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The fish assemblages of an arid zone floodplain river, Cooper Creek, were sampled during two dry

periods in isolated waterholes and on the inundated floodplain during the early and late phase of a

major flood event. Diets were described for nine native species and compared within and between dry

and flood periods. In the dry season, when fish were restricted to waterholes, diets were

characteristically simple with narrow diet breadths. Movement onto the floodplain during flooding

clearly increased feeding opportunities, with greater diet breadths evident in all species. Despite

obvious potential for terrestrial inputs, diets tended to be dominated by aquatic resources in both the

waterholes and on the floodplain. Stomach fullness, however, varied little between dry season

waterhole and floodplain samples. Fish appear to feed on potentially lower value resources such as

detritus and calanoid copepods during the dry season, when waterholes are isolated and food resources

are limited.  They are then able to capitalize on the “boom” of aquatic production and more diverse 

food resources associated with episodic flood events.
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INTRODUCTION

Sources of organic carbon in river food webs are often thought to be driven largely by

terrestrial sources arising from upstream processes or alternately, in floodplain rivers,

from lateral exchange during flood events (Vannote et al., 1980; Junk et al., 1989).

The role of autochthonous inputs into the food webs of large rivers in particular, has

more recently been suggested to play a larger role in ecosystem function than was

previously thought (Thorp & Delong, 2002; Bunn et al,. 2003). This is especially so

in temperate and tropical river-floodplain systems. In dryland or arid river systems,

however, our knowledge of ecosystem dynamics is limited. Hence the sources of

organic matter supporting the food webs and ultimately fish diets of dryland/arid river

systems are largely unknown (Bunn et al., 2003).

Diet analysis can reveal important information on the food resources available to fish,

particularly across seasons (Lowe-McConnell, 1975; Persson, 1983; Lobon-Cervia &

Rincon 1994). While some foods may represent the most energetically rich resource

they may not always be accessible. For example higher quality prey may not be

available all year round due to natural seasonal declines in these resources (Lowe-

McConnell, 1975; Persson, 1983) and in such instances fish may switch to poorer

quality food. Bluegill sunfish, Lepomis macrochirus diets in spring were mainly

composed of invertebrates with a subsequent switch to an algal dominated diet by the

end of summer as macroinvertebrate numbers fell (Kitchell & Windell, 1970).

Similarly, in an Australian intermittent stream, Closs (1994) found that mountain

galaxiids (Galaxias olidus) consumed greater amounts of terrestrial food sources

when flow ceased during the summer due to the disappearance of drifting
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invertebrates. Hence, in variable environments, such as arid zone rivers, we would

expect fish to exhibit high seasonal variation in food resources, particularly in relation

to varying hydrology.

Cooper Creek is an Australian arid zone river that exists for much of the time as a

series of isolated and turbid pools and dry channels. During unpredictable flood

events these channels and waterholes become connected forming extensive inundated

floodplains (Puckridge et al.,1998; Bunn et al., 2003). Although there have been

some fisheries surveys throughout the catchment (Long & Humphrey, 1997; Bailey &

Long 2001), ecological studies on the fish assemblages are sparse, apart from

Arthington et al. (2005) and Puckridge (1999) and there are no published studies

relating to the trophic ecology of the fish. In fact, quantitative descriptions of the

diets of many Australian freshwater fishes, particularly in arid zones are limited

(Pusey et al., 2004). Stable isotope analysis of food webs of disconnected waterholes

in Cooper Creek are largely driven by aquatic production, despite high turbidities and

the presence of large amounts of terrestrial carbon (Bunn et al., 2003). Furthermore,

most of the biomass carbon of fish was derived from benthic rather than pelagic

sources. We would expect, therefore, that fish diets would be dominated by benthic

sources, rather than zooplankton and nekton.

In large floodplain rivers, terrestrial inputs into fish diets increase in importance as

floods move on to the floodplains (e.g. The Flood pulse Concept; Junk et al., 1989).

Cooper Creek has been described as a “boom and bust” ecology (Walker et al., 1997),

with booms associated with floodplain inundation and increased aquatic resources.

