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Executive Summary
No freshwater catfish (Tandanus tandanus) were recorded in Lake Moodemere. It is
possible that the introduced pest oriental weatherloach (Misgurnus anguillicaudatus) was
mistakenly identified as catfish by the general public.
Flyspecked hardyhead (Craterocephalus stercusmuscarum fulvus) are classified as
threatened by the Flora and Fauna Guarantee Act 1998 and were recorded in Lake
Moodemere.
All three turtles found within the Murray-Darling Basin were reasonably common in Lake
Moodemere.
The two turtle species of primary conservation concern — broad-shelled tortoise (Chelodina
expansa) (Threatened, FFG 1998) and Murray River turtle (Emydura macquarii) (Data
Deficient, FFG 1998) —were, surprisingly, the two most abundant turtles in Lake
Moodemere.
It is difficult to make any recommendations to the NECMA pertaining to the biodiversity
value of Lake Moodemere due to (see Discussion for details):
o The need to view the vertebrate assemblage of this wetland within a broader spatial
context—How does the biodiversity value of Lake Moodemere stack up with that of
other wetlands in the north-east of Victoria?
o The difficulty of detecting the presence of rare species with a relatively small
sampling effort.
o The fact that the importance of Lake Moodemere to aquatic vertebrates will almost
certainly vary temporally.
In conclusion, the most significant component of the vertebrate fauna recorded by this
survey, from a biodiversity perspective, was the turtle assemblage. In particular, the
threatened C. expansa was very abundant in Lake Moodemere. Further research would be
required before we could make any statement regarding the overall biodiversity value of
Lake Moodemere, relative to the many other wetlands within north-east Victoria.
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Introduction
Lake Moodemere lies adjacent to the Murray River in north-east Victoria, approximately five
kilometres due west of the township of Rutherglen. Variably described as an ox-bow billabong
(Meathrel et al. 2002), cut-off meander (McEvey 1965) or palaeo-channel (Reid & Brooks 2000), this
wetland is utilised for a variety of recreational purposes (waterskiing and rowing, for example) and
for the irrigation of neighbouring vineyards. Lake Moodemere is one of the largest wetlands along
the Murray River between Lake Hume and Lake Mulwala (Green & Alexander 2006) with open water
area of about 65 hectares.

Sunday Creek

Regulator between
river and lake

Figure 1. Lake Moodemere from Google Earth™ with the Murray River to the north of the lake and Sunday
Creek to the east.

Water levels in Lake Moodemere are maintained by a regulator located in a channel linking the
northern end of the lake with the Murray River. High water levels result in inundation of the
extensive beds of vegetation fringing the lake and floods of the Murray River result in widespread
inundation of River Red Gums and increased connectivity of the lake to the river (Meathrel et al.
2002). Commence-to-flow estimates indicate that the lake receives water naturally from the Murray
River when the river reaches a discharge of 16 600 ML/day and receives water via Sunday Creek
when discharge in the Murray River is greater than 25 000 ML/day (Green & Alexander 2006).
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Following anecdotal reporting to the North East Catchment Management Authority of freshwater
catfish (Tandanus tandanus) in Lake Moodemere, The Murray–Darling Freshwater Research Centre
(MDFRC) was engaged to undertake a survey of the large-bodied fish community in the lake, with
specific reference to the presence/absence of catfish. The catfish population in the Murray–Darling
Basin (MDB) is one in decline, particularly in the southern parts of the MDB. Once numerous and
widespread, the Murray-Darling Basin freshwater catfish is officially classified as endangered under
the Fisheries Management Act 1994 (NSW) and the Flora and Fauna Guarantee Act 1998 (Vic).
Researchers at the MDFRC have been investigating catfish population structure and dynamics for
several years and have shown that large wetlands may be particularly productive for catfish during
the early years of life (McCarthy et al. 2009; Stoffels et al. 2010).
The specific objectives of the present investigation are:
To determine the aquatic vertebrate biodiversity (fishes and turtles) value of Lake Moodemere.
To identify key uncertainties underlying our determination of the biodiversity value of Lake
Moodemere.
To satisfy these objectives, the following data are included in this report:
Relative abundances (catch-per-unit-effort, CPUE) of all large-bodied fish species sampled in
Lake Moodemere.
CPUE of turtles captured at Lake Moodemere.
CPUE of small-bodied fish species in Lake Moodemere.
Basic habitat characteristics of Lake Moodemere.

