where there is grade towards 

progressively smaller scales at the anterior edge of the ear. For this reason only the obviously 

enlarged scales between the lower secondary temporal and ear opening were counted, but the 

number identified could be open to interpretation in some taxa. Regardless, there appears to be two 

trends in the number of postemporal scales: two postemporals (i.e. a single scale between the 

tertiary temporal and ear opening); and three or more postemporals (i.e. more than one scale 

between the tertiary temporal and ear opening). Two postemporal scales is the widespread condition 

in the endemic New Caledonian skinks, with more than two postemporals scales occurring in some 

species of Nannoscincus, all genera in the Marmorosphax sub-group, Lacertoides and ‘Genus 1’ 

(Phoboscincus sub-group), Simiscincus  (Caledoniscincus sub-group). In Phoboscincus and 

Geoscincus the exact number of postemporal scales is difficult to assess due to the extensive 

fragmentation of scales posterior to the presumed lower secondary temporal scale, but from what 

can be determined would definitely be more than two. 

 

Three or more postemporal scales occurs in all taxa in the distant out-group, is the modal condition in 

the immediate out-group taxa examined, but is variable in the near out-group with two postemporal 

scales in Niveoscincus coventryi, Pseudemoia pagenstecheri (50%), Eulepis, Morethia, 

Anepischetosia, Cryptoblepharus, Saproscincus, Eroticoscincus, Lampropholis and Cautula, and 

three or more postemporal scales in Bartleia jigarru, Niveoscincus ocellata, Niveoscincus 

palfreymani, Carlia, Pseudemoia pagenstecheri (50%) and Pseudemoia spenceri. The presence of 

three or more postemporal scales in the majority of taxa in the distant out-group and immediate out-

group indicates this is most likely the plesiomorphic state for the Eugongylus group and for the 

Tasmantis lineage, but that independent evolution to the loss of scales between the secondary 

temporal and ear opening such that only two scales are present has evolved independently in each 

major groups of New Caledonian skinks. The extensive occurrence of this state in the near out-group 
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taxa is difficult to interpret given the current lack of resolution for relationships between the Australian 

genera, other than it occurs in both of the radiations of Australian skinks identified by Hutchinson et al. 

(1990). 

 

Postmental scales: a single, large, transversely elongate scale lying posterior to the mental scale, 

usually contacted along its lateral edge by the two anterior lower labial scales (the plesiomorphic state 

for skinks – Greer, 1990). Contact may be reduced to one lower labial either by loss of or fusion of the 

lower labials in the region. In the endemic New Caledonian skinks two lower labial scales contacting 

the postmental scale is the widespread condition, and a single lower labial contacting the postmental 

occurs only in Simiscincus and Graciliscincus (Caledoniscincus sub-group). 

 

Two lower labial scales contacting the postmental scale is also the widespread condition in the out-

group taxa, contact with a single lower labial occurring only in Eugongylus unilineatus. The presence 

of two lower labial scales contacting the postmental scale in nearly all out-group taxa indicates this 

character state is the plesiomorphic state for the Eugongylus group and for the endemic New 

Caledonian skinks, with the condition of a single lower labial contacting the postmental scale in 

Simiscincus and Graciliscincus most likely evidence of a sister relationship between the two genera. 

 

Chinshield number: a series of transversely enlarged scales either side of the lower jaw, lying 

posterior to the postmental and adjacent to the anterior-most lower labials, usually present as three pairs 

with the first in broad contact medially, the second separated (wholly or nearly so) by an intervening 

scale, and the third pair more widely separated by a row of three scales. Derivations from this state 

occur with:  

- a reduction in size by division of the third pair of chinshields resulting in five scales 

between the pair bordering the labials either side. 

- a reduction in number through loss of the third pair. 

- an increase in number with a fourth or fifth pair of transversely enlarged chinshields 

present. 

 

In the endemic New Caledonian skinks three pairs of enlarged chinshields is the widespread 

condition. Division of the third pair such that the enlarged scales are separated by a row of five scales 

occurs in Lioscincus steindachneri (Lioscincus group), Lacertoides and Phoboscincus garnieri 

(Phoboscincus sub-group); Marmorosphax and Kanakysaurus (Marmorosphax sub-group), 

Graciliscincus (Caledoniscincus sub-group), and Geoscincus. In Simiscincus (Caledoniscincus sub-
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group) the chinshields appear to have undergone major changes, there are eight scales in a 

transverse row between the labial sales posterior to the 2nd pair of chinshields. The scales adjacent 

to the labial scale are small and obliquely oriented, resembling postgenial scales, and it is unclear 

whether the 3rd pair of chinshields is highly fragmented or has been lost altogether. An increase in 

number of transversely enlarged chinshields present occurs in several members of the Phoboscincus 

group, ‘Genus 1’, with five pairs present in ‘Genus 1’ nigrofasciolatus and four in ‘Genus 1’ greeri, 

and five pairs has been reported for Phoboscincus bocourti (Ineich, 2007 – in prep.). Several 

species,  Lacertoides, ‘Genus 3’maruia and  Lioscincus vivae, are reported as having three pairs of 

transversely enlarged chinshields but a mode of four, rather than three, scales separating the 3rd pair.  

