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1. Introduction 
 
Anglers and scientists have been reporting the decline of Macquarie perch, Macquaria 
australasica in the Murray-Darling Basin for the past 80 years (Appleford, Anderson 
et al. 1998). Macquarie perch numbers have dropped dramatically and entire 
populations have disappeared from regions in which they were once abundant.  
Habitat loss and sedimentation appear to be the main causes of decline in range and 
abundance for this species (Cadwallader 1981; Gray, De Silva et al. 2000). In Victoria 
only a handful of remnant natural populations remain. The Goulburn-Broken region is 
unique because it contains a number of remnant Macquarie perch populations isolated 
within an intensive agricultural landscape. Such a population exists within the Hughes 
Creek catchment. This population of Macquarie perch is currently isolated from other 
remnant populations by distance and physical barriers. Prior to this survey, the current 
range and abundance of Macquarie perch within Hughes Creek remained uncertain.  
 
Fish surveys were undertaken in Hughes Creek in April 2006 and March 2007 to gain 
an understanding of the current range of the Macquarie perch population and to 
collect information on their general health, size distribution and recruitment potential. 
This information is intended to provide information to the Goulburn Broken CMA 
concerning the current status of this species within Hughes Creek as well as outlining 
the threats which may impact on the survival of Macquarie perch in the Hughes Creek 
catchment. This assessment aims to assist in the ongoing survival and range expansion 
of the Macquarie perch population in Hughes Creek by assisting in the prioritisation 
of on-ground works coupled with effective population monitoring and species 
management. 
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2. Background and study area 
 
 
Table 1 Biology and conservation status summary for Macquarie perch 

 

• Species name - Macquaria australasica 

• Common name – Macquarie perch  

• Other names –  silvereye, white-eye, 
mountain perch, bream, black bream, 
mackas 

 

 
Biology     • Naturally a riverine species once found commonly in upper reaches of the 

Murray Darling Basin 
• Size range up to 460mm and 3.5kg, but more commonly less than 1.5kg 
• Diet of aquatic insects  
• Spawns on rocky substrates mid-Oct to mid-Dec when day length 

increases and water temperatures rise (above 16 °C) 
• May migrate during spawning to access suitable habitat 
• Lays demersal eggs in running water over gravel beds and amongst 

stones (up to 32,000) 
• Eggs hatch 13-18 days 

 
Conservation 
status 

• VIC Flora & Fauna Guarantee (1998) 
• EPBC listed (Endangered) 

• May not be taken from the wild in Victoria, except from Lake Dartmouth, 
the Upper Coliban River, and the Yarra River according to Victorian fishing 
regulations 2006. 

Picture: (FishVictoria 2007) biological information (Harris and Rowland 1996) 

 
 
Macquarie perch, Macquaria australasica once had a wide distribution within cooler 
upper reaches of the Murray-Darling River system in south-eastern Australia. 
However, following a clear decline in species range and abundance over the last 
century, Macquarie perch were considered to be seriously threatened in Australia by 
the late 1970’s. There is no doubt that this decline has continued and the species often 
now occurs in remnant populations in sub-optimal habitats (Winstanley 1998). 
 
The reasons for their decline include: catchment erosion, clearing of streamside 
vegetation, de-snagging, competition and predation by introduced species such as 
trout and redfin, and dams which acts as barriers to movement and modify river flows 
and temperatures downstream.  In particular, loss of vegetation and catchment erosion 
which leads to sedimentation, have dire consequences for Macquarie perch. Firstly, 
the silt and sand fills in pools and interstitial spaces within the substrate which 
reduces the habitat complexity and productivity of the stream. Secondly, silt and sand 
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reduces the availability of spawning habitat for Macquarie perch and possibly 
smothers eggs, stopping them from hatching successfully. 
 
Cadwallader (1981) summarized the past and present distribution of Macquarie perch 
in Victoria and noted a significant decline in the number of localities where it was 
now recorded (post 1970). Today, populations of Macquarie perch are still known to 
exist in the following Victorian catchments: 
 

 Upper Murray and Mitta Mitta 
 Ovens  
 Goulburn 
 Campaspe 
 Yarra (translocated). 
 

 
By the late 1980s, most wild populations in Victoria had been reduced to very small 
numbers with the exception of Lake Dartmouth and a few sites in the Goulburn 
catchment. One such site is Hughes Creek which is the study area for this assessment.  
 