Figure 2. Looking northward over large island of giant Juncus sp. from the high bank on the south-west bank of
Lake Moodemere.
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Materials and Methods
Lake Moodemere
At the time of the pre-sampling reconnaissance (September 2010), water levels were maintained by
the regulator at the northern end of the lake (the Murray River was lower than the lake) and Lake
Moodemere did not represent a particularly complex or heterogeneous aquatic habitat (personal
observation). Virtually all the open water is fringed by River Red Gums (Eucalyptus camaldulensis)
and giant rush (Juncus ingens) — other plants, such as Typha sp. are present in the reed-bed layer,
but the giant rush is clearly the dominant macrophyte (personal observation). The bed of the entire
lake is clay and there is little structure in the lake except for some snags (large woody debris in
water) of River Red Gum deposited along the western edge in the vicinity of the largest red gums.

Figure 3. Eastern edge of Lake Moodemere fringed by river red gum and giant juncus.

A five-metre-high bank is situated at the south-western edge of the lake, but banks surrounding the
rest of the lake are low by comparison. The deepest parts of Lake Moodemere occur beneath the
high bank on the south-west, but the rest of the lake varies between 0.5 m to 1.5 m in depth. Most
of the eastern half of the lake is relatively shallow (0.5–1.0 m). The 65 hectares of open water zone
is broken up by three (one large and two small) separate beds of giant juncus. A water-ski park (with
jumps, rails, etc.) is located at the very northern end (c. 350 m × 100 m) of the park and to avoid
complications with net-setting, most of this area was excluded from the sampling design.
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Sampling Design
The entire wetted area of Lake Moodemere, except for the water-ski area, was included in the
sampling design for the determination of aquatic vertebrate biodiversity. Only two major habitat
types were established — littoral and pelagic — due to the relative homogeneity of the wetland
during the development of sampling protocols. A grid (150 m × 150 m) was overlaid onto a map of
Lake Moodemere and using ArcGIS 9, co-ordinates for pelagic and littoral sites were downloaded
onto a GPS (Figure 4). Forty-two grid squares covered the area to be sampled including 37 littoral
and 33 pelagic sites — islands of giant juncus were considered littoral sites. Sites were randomly
selected for sampling, prior to each field trip and then located in the field using a handheld GPS.

Figure 4. Lake Moodemere on a 150 m × 150 m grid showing location of all littoral and pelagic sites. A subset
of these sites were randomly selected for sampling on each sampling occasion.
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The following sampling effort was repeated at each of three sampling events:
A minimum of four water physico-chemical measurements with Quanta Hydrolab —
temperature, specific conductivity, dissolved oxygen, pH and turbidity.
20 coarse-mesh fyke nets set at randomly selected sites (10 pelagic and 10 littoral) overnight to
sample large-bodied fish and turtles.
12 fine-mesh fyke nets set at randomly selected sites (six pelagic and six littoral) overnight to
sample small-bodied fish.
20 × 1 minute of boat electrofishing ‘on’ time (10 minutes pelagic and 10 minutes littoral) to
sample large-bodied fish. The location of each one-minute block of on-time was randomised.
We initially intended to sample Lake Moodemere for aquatic vertebrates three times and to
complete all sampling by the end of December 2010. The timing of the first two sampling events
took place as intended — 3–5 November and 29 November to 1 December — but the third sampling
event planned for mid-December was postponed due to a major flooding event in the Murray River
that connected the river to the lake in numerous places and inundated the adjacent red gum forest
(see Figure 5). The final sampling event subsequently took place from 10–12 January 2011, once the
flood waters had abated.

Figure 5. Lake Moodemere in flood 15/12/2010. Photo taken from within lake looking west towards toilet
block, red gum forest and boat ramp (underwater to left of toilet block).
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The sampling strategy designed and implemented ensured that the objectives of the investigation
could be achieved. Randomisation of sampling locations minimised the likelihood of spatial bias and
permitted a legitimate comparison of habitats (littoral vs. pelagic). The use of several sampling
techniques increased the probability of capturing a range of aquatic vertebrates and allowed for
comparison of the techniques for sampling wetlands — possibly of greater interest to researchers,
but relevant to water managers funding aquatic surveys. Finally, the timing of sampling events — or
more specifically, the flooding event in December 2010 and the delay of the third sampling trip —
allowed for investigation of changes in aquatic vertebrate populations following major inundation
and connectivity with the Murray River.