 

In the distant out-group three pairs of enlarged chinshields occurs in Leiolopisma, Emoia and 

Eugongylus unilineatus, with apparent reduction in number through loss of the third pair in 

Eugongylus rufescens and Eugongylus albofasciatus. All species in the near out-group, and most in the 

immediate out-group, have three chinshields, an increase to four occurring in the large immediate out-

group species Oligosoma otagense. The presence of three chinshields in most taxa in the distant out-

group, and most in the near and immediate out-groups indicates this is most likely the plesiomorphic 

state for the Eugongylus group and for the Tasmantis lineage, with independent evolution to a higher 

or lower number having evolved independently in each major groups of New Caledonian skinks in 

different ways, as outlined above. 

 

Chinshield-labial scale contact: the extent of contact or separation by one or more rows of intervening 

scales between the lateral edge of each pair of chinshields and the lower labials. Contact between the 

lower labials and chinshields is the widespread condition in the New Caledonian skinks with separation 

by one or more rows of intervening scales occurs in: 

• Geoscincus - 1st pair partially (25%), 2nd pair wholly (75%) to partially. 

• P. bocourti wholly; P. garnieri 3rd pair partially (or not at all); ‘Genus 1’ nigrofasciolatus 1st 

partially, 2nd-5th wholly and with a second row intervening between the 4th-5th chinshield; and 

‘Genus 1’ greeri the 2nd-4th lower labials completely separated from contact with the 

chinshields (both Phoboscincus sub-group). 

 

In the distant out-group Leiolopisma and Emoia have three pairs of enlarged chinshields all 

completely in contact with the lower labials, whereas in Eugongylus only the first pair is completely 

(rufescens) or partial (albofasciolatus and unilineatus) contact with the lower labials. All species in the 

near out-group and most in the immediate out-group have three chinshields broadly contacting the 
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lower labials, with partial separation of the 3rd pair of chinshields posteriorly by an intervening scale in 

a number of taxa, and extensive separation of the 2nd and 3rd pair from the labials in the large immediate 

out-group species Oligosoma otagense. The presence of broad contact between the chinshields and 

lower labials in most taxa in the distant out-group, and most in the near and immediate out-groups 

indicates this is most likely the plesiomorphic state for the Eugongylus group and for the Tasmantis 

lineage. Extensive separation of chinshields from the lower labials by an extension of the postgenial 

scale series forward to exclude contact between these scales appears to have evolved independently 

in certain taxa in both the distant out-group and immediate out-groups, and within certain major 

groups of endemic New Caledonian skinks. This character state could be viewed either as a 

synapomorphy for the Phoboscincus group with a reversal to contact between the chinshields and 

lower labials in Lacertoides and partially so in P. garnieri, or alternatively as independent 

derivations in both Phoboscincus and ‘Genus 1’, with P. garnieri showing the early stage of 

development of this trait. If this trait is indicative of relationship within the Phoboscincus group the 

separation of the 2nd (and last?) chinshield from the lower labials in Geoscincus may be evidence 

for a sister relationship with the Phoboscincus group. 

 

Lower eyelid: Greer (1974) described the lower eyelid as having four conditions: scaled and 

moveable; with a clear ‘window’ and moveable; with a large ‘window’ or spectacle and immovably 

fixed in the raised position; a large spectacle permanently covering the eye and fused to the upper 

edge of the orbit - supposedly representing something of a transformation series from the 

plesiomorphic to a highly derived state. Hardy (1977) discussed in detail the structure of the lower 

eyelid in New Zealand skinks and recognized two groups: one with a transparent, well rounded, 

convex central scale strongly delineated from the surrounding scales of the lower eyelid 

(Oligosoma); and a group in which the central scale is opaque, may be often irregularly shaped, may 

or may not be divided, is more flattened, and not well defined from the surrounding scales, with 

those before and after the central scale being large, considerably more so than those in the other 

group (Cyclodina). In the endemic New Caledonian skinks three, possibly four states are seen in the 

lower eyelid: 

• a ‘scaled’ lower eyelid has been reported in the holotype of Phoboscincus bocourti and 

Geoscincus (Sadlier, 1986).  

• an undivided ‘windowed’ lower eyelid is the most widespread condition and occurs in: 

o most species in the Nannoscincus mariei species group. 

o Genus 4’ and ‘Genus 3’. 

o all members of the Lioscincus group except some Sigaloseps deplanchei. 
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o Lacertoides, ‘Genus 1’ and some individuals of Phoboscincus garnieri 

(Phoboscincus sub-group); Marmorosphax and Kanakysaurus (Marmorosphax sub-

group). 

o All genera in the Caledoniscincus sub-group. 

o Tropidoscincus. 

• a divided, opaque ‘window’ in the lower eyelid as described by Hardy (1970) for some New 

Zealand skinks occurs in: 

o some Sigaloseps deplanchei (Lioscincus group). 

o some individuals of Phoboscincus garnieri (Phoboscincus group). 

•  a unique condition in several species of Nannoscincus (N. mariei and  the members of the N. 

gracilis species group) in which there is no distinct row of small palpebral scales along the 

palpebral rim, but rather having the palpebral rim and the central part of the eyelid below 

divided by a series of fine sutures, giving a series of adjacent rectangular scales higher than 

wide and bordered at the lower edge by small raised granules – the median sutures may be 

absent or irregularly positioned and can appear as an off-centre, larger than normal, opaque 

‘window’. 

 

In the distant out-group a windowed eyelid is present in Leiolopisma and Emoia, while a divided, 

opaque ‘window’ occurs in all species of Eugongylus. In the near out-group a windowed eyelid is 

present in all Australian species and in Oligosoma in the immediate out-group, while the immediate 

out-group species placed in Cyclodina by Hardy (1970) have a variably divided, opaque ‘window’. 