The Hughes Creek is a tributary of the Goulburn River. It originates in the westerly 
facing granite hills of the Black Range which forms part of the Strathbogie Ranges 
north east of Seymour.  Hughes Creek flows in a westerly direction from its source 
and joins the Goulburn River near Mangalore. This region of Victoria was settled 
around the 1850’s and experienced massive land clearing for agriculture and building 
up until the late 1950’s. Current land use within the catchment consists primarily of 
sheep grazing and viticulture. Over time, extensive land clearing has combined with 
heavy rains to cause erosion within the Hughes Creek catchment. This has caused a 
large volume of sediment to be transported from gullies in the upper catchment 
downstream onto flatter sections of the stream (Bond and Lake 2004). This movement 
of sediment has created a number of sand slugs within Hughes Creek.  These sand 
slugs have created flat, shallow and largely featureless sections of the creek with low 
habitat complexity. Sand slugs can reduce the connectivity of suitable habitat within a 
waterway and can act as in-stream barriers to native fish such as Macquarie perch 
which require access to deep pools and snags for cover (Bond and Lake 2004).



 
 

 

 
 
Figure 1 Map of Hughes Creek sample Area including site locations for 2006 and 2007 sampling events 
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3. Methods 

3.1 Site selection and description 
 
Site selection for sampling was made after assessing historical fish survey data (MFRI 
2001) and consulting with the GBCMA and local landholders. The information 
collected indicated that the region between the fishway construction upstream of 
Avenel and the Bungle Boori crossing on the Hughes Creek Road was the most likely 
area to contain Macquarie perch within the catchment. The upstream limit of this 
reach, near the Bungle Boori crossing, contains a number of granite steps and chutes 
which act as a natural barrier during periods of moderate to low flow. It was decided 
to concentrate sampling effort downstream of the Bungle Boori crossing to maximise 
the chances of locating the primary stronghold of Macquarie perch in Hughes Creek. 
The first sampling event occurred in April 2006. A total of six sites were sampled in 
the lower and mid Hughes Creek area between Avenel and the Bungle Boori crossing 
(refer Table 2).  
 
Table 2- Site locations for Macquarie perch survey in Hughes Creek, April  2006  

Site number Date sampled Site description Easting Northing 
Sampling 
Method 

G09 10/04/2006 
Tarcombe Road, old picnic 
area/scout hut buildings 

345800 5909273 
Backpack 

electrofishing 

G10 10/04/2006 

Tarcombe Road, at bend where 
road turns from bitumen to dirt (u/s 
of old picnic area/scout hut 
buildings) 

346582 5908903 Fyke net 

G11 11/04/2006 Fishway off Tarcombe Rd 347088 5909008 
Backpack 

electrofishing 

G12 11/04/2006 Booroola Gorge, Booroola property 347833 5904067 
Backpack 

electrofishing 

G13 12/04/2006 
Hughes Ck Road, most 
downstream picnic area (where 
bitumen turns to dirt) 

350144 5901997 
Backpack 

electrofishing 

G14 12/04/2006 

Hughes Creek Rd, Bungle Boori 
Crossing, from Scout Hut 
downstream to several pools 
above crossing upstream 

353923 5904501 
Backpack 

electrofishing 

 
 
The results from the 2006 survey confirmed that the lower and mid section of Hughes 
Creek contained a population of Macquarie perch potentially isolated by in-stream 
barriers and sections of unsuitable habitat in both upstream and downstream 
directions. A further sampling event in March 2007 concentrated on the same region 
of Hughes Creek as the 2006 surveys to collect habitat and recruitment data and map 
the current range of the existing Macquarie perch population. A total of seven sites  
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were sampled in 2007 in the lower and mid sections of Hughes Creek (refer Table 3). 
The seven sites sampled in 2007 included the areas which were first sampled in 2006. 
A separate site (site G22) located in the upper Hughes Creek catchment was also 
inspected and described but was not sampled for fish. 
 
 
Table 3 - Site locations and sampling methods used for Macquarie perch survey in Hughes Creek 
March 2007 

Site number Date sampled Site description Easting Northing 
Sampling 
Method 

G15 26/03/2007 
Hughes Creek at fishway 6.5 km 
upstream of highway 

347198 5909195 
Backpack 

electrofishing 

G16 26/03/2007 
Hughes Creek at Scout Hut and 
Camp area downstream of fishway 

345800 5909273 
Backpack 

electrofishing 

G17 26/03/2007 
Hughes Creek at Hume highway 
bridge 

342710 5913800 
Backpack 

electrofishing 

G18 27/03/2007 Hughes Creek in Gorge area 347940 5904256 
Backpack 

electrofishing 

G19 28/03/2007 
Hughes Creek on farmland 
immediately upstream of gorge 

351553 5904160 
Backpack 

electrofishing 

G20 28/03/2007 
Hughes Creek upstream of rock 
chute 

353638 5905533 
Backpack 

electrofishing 

G21 28/03/2007 
Hughes creek at Bungle Boori 
crossing 

354323 5904684 
Backpack 

electrofishing 

G22 28/03/2007 
Hughes Creek at the Boathole 
near Ruffy, in upper catchment 

366408 5904964 Not fished 
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3.2 Site descriptions 
 
The following section describes the seven sites sampled for fish in the 2007 survey. 
The 2007 sites include the areas where sampling occurred in 2006 and therefore 
provide an adequate description of the site characteristics and variability found within 
this reach of the catchment (refer figure 1). However, it must be remembered that 
water levels would have differed between the two sampling events. Sampling in 2007 
occurred soon after a rain event on March 20th 2007. This event raised the water level 
in Hughes Creek significantly and communication with local landowners suggests that 
the creek had actually ceased to flow in some areas prior to this rain event. Site 
descriptions are listed from the most downstream site sampled in the catchment to the 
most upstream sampled site.  
 
