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Remarks. Because the specimen is not a final instar some characters may 
not correspond to the condition found in the F larvae. These include in par-
ticular the development of the gonapophyses as well as the overall stature 
of the larva, which is slightly squatter than the F stadium of C. flavostriata. 
It seems probable the heavier build of the head, and the different shape of 
the mask, would also occur in the mature larva of C. campioni as would 
the strikingly differently shaped caudal lamellae. It is unclear if the smaller 
number of palpal setae would also be present in the F stadium larva. 

Figure 3. a, b − Coeliccia flavostriata: a − overview of mask; b − lateral detail of la-
bial palp (setae not removed); c, d − C. campioni: c − overview of mask; d − dorsal 
view of head. Drawing by AGO
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The larva was found in a small pack of leaf litter in the bed of a small, high 
gradient stream. Adult C. campioni have been found at the same location as 
the larva.

Differential diagnosis. In C. campioni the head (Fig. 3d) is more robustly 
built than in C. flavostriata, in dorsal profile distinctly longer, with rounded 
occipital lobes more widely separated, making the whole head wider poste-
riorly and overall more robust. Ocellar triangle more prominently raised in 
C. campioni than C. flavostriata. Prementum broader basally and ligula less 

Figure 4. Lateral view of caudal lamellae (right above, median below): a − Coeliccia 
flavostriata; b − C. campioni. Drawing by AGO
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produced in C. campioni than in C. flavostriata. Caudal lamellae strongly 
acuminate in C. campioni, spatulate in C. flavostriata.

Discussion
The two species described here, Coeliccia campioni and C. flavostriata, ex-
hibit clear morphological differences despite their relatively close relation-
ship. The exact range of these differences is unclear due to the differing 
stages of development of the two specimens, as well as the small sample 
size. Nevertheless it is almost certain that in C. campioni the head is much 
more robust with commensurate differences in the form of the prementum 
(less narrow basally with anterior margin less acute). The reduction in the 
number of long setae on the labial palps of this species may also be diagnos-
tic. The form of the caudal appendages differs significantly, with those of 
C. campioni acute posteriorly, especially the lateral appendages which bear 
a terminal filament, whereas those of C. flavostriata are rounded and spat-
ulate. This character seems to show some intra-specific variation in other 
members of the genus; for example, Ishida (1996) illustrates the lamellae of 
two specimens of C. flavicauda, one in which the tips are rounded, the other 
in which the tips are acute, but not with a terminal filament. However, as the 
differences between C. campioni and C. flavostriata are so pronounced we 
believe this character would enable separation of the two species. Moreover 
the petiole of the lamellae is better defined and bears strong spines dorso
ventrally and laterally in C. flavostriata, but not in C. campioni.

Compared with larvae of other species of Coeliccia, the two Bornean species 
described here differ as follows: All other species described bear 4–5 pairs of 
setae anteriorly on the upper surface of the prementum even if one of these 
is quite short, whereas C. campioni and C. flavostriata bear only three pairs; 
other species bear 5–6 long setae on the labial palp (3–4 in C. campioni and 
C. flavostriata); in other species the caudal lamellae tend to be long and 
thin, either acuminate or rounded terminally, but lacking a distinct petiole, 
although there is a weakly defined petiole evident in C. flavicauda (Ishida 
1996) and other species show some terminal expansion in the lamellae; by 
contrast the petiole is particularly well defined in C. flavostriata and also 
clearly present in C. campioni. A strongly developed petiole occurs sporadi-
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cally throughout the Platycnemididae, being present for example in Onych­
argia atrocyana (Orr & Dow 2015b). In terms of general habitus C. flavo­
striata conforms well to other species, particularly in the gracile form of 
the head with post-ocular lobes tapering posteriorly. Other species such as 
C. cyanomelas have a slightly more robust head but not nearly so much as in 
C. campioni (Matuski & Lien 1984). It might be suggested that the differ-
ent form of the head reflects the immaturity of the larva but our experience 
suggests that in other Platycnemididae, e.g., Copera sp., the characteristic 
gracile form found in several genera is established well before the F-2 stage 
(AGO unpubl. obs.). The general form of the mask is rather similar in all 
species thus far studied, with C. flavostriata presenting an extreme in terms 
of extension of the anterior margin and posterior tapering of the premen-
tum. 

This work demonstrates once more the value of molecular analysis in asso-
ciating larvae, which are difficult to locate and difficult to breed, with their 
adults. It is of interest to find such clear morphological differences between 
two closely related species, and for workers in the field we hope this infor-
mation will prove useful. Nevertheless it seems likely that in such a large 
and speciose genus as Coeliccia identification of larvae by molecular analy-
sis may be the only reliable method of determining many species; in the case 
of the borneensis-group of species it appears that the standard barcoding 
marker COI can be used for this purpose. However a note of caution must 
be sounded on the use of COI-based barcoding for larval identification out-
side of the borneensis-group; for instance some other species of Coeliccia 
from Borneo are not well-differentiated from each other in COI (unpub-
lished Naturalis data). Other markers will need to be found if DNA barcod-
ing is to be used to deal with such cases. 