Hence, we would expect to find two main changes in diet when fish move on to the
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floodplain: First, an increased range of foods eaten and second, increased

consumption of terrestrial compared with aquatic food items.

In this paper we test the following hypotheses:-

1. Aquatic food sources will be the major diet component of fish in dry season

waterholes (Bunn et al., 2003)

2. In dry season waterholes, the major aquatic component of fish diets will be

primarily benthic in origin, while pelagic sources will constitute a smaller

component (Bunn et al., 2003)

3. Floodplain diets in the wet season will be more diverse and terrestrial food

sources will constitute a greater volumetric proportion of the diet than in dry

season waterholes (Walker et al., 1997; Puckridge et al., 1998; Junk et al.

1989)

MATERIALS AND METHODS

Cooper Creek is an Australian dryland river formed from the confluence of the

Thomson and Barcoo Rivers in Western Queensland, terminating at Lake Eyre in the

arid interior (Fig. 1). It is hydrologically one of the world’s most variable rivers and 

is virtually unregulated (Puckridge et al., 1998 Knighton & Nanson, 2001). Like

many Australian dryland rivers, Cooper Creek consists of a series of anastomosing

channels and waterholes that become joined during unpredictable flood events. The

river system, however, generally exists as a series of disconnected turbid waterholes

(Bunn et al., 2003).
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The Cooper Creek catchment has a semi-arid climate, with an average rainfall of less

than 400mm per year (Anonymous, 1998). Based upon 50 years of records (1939-

1988) the average discharge at Windorah is 3.3 ML year-1. With interannual rainfall

being highly unpredictable, however, there have been extended periods of no flow and

several high discharge flood events. The largest recorded flood event occurred in

1974 with more than 23 million ML discharged (Anonymous, 1998). Approximately

35% of the catchment consists of floodplain (Graetz, 1980; Gibling et al., 1998),

hence, large floods can cover vast areas and take many weeks to travel down the

extensive networks of channels and wetlands.

Fish were sampled in four dry season waterholes in July 1998 and in one of these

(Murken waterhole) also in October 1998. Of the four waterholes, two were on

Kyabra Creek and 2 were on the same Cooper Creek distributary near Windorah (Fig.

1). On the floodplain, fish were sampled from four locations within a 5km radius of

Windorah in Februray 2000 and four locations within a 10km radius of Windorah in

March 2000 (Fig. 1). The early floodplain samples (February) were taken as the

floodwaters were moving onto the floodplain and included the peak of the flood. The

late flood samples (March) were collected as the floodwaters were receding from the

floodplain. Apart from two small floods (March 1994 and February/March 1997)

there was little flow in Cooper Creek between February 2000 and the previous last

major floods in April 1990 and February 1991 (Bunn et al., 2003).

Fish capture

The fish examined in this study were captured as part of a broader food-web study.

Fish were captured with a 30 x 2m beach seine with 12mm mesh and a drag net (2.5 X
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1.1 wide, 2.2m deep, 1mm mesh). Other gear used included a fine meshed (1mm)

fyke net 1.5m deep, 2m wings, 6m leader, depth .85 m, bait fish traps and a 250 m d-

net and a 250 m plankton tow-net. All dry season fish caught in waterholes were

captured with the beach seine, while the drag seine and beach seines were used on the

floodplain during flooding. Where possible, only fish captured with active methods

were used for dietary analysis. Fish captured using the fyke net (passive method)

were added to increase sample sizes where needed.

Upon capture, fish were identified, anaesthetized and killed following immersion in

benzocaine. Fish were put into plastic bags and placed into a freezer where they were

stored until return to the laboratory for subsequent food-web analysis.

Laboratory procedure

Stomachs (digestive tracts) were removed for dietary analysis. For fish with a true

stomach, such as spangled perch, Leiopetherapon unicolor (Günther), this was the

oesophagus to stomach section. Fish without a true stomach, such as the central

Australian catfish, Porochilus argenteus (Zietz), had the anterior half of their

digestive tracts removed. Percent stomach fullness was estimated visually, then

dissected and the contents placed onto a graph paper-lined petri dish. The relative

volumetric contribution of individual dietary items was assessed with an indirect

volumetric method (Hyslop, 1980; Balcombe, 2002). Food items were identified and

squashed to a constant depth and scored by the area covered (no. of graph squares

covered). Due to the low numbers of individuals caught for most species and large

size ranges (see Table I) it was not possible to describe diets for different size classes.
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Consequently, diet volumes were converted to relative volumes per fish total length

(TL) (Rozas & La Salle, 1990) to allow comparisons of different sized fish. Length-

converted points for each food item were summed together and expressed as a

percentage of the total points for all fish examined for each sampling time.