G17 - Hughes Creek at Hume Highway Bridge 

A 

 

B 

 

 
conductivity 
µs/cm 

Temperature 
°C 

DO 
(ppm) 

DO 
%sat pH 

Turbidity 
NTU 

Water Quality 

420 22.4 7.22 82.6 7.7 4.4 
Site Description Site area was approximately 300 m long and consisted of a shallow flat expanse 

of channel bed covered in sand with very low depth variation and habitat 
complexity. The average width was 5 m. Maximum depth was approximately 
0.5m and average depth was approximately 0.3 m. The site was fished in an 
upstream direction using backpack electrofishing. Riparian vegetation was 
infrequent with land-clearing having occurred to the waters edge. The site area 
had a limited amount of shading. The substrate was predominantly sand. 
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G16 - Hughes Creek at Scout Hut and Camp area downstream of fishway 

A 

 

B 

 
 

conductivity 
µs/cm 

Temperature 
°C 

DO 
(ppm) 

DO 
%sat pH 

Turbidity 
NTU 

Water 
Quality 

390 21 8.62 90 7.86 5 
Site 
Description 

Site area was approximately 300 m long and consisted of four pools connected 
by riffles and long narrow runs. The average width was 7 m. Maximum depth 
was approximately 1.2m and average depth was approximately 0.6 m. The site 
was fished in an upstream direction using backpack electrofishing. The site 
contained a number of patches of small woody debris and one very large snag at 
the downstream end. Riparian vegetation was more abundant at the upstream 
end but was not continuous. The site area had a limited amount of shading. The 
substrate was silty and sandy in the pools with cobbles and in riffle areas. 

 
G15 - Hughes Creek at Fishway 6.5 km upstream of highway 

A 

 

B 

 
 

 
conductivity 
µs/cm 

Temperature 
°C 

DO 
(ppm) 

DO 
%sat pH 

Turbidity 
NTU 

Water 
Quality 

346 17.3 8.99 92.9 7.3 1.1 
Site 
Description 

Site area was approximately 200 m long and consisted of several pools 
connected by riffles and runs. The average width was 6 m. Maximum depth was 
approximately 1.5m and average depth was approximately 0.5 m. The site was 
fished in an upstream direction using backpack electrofishing. The site 
contained numerous areas of large woody debris, good riparian vegetation and 
frequent shaded areas. The substrate was generally silty and sandy in the pools 
with cobbles and boulders in areas of faster flow. 
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G18 - Hughes Creek in Gorge area 

A 

 

B 
 

 
conductivity 
µs/cm 

Temperature 
°C 

DO 
(ppm) 

DO 
%sat pH Turbidity NTU 

Water 
Quality 

365 14.6 8.92 89.7 7.82 1.2 
Site 
Description 

Site area was approximately 4000 m long and consisted of a region of gorge country 
with numerous deep pools, runs and riffles. The average width was 5 m. Maximum 
depth was 2.0 m in two pools and average depth was approximately 0.6 m. The site 
was fished in an upstream direction using backpack electrofishing. Due to the length of 
the site, only key habitat areas such as pools, snags and rocky patches were selected 
and fished while moving upstream. Riparian vegetation was continuous and mainly 
consisted of native species. The substrate was predominantly silt, gravel and sand in 
pools, with gravel, cobbles and rocks in riffles and faster runs. 

 
G19 - Hughes Creek on farmland immediately upstream of gorge 

A 

 

 B        

 
 

 
conductivity 
µs/cm 

Temperature 
°C 

DO 
(ppm) 

DO 
%sat pH Turbidity NTU 

Water 
Quality 

347 20.6 8.83 98 7.92 4 
Site 
Description 

Site area was approximately 300 m long and consisted of a region of farmland with 
a wider creek channel predominantly covered in sand. The average width of wetted 
area was 3 m. Maximum depth was 0.9 m and average depth was 0.3 m. The site 
was fished in an upstream direction using backpack electrofishing. Riparian 
vegetation was mainly native but was not continuous and land-clearing extended to 
the bank edge in many sections. The substrate was predominantly silt, sand and 
gravel. 
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G20 - Hughes Creek upstream of rock chute and Hughes Creek campground 

A 

 

B 

 
 

conductivity 
µs/cm 

Temperature 
°C 

DO 
(ppm) 