Acknowledgements
We would like to thank Frank Stokvis and Kevin Beentjes for laboratory 
work and useful discussion. The Sarawak Forest Department and Sarawak 
Forestry Corporation for granting permission for RAD to collect Odonata 
in Sarawak. The staff, past and present, of Kubah and Gunung Mulu Na-
tional Parks in Sarawak. G.T. Reels collected two of the adult specimens 



A.G. Orr & R.A. Dow130

Odonatologica 45(1/2) 2016: 117-131

used for molecular analysis. We are grateful to Günther Fleck and Gunther 
Theischinger for many helpful comments on the manuscript. Field work 
on Gunung Kalulong was partly supported by a grant from the Worldwide 
Dragonfly Association, field work on Mount Dulit and in the Hose Moun-
tains by grants from the International Dragonfly Fund, fieldwork in the 
Hose Mountains was also partly supported by grant SUB.2010.12.03 from 
Uyttenboogaart-Eliasen Stichting.

References
Dijkstra K-D.B., Kalkman V.J., Dow R.A., 
Stokvis F.R. & van Tol J. 2014. Redefining 
the damselfly families: a comprehensive 
molecular phylogeny of Zygoptera (Odo-
nata). Systematic Entomology 39: 68-96. 
DOI:10.1111/syen.12035

Dow R.A. 2010. Revision of the genus Coe-
liccia (Zygoptera: Platycnemididae) in Bor-
neo. Part I: The borneensis-group of spe-
cies. Zoologische Mededelingen, Leiden 84: 
117-157

Dow R.A. & Reels G.T. 2011. Coeliccia south-
welli sp. nov. (Odonata: Zygoptera: Platy
cnemididae) from Mount Dulit, Sarawak. 
Zootaxa 2832: 63-68

Folmer O., Black M., Hoeh W., Lutz R. & 
Vrijenhoek R. 1994. DNA primers for am-
plification of mitochondrial cytochrome 
coxidase subunit I from diverse metazoan 
invertebrates. Molecular marine Biology 
and Biotechnology 3: 294-299

Hebert P.D.N., Penton E.H., Burns J.M., 
Janzen D.H. & Hallwachs W. 2004. Ten spe-
cies in one: DNA barcoding reveals cryptic 
species in the Neotropical skipper butterfly 
Astraptes fulgerator. Proceedings of the 
National Academy of Sciences of the United 
States of America 101: 14812-14817. doi: 
10.1073/pnas.0406166101

Ishida K. 1996. Monograph of Odonata 
larvae in Japan. Hokkaido University Press, 
Sapporo

Kearse M., Moir R., Wilson A., Stones-
Havas S., Cheung M., Sturrock S., Bux-
ton S., Cooper A., Markowitz S., Duran 
C., Thierer T., Ashton B., Mentjies P. & 
Drummond A. 2012. Geneious Basic: an in-
tegrated and extendable desktop software 
platform for the organization and analysis 
of sequence data. Bioinformatics 28: 1647-
1649

Lieftinck M.A. 1954. Handlist of Malaysian 
Odonata. A catalogue of the dragonflies 
of the Malay Peninsula, Sumatra, Java and 
Borneo, including the adjacent small is-
lands. Treubia 22, Supplement: i-xiii, 1-202

Matsuki K. & Lien J.C. 1984. Description of 
the larvae of two species of the genus Coe-
liccia in Taiwan (Odonata, Platycnemidae). 
Tombo 27: 21-23

Orr A.G. 2003. A guide to the dragonflies 
of Borneo – their identification and biology. 
Natural History Publications (Borneo), Kota 
Kinabalu

Orr A.G. & Dow R.A. 2015a. Description of 
two final stadium platystictid larvae from 
Borneo, including that of Drepanosticta 
?attala Lieftinck, identified using DNA bar-
coding (Odonata: Zygoptera: Platysticti-



Description of larvae of two species of Coeliccia from Sarawak 131

Odonatologica 45(1/2) 2016: 117-131

dae). Zootaxa 3985: 565-574. doi: dx.doi.
org/10.11646/zootaxa.3985.4.5

Orr A.G. & Dow R.A. 2015b. Description 
of the final stadium larvae of Onychargia 
atrocyana Selys, 1865 from Sarawak, iden-
tified using DNA barcoding (Odonata: Zygo
ptera: Platycnemididae), with an overview 
of larval characters in the Platycnemidi-
nae. Zootaxa 4040: 384-392. doi: dx.doi.
org/10.11646/zootaxa.4040.3.9 

Ratnasingham S. & Hebert P.D.N. 2007. 
BOLD: the barcode of life data system 
(www.barcodinglife.org). Molecular Ecolo­
gy Notes 7: 355-364

Schorr M. & Paulson D. 2015. World Odo-
nata List. University of Puget Sound, WA. 
Online on the internet [25-ii-2016], URL: 
http://www.pugetsound.edu/academics/
academic-resources/slater-museum/biodi-
versity-resources/dragonflies/world-odo-
nata-list/ 

Xu Q.-h. 2013. Descriptions of the final 
stadium larva and female adult of Coelic-
cia mingxiensis Xu (Odonata: Zygoptera: 
Platycnemididae). Zootaxa 3721: 92-96. 
doi: dx.doi.org/10.11646/zootaxa.3721.1.6



A.G. Orr & R.A. Dow132

Odonatologica 45(1/2) 2016: 117-131Odonatologica 45(1) 2016: 132


