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1 Introduction 

Gunbower Creek was drawn down above Cohuna Weir and de-watered downstream of Cohuna Weir 

from mid-May to mid-August 2021 to facilitate construction of the Cohuna and Koondrook fishways. 

Low water levels and corresponding reductions in available habitat and resources for fish were expected 

to impact upon small-bodied fish and juvenile Murray cod.  

1.1 Project objective 

The objective of this project was to undertake targeted fish monitoring to identify and potentially 

quantify impacts to small-bodied fish populations in response to changed conditions in Gunbower 

Creek. 

Identifying and quantifying potential impacts to juvenile Murray cod were deemed to be outside the 

scope of this project in terms of the available funding and the fact that differing survey methods would 

be needed for effectively targeting Murray cod and small-bodied fish.  
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2 Methods 

2.1 Site locations 

The study area included Reach 6 as the potential ‘impact’ reach, together with Reach 4 as an 

unimpacted ‘control’ reach (see Figure 1). An additional site was included towards the upstream end of 

the Koondrook Weir pool (Reach 7) and the Cohuna Weir pool (Reach 5) as the weir pools had the 

potential to provide important refugia for fish in the event that other weir pools no longer provided 

suitable habitat. 

Three sites were positioned in Reach 6 (see Table 1, Figure 1) at selected locations where previous 

habitat mapping (Kitchingman et al. 2014) indicated the presence of deep pools, thus the potential 

location of refuge pools as drawdown progressed. The sites were selected to provide appropriate 

spacing (i.e. a minimum of 1 km between sites) throughout the reach of interest.  

Three sites were positioned in Reach 4 (see Table 1, Figure 1) at appropriately spaced and accessible 

locations. Steep bank slopes restricted site suitability for the selected gear type in proximity to road 

crossings, and therefore two sites were accessed by boat. All sites were located between the Hipwell 

Road Weir and Thompsons Road Weir, as the lower section of Reach 4 downstream of Hipwell Road 

Weir (to Burkes Bridge) was also dewatered, with the Hipwell Road Weir regulator kept closed to 

maintain unaffected upstream habitat for fish (W Honybun pers. comm. 2021). 

2.2 Timing 

The drawdown had commenced before this project was initiated so there was no opportunity to 

undertake a sampling event to collect ‘before’ data. Funding allowed for three sampling events. Two of 

these events occurred during the drawdown: one as early as possible during the drawdown, and one 

towards the end of the drawdown. The final event was undertaken ‘after’ flows had returned to 

Gunbower Creek (i.e. post drawdown).  

Table 1 Site locations, sample dates and drawdown phase (2021) 

Reach Site Type Code Latitude Longitude 

Survey 1 
(early 
drawdown) 

Survey 2 
(late 
drawdown) 

Survey 3 
(post 
drawdown) 

 
4  

1 Control R4-1 35.90677 144.34192 27-28 May 22-23 Jul 19-20 Aug 

2 Control R4-2 35.88691 144.36109 27-28 May 22-23 Jul 19-20 Aug 

3 Control R4-3 35.86388 144.33997 27-28 May 22-23 Jul 19-20 Aug 

5 Weir Pool R5-WP 35.82755 144.26986 27-28 May 22-23 Jul 19-20 Aug 

6 

1 Impact R6-1 35.79429 144.23204 26-27 May 21-22 Jul 18-19 Aug 

2 Impact R6-2 35.76634 144.23660 26-27 May 21-22 Jul 18-19 Aug 

3 Impact R6-3 35.73939 144.19858 26-27 May 21-22 Jul 18-19 Aug 

7 Weir Pool R7-WP 35.70775 144.17319 26-27 May 21-22 Jul 18-19 Aug 
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Figure 1 The location of sampling sites, including relevant reaches and weirs.
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2.3 Sampling gear/effort 

Larval fyke nets were the only sampling gear type used for this monitoring project. This gear type was 

selected for its suitability for targeting small-bodied fish, consistent with use in the Gunbower TLM 

monitoring program, and the much taller wings that allow the nets to be set optimally over a greater 

range of depths than standard fyke nets. 

Boat electrofishing was considered as it would have allowed small-bodied fish and juvenile Murray cod 

to be targeted simultaneously. However, it was considered unsuitable as the drawdown was anticipated 

to potentially reduce Gunbower Creek to a series of refuge pools of unknown size, reduce launching 

accessibility (i.e. distance and height from banks to waterline) and navigability (i.e. exposed snags 

blocking channel) for some or all of the sampling events. 