DO 
%sat pH Turbidity NTU 

Water Quality 

335 19.8 8.3 91 7.8 9 
Site Description Site area was approximately 350 m long in an area of farmland upstream of the 

rock chute and the Hughes Creek campground. This site consisted of a wide flat 
creek channel predominantly covered in sand. The average width of wetted area 
was 3 m. Maximum depth was 0.6 m and average depth was 0.2 m. The site was 
fished in an upstream direction using backpack electrofishing. Riparian 
vegetation was mainly native but was not continuous and land-clearing extended 
to the bank edge in many sections. The substrate was predominantly silt, sand 
and gravel. Cattle were observed at this site feeding and drinking in the creek.  
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G21 - Hughes Creek at Bungle Boori Crossing 
A 

 

B 

 
 
 

conductivity 
µs/cm 

Temperature 
°C 

DO 
(ppm) 

DO 
%sat pH Turbidity NTU 

Water 
Quality 

335 19.8 8.3 91 7.8 9 
Site 
Description 

Site area was approximately 200 m long and consisted of 50 m below the Bungle 
Boori Crossing and 150 m upstream of the crossing bridge. This site consisted of one 
large pool below the crossing bridge and two pools above separated by a wide shallow 
run. The average width of wetted area was 11 m. Maximum depth was greater than 1.5 
m and average depth was 0.7 m. The site was fished in an upstream direction using 
backpack electrofishing. Riparian vegetation was not continuous and consisted of 
exotic and native species. Land-clearing extended to the bank edge in many sections. 
The substrate was predominantly granite bedrock, silt, and gravel. 
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3.3 Sampling Methods 
Electrofishing 
Backpack electrofishing was the primary sampling technique used during this 
assessment. Fish were sampled with a Smith Root® model 12B backpack electrofisher 
(300 volts & 60 Hertz) using a standard single pass technique. The operator fished in 
an upstream direction, fishing all accessible habitats with an assistant following the 
operator and retrieving all stunned fish. A third assistant followed behind to assist in 
identification, measurement and weighing of fish as well as noting any habitat and 
observed information. All native fish were released after being measured, inspected 
and weighed. Exotic species such as carp and Gambusia were humanly despatched. 
 
Fyke nets  
Fyke nets were used at one site (G10) in 2006. A total of ten single-wing fykes were 
set at this site across the stream in various areas including a deep pool area and a 
riffle/run sequence immediately upstream. Floats were used at the cod end and each 
fyke was set to ensure that any mammals captured as bycatch would be safely held 
within the net prior to release. The fyke nets were set in the evening and retrieved 
early the next morning with an approximate soak time of 13 hours. 
 
Habitat information 
Various physical factors can affect fish distribution, abundance and also the likelihood 
of capture.  It is therefore important to characterise the physical conditions at each site 
and at each sampling location.  Habitat information was collected at each site and in 
key habitat areas where Macquarie perch were captured. Photographs were taken at all 
sites sampled and at areas within sites where Macquarie perch were located. Habitat 
data was described at each site with each description consisting of an assessment of 
site characteristics and surrounding landuse. An estimation of key habitat associations 
was made at each location where Macquarie perch were captured.  
 
The following variables were recorded for each site: 

• River and catchment name 

• Site name and location (GPS co-ordinates taken at site entry or access point) 

• Sampling date 

• Prevailing weather conditions 

• Water quality – temperature, conductivity, turbidity, pH and dissolved oxygen. 

• Substrate description, i.e. bedrock, cobble, sand composition. 

• Average water depth and channel width 

• Bank structure, ie. undercut, eroded, rocky ledge  

• Percent of emergent and submerged vegetation  

• Percent of woody debris or snags  

• Surrounding land use  

• Local and point source pollutants 

• Riparian vegetation characteristics. 
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3.4 Data collection and analysis 
All fish captured in the 2006 and 2007 survey were individually examined and 

identified. Data collected for fish captured included: 

 Species 

 Abundance 

 Weight (Macquarie perch only) 

 Fork length 

 Condition (such as parasites or fin damage) 

 Habitat associations at location of capture. 

All data collected in the field were written onto prepared fish survey forms for each 
sample site and transferred into an Excel spreadsheet format after returning to 
Melbourne.   
 

Fish capture data were summarised and compared in tables for 2006 and 2007 
sampling events. While Macquarie perch was the focus of this assessment, the overall 
fish community captured in both sampling events was identified and is discussed in 
terms of the species predicted to occur in the Hughes Creek catchment. Abundances 
of captured Macquarie perch were combined for sites sampled in each year. Capture 
results for 2006 and 2007 could not be combined because sites were re-sampled over 
the two years and recaptures of the same individual fish may skew the data collected. 
  