The presence of a windowed eyelid in most taxa in the distant out-group, all taxa in the near out-group, 

and Cyclodina lichenigera and the species of Oligosoma in the immediate out-group indicates this 

character state is most likely plesiomorphic for the Eugongylus group of skinks. Within the Tasmantis 

lineage of endemic New Caledonian and New Zealand genera the presence of a divided opaque 

‘window’ in the lower eyelid would appear to have evolved independently in the New Zealand 

Cyclodina and variably in the New Caledonian Sigaloseps deplanchei and Phoboscincus garnieri. 

The most parsimonious interpretation for the unique condition seen in some Nannoscincus is for it 

having been derived from an ancestor having a distinct undivided ‘window’ in the lower eyelid 

(Sadlier, 1990). The ‘scaled’ lower eyelid of Phoboscincus bocourti and Geoscincus is highly 

anomalous in the context of the Eugongylus group and the condition needs to be rechecked to see if 

it represents a secondary fragmentation of a ‘window’, particularly as to whether there is any 

homology between P. bocourti and the secondarily derived divided ‘windowed’ lower eyelid of its 

congenor P. garnieri. Similarly it would be interesting to reassess the condition of the lower eyelid 
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in the south Pacific genus Tachygyia, also a member of the Eugongylus group reportedly with a 

‘scaled’ lower eyelid. It is possible the highly divided (‘scaled’) lower eyelid in these species 

represents an extension of the extreme fragmentation of the scales peculiar to large bodied lizards, 

similar to the excessive fragmentation of the temporal scales. 

 

Ear opening: the size of the ear opening is difficult to qualify and is here presented as an estimate of 

moderately large to large; small; very small; and absent. A large to moderately large ear opening is 

the widespread condition amongst the New Caledonian skinks and an obvious reduction in size to a 

small to very small opening, or loss, occurs only in the Nannoscincus group (very small with loss in 

N. mariei), and in Graciliscincus (small). 

 

All taxa in the distant and immediate out-groups have a moderately large to large ear opening, and 

this is the widespread condition in the near out-group with an obvious reduction in size occurring 

only in the species Anepischetosia, Cryptoblepharus, Eroticoscincus, Lampropholis, Saproscincus 

and Geomyersia, all of which are small in size. The presence of a moderately large to large ear 

opening in all taxa in the distant and immediate out-groups, and most taxa in the near out-group 

indicates this character state is most likely plesiomorphic for the Eugongylus group and for the 

endemic New Caledonian skinks, with significant reduction, or loss, in the size of the ear opening 

having evolved independently in a number of genera in the near out-group, and in two groups of 

endemic New Caledonian skinks.  

 

Body and tail scale structure: the body and tail scales of skinks are either smooth, have raised ridges 

(carinations or keels), or indentations (striations). The number of keels and extent to which they are 

raised above the general surface of the body varies, as does the degree to which the posterior edge of 

the keel, forming a mucronate tip in extreme cases. Smooth body scales occur in: 

• Sigaloseps and Lioscincus s.s. (Lioscincus group). 

• some species of Nannoscincus in the N. mariei species group (the remainder having fine 

longitudinal striations). 

• all genera in the Phoboscincus sub-group (striations are reported for bocourti – Ineich, 2009). 

• Graciliscincus and Simiscincus (Caledoniscincus sub-group. 

Phoboscincus garnieri has been reported as having smooth to faintly striate scales (Sadlier, 1986), 

but the body scales of 10 recently collected specimens are smooth. It is possible the faintly striate 

scale condition initially reported is an artefact of long-term preservation given most of the 

specimens used were collected >60 years before. Faintly keeled scales have also been reported 
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recently for the type of Phoboscincus bocourti collected >130 years ago (Ineich, 2007), but not for 

two live specimens observed recently by that author.  

 

The majority of New Caledonian skinks have raised ridges or keels to the body scales, but, the number 

and the degree of keeling varies between taxa: 

• ‘Genus 4’ novaecaledoniae 3-4 strong keels interrupting posterior edge of scale. 

• ‘Genus 3’ tillieri with 2 strong keels interrupting posterior edge of scale; ‘Genus 3’ maruia 

with 3 weak keels failing to interrupt posterior edge of scale. 

• Celatiscincus (Lioscincus group) with 3 weak keels failing to interrupt posterior edge of scale. 

• Kanakysaurus and Marmorosphax (Marmorosphax sub-group) with 5 weak keels failing to 

interrupt posterior edge of scale. 

• Tropidoscincus (Tropidoscincus sub-group) 3 strong keels interrupting posterior edge of scale 

in the sub-group. 

• Caledoniscincus and ‘Genus 2’ (Caledoniscincus sub-group) with 3 moderately strong keels 

interrupting posterior edge of scale. 

 

All taxa in the distant and immediate out-groups, and nearly all in the near out-group, have smooth 

body scales, only Carlia (keels) and Niveoscincus greeni (low ridges) in the near out-group have scale 

carinations of any form on the body scales. The presence of smooth body scales in nearly all taxa in the 

out-groups indicates this character state is most likely plesiomorphic for the Eugongylus group and for 

the endemic New Caledonian skinks, and that keeling of the body scales in the various groups of 

endemic New Caledonian skinks represents a number independent evolutionary events with the 

various forms of keeled or striated scales derived from a plesiomorphic smooth scaled condition.  