Catch data and analysis
All large-bodied fish captured were identified, enumerated, weighed and had their standard and
total length measured. All turtles collected as by-catch were identified, enumerated and had their
(straight) carapace length and width measured. All small-bodied fish sampled were identified and
enumerated. As the set and pull times for all nets set during sampling were recorded and
electrofishing was conducted as a factor of fishing time, it was possible to convert all recorded
vertebrates to Catch Per Unit Effort (CPUE).
Large-bodied fish and turtles were categorised into size classes for analysis of size class distributions.
Turtles were only recorded using coarse-mesh fyke nets so abundances are expressed as CPUE
(individuals net-1 h-1). All CPUEs were log-transformed (ln(CPUE+1)) to improve normality of errors
and equality of variances. We tested for differences in the size distribution of turtles between
sampling events in a pairwise fashion using Kolmogorov-Smirnov two-sample tests. We then tested
for differences in CPUE across species and sampling events using two-factor ANOVA. We tested for
significant differences in turtle abundance between the littoral and pelagic zones and whether such
differences are species-specific using two-factor ANOVA, where “species” and “habitat” were the
factors.
We did not test for spatial or temporal trends in the large-bodied fish assemblage as the largebodied fishes were almost exclusively dominated by carp, Cyprinus carpio. We did, however, test for
temporal and spatial differences in the small-bodied fish assemblage using the data obtained from
the fine-mesh fyke nets. All abundances were expressed as CPUE (individuals net-1 h-1). We used a
two-factor PERMANOVA (multivariate analysis of variance) test on Bray-Curtis similarities with
factors “sampling event” (three events) and “habitat” (littoral vs. pelagic). CPUEs were fourth-root
transformed, such that spatial and temporal patterns in the most abundant species, Hypseleotris, did
not overwhelm whole community patterns and so that the patterns in the rarer species would have
some effect on the analysis.
The level of significance for hypothesis tests was α = 0.05 unless otherwise stated.
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Results
Aquatic vertebrates in Lake Moodemere and CPUE
Table 1. Aquatic vertebrates (CPUE and raw number) sampled at Lake Moodemere by trip and method.
Shaded species are introduced. Conservation status is for animals listed under the Victorian Flora and Fauna
Guarantee Act 1988, as of October 2010.
Method: Coarse-mesh fyke nets (CPUE = animals per net per hour)
Species
Broad-shelled tortoise
(Chelodina expansa)
Eastern long-necked turtle
(Chelodina longicollis)
Murray River turtle
(Emydura macquarii)
Goldfish
(Carassius auratus)
Common carp
(Cyprinus carpio)
Redfin
(Perca fluviatilis)

Total net hours = 1008

Trip#1
(CPUE)
0.0346

Trip#2
(CPUE)
0.0241

Trip#3
(CPUE)
0.0331

Total
(CPUE)
0.0285

Raw
number
33

0.0064

0.0000

0.0078

0.0047

5

0.0253

0.0395

0.1610

0.0753

80

0.0032

0.0151

0.1189

0.0457

48

0.0094

0.0333

0.3526

0.1318

138

0.0000

0.0000

0.0055

0.0018

2

Method: Fine-mesh fyke nets (CPUE = animals per net per hour)
Species
Australian smelt
(Retropinna semoni)
Goldfish
(Carassius auratus)
Common carp
(Cyprinus carpio)
Oriental weatherloach
(Misgurnus anguillicaudatus)
Eastern Gambusia
(Gambusia holbrooki)
Flyspecked hardyhead
(Craterocephalus stercusmuscarum)
Redfin
(Perca fluviatilis)
Flathead gudgeon
(Philypnodon grandiceps)
Carp gudgeon
(Hypseleotris spp.)

Species
Australian smelt
(Retropinna semoni)
Goldfish
(Carassius auratus)
Common carp
(Cyprinus carpio)
Redfin
(Perca fluviatilis)

Data Deficient

Total net hours = 602

Trip#1
(CPUE)
0.1586

Trip#2
(CPUE)
0.1004

Trip#3
(CPUE)
0.0000

Total
(CPUE)
0.0864

Raw
number
51

0.0000

0.1387

0.0335

0.0574

34

0.0000

0.5938

0.9792

0.5243

315

0.0805

0.1418

0.0337

0.0853

45

0.0000

0.0567

0.3598

0.1388

85

0.0152

0.0152

0.3030

0.1111

68

0.0403

0.0000

0.0000

0.0134

7

0.0052

0.1279

0.1156

0.0829

50

10.0767

11.5342

2.3128

7.9746

4496

Method: Boat electrofishing (CPUE = animals per fishing hour)