Dietary items were identified to the lowest practical taxonomic level, usually to

Family. Higher taxonomic resolution was often not possible due to partial digestion.

Twenty-three different food categories were recognized (Table II).

Diet description

Frequency histograms were constructed for visual comparisons of diets based upon

broad food groups where ecologically similar prey items where grouped. Eight of

these categories were chosen: terrestrial fauna, aquatic dipterans, zooplankton, plant

material, algae, detritus, other aquatic fauna, fish/decapod crustaceans. Dry season

waterhole and floodplain diets were further compared for fish species that had been

collected under both sets of conditions using non-metric multidimensional scaling.

This multivariate procedure was based upon a Bray-Curtis similarity matrix generated

from logarithmic transformed data of all diet classes based upon their relative

proportions using Primer-E version 5 for Windows (Clarke & Warwick, 2001). One-

way analysis of similarity (ANOSIM) was used to test for differences between fish

diets in the dry and wet using the same Bray-Curtis similarity matrix. The SIMPER

(similarity percentages) routine (Clarke & Gorley, 2001) was used to identify the

species contributing to any differences between dry and wet fish diets on the same

similarity matrix used to generate the MDS plot.
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To demonstrate feeding specificity, Levins (1968) measure of niche breadth (B) was

calculated with the formula: B = 1/p2, where p is the proportion of each prey group

in the diet. Niche breadth ranges from 1 to the total number of available prey

categories. A value 1 of represents a highly specific diet. As with all subsequent

analysis, unidentified items were omitted. Niche breadth and diet overlap indices were

calculated from the total number of food categories (23).

RESULTS

General diet descriptions

During the dry seasons when fish were restricted to isolated waterholes their diets

were very simple, usually dominated by one food type only. This was especially

notable in July 1998, with zooplankton the principal prey of five of the seven species

of fish (Table II). Most of the food consumed by all fish in the waterholes was

sourced via aquatic production. Apart from zooplankton, fish also fed upon algae and

a range of aquatic insects, particularly hemipterans and detritus. Most of the

zooplankton taxa consumed were calanoid copepods, which actually represented the

only food consumed by Ambassis sp. and Macquaria sp. B in July (Table II). The

only fish species with a diet dominated by terrestrial inputs was M. splendida tatei. In

addition to the consumption of some aquatic insects and algae, this species fed chiefly

upon terrestrial arthropods, many of which were flying insects (e.g. ants, wasps and

dipterans). R. semoni and P. argenteus also fed on some terrestrial fauna, however,

their diets were chiefly aquatic.
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Fish collected on the floodplain during the early flood phase had relatively broad

diets, feeding on a variety of aquatic and terrestrial resources (Table III), the majority

of which were aquatic. Apart from N. erebi with a diet comprised of almost 70%

algae, most of the food resources consumed were invertebrates. These were aquatic

dipterans, other aquatic fauna (largely coleopteran larvae), zooplankton and terrestrial

fauna (Fig. 3). The dipterans were mostly chironomid larvae, while the zooplankton

prey consisted chiefly of conchostracans and cladocerans (Table III). Terrestrial

fauna were not consumed by all species, being a small part of the L. unicolor diet

(20%) and the major food group eaten by M. splendia tatei. These terrestrial foods

were either isopods, scolopendridid centipedes, or a variety of alighting insects such

as dipterans, hymenopterans and coleopterans.