Size class distribution histograms were prepared for Macquarie perch in each 
sampling year. This information was used to identify multiple age classes, and to 
determine recruitment potential and success.  Histogram plots were scrutinised to 
identify distinct size class clusters that are likely to represent groups of animals that 
differ in age by one or more years or breeding seasons. The presence of multiple age 
classes indicates successful breeding and also that the population may be self 
sustaining.  Size class distributions were also compared to the known maximum 
lengths and known breeding sizes for Macquarie perch, as supported in the relevant 
literature. 
 
Correlation between locations where Macquarie perch were captured and key habitat 
indicators observed at these locations were plotted as a percentage of association, 
examined and discussed.  
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4.0 Survey results and discussion 
The data collected in this assessment have been divided into a series of sub-headings 
relating to the overall fish community found in Hughes Creek as well as Macquarie 
perch abundance, size range, distribution and habitat associations. General fish 
community data and Macquarie perch size range data have been separated for 2006 
and 2007. However, results and discussion concerning the range distribution of 
Macquarie perch in Hughes Creek and observations on habitat associations are 
combined over the two years of sampling.  

4.1 General data description 2006 
A total of 276 fish and 8 different species were caught during the 2006 survey event. 
The most fish (109) were captured at site G12 on the Booroola property area and the 
fewest (21) were caught at G9, off Tarcombe Road near the old scout buildings (refer 
Table 4). The most abundant native fish captured was River blackfish (153); captured 
at all six sites sampled. The most abundant exotic species captured was redfin (53) 
which was also present at all sites. Individual Brown trout were captured at two sites, 
G12 and G13.  
 
A total of thirty Macquarie perch were captured during the 2006 survey. The greatest 
abundance of Macquarie perch were captured at G12 on the Booroola property where 
nine individuals were captured and a further three were observed. A total of 11 
individuals were also sampled at G11, around the picnic area immediately upstream of 
the gorge area. Smaller numbers of Macquarie perch were sampled at sites G10 and 
G11, which were both upstream of the old scout buildings on Tarcombe Road. No 
Macquarie perch were sampled at sites G9; at the old scout buildings on Tarcombe 
Road and at G14; the Bungle-Boori Crossing (refer Table 4).    
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Table 4 Catch summary for Hughes Creek survey April 2006  

 
 

4.1.1 Condition and size distribution of Macquarie perch in 2006  

A total of 27 Macquarie perch were measured by total length, weighed and inspected 
for signs of general health (leanness, parasites and fin damage).  The condition of 
Macquarie perch captured varied in the 2006 survey. Approximately 50% of fish were 
found to be infested with a copepod parasite identified as Lernaea spp. Lernaea is 
also known as ‘Anchor worm’ because females are visible hanging from the body of 
host fish via antler like hooks at the parasites head. This parasite tends to require 
increased water temperatures to spread and infestation in fish is generally viewed as 
an indicator of fish stress or sub-optimal conditions. Because Lernaea puncture the 
protective skin of fish for anchorage, they can cause a number of secondary infections 
which have been implicated in the mortality of native fish such as Murray cod and 
golden perch (Piasecki, Goodwin et al. 2004). The majority of Lernaea found during 
the 2006 survey were found on Macquarie perch captured in the lower region of the 
sample area at sites G10 and G11, where conditions might be expected to cause stress 
to fish.   
 
The lengths of all Macquarie perch captured in 2006 were been combined to form a 
size distribution plot for the Macquarie perch population sampled, (refer Figure 2). 
The size range of the Macquarie perch captured in 2006 was between 200mm and 
355mm (fork length). While the growth rate of Macquarie perch depends on a number 
of factors such as location, climate, altitude and water temperature, they are known to 
grow rapidly and can attain the length of 200mm within two years (DPI 1998; Gibson 
2005). Age and growth studies of Macquarie perch in western drainages have shown 

Site number G09 G10 G11 G12 G13 G14 Total 

Site description 

Tarcombe 
Road at old 
scout hut 
buildings 

Tarcombe 
Road (u/s 
of old 
/scout hut 
buildings) 

Fishway  
on 
Tarcombe 
Rd 

Booroola 
(lower gorge 
area), 
Booroola 
property 

Hughes Ck 
Road (picnic 
area upstream 
of gorge area) 

Hughes 
Creek Rd 
at 
Bungle- 
Boori 
Crossing 

 

Common 
Name 

Species 
name 

       

Macquarie 
perch 

Macquaria 
australasica 

 4 3 
12 (includes 
3 observed) 

11  30 

River 
blackfish 

Gadopsis 
marmoratus 

6 18 26 80 21 2 153 

Flathead 
gudgeon 

Philypnodon 
grandiceps 

1  7 2   10 

Southern 
pygmy 
perch 

Nannoperca 
australis      1 1 

Brown 
trout 

Salmo trutta 
   1 1  2 

carp Cyprinus 
carpio 

7 1 10    18 

redfin Perca 
fluviatilis 

4 4 14 14 3 14 53 

tench Tinca tinca      5 5 
yabby Cherax 

destructor 
3  1    4 

Grand 
Total 

  
21 27 61 109 36 22 276 
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that fish between 300mm and 350mm in length can be four to five years old and 
possibly older (Harris and Rowland 1996; Appleford, Anderson et al. 1998; Gibson 
2005). Therefore, the size range collected during the 2006 survey of Hughes Creek 
indicated that at least three separate year classes of Macquarie perch were present but 
does not provide evidence of any recent recruitment within the system (Figure 2).  
 