Conservation
Status
Threatened

Conservation
Status

Threatened

Total electrofishing time = 1 hour

Trip#1
(CPUE)
21

Trip#2
(CPUE)
0

Trip#3
(CPUE)
0

Total
(CPUE)
21

Raw
number
7

3

0

3

6

2

0

3

3

6

2

0

0

3

3

1

Conservation
Status
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The large-bodied aquatic vertebrate community in Lake Moodemere consists of exotic fish species
and native turtles (Table 1 and Figure. 6). Common carp (Cyprinus carpio) was the most abundant
large-bodied fish species on all sampling events, regardless of sampling method and goldfish
(Carassius auratus) and redfin perch (Perca fluviatilis) were also present. Of the turtle community,
the Murray River turtle (Emydura macquarii) was overall the most abundant, due mostly to their
very high abundance in the sampling event following inundation (Table 1 and Figure 10) —on the
two previous sampling events, the broad-shelled tortoise (Chelodina expansa) was the most
abundant turtle. The eastern long-necked turtle (Chelodina longicollis) was also present but in
relatively low abundance.

Figure 6. Turtles and large-bodied fish captured in Lake Moodemere over three sampling events in coarsemesh fyke nets as proportions of total catch.

Figure 7. Small-bodied fish captured in Lake Moodemere over three sampling events in fine-mesh fyke nets as
proportions of total catch.
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All of the large-bodied fish species sampled by boat electrofishing and coarse-mesh fyke nets, as well
as Australian smelt (Retropinna semoni), were also collected in fine-mesh fyke nets (Table 1) —
though, individuals of large-bodied fish species collected in fine-mesh fyke nets were at earlier life
stages than those collected via the other methods (personal observation). The small-bodied fish
community was dominated by carp gudgeons (Hypseleotris spp.), especially in the two sampling
events prior to inundation and the next most abundant native species was flyspecked hardyhead
(Craterocephalus stercusmuscarum), followed by Australian smelt and flathead gudgeon
(Philypnodon grandiceps). The exotic oriental weatherloach (Misgurnus anguillicaudatus) was
collected each sampling trip and eastern Gambusia (Gambusia holbrooki) were also sampled.

Figure 8. Murray River turtle (Emydura macquarii) captured at Lake Moodemere.

Note on sampling method efficiency
Coarse-mesh fyke nets were clearly more efficient than boat electrofishing for sampling large-bodied
aquatic vertebrates in Lake Moodemere — a greater range of species and a greater number of
individuals were collected by this method (Table 1). No turtles were collected by electrofishing but
three species and 118 individuals were caught in coarse-mesh fyke nets.
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Size-frequency distributions of turtles
1

a) Chelodina expansa
0.8
0.6

n=33
0.4
0.2

0
120-159 160-199 200-239 240-279 280-319 320-359 360-399

400+

1

b) Chelodina longicollis
Frequency

0.8

n=4
0.6

0.4
0.2

0
120-159 160-199 200-239 240-279 280-319 320-359 360-399

400+

1

c) Emydura macquarii
0.8
0.6

n=80

0.4
0.2
0
120-159 160-199 200-239 240-279 280-319 320-359 360-399

400+

Carapace length (mm)
Figure 9. Size-frequency distributions of all turtles collected at Lake Moodemere on all sampling trips
combined.

Chelodina expansa was the largest turtle collected during sampling with a minimum straight
carapace length (CL) of 165 mm and a maximum CL of 360 mm. Sixteen of the 33 C. expansa
sampled were in the 280–319 mm CL size class (Figure 9a). Chelodina longicollis ranged in size from
185 mm CL to 270 mm CL, but only four in total were collected (Figure 9b). More than half (44 of 80)
of the Emydura macquarii sampled were in the 240–279 mm CL size class and sizes of this species
ranged from 155 mm CL to 300 mm CL (Figure 9c).
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Spatial and temporal trends in the turtle community
Insufficient C. lonigcollis were captured for any meaningful tests of pattern in either size or
distribution. No significant differences were recorded in the size distribution of the C. expansa and
E. macquarii populations between any of the pairwise comparisons (Trip #1 x Trip #2; Trip #1 x Trip
#3; Trip #2 x Trip #3).
Two-factor ANOVA revealed a significant Species x Time interaction (F = 7.81; P < 0.001), with
E. macquarii showing a significant increase in abundance between Trip #2 and Trip #3 (Figure 10a).
Two-factor ANOVA also showed that there was a significant effect of Habitat on mean turtle
abundance. The mean abundance of both C. expansa and E. macquarii was greater in the littoral
zone than in pelagic (F = 21.725; P < 0.001; Figure 10b). There was no significant Species x Habitat
interaction, showing that both species show a strong association with the littoral zone.