 

In Nannoscincus two general conditions are observed in the structure of the body scales, smooth 

scales and scales with longitudinal striations or depressions. Some smooth-scaled Nannoscincus 

also have varying degrees of fine sculpturing of the scale surface forming of minute depressions. 

The species of Nannoscincus form a polytomy of three well supported sub-groups(22), two of which 

contain only species with striations on the body scales, and one in which species with both smooth 

and striated scales occur but with the smooth scaled species (underlined) all nested as a well 

supported cluster well within the sub-group (mariei (( rankini + greeri) (manautei (humectus + 

hanchisteus))). The most parsimonious interpretation would argue that the apomorphic condition for 

Nannoscincus is for scales with longitudinal striations, and the presence of smooth body scales in a 

subset of species a single reversal to this condition. Graciliscincus has longitudinal striations or 
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depressions on the dorsal surface of the tail (similar to the body of some Nannoscincus) and 

possibly represents another case of evolution of this characteristic in the endemic New Caledonian 

skinks in two lineages adapted for burrowing.  

 

Dorsal finger scales: an individual dorsal scale is usually located at the base of the 2nd, 3rd and 4th 

fingers. Derivations from this occur where two or more of these scales fuse and form a broader 

shield. In the endemic New Caledonian skink radiation nearly all genera have a single individual 

dorsal scale at the base of each the 2nd, 3rd and 4th fingers. Fusion of these scales occurs in 

Nannoscincus where a single broad scale is positioned at the base of the 3rd+4th fingers in most 

species, and at the base of the 2nd+3rd+4th in N. mariei. A single broad scale is also positioned at the 

base of the 3rd+4th fingers in Sigaloseps and Celatiscincus (Lioscincus group). 

 

Nearly all out-group taxa have individual dorsal scales is positioned at the base of the 2nd, 3rd and 4th 

fingers, indicating this is plesiomorphic for the Eugongylus group and for the endemic New 

Caledonian skinks. The fusion of scales at the base of the fingers observed in the out-group species 

Anepischetosia, and the New Caledonian genera Nannoscincus and Sigaloseps represent 

independent evolutionary events. 

 

Dorsal toe scales: The dorsal scales of the toes (assessed on the 4th toe) can be present as variably 

divided rows (the plesiomorphic state for skinks – Greer, 1979), or as a single row. A single row of 

dorsal scales on the 4th digit of the toes is the widespread condition in the endemic New Caledonian 

skinks, and division of these scales is usually restricted to the most basal scales, and occurs in: 

• ‘Genus 3’group – both species. 

• Lioscincus steindachneri (Lioscincus group). 

• Phoboscincus sub-group – all species. 

• Tropidoscincus – all species. 

 

In the distant out-group a single row of dorsal scales on the 4th digit of the toes occurs in Leiolopisma 

and Emoia, but all species of Eugongylus have the basal scale rows divided. In the near out-group a 

single row of dorsal scales on the 4th digit of the toes is the widespread condition, and in the immediate 

out-group divided scales at the base of the toes occurs in two of the three taxa examined, Cyclodina 

lichenigera and Oligosoma grande. The presence of a single row of dorsal scales on the 4th digit of the 

toes in the majority of distant and near out-group taxa indicates this character state is most likely 

plesiomorphic  for Eugongylus group, and in combination with its presence also in the immediate 
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out-group indicates it is also plesiomorphic for  and for the endemic New Caledonian skinks, and 

that division of the basal dorsal toe scales has evolved independently in the immediate and distant 

out-groups, and in several groups of endemic New Caledonian skinks.  

 

 

OSTEOLOGY 

 

Premaxillary teeth: nine premaxillary teeth is proposed as the plesiomorphic condition for 

lygosomine skinks (Greer, 1979) and eleven or more premaxillary teeth a synapomorphy for the 

Eugongylus group.  Eleven premaxillary teeth is the condition found in the majority of the endemic 

New Caledonian skinks and is the modal number found in: 

• ‘Genus 4’ novaecaledoniae. 

• ‘Genus 3’maruia. 

• Nannoscincus  

• Lioscincus and Sigaloseps (Lioscincus group). 

• ‘Genus 1’ and Phoboscincus garnieri (Phoboscincus sub-group); and Kanakysaurus 

(Marmorosphax sub-group). 

• Tropidoscincus variabilis and Tropidoscincus boreus. 

• Caledoniscincus. 

 

Derivations in the number of premaxillary teeth can be through a reduction or increase in number, and 

in the endemic New Caledonian skinks is found in: 

• ‘Genus 3’ tillieri - a reduction to 9. 

• Celatiscincus (Lioscincus group) - an increase to 13. 

• Lacertoides (Phoboscincus sub-group) - a reduction to 9; and Marmorosphax 

(Marmorosphax sub-group) - an increase to 13. 

• Tropidoscincus aubrianus (Tropidoscincus sub-group) a reduction to 9; and Graciliscincus 

-an increase to 13, and Simiscincus - an increase to 15+ (Caledoniscincus sub-group). 

• Geoscincus - a reduction to 9 and 6. 