Size distribution of Macquarie perch captured in 2006
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Figure 2 - Size distribution of Macquarie perch captured in 2006 survey. 

 

4.2 General data description 2007  
A total of 561 fish and 11 different fish species were caught during the 2007 survey 
event (refer Table 5). Understandably, the most fish (324) were captured at site G18 
which was a much longer site than other samples as it covered the entire gorge section 
situated in the mid Hughes Creek region. The fewest fish (15) were caught at G19 in 
farmland immediately upstream of the gorge area. As was the case in 2006, the most 
abundant native species captured was the River blackfish (147). However, this species 
was not captured at all sites sampled and was not present at G17, under the Hume 
Highway Bridge (Table 5). The most abundant exotic species captured was carp (213) 
but interestingly was only captured at three of the seven sites sampled.  
 
There were three species collected in 2007 that were not observed in 2006, the native 
Mountain galaxiid (Galaxias olidus) and two exotic species; mosquitofish (Gambusia 
holbrooki) and goldfish; (Carassius auratus) (Table 5). 
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Table 5- Catch summary table for Hughes Creek survey, March 2007 

 site 
number 

G15 G16 G17 G18 G19 G20 G21  
Total 

site description 

Hughes 
Creek at 
Fishway 
6.5 km 
upstream 
of 
highway 

Hughes 
Creek at 
Scout Hut 
and Camp 
area 
downstream 
of fishway 

Hughes 
Creek at 
Hume 
Highway 
Bridge  

Hughes 
Creek 
in 
Gorge 
area 

Hughes 
Creek on 
farmland 
immediately 
upstream of 
gorge  

Hughes 
Creek 
upstream 
of rock 
chute 
and 
camp-
ground 

Hughes 
creek at 
Bungle-
Boori 
crossing 

 

Common 
name 

species 
       

 

Macquarie 
perch 

Macquaria 
australasica 

5 1  57    
63 

River 
blackfish 

Gadopsis 
marmoratus 

13 1  127 3 1 2 
147 

Flathead 
gudgeon 

Philypnodon 
grandiceps 

1   2    
3 

Southern 
pygmy perch 

Nannoperca 
australis 

    1 2  
3 

Mountain 
galaxias 

Galaxias 
olidus 

   24    
24 

goldfish Carassius 
auratus 

 1      
1 

mosquitofish Gambusia 
Holbrooki 

2 5 10 8 6   
31 

redfin Perca 
fluviatilis 

2    1   
3 

Brown trout Salmo trutta       1 1 
carp Cyprinus 

carpio 
37 95  81    

213 

tench Tinca tinca  1  1 4 16 20 42 
yabby Cherax 

destructor 
  6 24    

30 

Grand Total  60 104 16 324 15 19 23 561 

 
A total of 63 Macquarie perch were captured during the 2007 survey (Table 5). The 
greatest abundance of Macquarie perch were captured at G18 in the gorge area of the 
mid-Hughes Creek where 57 individuals were captured in an entire day’s sampling 
over a site range of approximately 5 kilometres. A total of 5 individuals were also 
sampled at G15, immediately below the rock fishway. An individual Macquarie perch 
was sampled at site G16 at the scout building downstream of the fishway. No 
Macquarie perch were sampled at sites G17, G19, G20 and G21 (refer Table 5).  
 

4.2.1 Condition and size distribution of Macquarie perch in 2007  

The condition of Macquarie perch captured in Hughes creek in 2007 was generally 
good and fish captured did not appear to be overly lean or stressed. However, copepod 
parasites identified as Lernaea spp. were observed on two of the fish captured at site 
G15, below the fishway construction and on three fish captured at G18 within the 
gorge area. Parasite infestation levels appeared to markedly lower than observed 
during sampling in the previous year.   
 
A total of 63 Macquarie perch were measured by total length, and inspected for signs 
of general health (leanness, parasites and fin damage) and a range of individuals were 
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also weighed.  The lengths of each individual for all sites were combined to form a 
size distribution plot (refer Figure 3). The size range of the Macquarie perch captured 
in 2007 was between 63 mm and 415 mm (fork length). The presence of three 
juvenile Macquarie perch in the 60mm-70mm range clearly indicates that a successful 
recruitment event occurred in the twelve months prior to sampling in this system. All 
three juveniles were captured within the gorge area of site G18. This is strong 
evidence that a breeding population exists within this reach of Hughes Creek. The size 
distribution of adult Macquarie perch in 2007 suggests the presence of at least four 
other separate year classes of Macquarie perch (refer Figure 3). This indicates a 
relatively varied year class structure of Macquarie perch within this remnant 
population. However, as age determination is difficult from length weight data alone, 
further age validation study would be required to make conclusive remarks. 
 

