
 
 
 

An Assessment of the fish community in 
Coonancoocabil Lagoon 

 
by 

Lee Baumgartner and Martin Asmus 

 

 
 
 
 
 
 
 
 
 
 
 

January, 2009 
 
 

 



2 NSW Department of Primary Industries 

TABLE OF CONTENTS 

Introduction ................................................................................................................................ 4 
Methods...................................................................................................................................... 4 

Study Site................................................................................................................................ 4 
Fish collection methods .......................................................................................................... 5 
Macroinvertebrate sampling................................................................................................... 5 

Results and discussion................................................................................................................ 5 
Fish Communities................................................................................................................... 5 
Impacts of regulators on fish communities............................................................................. 7 

References .................................................................................................................................. 8 
 

List of Tables 

Table 1. Abundances of fish species caught within Coonancoocabil Lagoon (CL) and Murrumbidgee 
River (MR). Totals are pooled for both sampling gears (bait traps and electrofishing). ................. 6 

 
Table 2. Proportion of each species of the total catch within altitude zones of the Murrumbidgee River 

(from Gilligan, 2004). Data presented was collected from randomly selected monitoring sites 
only. The total was calculated for Riverine sites only and excludes the wetland sample. Lowland 
reach in the vicinity of Coonancoocabil lagoon is highlighted. * Asterisks denote known from this 
reach but not collected during the study. ........................................Error! Bookmark not defined. 

 

List of Figures 

Figure 1. Mean species richness of fish species collected from Coonancoocabil Lagoon (CL) and the 
Murrumbidgee River (MR). ............................................................................................................. 6 

 
 

Fish in Coonancoocabil Lagoon, Baumgartner & Asmus 



NSW Department of Primary Industries 3 

NON-TECHNICAL SUMMARY 

 
An assessment of the Fish Community in Coonancoocabil Lagoon 

 
 
PRINCIPAL INVESTIGATORS: Lee Baumgartner and Martin Asmus 
ADDRESS: Narrandera Fisheries Centre 
 PO Box 182 
 Narrandera    NSW    2700 
 Telephone: 02 6959 9021;   Fax: 02 6959 2935 
 
OBJECTIVES: 

 To benchmark the fish community of Coonancoocabil Lagoon 
 To report on species that may be susceptible to regulator operation 

 
NON TECHNICAL SUMMARY: 
 
Floodplain wetlands act as water storages and play important ecological roles in riverine 
environments. Fish are thought to use floodplain wetlands for a variety of purposes including shelter, 
feeding or spawning.  During dry periods, fish are restricted to isolated waterholes. During floods, 
these waterholes are reconnected and fish are able to disperse and return to the source river. 
Movements between floodplains and main river systems are common for many species of native fish 
so it is important to ensure wetland ecosystems are adequately maintained and managed. 
 
An important wetland in the lowland reaches of the Murrumbidgee River is Coonancoocabil Lagoon. 
It is known as an important site for waterbirds and frogs as it has a large surface area and rarely dries 
out. Works were recently undertaken to disconnected two swamps from the lagoon, resulting in a 
long-term average saving of 307 ML/annum.  In early 2005, Forests NSW in conjunction with the 
Murrumbidgee Wetlands Working Group proposed to construct a regulator at the head of 
Coonancoocabil Lagoon adjacent to the Sturt Canal off take to reinstate a wetting and drying regime 
in the wetland, to improve the wetland’s ecology and generate water savings. Subsequent to the 
survey, Forests NSW with input by DPI (Fisheries) and the Department of Environment and Climate 
Change prepared draft operating rules.  
 
A ‘one-off’ survey was conducted to gain a snapshot view of fish communities present in 
Cooncancoocabil lagoon. Additional sites were also sampled within the Murrumbidgee River to 
determine species that could potentially migrate into the lagoon during inundation events. The surveys 
yielded 435 fish from seven species. Six species were collected from the Murrumbidgee River whilst 
seven were found in the lagoon. Catches were dominated by carp gudgeon and carp. Murray cod was 
the only species collected from the river but not the wetland, although the survey failed to detect at 
least seven species known to inhabit the area. The study was successful in providing a snapshot of fish 
communities that could be potentially impacted by river regulator operation. Options to mitigate the 
impacts of river regulators are presented and discussed.  
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INTRODUCTION 