Two pairs of larval fyke nets were set at all sites, with one facing downstream and one upstream in each 

pair (usually off the same stake), and a minimum distance of 10–30 m between fyke net pairs. Fyke nets 

were fine-meshed (2 mm stretched mesh) with 2.5 m long and 1.2 m high dual wings and were fitted 

with a rigid plastic-meshed (5x5 cm) exclusion grid to prevent by-catch and net depredation by large-

bodied (non-target) species. Fyke nets were deployed overnight and the set and retrieve times were 

recorded to allow soak times and Catch Per Unit Effort (CPUE) to be calculated based on ‘soak’ times. 

Catches were recorded separately for each net replicate and net replicates were numbered consistently 

from most upstream (1) to most downstream (4). At least 10 fish of each species were measured from 

each net. Measured fish were also weighed if >1 g. 

 

 

Plate 1 Larval fyke nets set in Gunbower Creek reach 6 during the second sampling event (late 

drawdown phase). 
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3 Results 

3.1 Overview 

Seven small-bodied species (one introduced) and juveniles of three large-bodied species (two 

introduced) were recorded. All seven small-bodied fish species were captured at both ‘impact’ and 

‘control’ sites. Dwarf flatheaded gudgeon (Philypnodon grandiceps) were most consistently recorded at 

‘impact’ sites R6-1 and R6-2, and at the Reach 5 weir pool site (Table 2). 

3.2 Target species richness 

Target species richness was variable between sampling events and sites. It was notably lower at the 

‘control’ sites during the first two sampling events (i.e. without flow), than during the final ‘post 

drawdown’ sampling event when flow had been returned to the creek. This was also the case at ‘impact’ 

site R6-3, where target species richness increased from one, during drawdown, to five, post drawdown. 

At the Reach 5 weir pool, the species richness was only one during the second sampling event but was 

five during the previous and subsequent events. Target species richness was highest and most 

consistent (i.e. 4–5 species) at ‘impact’ sites R6-1, R6-2 and the Reach 7 weir pool.      

3.3 Species persistence  

With the exception of Murray Darling rainbowfish (Melanotaenia fluviatilis) and flatheaded gudgeon 

(Philypnodon grandiceps), all native small-bodied species captured during the sampling event in the 

early stages of the drawdown persisted, i.e. they were subsequently captured during the late stage 

and/or post drawdown events (see Table 2). However, Murray Darling rainbowfish and flatheaded 

gudgeon were only captured in low abundance (see section 3.4).   
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Table 2 Species detections (green ticks) and subsequent non-detections (red crosses) of target taxa from the same site during remaining sampling events. Non-target taxa rows are shaded and include introduced species (*) 

and large-bodied native species (#).  

Species 

Control Weir pool Impact Weir pool 

R4-1 R4-2 R4-3 R5-WP R6-1 R6-2 R6-3 R7-WP 

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 

Goldfish* 

(Carassius auratus) 
✓ ✓     ✓ ✓       ✓ ✓       ✓                   

Unspecked hardyhead 

(Craterocephalus fulvus) 
  ✓ ✓   ✓ ✓     ✓ ✓   ✓ ✓ ✓ ✓ ✓ ✓ ✓     ✓   ✓ ✓ 

Carp* 

(Cyprinus carpio) 
    ✓   ✓                                       

Eastern gambusia* 

(Gambusia holbrooki) 
✓ ✓   ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

Carp gudgeon 

(Hypseleotris sp.) 
✓ ✓ ✓   ✓ ✓     ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ ✓ 

Golden perch# 

(Macquaria ambigua)  
                ✓                               

Murray Darling rainbowfish 

(Melanotaenia fluviatilis) 
          ✓       ✓     ✓  ✓               

Flatheaded gudgeon 

(Philypnodon grandiceps) 
    ✓     ✓     ✓ ✓  ✓     ✓ ✓ ✓       ✓ ✓ ✓ ✓ 

Dwarf flatheaded gudgeon 

(Philypnodon macrostomus) 
    ✓             ✓  ✓ ✓ ✓ ✓ ✓ ✓ ✓     ✓ ✓ ✓ ✓ 

Australian smelt 

(Retropinna semoni) 
  ✓ ✓           ✓     ✓ ✓  ✓   ✓ ✓     ✓ ✓ ✓ ✓ 

Target species richness 1 3 5 0 2 4 0 0 4 5 1 5 4 4 5 5 5 4 1 1 5 4 5 5 
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3.4 Target species abundance  

Carp gudgeon (Hypseleotris sp.) and unspecked hardyhead (Craterocephalus fulvus) were the most 

abundant target species captured overall (see Table 3). Target species in low abundance included 

Murray Darling rainbowfish (Melanotaenia fluviatilis) and flatheaded gudgeon (Philypnodon grandiceps). 