Size distribution of Macquarie perch captured in 2007
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Figure 3 – Size distribution of Macquarie perch captured in 2007 survey 

 

4.3 The range of Macquarie perch in Hughes Creek 
The fish assessment of Hughes Creek used historical data, local knowledge and 
personal communication from stakeholders to concentrate sampling effort and locate a 
remnant population of Macquarie perch. The sampling event in 2006 indicated that 
the population of Macquarie perch may be isolated within the middle to lower reaches 
of Hughes Creek by sand slugs present in lowland downstream reaches of the 
catchment and natural granite barriers in the upstream mid reaches region. It was 
therefore decided to concentrate the sampling effort in 2007 on the lower and mid-
sections of the Hughes Creek catchment in an attempt to better understand the current 
range and habitat requirements of Macquarie perch as well as searching for evidence 
of recent recruitment.  
 
The combined sampling effort over 2006/2007 has enabled an estimate of the current 
range of Macquarie perch in the lower and mid sections of the Hughes Creek 
catchment to be made. The present range of Macquarie perch in the lower to middle 
Hughes Creek area appears to be concentrated within an area which begins 
immediately below the scout building on Tarcombe Rd in the lower part of the 
catchment, and extends to the upstream end of the Gorge area situated approximately 
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three kilometres below the Bungle Boori Crossing. The highest abundance of 
Macquarie perch found within this reach was throughout the steeper sided gorge area 
downstream of the Bungle Boori Crossing (refer Figure 4). The abundance and 
density of the population within this area, combined with evidence of recent 
recruitment, indicates that this reach is the primary source population of Macquarie 
perch in the Hughes Creek catchment.   
 
 

Macqaurie perch abundance and location in Hughes Creek 
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Figure 4 – Macquarie perch abundance in lower and middle Hughes Creek catchment from 
survey data 2006 and 2007. 

 
It is possible that Macquarie perch may exist in other parts of the Hughes Creek 
catchment. For instance, Macquarie perch may be present in some of the deeper pools 
at the confluence of Hughes Creek and the Goulburn River. While fish found in this 
area would have access to the Goulburn River it is unlikely that individuals could 
negotiate the significant sand slug in the lower Hughes Creek and connect with 
Macquarie perch further upstream unless there was a significant flow event. 
Therefore, under a low to moderate flow regime, Macquarie perch found near the 
confluence would be more appropriately associated with the Goulburn River than with 
Hughes Creek itself. It is also possible that Macquarie perch exist in some of the 
deeper granite based pools in the upper catchment such as the “Boathole” near Ruffy. 
Historical accounts indicate that both Trout cod Maccullochella macquariensis (NFA 
2006) and Macquarie perch (Cadwallader 1981) were once found in the upper 
catchment region of Hughes Creek. An inspection of the “Boathole” found that this 
large granite pool has sufficient depth and cover to support the presence of native fish. 
However, water quality (particularly dissolved oxygen) was found to be relatively 
poor (Figure 5) which could hamper the survival of Macquarie perch in this area. 
Connectivity between the “Boathole” and other deep water environments in this upper 
catchment appeared to be patchy, which may affect the ability of Macquarie perch to 
survive and recruit in the upper catchment region permanently.  
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Brown trout are currently listed as a threat to nine Australian native fish including the 
Macquarie perch and are considered to be a medium risk of causing population 
decline and local extinction through predation and competition for resources 
(Lintermans 2006). The abundance of Brown trout, Salmo trutta is reported to be 
greater in the upper Hughes Creek catchment (NFA 2006) and this may also 
contribute to the increased pressure on Macquarie perch survival in the Upper Hughes 
Creek region.      
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

conductivity 
µs/cm 

Temperature 
°C 

Dissolved 
Oxygen (ppm) 

Dissolved 
Oxygen %sat 

pH Time Water 
quality 

235 15.1 4.4 42.4 6.91 10.30am 

Figure 5 - Image and water quality of “Boathole” near Ruffy in upper Hughes Creek catchment  

 
The Bungle Boori Crossing represents a significant in-stream barrier to upstream fish 
passage at moderate to low flows.  The ability of Macquarie perch to move from the 
mid Hughes Creek area upstream beyond Bungle Boori Crossing and into the upper 
catchment would be difficult. An inspection of the upper catchment environs from the 
Bungle Boori Crossing to Ruffy found numerous stretches to be choked under 
sediment with very low habitat diversity which would also act as a barrier to native 
fish passage.  
 