0.30

0.20

A.

B.

0.25

C. expansa (CPUE)
E. macquarii (CPUE)

0.15

CPUE

0.20
0.10

0.15
0.10

0.05

0.05
0.00
0.00

1

2

3

Littoral

Sampling event

Pelagic

Habitat
-1

-1

Figure 10. Mean (+/- SE) CPUE (individuals net h ) of Emydura macquarii and Chelodina expansa as a function
of (A) sampling event (dotted line indicates occurrence of flooding event) and (B) habitat type.

Size-frequency distributions of large-bodied fishes
We have only included catches using the most efficient sampling method (coarse-mesh fyke nets) for
this analysis. Including data from electrofishing and fine-mesh fyke nets in size-frequency
distributions would create a misrepresentation of demographics as every sampling method favours
the capture of a different size class and in this survey, there was not equal effort across methods.
Of the most abundant large-bodied fish species in Lake Moodemere, common carp, 95% of all
individuals sampled were in the 51–100 mm standard length (SL) size class (Figure 11a). Common
carp varied in length from 55 mm SL to 480 mm SL. Seventy-five percent of the 48 goldfish sampled
were in the 61–90 mm SL size class and sizes of individuals ranged from 50 mm SL to 210 mm SL
(Figure 11b). Only two redfin perch were collected and they were 102 mm SL and 103 mm SL,
respectively (Figure 11c).
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c) Perca fluviatilis
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Figure 11. Size-frequency distributions of all large-bodied fish collected at Lake Moodemere on all sampling
trips combined (coarse-mesh fyke net data only).

Spatial and temporal trends in the small-bodied fish community
All fish collected in fine-mesh fyke netting are included in the analysis of the small-bodied fish
community (Table 2 and Figure 12). This includes the juveniles of the large-bodied exotics sampled
using this method: goldfish, common carp and redfin perch.
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Except for eastern Gambusia, all fish collected in fine-mesh fyke nets were collected from both
littoral and pelagic zones within Lake Moodemere — Gambusia only occurred in nets set in littoral
habitat. However, for most species, CPUE was greatest in the littoral zone. This included the native
species Australian smelt, flyspecked hardyhead and carp-gudgeons, and the exotic species goldfish
and oriental weatherloach. Redfin perch occurred in the littoral and pelagic habitats in roughly
equal proportions, whilst common carp and flathead gudgeon were more common in the pelagic
zone.
Table 2. All fish collected in fine-mesh fyke nets by habitat (littoral and pelagic) in all sampling events at Lake
Moodemere. Figures provided are CPUE. Shaded species are introduced.
Species
Australian smelt
(Retropinna semoni)
Goldfish
(Carassius auratus)
Common carp
(Cyprinus carpio)
Oriental weatherloach
(Misgurnus anguillicaudatus)
Eastern Gambusia
(Gambusia holbrooki)
Flyspecked hardyhead
(Craterocephalus stercusmuscarum)
Redfin
(Perca fluviatilis)
Flathead gudgeon
(Philypnodon grandiceps)
Carp gudgeon
(Hypseleotris spp.)

Littoral

Pelagic

Total

0.166119

0.006603

0.086361

0.111581

0.003218

0.057399

0.433426

0.615263

0.524344

0.14405

0.026598

0.085324

0.277647

0

0.138823

0.219054

0.003233

0.111143

0.013223

0.013645

0.013434

0.061888

0.103921

0.082904

13.49531

2.453808

7.974558

The structure of the small-bodied fish assemblage varied significantly through time (Pseudo-F = 6.13,
P = 0.001; Figure 12) and was also significantly different between the littoral and pelagic zone
(Pseudo-F = 7.92, P = 0.001; Figure 12).
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Figure 12. Non-metric multi-dimensional scaling (MDS) plots showing temporal (left) and spatial (right)
differences in the structure of the small-bodied fish assemblage in Lake Moodemere. Points that are close
together on the plot represent samples that have a more similar assemblage structure.