In the latter phase of the Cooper Creek flood most fishes consumed a range of

zooplankton, dipterans, crustaceans, fish and other aquatic fauna (Table III). The

consumption of terrestrial arthropods was reduced with M. splendia tatei diet being

composed of 31% terrestrial insects and L. unicolor tending to feed on larger aquatic

fauna (Table III). In contrast to the early flood, conchostracans were no longer

present in the diets, and the zooplankton component was comprised mostly of

cladocerans and ostracods. Chironomid larvae and pupae were the main dipterans

consumed, while the other main aquatic faunal group was mainly larval trichopterans

(Table III). Greater than half of the diet of the introduced fish, Gambusia holbrooki,

consisted of gastropods, while the planktivorous R. semoni also fed upon aquatic

insect larvae, especially trichopterans. Two species whose diets contrasted with all

other species were Scortum barcoo and N. erebi. The two juvenile S. barcoo were
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examined and these fed on a mix of plant material and a range of small aquatic fauna.

The other larger members of this species fed exclusively on plant material, namely the

aquatic fern Nardoo, Marsilea drummondii. Plant material was also a large

component of the N. erebi diet, although it was algal material (> 70% by volume).

Terrestrial invertebrates were uncommon in the diets of all species, apart from M.

splendida tatei during the late phase of the flood.

Floodplain vs waterholes

Fish collected on the floodplain during the summer flood consumed a broader range

of food types compared to the fish in dry season waterholes as indicated by

dominance of diets by one or two groups in the dry, with no such dominance in the

wet periods (Fig. 2). This was also confirmed by larger diet breadth values in the wet

than dry (Table IV). There was also a clear shift of fish diets in multidimensional

space between the two contrasting hydrological conditions (Fig. 3). This shift was

clearly in the same general direction for all fish species, with fish diets in the

waterholes spreading out to the right along the horizontal axis, reflecting changes in

food resource use on the floodplain. Floodplain fish consumed a variety of food

types, such as dipterans, crustaceans, fish and other aquatic fauna. Of these food

types, chironomid larvae, and a range of zooplankters, particularly ostracods,

cladocerans and conchostracans were prominent in the diets of most fish. In the

waterholes, zooplankton, particularly calanoid copepods, dominated the diets of most

species. N. erebi diets contrasted with those of most other fish due to the high algal

component on the floodplain and high detrital component in the waterholes. Wet and

dry season diets were significantly different (ANOSIM: Global R = 0.344, p= 0.001).
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The multivariate shift from dry to wet season diets (Fig. 3) was due to the change in

the proportions of six main food items between the two periods (Table V). The

largest change in overall diet composition was due to the reduced consumption of

calanoids and increased consumption of chironomids in the wet compared with the

dry.

Diets in the waterholes and on the floodplain were, predominantly sourced via aquatic

production while consumption of significant amounts of terrestrial matter under both

hydrological conditions was mainly restricted to M. splendida tatei (Fig. 2). There

was no particular pattern in stomach fullness for fish in relation to hydrological

conditions (Table VI). Both in flood and dry, fish were able to maintain similar

volumes of food in their guts independent of food sources.

DISCUSSION

Fish diets in Cooper Creek were temporally variable both within dry season

waterholes and during summer flooding on the floodplain. Comparable studies are

not available, although the diets of most fish conform broadly to those described for

these same species in other regions (Bishop et al., 1980; Merrick & Schmida, 1984;

McDowall, 1996; Pusey et al., 2004). The diet composition of most fish suggests that

the Cooper Creek fish assemblage is composed mainly of generalist carnivores, with

the exception of S. barcoo and N. erebi. The latter tended to be either omnivorous as

found by Bishop et al. (1980), while S. barcoo was herbivorous, apart from the two

juveniles of the species examined, which were planktivorous.
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There tended to be little piscivory, with only Ambassis sp., L. unicolor and M.

splendida tatei with fish in their stomachs. All piscivory occurred on the floodplain

where all three species fed upon larval or juvenile N. erebi. Larval and juvenile N.

erebi were abundant and numerically dominated the catches of the small meshed drag

net. Hence, they probably represented an abundant and relatively easy resource for

fish with a large enough gape to consume them. Herbivory within the assemblage

was also generally low, apart from S. barcoo and N. erebi which both fed entirely on

plant matter when conditions allowed especially in the latter phase of the flood when

both algae and nardoo growth was well established.