 

Eleven premaxillary teeth is the modal number for nearly all taxa in the distant out-group (E. 

rufescens a modal number of 12 – Greer, 1979; L. telfairii 11 – Hutchinson, 1990), nearly all taxa in 

the near out-group (except Carlia, Lygisaurus, and some Lampropholis which have 13 or more), and 

in the immediate out-group taxon Cyclodina lichenigera. 
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The presence of a modal number of eleven premaxillary teeth in the majority of taxa in the distant and 

near out-groups indicates this character state is plesiomorphic for the Eugongylus group, and its 

presence in the immediate out-group species lichenigera and the majority of endemic New 

Caledonian skinks as plesiomorphic for the New Caledonian radiation, and reduction or increase in 

number representing states that have evolved independently.  

 

Atlantal vertebra: the atlas is composed of three distinct elements, the basal intercentrum and the two 

neural arches (the plesiomorphic condition for lygosomine skinks - Greer, 1990), with modification 

of these elements by fusion only observed in some members of the Eugongylus group of skinks 

either as fusion of each atlantal arch to the intercentrum, or of all three elements to form a solid 

ring. In the endemic New Caledonian skinks fusion of the elements of the atlantal vertebra occurs 

in: 

• Nannoscincus - solid ring. 

• Sigaloseps - solid ring, and Celatiscincus - fusion of each atlantal arch to the intercentrum 

(Lioscincus group). 

• Caledoniscincus - fusion of each atlantal arch to the intercentrum, and Graciliscincus - a 

solid ring (Caledoniscincus sub-group) 

 

Partial fusion of each atlantal arch to the intercentrum is also seen in ‘Genus 3’ tillieri, ‘Genus 4’ 

novaecaledoniae, Lioscincus vivae (Lioscincus group), Kanakysaurus (Marmorosphax sub-group), 

Tropidoscincus, and Simiscincus (Caledoniscincus sub-group). Superficial fusion occurs in 

Lioscincus steindachneri. 

 

All taxa in the distant and immediate out-groups have the atlantal arches and intercentrum separate. 

In the near out-group fusion of each atlantal arch to the intercentrum occurs in nine Australian 

genera (Anepischetosia, Carlia, Cautula, Cryptoblepharus, Eroticoscincus, Lampropholis, 

Saproscincus, Pseudemoia spenceri and Niveoscincus palfreymani  – representing at least six 

separate genetic lineages (in prep.). The presence of three distinct elements in the atlantal vertebra in 

all taxa in the immediate and distant out-groups, and variably in taxa in the near (Australian) out-group 

and endemic New Caledonian groups, indicate this character state is likely to be plesiomorphic for the 

Eugongylus group of skinks, with fusion of each atlantal arch to the intercentrum having evolved 

independently (most likely a number of times) in the endemic Australian and New Caledonian 

skinks, and in several Pacific region lineages.  
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Presacral vertebrae: the number of vertebrae anterior to sacrum including the atlantal vertebrae. 

Greer (1989) identified 26 vertebrae as the plesiomorphic condition for skinks and increases in 

number, generally with elongation of the body, as progressively derived. This was reiterated by 

Hutchinson et al. (1990) who also proposed the elevated number of 27-28 as plesiomorphic for the 

Eugongylus group of skinks. Most genera of endemic New Caledonian skinks have 29 presacral 

vertebrae, and derivations from this as a higher modal value occur in: 

• Nannoscincus - all species except N. greeri. 

• Graciliscincus (Caledoniscincus sub-group). 

• Phoboscincus bocourti (Phoboscincus sub-group). 

 

A lower modal value of 28 is recorded only for Celatiscincus euryotis (Lioscincus group). 

 

The distant out-group taxa Leiolopisma telfairii and Eugongylus rufescens have 28 presacral 

vertebrae, Emoia 28 except for the samoense group which has 27, and Eugongylus unilineatus has 

30. The immediate out-group Zealand taxa five species of Oligosoma (otagense, moco, 

nigriplantare and suteri) for which data are available have 29-30, O. smithi 28, Cyclodina aenea 

and C. ornata 29-30, and the Lord Howe/Norfolk Is. species lichenigera 29.  The number of 

presacral vertebrae in the near out-group is highly variable and ranges from 26-32, with a modal 

number of 28 presacral vertebrae and derivations from that number distributed as follows:  

• 28 in Eroticoscincus, some Niveoscincus, some Lampropholis and some Pseudemoia. 

• 27 or fewer in Carlia, Cryptoblepharus, some Lampropholis and some Saproscincus. 

• an increase to 29 or more in Bassiana, Cautula, Morethia, some Niveoscincus, some 

Lampropholis, some Saproscincus, some Pseudemoia and Anepischetosia. 

 

The most parsimonious possible scenario for the distribution of presacral vertebrae in the 

Eugongylus group is for a plesiomorphic number of 28 presacral vertebrae for the Eugongylus group 

with an increase or decrease in number having evolved numerous times in the near out-group, and 

possibly for 29 presacral vertebrae as plesiomorphic for the Tasmantis group of endemic New 

Caledonian, New Zealand and Lord Howe/Norfolk Is. skinks (with a reversal to 28 in Celatiscincus 

euryotis and Oligosoma smithi). A more thorough survey of vertebrae number in the endemic New 

Zealand skinks is required to assess the elevated number of presacral in the regions endemic skink 

fauna before the elevated number of presacral vertebrae can be applied as a morphological 
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synapomorphy for the Tasmantis group of skinks. However, the presence of 27 presacral vertebrae in 

the giant Pacific skink Tachygyia and in the distant out-group Emoia samoense group species suggests 

the plesiomorphic condition for the Eugongylus group could be equivocal with regard to 27 or 28 

presacral vertebrae, but will only be resolved with the phylogenetic placement of Tachygyia and the 

lineages of Emoia.  