Dwarf flatheaded gudgeon has been by far the least abundant native small-bodied fish species based on 

TLM monitoring (Bloink and Halliday 2020) but was recorded in moderate abundance during this study. 

Species abundances varied considerably between sites, between sampling events and within sites (i.e. 

between nets) (see Table 3, Figure 2–Figure 3). Abundance variability was examined in more detail at 

the ‘control’ and ‘impact’ sites for the two most abundant species: carp gudgeon and unspecked 

hardyhead (see Figure 2–3).  

At two of the three ‘impact’ sites (i.e. R6-1 and R6-2), carp gudgeon abundance (CPUE) was considerably 

higher (with high error rates) during the first sampling event (i.e. early phase of drawdown), compared 

with the subsequent late drawdown and post drawdown events. At one of the three control sites (R4-1) 

carp gudgeon abundance was considerably higher during the third sampling event. Despite being the 

most abundant and widespread species overall, carp gudgeon wasn’t recorded during the first two 

events at R4-3 or the first event at R4-2. As drawdown didn’t affect this reach, the primary difference 

between the first two events and third sampling event was that Gunbower Creek was flowing. 

For unspecked hardyhead, abundance (CPUE) remained relatively consistent at one site (R6-1) and 

fluctuated considerably at the other sites. The species CPUE was an order of magnitude higher during 

the second sampling event at site R6-2 than at any site or other sampling event. Within site variability in 

CPUE (i.e. between nets) was high for all ‘impact’ sites. The species wasn’t recorded from any of the 

control sites during the first sampling event, or during the first two sampling events at control site R4-3 

and impact site R6-3.  
 
 

Plate 2 Dwarf flat-headed gudgeon recorded at site R6-2 during the first sampling event.
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Table 3 Mean Catch Per Unit Effort (fish/net/hour) of small-bodied native fish at control and impact sites. Colour graduation scale from dark/light green (low CPUE) through to yellow/light orange (moderate CPUE) and 

darker orange/red (high CPUE). 

Species 

Control Impact 

R4-1 R4-2 R4-3 R6-1 R6-2 R6-3 

1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 

Unspecked hardyhead 

(Craterocephalus fulvus) 
  0.38 0.18   0.13 1.00     0.22 0.14 0.12 0.18 0.34 14.88 1.19     0.11 

Carp gudgeon 

(Hypseleotris sp.) 
0.14 0.34 2.43   0.67 0.44     0.42 3.68 0.98 0.67 7.8 0.45 0.57 0.24 0.66 0.37 

Murray Darling rainbowfish 

(Melanotaenia fluviatilis) 
          0.13         0.13   0.28           

Flatheaded gudgeon 

(Philypnodon grandiceps) 
          0.13     0.67     0.12 0.18 0.14         

Dwarf flatheaded gudgeon 

(Philypnodon macrostomus) 
    0.18             0.96 0.38 0.19 0.54 0.45 0.25       

Australian smelt 

(Retropinna semoni) 
  0.15 0.38           0.11 0.45   0.48   0.34 0.33     0.23 

 

Table 4 Mean Catch Per Unit Effort (fish/net/hour) of small-bodied native fish at the weir pool sites. Colour graduation scale from dark/light green (low CPUE) through to yellow/light orange (moderate CPUE) and darker 

orange/red (high CPUE) for the weir pool sites. 

Species 

Weir pool Weir pool 

R5-WP R7-WP 

1 2 3 1 2 3 

Unspecked hardyhead 

(Craterocephalus fulvus) 
0.15   0.25   0.28 0.12 

Carp gudgeon 

(Hypseleotris sp.) 
1.64 0.69 6.33 0.13 0.97 0.25 

Murray Darling rainbowfish 

(Melanotaenia fluviatilis) 
0.75           

Flatheaded gudgeon 

(Philypnodon grandiceps) 
0.15   0.14       

Dwarf flatheaded gudgeon 

(Philypnodon macrostomus) 
0.22   0.68       

Australian smelt 

(Retropinna semoni) 
    0.49 0.32 0.17 0.17 
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Figure 2 Carp gudgeon mean CPUE (fish/net/hr) at ‘control’ and ‘impact’ sites over three 

sampling events (1–2 = during drawdown, 3 = post drawdown). 