The floodplain diets probably revealed the true preferences of these fish under

favourable conditions. Larger individuals of S. barcoo fed only on nardoo and N.

erebi on diatoms and filamentous algae. Planktivory was generally high, but

temporally dependent. For example, R. semoni showed a marked decrease in

zooplankton consumption, with a diet shift from 80% during the dry to 35 % during

flooding. This species is often planktivorous in dry season lowland waterbodies

(Lieschke & Closs, 1999) and this diet switch may indicate that in a resource rich

environment, R. semoni can increase its energy intake by switching from zooplankton

to larger bodied benthic prey such as small trichopteran larvae. The exotic G.

holbrooki, a fish that also often feeds on zooplankton (Pen & Potter, 1991; Balcombe,

1994; Stoffels & Humphries, 2003), had a diet that was comprised of only 36%

zooplankton (mainly small cladocerans). Their major prey were benthic fauna (60%)

that were chiefly gastropods, a result not published in Australia, suggesting an

opportunistic change in foraging behaviour under inundated floodplain conditions.
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The dry season waterhole diets confirmed our first hypothesis that the fish

assemblages in dry season waterholes are sustained by aquatic production. We also

predicted that benthic sources would constitute a greater proportion of fish diets than

pelagic sources in the dry (hypothesis 2). However, it is clear that zooplankton

actually represents a more significant dietary source than suggested from previous

isotope studies (Bunn et al., 2003). There are two possible explanations for this

result. First, gven that isotope analysis reflects assimilated carbon, fish must derive a

disproportionate contribution to the biomass carbon from opportunistic feeding on

large benthic invertebrates such as Cherax and Macrobrachium. If so, then foods

such as calanoids and detritus may actually represent plentiful interim food sources

when larger-bodied macroinvertebrate abundances are low (Kitchell & Windell, 1970;

Lowe-McConnell, 1975; Persson, 1983). Such situations could arise during extended

dry periods, either due to depressed benthic production or increased predation of

macroinvertebrates as water levels fall and predator-prey interactions increase. An

alternative explanation for the higher than expected zooplankton consumption is that

the relative importance of pelagic and benthic production may change through time as

a function of recent flow history. For example in channel flow pulses could lead to

depressed benthic production by disrupting the formation of the productive algal bath-

tub rings (Bunn et al., 2003).

Floodplain diets were indeed more diverse than dry season diets (hypothesis 3),

however, the expected increase in the importance of terrestrial food sources during

flooding was not found. Although some opportunistic species such as L. unicolor and

M. splendida tatei were able to take advantage of terrestrial invertebrates in the water,

there was a general absence of terrestrial inputs to the diets of the whole fish
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assemblage. Much of our knowledge on how fish use the floodplain during its

inundation phase is largely speculative and based upon Amazonian systems where

floodplains remain inundated for months and terrestrial inputs are thought to be the

driving force behind secondary production (Junk et al., 1989). This model is not

likely to be appropriate in arid river systems for a number of reasons. These systems

often have little or no riparian vegetation (Velasco et al., 2003) and riparian plants in

arid regions often produce litter with low nutritional quality (Francis & Sheldon,

2002), potentially rendering this resource unpalatable to potential invertebrate

consumers. Furthermore, shredder densities in these areas are often low (Ward et al.,

1986; Martinez et al., 1998) and other pathways are thus more likely to have primacy

in the breakdown of terrestrial matter.

The majority of the fish diets are likely to be sourced via aquatic primary production

on the floodplain, through the consumption of algae, aquatic plants or animals feeding

upon these primary sources such as zooplankton and chironomids. Seine net samples

collected on the floodplain also suggested that the most prolific fish by abundance and

biomass were N. erebi (S. Balcombe unpub. data) and their diets were largely algal.