 

Postsacral vertebrae: the number of vertebrae posterior to (but not including those fused to) the 

sacrum varies with elongation or shortening of the tail. The number of postsacral vertebrae in the 

endemic New Caledonian skinks ranges from 31-75. The modal range would appear to be 50±5 and 

occurs in: 

• ‘Genus 4’. 

• Lioscincus, Celatiscincus (marginally) and Sigaloseps ruficauda (Lioscincus group). 

• The Marmorosphax and Phoboscincus garnieri (Phoboscincus sub-group).  

• Caledoniscincus (most species) and Genus 2’ (Caledoniscincus sub-group). 

 

Derivations to a modal higher (>55) or lower (<45) number of postsacral vertebrae occurs in: 

• ‘Genus 3’ - higher 

• Nannoscincus -lower. 

• Sigaloseps deplanchei (Lioscincus group) - lower. 

• Lacertoides and ‘Genus 1’ (Phoboscincus sub-group) - higher. 

• Tropidoscincus sub-group – higher. 

•  Graciliscincus and some species of Caledoniscincus (Caledoniscincus sub-group) - lower. 

 

Information on postsacral vertebrae for the immediate and distant out-group is not published. For 

the distant out-group taxa reference to available x-rays gives a count for a single specimen of 

Eugongylus rufescens of 44+ (tip is not readable) for a tail length ~150% of SVL. Reference to 

research notes (A. Greer) for Emoia provided counts of 66 and 70 for longicaudata in the samoense 

group, and 52 and 53 for cyanura and 54 and 56 for rufilabialis in the cyanura group, No 

information on postsacral vertebrae number is available for Leiolopisma telfairii. For the near out-

group Australian taxa the number of postsacral vertebrae is less variable than that observed in the 

endemic New Caledonian skinks, with most species having between 45-50 postsacral vertebrae, 

only Anepischetosia (35-36) and the two north Australian species Saproscincus czechurai (33-35) 

and Saproscincus tetradactyla (32-33) showing extremes of reduction in size of the tail. In the 

immediate out-group genus Cyclodina a postsacral vertebrae number of 30+  was recorded for 
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ornata, 33+ for aenea (tip missing), and 34+ for lichenigera, all of represented by single specimens 

and all with the very tip of the tail missing, and a single specimen of Oligosoma grande 51 

postsacral vertebrae.  

 

The presence of postsacral vertebrae falling in the range of 45-55 in the distant out-group taxa Emoia 

and most probably for Eugongylus, and for most genera in the near out-group Australian species 

indicate this is likely to be plesiomorphic  state for the Eugongylus group. The presence of a ‘low’ 

number of postsacral vertebrae in Cyclodina lichenigera, the sister to the endemic New Zealand 

skinks, and in the New Zealand Cyclodina could be regarded an apomorphy for the New Zealand + 

Lord Howe/Norfolk Is. radiation, with the ‘modal’ present in Oligosoma representing a reversal or 

increase in number, or alternatively the ‘low’ number in Cyclodina lichenigera and the New 

Zealand Cyclodina could represent independent apomorphies – the number of putative evolutionary 

steps is the same for either. The distribution of  ‘low’, ‘high’ and ‘modal’ numbers of postsacral 

vertebrae in the New Caledonian skinks is equivocal in terms of the number of genetic lineages in 

which these conditions are found. A ‘low’ number of postsacral vertebrae is wholly diagnostic only 

of the Nannoscincus lineage and of the genus Graciliscincus, but otherwise occurs in taxa within 

two other genera. A ‘high’ number is wholly diagnostic only of the lineages represented by ‘Genus 

3’ and Tropidoscincus, and (independently) of genera Lacertoides and ‘Genus 1’ in the 

Phoboscincus sub-group. The ‘modal’ number of postsacral vertebrae is marginally more 

widespread across the New Caledonian skink radiation, but is wholly diagnostic only for the 

lineages represented by ‘Genus 3’ and the Marmorosphax sub-group. Out-group comparison would 

argue against a long tail as plesiomorphic for the New Caledonian skinks, and the more limited and 

scattered distribution of a ‘low’ number of postsacral vertebrae defining lineages across the New 

Caledonian skink radiation would indicate this state has been independently derived on a number of 

occasions.  

 

 

Phalanges of the manus: a phalangeal formula of 2.3.4.5.3 on the digits of the forelimb is 

considered the plesiomorphic condition for skinks (Greer, 1990: p. 160; Greer, 1992). A phalangeal 

formula of 2.3.4.5.3 occurs in all groups of endemic New Caledonian skinks except Nannoscincus 

which has lost a phalange on the fourth digit in all species, and in some species undergone further 

reduction on the third and fifth digits. All taxa in the distant out-group and those in the immediate 

out-group for which x-rays are available have a phalangeal formula for the digits of the forelimb of 

2.3.4.5.3. Reduction in the number of phalanges in the near out-group is seen in the total loss of the 
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first digit in Carlia and Saproscincus tetradactyla, and progressive phalange loss in Anepischetosia 

and Lampropholis elongata. The pattern of reduction in the later two taxa is similar to that seen in 

the New Caledonian genus Nannoscincus 

 

The presence of a phalangeal formula of 2.3.4.5.3 on the digits of the forelimb in the most out-group 

taxa indicates this is likely to be plesiomorphic state for the Eugongylus group, and the endemic New 

Caledonian skinks, with the loss of phalanges on the fourth digit having evolved independently in 

three taxa in the near out-group and once in the New Caledonian lineage in  Nannoscincus, with 

further loss of phalanges on digits of the third and fifth digits in some species of Nannoscincus 

unique within the Eugongylus group.  