Floodplain wetlands act as water storages, which play important hydrological, geomorphic and 
ecological roles in riverine environments (Frazier and Page, 2006). During dry periods, fish are 
restricted to isolated waterholes (Bunn et al, 2003). During floods, these waterholes are reconnected 
and fish are able to disperse and return to the source river. Fish are thought to use floodplains for a 
variety of purposes including shelter (Saint-Paul et al, 2000), feeding (Merron, 1993) or recruitment 
(Penaz et al, 1991). Recent work is also demonstrating that lateral movements between floodplains 
and main river systems are common for many species of native fish (McKinnon, 1997). Most wetlands 
on the Murrumbidgee River catchment are located on private land (73%) and are degraded from 
grazing, logging, cropping and overuse (Whitten, 2003).  Minor to moderate floods which inundated 
Murrumbidgee wetlands are now diverted or mitigated by upland storages (Buchan, 1995). This 
situation has reduced the inundation frequency by up to 51% (Whitten, 2003).  
 
Fish communities in wetlands of the Murrumbidgee River were historically diverse (Anderson, 1918). 
The NSW State Fisheries Agency received reports of high numbers of native fish becoming stranded 
in drying pools on the Murrumbidgee River. An emergency response team was assembled and over 
76,000 fish were rescued from the pools. The fish comprised pygmy perch, Murray cod, golden perch, 
silver perch, Macquarie perch, galaxiids, river blackfish, purple-spotted gudgeon, hardyhead and 
flatheaded gudgeon (Anderson, 1918). These fish were subsequently translocated to the newly-
inundated Burrinjuck Dam but demonstrated that these habitats are important nursery areas for some 
species of fish.  
 
An important wetland in the lowland reaches of the Murrumbidgee River is Coonancoocabil Lagoon. 
It is known as an important site for waterbirds (Briggs et al, 1997) and frogs (Wassens et al, 2004) as 
it has a large surface area and rarely dries out. Works were recently undertaken to disconnect two 
swamps from the lagoon, resulting in a long-term average saving of 307 ML/annum.  In early 2005, 
Forests NSW in conjunction with the Murrumbidgee Wetlands Working Group proposed to construct 
a regulator at the head of Coonancoocabil Lagoon adjacent to the Sturt Canal off take to reinstate a 
wetting and drying regime in the wetland, to improve the wetland’s ecology and generate water 
savings. Subsequent to the survey, Forests NSW with input by DPI (Fisheries) and the Department of 
Environment and Climate Change prepared draft operating rules.  
 
NSW DPI (then NSW Fisheries) conducted fish surveys in the lagoon in 1998 to benchmark the status 
of the fish community. The survey yielded three species, two alien (carp and redfin perch) and one 
native (Australian smelt), which is a common observation for disconnected wetlands with irregular 
flooding regimes. The Murray-Darling Basin has largely been in drought since the initial survey 
although a number of short term flow events inundated the lagoon. A follow-up survey was required to 
determine if any changes to the fish community may require management consideration. 
 

METHODS 

Study Site 
Coonancoocabil Lagoon is within State Forest on the Murrumbidgee River floodplain between Yanco 
and Darlington Point. It is immediately upstream of the Sturt Main Canal off-take (which supplies the 
eastern portion of Murrumbidgee Irrigation Area) on Gogeldrie Weir. Coonancoocabil Lagoon is 
approximately 13 km in length and covers approximately 85 ha. It is lined with river red gums 
(Eucalyptus camaldulensis) and contains some areas of cumbungi (Typha spp.). Since the completion 
of Gogeldrie Weir in 1959, Coonancoocabil Lagoon became inundated most of the time which has 
degraded the wetland ecosystem. Following installation of a regulator at the lagoon entrance, it is 
likely that the lagoon will become dry each year, except for the deep sections that will hold water for 
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extensive periods (i.e. around 2 years) without inflows. It is anticipated that these deep sections will 
provide habitat for native fish and other aquatic species during years of drought.   

Fish collection methods 
Fish collection activities were conducted over a two week period in October 2008. Fish sampling was 
conducted at two sites within Coonancoocabil lagoon. Two additional sites were sampled in Gogeldrie 
weirpool to provide an indication of fish within the main river channel which could potentially enter 
the lagoon during connection events.  Sampling followed NSW Sustainable Rivers Audit  protocols 
which involved 12 replicates of 90 second electrofishing (or equivalent total time) shots at each site 
using a large electrofishing boat (Smith-Root Model 7.5KVa electrofishing unit). In addition to 
electrofishing, 10 unbaited bait-traps (minimum of two hour soak) were set to capture any small fish 
not efficiently sampled during routine electrofishing. At the completion of each fish collection 
operation, all fish were identified, counted and measured (maximum of 50 individuals per species per 
shot).  