This represents a significant turnover of aquatic primary production on the floodplain

that would ultimately be returned to the waterholes when water levels fell (Lewis et

al., 2001). As such, Cooper Creek fish assemblages could be considered to be

supported mainly by autochthonous algal production in waterholes and energy

subsidies derived from, algal production on the floodplain when waters recede

following flood (Lewis et al., 2001).
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Overland floods are important for the long-term persistence of fish assemblages in

lowland rivers especially because they allow access to the floodplain (Humphries et

al., 1999; King et al., 2003). These floods are important for a number of critical life-

stages of a fish as inundated floodplains can provide a food rich environment for

larval and juvenile fish, or a spawning ground for adult fish. Furthermore, the

floodplain can also serve as a conduit for recolonization back into waterholes where

the available fish species pool is restricted to a few available refugia (remnant

waterholes), particularly if the time since last flow is protracted compared to average

flow duration. While there was no direct evidence of spawning involved with this

flood, late-stage larvae and juveniles were certainly present on the floodplain (S.

Balcombe unpub. data) and they would have been able to take advantage of the food-

rich floodplain. They could then be expected to transform this energy source into

growth and perhaps an elevated survivorship compared to non-flood conditions

(Puckridge et al., 2000). Other studies on the Cooper Creek waterholes have

indicated that the food rich floodplain conditions do translate into high fish numbers

within the waterholes after disconnection (Arthington et al., 2005). Thus floodplain

inundation is likely to be essential for the long-term health of this fish assemblage.

The ability of these fish to maintain stomach fullness and persist on poor food sources

when Cooper Creek is reduced to isolated waterholes is an important feeding strategy

given the unpredicatable flow patterns of this river. The retention of waterholes is

particularly important as they represent reserves that sustain these fish assemblages

during periods of “bust” (Morton et al., 1995). Given the sustained pressure for water

resource development in dryland river environments, it is important to continue to

investigate the links between floodplains and waterholes and how these links translate

into fish resource use and ultimately, recruitment success.
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TABLES

Table I. Mean total length (mm) and (range) of fish examined for diet for each

sampling occasion in Cooper Ck. *Note: one fish analyzed only.

Fish species

(common name)

Early flood

2000

Late flood

2000

July dry

1998

October dry

1998

Ambassis sp.

(Northwest glassfish) 39.7 (29-44) 41 (26-52) 42.5 (40-45) N/A

Scortum barcoo Mitchell

(Barcoo grunter) N/A 119.7 (40-155) N/A N/A

Gambusia holbrooki Baird & Girard

(mosquitofish) N/A 25.4 (15-35) N/A N/A

Hypseleotris sp.

(carp gudgeons) 23.8 (18-31) 19.7 (11-30) N/A N/A

Leiopotherapon unicolor Günther

(spangled perch) 56.4 (15-170) 99.4 (23-142) 80.6 (60-130) 160*

Macquaria sp. B

(Lake Eyre drainage golden perch) 57.8 (48-69) 50* 74 (45-130) 145.8 (55-260)

Melanotaenia splendida tatei Zietz

(desert rainbowfish) 31.2 (12-54) 51.6 (30-79) 48.7 (40-55) 55*

Nematolosa erebi Gunther

(bony bream) 67.3 (29-44) 65.5 (35-155) 54.5 (30-110) 128 (40-260)

Porochilus argenteus Zietz

(Central Australian catfish) 133 (116-165) 96.7 (30-185) 122.3 (70-180) 156 (140-170)

Retropinna semoni Steindachner

(Australian smelt) N/A 26.3 (14-41) 51.3 (50-55) N/A
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Table II. Percentage dietary composition by volume for fish collected from four

Cooper Ck. dry season waterholes in July (J) 1998, and one waterhole in October (O)

1998. Key: Amb = Ambassis sp., Gam = Gambusia holbrooki, Lei = Leiopetharapon unicolor, Hyp =

Hypseleotris sp., Mac = Macquaria sp. B, Mel = Melanotaenia splendida tatei, Nem = Nematolosa

erebi, Por = Porochilus argenteus, Ret = Retropinna semoni, Sco = Scortum barcoo L = Larvae, P =

Pupae, N = Number of fish examined. Note: Due to the low numbers of fish collected from any one

site in July 1998, it was necessary to pool all diets into a dry season July group. A visual inspection of

diets at the four locations revealed very similar diets among locations for any particular species.