 

Phalanges of the pes: a phalangeal formula of 2.3.4.5.4 on the digits of the hindimb is considered 

the plesiomorphic condition for skinks (Greer, 1990: p. 160; Greer, 1992). A phalangeal formula of 

2.3.4.5.4 occurs in all groups of endemic New Caledonian skinks except Nannoscincus, in which all 

but one species has lost a phalange on the fifth digit, and most a phalange on the fourth digit. All 

taxa in the distant out-group and those in the immediate out-group for which x-rays are available 

have a phalangeal formula for the digits of the hindlimb of 2.3.4.5.4. Reduction in the number of 

phalanges in the near out-group is seen in progressive phalange loss in Anepischetosia and 

Lampropholis elongata. The pattern of reduction in the later two taxa is similar to that seen in 

Nannoscincus in involving loss of phalanges on the fourth and fifth digit of the pes 

 

The presence of a phalangeal formula of 2.3.4.5.4 on the digits of the hindlimb in the most out-group 

taxa indicates this is likely to be plesiomorphic state for the Eugongylus group, and the endemic New 

Caledonian skinks, with the loss of phalanges on the fourth and fifth digit having evolved 

independently in two related taxa in the near out-group and once in the New Caledonian lineage in  

Nannoscincus, with further loss of phalanges on digits of the fourth and fifth digits occurring 

variably in both the near out-group and New Caledonian taxa. 

 

The basal relationships between the species of Nannoscincus are not well resolved, but the 

positioning of N. rankini, the species with a plesiomorphic number of phalanges on the pes, is 

sufficiently well nested within both the morphological(3) and molecular(22) phylogenies to suggest 

the primitive phalange condition for the pes seen in N. rankini is a reversal.  
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Mesosternal ribs: the mesosternum of Eugongylus group skinks is typically an elongate diamond-

shaped structure posterior to (but attached to) the sternum, and to which the 12th and 13th ribs are 

attached and derivations to this arrangement in having fewer ribs attached representing the 

apomorphic condition. Amongst the other endemic genera of New Caledonian skinks two ribs 

contacting the mesosternum is the widespread condition, with the attachment of three ribs 

(12th+13th+4th ) in Tropidoscincus an apomorphy for the genus. Some species of Nannoscincus have 

only a single rib, the 12th, is attached to mesosternum, the 13th rib lying posterior to and separate 

from the mesosternum. 

 

The presence of two ribs (12th+13th) contacting the mesosternum in nearly all out-group taxa 

indicate it is most likely plesiomorphic for the Eugongylus group of skinks, and for the New 

Caledonian skink radiation. The attachment of the 14th rib to the mesosternum has evolved 

independently in the endemic New Caledonian skinks in Tropidoscincus and in the distant out-

group in a suite of species in the genus Emoia. A single rib only (12th) contacting the mesosternum 

is not recorded from either the immediate or distant out-group taxa and is considered an 

independent derivation found only in some species of Nannoscincus. 

 

 

COLOURATION 

 

Sexual dichromatism: Within the Eugongylus group of skinks differences in colour and pattern 

between adult males and females of the same species usually takes the form of differences in intensity 

of ventral colour on the throat and/or abdomen between mature individuals of both sexes, or in the case 

of some Australian species (some Carlia and Lampropholis) by the loss of white stripes in adult males 

(Greer, 1990). In the endemic New Caledonian skinks there is widespread ontogenetic change in 

colour and pattern of males with maturity, often observed as a loss of differentiation between the 

dorsal and lateral surfaces in males and differential colour of the venter in: 

• ‘Genus 3’ tillieri. 

• L. vivae and Celatiscincus (Lioscincus group). 

• Marmorosphax sub-group 

• Caledoniscincus (Caledoniscincus sub-group). 

 

Sexual dichromatism of this type with maturity in males has not been reported for the distant out-

group taxa Emoia and Eugongylus, and in the Australian near out-group taxa is limited to some species 
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of Carlia. For the immediate out-group taxa reference to the colour descriptions of all New Zealand 

taxa in the field guide by Jewell and Morris (2008) does not mention sexual dichromatism in any 

species. Thus it would appear that the sexual dichromatism identified in some New Caledonian 

skinks is largely absent in the out-groups, and as such most likely plesiomorphic for the Eugongylus 

group of skinks. Interpreting the presence of an unusual form of sexual dichromatism as indicative 

of close relationship between taxa within the New Caledonian skink radiation would necessitate a 

reversal to the absence of this state least six times within the group of taxa encompassed by the 

genetic lineage (Lioscincus group + Phoboscincus group + Caledoniscincus group), and further 

reversal if it was extended as an apomorphy for taxa in the New Caledonian skink radiation outside 

this group (‘Genus 4’ novaecaledoniae and in ‘Genus 3’ maruia  in which the adult females lose 

definition of the pattern). As such the most parsimonious interpretation is for independent evolution 

of this unusual trait in each of the four separate genetic groups.  

 

Ventral colouration: Hutchinson et al. (1990) regarded bright ventral colouration as generally 

absent within the Eugongylus group, and as such its presence in lineages the apomorphic condition. 