Macroinvertebrate sampling 
Ten baited (with carp) Munyana crab traps (75 cm diameter, 50mm mesh) were also set from the onset 
of electrofishing and retrieved after a minimum of 2 hours to collect Murray crayfish (Euastacus 
armatus) or yabbies (Cherax destructor) from the sampling sites. These traps have been demonstrated 
to have superior capture efficiency for crayfish over the traditional hoopnets that were used in the 
2007 surveys (NSW DPI unpublished data). All macroinvertebrates were measured for carapace 
length, had their sex determined, and the presence of eggs recorded. 
 
RESULTS AND DISCUSSION 

 Fish Communities 
Fish collections from two sites within Coonancoocabil Lagoon yielded 272 fish from seven species. In 
contrast, 163 fish from six species were collected from the Murrumbidgee River (Table 1; Figure 1). 
Of these, four species were native and the remaining three alien. Two species, Unspecked hardyhead 
(Craterocephalus stercusmuscarum) and goldfish (Carassius auratus) were collected from the lagoon, 
but not from the Murrumbidgee River. The only recreationally important species collected was from 
lagoon sites was golden perch (Macquaria ambigua) but only adult fish were collected (range: 333 – 
438mm). A single Murray cod (Maccullochella peelii) was collected from the river. In general, the 
lagoon supported a higher number of species preferring slow-flowing habitats such as carp gudgeon 
and carp. An earlier survey (NSW DPI Unpublished Data, 1998) yielded only three species; Australian 
smelt (Retropinna semoni; n = 1), carp (n = 47) and redfin perch (Perca fluviatilis; n = 1).  
 
Several broad differences in species abundance and distribution could be ascertained from the data. 
Carp gudgeon (Hypseleotris spp) were the most abundant species collected from Coonancoocabil 
lagoon and river but were only captured using bait traps (Table 1). Carp (Cyprinus carpio) were also 
collected in relatively higher abundances from the lagoon. The high proportion of carp is consistent 
with other studies into wetland fish communities in the Murray (King et al, 1997) and Murrumbidgee 
River (McNeill, 2004). Wetland systems with still flowing water are known to provide suitable habitat 
for alien fish recruitment so higher numbers of carp from the lagoon are not surprising.  
 
Munyana traps were set at both sites but no yabbies (Cherax destructor) or Murray crayfish 
(Euastacus armatus) were collected. One yabby was collected from an unbaited bait trap. Murray 
crayfish have a preference for flowing riverine habitats, rather than weirpools or wetlands (McCarthy, 
2005). Flood events with overbank flow and high velocities are the likely times when conditions 
would be suitable for Murray crayfish to access wetland habitat. Murray crayfish are also more active 
during colder months between May and August (McCarthy, 2005) which may explain the absence 
from Munyana traps in Coonancoocabil lagoon. 
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Habitat degradation, pollution, reduced environmental flows, barriers to migration, introduced species 
and over-fishing are the major threats to fish communities in the Murrumbidgee River (Kearney, 
1999). Previous studies suggest than up to 13 species could be expected in this reach of the 
Murrumbidgee River, including the trout cod (Maccullochella macquariensis) which is considered 
endangered (Table 2; Gilligan, 2004). Statistical comparisons of our data with existing datasets were 
not possible given the un-replicated nature of this data which is based on a single sample. 
Nevertheless, our study was only successful in collecting half of the expected species from river and 
wetland sites in this reach suggesting a more detailed survey would be necessary to adequately 
determine species composition within the river and wetland over a range of river conditions.    
 
Table 1. Abundances of fish species caught within Coonancoocabil Lagoon and Murrumbidgee River. 

Totals are pooled for both sampling gears (bait traps and electrofishing). 
 
Common Name Species Name Coonancoocabil 

Lagoon 
Murrumbidgee 

River 
Total 

Native Fish     
Unspecked hardyhead Craterocephalus stercusmnuscarum 2 0 2 
Golden perch Macquaria ambigua 7 3 10 
Murray cod Maccullochella peelii 0 1 1 
Redfin perch Perca fluviatilis 7 1 8 
Australian smelt Retropinna semoni 8 26 34 
Carp gudgeon Hypseleotris spp 222 126 348 
     
Alien Fish     
Goldfish Carassius auratus 1 0 1 
Carp Cyprinus carpio 25 6 31 
 
 
 
Figure 1. Mean species richness of fish species collected from Coonancoocabil Lagoon (CL) and the 

Murrumbidgee River (MR).  
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Impacts of regulators on fish communities 
Regulators are proposed for construction at the inlet and outlet of the lagoon. Previous studies have 
determined that this may have substantial welfare issues for Australian native fish (Baumgartner et al, 
2006). Two major weir designs, undershot and overshot, are constructed on Australian waterways. 
Undershot weirs are usually operated via steel gates and water is released underneath the weir whilst 
overshot weirs are usually constructed from concrete or wood and water cascades over the weir crest. 
Many weirs that were constructed in the early 1900’s were of overshot design and are currently being 
upgraded to undershot designs to comply with OH&S requirements and to minimise maintenance.  
 