species

N

Amb

J

10

Leio

J

11

Leio

O

1

Mac

J

5

Mac

O

13

Mel

J

9

Mel

O

1

Nem

J

19

Nem

O

12

Por

J

15

Por

O

10

Ret

O

4

Fish - - - - - - - - - - - -

Crustacea - 4.8 100 - 49.3 - - - - - - -

Gastropododa - - - - - - - - - - 27.2 -

detritus - - - - 0.8 - - 23.1 81.5 16.2 25.6 -

algae - - - - - 16.8 - 1.1 18.5 9.0 - -

plant - - - - - - - 1.8 - - - -

Rotifera - - - - - - - - - - - -

Cyclopoida - - - - - - - - - - - -

Calanoida 100 52.3 - 100 3.7 - - 74.0 - 9.8 - 77.8

Cladocera - - - - - 0.6 - - - 40.0 2.3 -

Ostracoda - - - - - 2.5 - - - 4.6 - -

Conchostraca - - - - - - - - - - - -

Culicinae (L) - - - - - - - - - - - -

Chironomidae (L) - - - - 1.0 - - - - 18.1 12.5 -

Other diptera (L) - - - - 0.8 - - - - - - -

Diptera (P) - - - - - - - - - - - -

Coleoptera (L) - - - - - - - - - - - -

Hemiptera - 34.8 - - 35.6 - - - - 2.3 2.5 -

Other aquatic insects - 8.1 - - 8.8 2.5 - - - - 7.5 -

Acarina - - - - - - - - - - 2.3 -
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Eggs - - - - - - - - - - - -

Terrestrial insects - - - - - 67.4 100 - - - 2.2 22.2

Other terrestrial

invertebrates

- - - - - 10.2 - - - - 17.7 -
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Table III. Percentage dietary composition by volume for fish collected during Februray/March floods in Cooper Ck. E denotes early flood

samples, L denotes late flood samples. Key as per Table 2. *Denotes that a proportion of stomachs were from fish captured by passive methods (always less than

25% of total N). Note: Due to the low numbers of fish collected from any one site, it was necessary to pool the samples from four early flood sites into one group and the four

late sites into one group. A visual inspection of the diets at the four locations revealed very similar diets among locations for any particular species at both times.

species

N

Amb

E

10*

Amb

L

7

Sco

L

10

Gam

L

9

Lei

E

22*

Lei

L

10*

Hyp

E

6*

Hyp

L

18*

Mac

E

5

Mac

L

1

Mel

E

9

Mel

L

22

Nem

E

38*

Nem

L

29*

Por

E

4

Por

L

13

Ret

L

16

Fish - 47.4 - - 5.4 53.4 - - - - - 1.1 - - - - -

Crustacea - - - - - 22.3 - - - - - - - - - - -

Gastropododa - - 0.7 53.6 - 22.1 - - - - - 7.4 - - - - -

detritus - - - - - - - - - - - - 5.5 0.7 - - -

algae - - - - - - - - 0.5 - - - 72.7 72.9 - - -

plant - - 95.2 - - - - - - - - 0.7 - 9.7 - 0.3 -

Rotifera - - - - - - - 1.7 - - - - - 2.1 - - -

Cyclopoida - 5.5 - - - - - 37.7 - - 25.9 - 1.3 1.2 - - 31.8

Calanoida 7.2 4.8 - - 4.0 - 24.5 - 0.6 - - - 10.9 0.8 - - -

Cladocera 10.8 0.3 - 36.3 5.2 - 34.2 - - - - - 5.9 0.4 - 4.3 3.5
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Ostracoda - 4.9 0.6 - - - - - 0.3 - - 1.0 - 6.3 - 24.5 -

Conchostraca - - - - 19.5 - - - 36.5 - - - - - - - -

Culicinae (L) - - - - 23.8 - - - - - - 0.7 - - - - -

Chironomidae (L) 58.6 22.9 - 1.1 15.1 - 41.3 26.0 54.4 - - 10.0 - 3.2 54.7 31.6 24.1