Water quality
Most parameters measured for water quality remained within the broad guidelines for ‘Freshwater
Lakes & Reservoirs’ detailed in the Australian and New Zealand Guide for Fresh and Marine Water
Quality (Australia New Zealand Environment and Conservation Council 2000).
There were some temporal changes in temperature, dissolved oxygen and turbidity that can
probably be explained by occurrences/influences on the lake during the study period (Table 3).
Water temperature is expected to increase during summer and that is what occurred — from a
mean of 17.92 °C in early November to a mean of 26.66 °C in January. Dissolved oxygen (DO) levels
dropped substantially in Trip #2 (average of 4.35 mg/L) — some readings were below ANZECC
guidelines — which was probably a consequence of recent inundation of previously un-wetted
fringing vegetation, particularly large giant juncus beds on the eastern side of Lake Moodemere and
the fact that we sampled water quality several times in this area. Turbidity varied considerably each
trip, ranging from a high of 70.4 NTU (Trip #1) to a low of 19.8 NTU (Trip #2). Differences in turbidity
levels are probably best explained by the effect of wind on a shallow lake — high winds stirring up
sediments and increasing turbidity and suspended sediments settling during periods of little or no
wind.
Table 3. Water quality data from Lake Moodemere recorded with a Quanta Hydrolab. Figures for variables are
means and ranges are in brackets. The number of readings taken per trip is given as n.
Date

Temp (°C)

SpC (mS/cm)

DO (mg/L)

pH

Turb (NTU)

Trip #1
(n=4)

3 Nov to
5 Nov 2010

17.92
(15.97–19.64)

0.051
(0.048–0.054)

8.51
(6.98–9.49)

6.78
(6.70-6.85

70.4
(57.9-90.6)

Trip #2
(n=5)

29 Nov to
1 Dec 2010

21.93
(21.46-22.73)

0.066
(0.065–0.068)

4.35
(3.42-5.86)

6.70
(6.64–6.84)

19.8
(5.3–30.8)

Trip #3
(n=5)

10 Jan to
12 Jan 2011

26.66
(25.39-28.06)

0.066
(0.063-0.069)

6.95
(3.58-8.97)

6.77
(6.22-7.25)

29.8
(16.4-43.5)
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a)

Broad-shelled tortoise (Chelodina expansa)

b) Eastern long-necked turtle (Chelodina longicollis)