River regulators impact upon fish during three different life history stages; larvae, juveniles and adults. 
NSW DPI recently undertook some small scale experiments, using Murray cod and golden perch 
larvae, two species collected as part of this survey, to determine the effects of regulators on 
downstream migrations. The experiments involved passing fish through a low-level weir in an 
experimental channel. Results determined that undershot weirs caused the death of 95% (Golden 
perch) and 52% (Murray cod) larvae that passed under the weir. In contrast, mortality due to overshot 
weirs was only 1.5% (Baumgartner et al, 2006).  
 
Work on juvenile native fish identified similar results. Three month old Murray cod, silver perch and 
golden perch exhibited greater mortality during passage through undershot weirs (NSW DPI, 
Unpublished data). Mortality was also high when passing through overshot weirs with high discharge 
(NSW DPI, Unpublished data). Mortality of juvenile species greatly reduced when passing through 
and overshot weir with a deep downstream plunge-pool. In addition, small-bodied species such as 
Australian smelt, carp gudgeon and Murray rainbowfish were also susceptible to injury whilst passing 
through undershot weirs. Adult fish, in contrast, were more robust to passage through weirs. Survival 
of adult golden and silver perch was substantially higher than juveniles and larvae.  
 
Increased water velocities associated with undershot discharges increase shear stress, especially near 
solid objects (Cada et al., 1999). Previous work has demonstrated that weir-associated mortality 
among larger-bodied fish commonly arises from sudden pressure changes (Hoss and Blaxter, 1979), 
shear damage (Morgan et al., 1976) physical strike (Ruggles, 1980) or increased stress. During the 
trials, some individuals demonstrated signs of isthmus (neck) separation but many fish did not show 
any physical sign of injury (fin damage, wounds, de-scaling or otherwise), suggesting that stress may 
be a significant factor. It is highly probable that a combination of mechanisms contributes to the 
observed mortality associated with undershot weirs. 

Design considerations for Coonancoocabil Lagoon Regulators 
Many management interventions are currently aiming to rehabilitate fish communities in the 
Murrumbidgee River. These programs, if successful, may facilitate increases in the abundance and 
composition of fish species. Regulators planned for Coonancoocabil lagoon will require therefore 
careful design to ensure safe passage for riverine fish communities, especially during flood events. 
Initial research (NSW DPI Unpublished data) suggests that any new regulatory weirs should contain 
the following design characteristics to minimise injury and mortality: 
 

• Regulator gates for fish passage should be of overshot design.  
• Overshot regulators can be constructed up to 3m in height  
• A deep (>1m) downstream ‘plunge pool’ should be provided 
• Depth of water over the crest should be less than 100mm. 
• Restricting operation between April and August will minimise passage of larvae and juveniles 
• Undershot regulator gates should be avoided 
• If undershot gates are constructed they should be designed to operate as either fully open or 

closed to eliminate hydraulic conditions that pose a risk to fish communities. 
• Provision of fish passage should be considered to enable fish to return to the Murrumbidgee 

River during events when the lagoon may dry out.  
CONCLUSION 
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The study identified seven species of fish within the lagoon but a further six species could be expected 
from this region. The only two surveys conducted in the lagoon have failed to detect any species 
considered threatened or of high conservation significance although the threatened trout cod is known 
to exist in the Murrumbidgee River. Several species including Murray cod, golden perch, unspecked 
hardyhead and Australian smelt have known intolerances to undershot weirs. The presence of these 
species should be considered when designating regulators for the lagoon. Essentially, regulators will 
need to provide safe downstream passage for fish when the lagoon is being filled, especially during the 
peak periods of fish movement and reproduction (September to April). Consideration should also be 
given to allowing fish to return to the river if the lagoon is dried. The study was useful in providing a 
‘snapshot’ indication of fish community composition, but a longer and more replicated study would be 
desirable to allow for potential changes in fish community composition over time.  
 