Other diptera (L) - - - - 2.3 - - - 0.5 - - 2.2 - - - - -

Diptera (P) 23.4 2.7 1.0 5.5 - - - 31.7 - - - 32.3 - - - 6.0 21.7

Coleoptera (L) - - - - 4.1 - - - 6.4 - 16.2 - 3.3 - 45.3 9.6 -

Hemiptera - - - - - - - - - - - - - - - - -

Other aquatic insects - 11.5 2.5 - - 2.0 - - - - - 3.6 0.4 2.1 - 23.1 16.1

Acarina - - - 0.5 - 0.2 - - - - - - - 0.7 - 0.1 2.8

Eggs - - - - - - - - - - - - - - - 0.3 -

Terrestrial insects - - - 1.0 9.1 - - 1.8 - - 48.3 31.0 - - - 0.2 -

Other terrestrial

invertebrates

- - - 2.0 11.5 - - 1.2 0.8 - 9.6 - - - - - -



Table IV. Diet breadth measures and number of stomachs examined for flood and dry

season diets in Cooper Ck.

Fish species July dry October

dry

Early flood Late flood All flood All dry

Ambassis sp. 1 (10) - 2.41 (10) 3.35 (7) 3.66 (17) 1 (10)

G. holbrooki - - - 2.36 (9) 2.36 (9) -

Hypseleotris sp. - - 2.88 (6) 3.22 (18) 5.06 -

L. unicolor 2.48 (11) - 6.74 (22) 2.61 (10) 7.65 (32) 2.54 (12)

Macquaria sp. B 1 (5) 2.64 (13) 2.31 (5) - 2.31 (6) 2.29 (18)

M. splendida tatei 2.03 (9) 2.98 (9) 3.45 (22) 3.66 (31) 2 (10)

N. erebi 1.66 (19) 1.43 (12) 1.83 (38) 1.83 (29) 1.83 (67) 2.39 (31)

P. argenteus 4.18 (15) 5.13 (10) 1.98 (3) 4.39 (13) 4.32 (16) 5.63 (25)

R. semoni 1.53 (4) - - 4.27 (16) 4.27 (16) 1.53 (20)

S. barcoo - - - 1.10 (10) 1.10 (10) -

Table V. Species contributions to the dissimilarity between dry and wet diets, based

upon MDS plot (Fig. 3). Note: average dissimilarity between groups = 92% (from

SIMPER)

Diet items

Average

abundance

(wet)

Average

abundance

(dry)

Average

dissimilarity

% contribution

Calanoids 0.49 0.01 1.44 25.9

Chironomids 0.02 0.26 1.36 13.3

Terrestrial insects 0.13 0.03 0.64 7.8

Algae 0.05 0.11 0.59 7.4

Other dipterans 0.00 0.1 0.92 5.5

Detritus 0.10 0.00 0.56 5.2
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Table VI. Mean stomach fullness (+ s.e) for fish captured in floods and dry habitats

in Cooper Ck. Note: Values only calculated for N > 3 for a species on any sampling

occasion.

Fish species July dry October

dry

Early flood Late flood All flood All dry

Ambassis sp. 0.73 (0.1) - 0.79 (0.11) 0.6 (0.13) 0.71 (0.08) 0.73 (0.1)

G. holbrooki - - - 0.58 (0.11) 0.58 (0.11) -

Hypseleotris sp. - - 0.32 (0.14) 0.59 (0.09) 0.53 (0.08) -

L. unicolor 0.74 (0.13) - 0.64 (0.10) 0.59 (0.11) 0.62 (0.07) 0.68 (0.13)

Macquaria sp. B 0.9 (0.1) 0.41 (0.11) 0.96 (0.04) - 0.8 (0.16) 0.54 (0.1)

M. splendida tatei 0.81 (0.08) 0.58 (0.10) 0.64 (0.07) 0.62 (0.05) 0.74 (0.1)

N. erebi 0.62 (0.08) 0.67 (0.12) 0.6 (0.07) 0.72 (0.07) 0.65 (0.05) 0.64 (0.07)

P. argenteus 0.71 (0.10) 0.57 (0.15) 0.83 (0.17) 0.4 (0.08) 0.48 (0.08) 0.65 (0.08)

R. semoni 1 (0) - - 0.73 (0.06) 0.73 (0.06) 1 (0)

S. barcoo - - - 0.7 (0.1) 0.7 (0.1) -
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