Figure 13. A key diagnostic feature — Chelodina longicollis has thick black sutures on the plastron and
C. expansa does not.
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Discussion – significance of findings for NECMA
The aquatic vertebrate biodiversity (fishes and turtles) of Lake Moodemere was determined by three
surveys over a ten-week period between November 2010 and January 2011. During that period, a
total of four native and five non-native fish species were collected, along with three species of native
turtles. No freshwater catfish were recorded in Lake Moodemere.
All four native fish species were small-bodied fishes common to wetlands and streams in the
southern part of the Murray–Darling Basin —for example, Gunbower Island (Richardson et al. 2005),
the Ovens River (Humphries et al. 2008), Washpen Creek (Stoffels et al. 2010), Murray Valley and
Torrumbarry Irrigation Areas (O’Connor et al. 2008), Coonancoocabil Swamp (2011; Adam
Richardson, unpublished data). This includes flyspecked hardyhead, which, although listed as a
‘threatened’ species under the Flora and Fauna Guarantee Act 1998, commonly occurs throughout
the region. In fact, the small-bodied fish community of Lake Moodemere is depauperate relative to
similar wetlands we have sampled elsewhere.
All of the non-native fish found in Lake Moodemere are also common throughout the southern part
of the Murray–Darling Basin. The oriental weatherloach (Misgurnus anguillicaudatus), native to
Asia, is a relatively recent invader of streams and wetlands in southern Australia and has rapidly
colonised a substantial proportion of the Murray–Darling Basin (Koster et al. 2002). Researchers at
MDFRC encounter oriental weatherloach with increasing regularity (personal observation) and it is
possible that a ‘lay-observer’ may mistake this species for a juvenile freshwater catfish (Tandanus
tandanus) given the presence of a number of large barbells around the mouth. The other exotic fish
species sampled — goldfish (Carassius auratus), common carp (Cyprinus carpio), eastern Gambusia
(Gambusia holbrooki) and redfin (Perca fluviatilis) —are common throughout the Murray–Darling
Basin (McDowall 1996).
Of greater conservation significance is the observation that a diverse turtle community exists at Lake
Moodemere. Indeed, all three freshwater turtle species found within the Murray-Darling Basin
appear to be reasonably common in Lake Moodemere. Of particular significance are the populations
of broad-shelled turtles (Chelodina expansa) and Murray River turtles (Emydura macquarii) —
species which are classified as, respectively, threatened and “data deficient” (Flora and Fauna
Guarantee Act 1998). Clearly, Lake Moodemere is a significant habitat for freshwater turtles in the
north-east of Victoria. This result is generally concordant with that of a previous investigation of the
turtles of Lake Moodemere during the 1996/97 summer (Meathrel et al. 2002).
The littoral and pelagic zones of Lake Moodemere supported significantly different vertebrate
assemblages. The littoral zone of Lake Moodemere, which consisted mostly of fringed or partially
submerged River Red Gums (Eucalyptus camaldulensis) and large beds of giant rush (Juncus ingens),
was clearly an important habitat for aquatic vertebrates. All native fish species, except for flathead
gudgeon (Philypnodon grandiceps) were significantly more abundant in the littoral zone. The turtles
C. expansa and E. macquarii were also significantly more abundant within the littoral zone.
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This finding presents a key question for future management of Lake Moodemere:
Is the littoral zone of Lake Moodemere significantly more important to aquatic vertebrate
production — particularly that of the threatened species found there—than other wetlands in
the region including habitats within the Murray River channel?
The importance of the littoral zone of Lake Moodemere can only be determined following further
research of a broader spatial and temporal extent.
To determine the ‘biodiversity value’ of Lake Moodemere based solely on the findings of the present
investigation is extremely problematic due to several limitations of the current investigation, as
briefly outlined below:
1) The original question posed by NECMA — to determine the ‘biodiversity value’ of Lake
Moodemere — is very much one of optimisation or priority setting. That is, NECMA may wish to
know if Lake Moodemere is more worthy of special conservation measures or research efforts
than other wetlands within north-east Victoria. As resources for such activities are limited, not
all wetlands can be set aside for biodiversity conservation. But it is difficult to assess the relative
importance of Lake Moodemere without knowledge at a broader spatial scale. For example, we
recorded large numbers of the threatened C. expansa in Lake Moodemere. This animal may be
just as common in other wetlands along the Murray River, which would reduce the relative
importance of Lake Moodemere; however, if C. expansa rarely occurs in other regional wetlands,
then Lake Moodemere becomes a particularly important wetland for biodiversity conservation.
2) Rare species such as the freshwater catfish are very difficult to detect and a larger sampling
effort may be required to collect such an animal in Lake Moodemere. Exactly how much effort is
required will be dependent on its rarity and the efficacy of sampling techniques. We may get
close to solving this exact problem if further work is funded by the Murray–Darling Basin
Authority for the Washpen Creek catfish population. If that work does progress, we will keep
NECMA informed.
3) Our survey of Lake Moodemere was conducted over a ten-week period from late spring to mid
summer. This is a relatively small temporal scale upon which conclusions should be made
cautiously. The significant change in the Murray River turtle (Emydura macquarii) population, to
becoming very abundant in January following flooding in late December, demonstrates this
point. Does Lake Moodemere represent a significant feeding ground for this turtle only after
flooding of the fringing vegetation? — E. macquarii is an opportunistic omnivore with much of
its diet consisting of algae, detritus and macrophytes (Chessman 1986). Or perhaps this species
relies on large wetlands such as Lake Moodemere for breeding every January and an increase in
abundance post-flooding was coincidence only? There is also a high likelihood that we missed
some species in Lake Moodemere because of the short temporal duration of the survey. Fish
are a highly mobile fauna — some species make large-scale seasonal migrations (Reynolds 1983),
others take advantage of high flows and connectivity to move out of or into wetlands (Stoffels et
al. 2010) — and it is possible that we may detect other species at other times of year. To
address these fundamental questions that should support management, investigations into
specific wetlands require the benefit of greater temporal scale.
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In conclusion, the most significant component of the vertebrate fauna recorded by this survey, from
a biodiversity perspective, was the turtle assemblage. In particular, the threatened C. expansa was
very abundant in Lake Moodemere. Further research would be required before we could make any
statement regarding the overall biodiversity value of Lake Moodemere, relative to the many other
wetlands within north-east of Victoria.
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