 

 

 

Figure 3 Unspecked hardyhead mean CPUE (fish/net/hr) (logarithmic scale) at ‘control’ and 

‘impact’ sites over three sampling events (1–2 = during drawdown, 3 = post 

drawdown). 
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4 Discussion 

The monitoring surveys detected all of the small-bodied native fish species that are known to occur in 

these reaches based on TLM sampling (e.g. Bloink and Halliday 2020). All of these species, with the 

exception of Murray-Darling rainbowfish (only recorded in low abundance during this study), were 

confirmed to have persisted throughout the drawdown phase and were recorded post drawdown. 

Most of the target species were captured in relatively low abundance throughout the monitoring 

events. Of the two most abundant native species, carp gudgeon capture rate (CPUE) variability at a site 

scale (i.e. between nets) was lower than that for unspecked hardyhead. This was expected given that 

unspecked hardyhead is a species usually found in schools (Lintermans 2007). Therefore, a single school 

of unspecked hardyhead encountering a fyke net can have a huge influence on the variability in catch 

rates between nets. 

The most likely ways in which a major water drawdown of Gunbower Creek can impact the fish 

community is arguably via a reduction in suitable habitat, a reduction in available food resources, and 

subsequent increase in predation by large-bodied fish such as Murray cod or golden perch and/or by 

piscivorous birds. Carp gudgeon likely provide a good indication of the potential impacts of drawdown 

on small-bodied fish populations for this study because they are abundant and are typically associated 

with shallow habitats with an abundance of cover (e.g. aquatic vegetation or Coarse Particulate Organic 

Matter), habitats most affected by water drawdown and most reliably targeted by fyke nets.  

At two of the ‘impact’ sites, carp gudgeon abundance was much higher during the first sampling event, 

possibly reflecting the high density of fish then occupying a smaller area of wetted habitat and available 

cover due to the recent drawdown. This was expected considering large amounts of aquatic 

macrophytes, including Cumbungi (Typha sp.), hornwort (Ceratophyllum demersum), and robust water-

milfoil (Myriophyllum papillosum), were observed to be exposed during the drawdown phase. A 

substantial reduction in carp gudgeon CPUE at two of the three ‘impact’ sites between the early and late 

drawdown sampling events could be indicative of a reduction in population size due to drawdown, 

however the lack of any change over this period at the third ‘impact’ site and a lack of temporal 

replication over the drawdown period hampers the ability to discern this with confidence or test for 

statistical significance. 

A further decline in carp gudgeon CPUE at ‘impact’ sites between the second (late drawdown) and final 

(post drawdown) sampling event (i.e. due to lower densities of fish now occupying a larger area of 

wetted habitat) was expected to occur but did not eventuate, with slight increases in CPUE at two 

‘impact’ sites and a slight increase at the other. The reasons for this are unknown, but possible 

explanations could include preferential use of slower flow/no flow areas of habitat closer to the bank 

during periods of flow, or flow-related increases in localised movements (e.g. for foraging). An 

unexpected increase in carp gudgeon CPUE also occurred during the final sampling event at the ‘control’ 

sites, which could again relate to behavioural changes in response to the presence of flow.   

The variability in capture rates between sites within each reach during sampling events was somewhat 

higher than expected and could reflect considerable variability and patchiness in distribution and 

abundance of some species within each reach of the creek. This certainly appeared to be the case for 

dwarf flatheaded gudgeon, a species typically recorded in very low abundance during TLM sampling 

(Bloink and Halliday 2020), but found to be in moderate local abundance at some of the ‘impact’ sites in 
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this project. Although statistical analysis of the monitoring dataset was outside the scope of this project, 

the considerable catch rate variability at a site scale (i.e. between nets) suggests that a much larger 

number of fyke nets would be required at each site, to have confidence that observed differences 

between sites at a reach scale are statistically significant. 

Without a ‘before’ sampling event (i.e. before the drawdown commenced), it is not only difficult to 

quantify the impact of the drawdown on the small-bodied fish community, but to confirm that there 

was one. The drawdown was observed to substantially reduce available habitat but did not occur to the 

extent that the creek was transformed into a series of disconnected pools, a scenario more likely to 

have caused a significant impact to the fish community. The results of this project including the 

widespread persistence of all native small-bodied fish species targeted suggest a strong potential to 

recover from the impacts of this isolated disturbance event.    
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