 
REFERENCES 

Anderson, H.K. (1918). Rescue operations of the Murrumbidgee River. The Australian Zoologist, 1: 
157-160. 

Briggs, SV, Thornton, SA and Lawler WG. (1997). Relationships between hydrological control of 
river red gum wetlands and waterbird breeding. Emu, 97: 31-42. 

Buchan, A. (1995) State of the Rivers Report: Murrumbidgee Catchment 1994–1995, Volume 1. NSW 
Department of Land and Water Conservation, Sydney.  

Bunn S.E., Davies P.M. & Winning M. (2003) Sources of organic carbon supporting the food web of 
an arid zone floodplain river. Freshwater Biology, 49,619–635. 

Cada G., Carlson T., Ferguson J., Richmond M. and Sale M. (1999). Exploring the role of shear stress 
and severe turbulence in downstream fish passage. In ‘Proceesings of Waterpower ’99, 
Hydropowers Future: Technology, Markets and Policy (Ed P. A. Brookshier)’. American Society 
of Civil Engineers, Reston, Virginia.  

Frazier, P & Page, K. (2006). The effect of river regulation and floodplain wetland inundation, 
Murrumbidgee River, Australia. Marine and Freshwater Research, 57: 133-141. 

Gilligan, D (2004). Fish Communities of the Murrumbidgee Catchment: Status and Trends. NSW 
Department of Primary Industries Final Report Series No. 75.  

Kearney, R.E., Davis, K.M. and Beggs, K.E., 1999. Issues affecting the sustainability of Australia’s 
freshwater fisheries resources and identification of research strategies. Project No. 97/142. 
Final report, May 1999.  

Hoss, D. E. and Blaxter, J. H. S. (1979). The effect of rapid changes in hydrostatic pressure on the 
Atlantic herring Clupea harengus L. 1. Larval survival and behaviour. Journal of 
Experimental Marine Biology and Ecology 41 (1): 75-85. 

King, AJ; Robertson AI and Healey MR. (1997). Experimental manipulations of the biomass of 
introduced carp (Cyprinus carpio) in billabongs. Marine and Freshwater Research, 48, 435-443. 

McCarthy, B. (2005). Distribution of Murray Crayfish in the Mallee Region. Murray-Darling 
Freshwater Research Centre, Lower Basin Laboratory, Mildura, Victoria.  

McKinnon, LJ. (1997). Monitoring of fish aspects of the flooding of Barmah-Millewa Forest: final 
report to the Murray-Darling Basin Commission. Project V014, MAFRI, Queenscliff. 

McNeil, DG. (2004). Ecophysiology and behaviour of Ovens River floodplain fish: hypoxia tolerance 
and the role of physicochemical environment in structuring Australian billabong fish communities. 
PhD Thesis, LaTrobe University.  

Fish in Coonancoocabil Lagoon, Baumgartner & Asmus 



NSW Department of Primary Industries 9 

Merron, GS, Bruton, MN and La Hausse De Lalouviere P. (1993). Implication of water release from 
the Pongolapoort Dam for the fish and fishery of the phongoland floodplain. South African Journal 
of Aquatic Sciences, 19: 34-49.  

Morgan, R. P., Ulanovicz, R. E., Rasin, V. J., Noel, A. and Gray, G. B. (1976). Effects of shear on 
eggs and larvae of striped bass, Morone saxitalis, and white perch, M. americana. Transactions of 
the American Fisheries Society 105 (1): 149-154  

Saint-Paul, U, Zuanon, J, Villacorta, MA, Garcia M and Junk WL. (2000). Fish Communities in 
Central Amazonian white- and blackwater floodplains. Environmental Biology of Fishes, 57: 235-
250. 

Penaz M, Olivier JM, Carerel G, Pont D and Roux AL. (1991). A synchronic study of juvenile fish 
assemblages in the Frehnch section of the Rhone River. Prirodovedne Prace Ustavu Ceskolovenske 
Akademie Ved V Brne, 25: 1-36. 

Ruggles, C. (1980). A review of the downstream migration of Atlantic salmon. Canadian Technical 
Report on Fisheries and Aquatic Science No. 952. 37pp. 

Wassens, S, Sass, S, Swan G and Thompson L. (2004). Frog diversity in the Murrumbidgee Irrigation 
Area: A baseline survey. Consulting Report 69a, Charles Sturt University.  

Whitten, S. (2003). Provision of environmental goods on private land: A case Study of Australian 
Wetlands. PhD Thesis, University of New South Wales. 

 

Fish in Coonancoocabil Lagoon, Baumgartner & Asmus 