In the endemic New Caledonian skinks ventral colour on the throat and/or abdomen in mature 

individuals of both sexes is found in: 

• Celatiscincus and Sigaloseps deplanchei (Lioscincus group) – orange throat and yellow 

ventral colour with males more intensely coloured 

• Caledoniscincus (Caledoniscincus sub-group) – yellow and orange ventral colour with 

males more intensely coloured 

• Tropidoscincus (Tropidoscincus sub-group) – red/orange ventral colour 

• Simiscincus (Caledoniscincus sub-group) - orange ventral colour 

• ‘Genus 3’ – yellow throat and ventral colour with males more intensely coloured 

• Lioscincus nigrofasciolatus (Phoboscincus sub-group) – green throat and ventral colour 

• Nannoscincus greeri - pale yellow ventral colour 

 

Ventral colouration appears to be absent in the distant out-group taxa except for some Emoia, but its 

presence in the near out-group is more widespread: 

• Bassiana – red throat colour 

• Morethia - red throat colour 

• Pseudemoia – red ventral pigmentation in breeding males of some species 

• Cautula zia –yellow ventral colour 

• Anepischetosia–yellow/orange ventral colour 
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• Saproscincus – yellow ventral colour in some species  

• Lampropholis - yellow ventral colour in some species 

• Carlia –red and blue throat colour in some species 

 

The field guide by Jewell and Morris (2008) identifies some form of ventral colouration (yellow or 

reddish and usually on the abdomen only) in the majority of New Zealand skinks, and when 

mapped against the genetic phylogeny of Chapple et al. (2009) is present in all lineages of New 

Zealand skinks. Pale yellow is the predominant ventral colour in the two major lineages 

representing Oligosoma and the lineage represented by ‘O’ fallai. A yellow ventral colour alone or 

suffused also with red predominates in the species of Cyclodina. Oligosoma suteri, the only egg-

laying New Zealand skink and the sister to a poorly supported group that includes some Oligosoma 

and all the Cyclodina has a reddish ventral coloration. A pale yellow ventral colour is identified for 

Cyclodina lichenigera (Wilson & Swan, 2008; Cogger, 2000) which has consistently been placed as 

the sister to all New Zealand skinks in recent genetic phylogenies (Smith et al., 2007; Chapple et 

al., 2009).  

 

The argument for assigning the absence of ventral colour within the Eugongylus group of skinks as 

plesiomorphic is not particularly strong, other than it is the condition in the distant out-group and 

among members of the near out-group Australian taxa, and when present in the near out-group 

shows intergeneric variation in being distributed on the throat or abdomen (rarely both), and as such 

possibly indicative of separate evolutionary origins. The scattered distribution of ventral colouration 

across the endemic New Caledonian skink genera and its highly variable nature would indicate it is 

has also been independently derived in each of the major genetic groups. However, the occurrence 

of ventral colour in all but one genetic lineage of New Zealand skinks argues for its presence as an 

apomorphy for the immediate out-group.  

 

 

REPRODUCTION 

 

Reproductive Mode: Oviparity is clearly the primitive mode of reproduction in reptiles, with 

ovoviparity or live-bearing having evolved on a number of occasions (Shine, 1985). Oviparity is the 

widespread mode of reproduction among the endemic New Caledonian skinks (the mode of 

reproduction in Phoboscincus is unknown) and ovoviparity is found only in: 

• Lacertoides (Phoboscincus sub-group) 
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• Marmorosphax and Kanakysaurus (Marmorosphax sub-group) 

• ‘Genus 3’ tillieri 

 

All distant out-group taxa are oviparous, and in the Australian near out-group taxa live-bearing 

occurs only in Niveoscincus and Pseudemoia.  In the immediate out-group New Zealand taxa one 

species (O. suteri) is oviparous while the remainder are all live-bearing, and the Lord Howe/Norfolk 

Is. species Cyclodina lichenigera is also oviparous. The widespread occurrence of an oviparous 

mode of reproduction in the distant and near out-groups indicates this is the plesiomorphic 

condition for the Eugongylus group. The limited and scattered distribution of a live-bearing mode of 

reproduction across the endemic New Caledonian skink genera indicates it is has been 

independently derived in each of the major genetic groups. The occurrence of oviparity in a single 

genetic lineage of New Zealand skinks and in lichenigera the sister taxon to the New Zealand 

radiation is more problematic as the lack of a well resolved basal topology in the genetic phylogeny 

makes it difficult to assess the potential number evolutionary events required for either oviparity or 

ovoviparity as apomorphic the for the immediate out-group. 

 

Oviduct loss: Some species of Nannoscincus show loss of the left oviduct. The presence of two 

oviducts is inferred by Greer (1977) as the plesiomorphic condition amongst skinks, its loss having 

evolved independently in a number of genera of lygosomine skinks. Loss of the left oviduct is 

recorded in six species of Nannoscincus, all members of the mariei group, while the three species in 

the gracilis group have the plesiomorphic condition. Amongst the other Eugongylus group of skinks 

all members of the distant, near and immediate out-groups have paired oviducts, while loss of the 

left oviduct has been recorded in Geomyersia and four Melanesian species currently (but 

incorrectly) assigned to Sphenomorphus (aignanus, louisiadensis, bignelli and minutus). The loss of 

the left oviduct in the New Caledonian species of Nannoscincus clearly represents’ an independent 

evolutionary event, and its loss in the Melanesian taxa probably two independent events (Greer, 

1977).   
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