A catchment inspection indicated that the chance of Macquarie perch being present in 
tributaries of Hughes Creek is unlikely. Many of the smaller tributaries of Hughes 
Creek flow through cleared stretches of grazing land and are highly eroded with low 
habitat complexity. An inspection of the Ponkeen Creek which is the primary tributary 
of Hughes Creek was conducted during April 2007 to locate suitable areas where 
Macquarie perch and other native fish may be present. This inspection found the 
Ponkeen Creek to be severely eroded with very little riparian vegetation in many 
stretches and unlikely to permanently support Macquarie perch.   

4.4 Habitat associations of Macquarie perch in Hughes Creek  
Macquarie perch use different habitats during specific stages of their life cycle. For 
example, mature fish require rocky riffles with sufficient flow in which to lay eggs 
(Lintermans 2006), and juveniles require edgewater habitats with sufficient cover 
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such as overhanging vegetation to hide from predators (Gibson 2005). The 2006 and 
2007 Macquarie perch survey in Hughes Creek included an examination of particular 
habitats associated with locations where Macquarie perch were found. Conversely, 
general habitat observations were also made at sites where fish were not located. 
Areas where Macquarie perch were not located correlated with reaches of the river 
that were heavily affected by sand slugs, riparian vegetation clearing, increased stock 
access and subsequent reduced depth variation and low habitat complexity (refer 
Figure 6).   
 

 
Figure 6 – Reach of Hughes Creek affected by sand slug with low depth and reduced habitat 
complexity 

 
An intensive assessment of habitat associations related to Macquarie perch captures 
was recorded at site G18, in the middle Hughes Creek gorge area. The decision to 
spend over eight hours sampling this extensive stretch of the gorge country at site G18 
provided this assessment with valuable information on the habitat associations of 
Macquarie perch found in Hughes Creek. Observations on the key habitat parameters 
associated with Macquarie perch captures at G18 were noted at the time of sampling 
(refer Figure 7). This data shows that Macquarie perch positively associated with a 
number of key habitat parameters and appear to prefer a degree of habitat complexity. 
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Habitat preferences of Macquarie perch sampled at site G18
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Figure 7 - Percentage association of specific habitat parameters with Macquarie perch captured 
at site G18.  

 
 
At site G18, native riparian vegetation was clearly an important key habitat parameter 
with a 78% association with Macquarie perch captures (refer Figure 7). Native 
riparian vegetation and overhanging vegetation provides a number of resources for 
Macquarie perch such as shelter via snags, shading, terrestrial food input, leaf-litter to 
support macroinvertebrates, and bank stabilisation (refer Figure 8).  
 

 
Figure 8 – Native riparian vegetation at site G18 providing shade, bank stability and terrestrial 
input 

 
Macquarie perch captures through the gorge were associated with Riparian Shrubland 
EVC, particularly with River Bottlebrush (Callistemon sieberi) and Tassel sedge 
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(Carex fascicularis). Floodplain Riparian Woodland EVC occurred further 
downstream (DNRE 2001) and was associated with captures at sites G9, G10, G11 
and G15. Both these EVCs are listed as Endangered, i.e. have contracted to less than 
10% of their former range or have contracted to less than 30% of their former range 
but are degraded (DSE 2003). 
 
Woody debris and woody root masses protruding from the bank were also a key 
habitat type in which Macquarie perch were frequently located. Woody debris 
provides important cover and refuge areas for Macquarie perch in river environments. 
Snags and root masses can act as a flow breaks and help to create scour pools (Bond 
and Lake 2004), as well as providing habitat for prey items such as macro-
invertebrates (refer Figure 9). 

 
Figure 9 – Large woody debris at site G18 providing cover and refuge for Macquarie perch 

 
Depth variation including frequency of pools and sufficient channel depth in runs was 
also an important requirement of Macquarie perch found at site G18 (refer Figure 7). 
Gibson (2005) notes that in rivers, populations of Macquarie perch tend to spend most 
of their time in pools and prefer deep water areas as habitat. The gorge area within site 
G18 has retained an adequate frequency of connected deep water areas. This is 
presumably because the channel width within the gorge area is narrower due to the 
steeper topography of the surrounding hills and the steeper channel gradient. This 
produces greater water velocity during flow events and causes increased sediment 
mobilisation, greater scouring and subsequent depth variation. 
 
The opposite situation occurs in flatter areas of Hughes Creek where the creek 
channel is wider, water velocity slows and sediment tends to fill in all deeper areas 
creating a flat shallow uniform substrate (refer Figure 6). These areas are not only 
unsuitable habitat for Macquarie perch, but may also represent physical barriers to 
potential upstream and downstream migrations in low and moderate flows 
(Broadhurst 2002).  
  
The habitat observations in this study indicate that Macquarie perch prefer a 
combination of habitat features including native vegetation, woody debris, rocky 
substrate and depth variation. Similarly complex habitat associations have been found 
in other studies such as Broadhurst (2002), who found that Macquarie perch in the 
Upper Murrumbidgee River catchment associated with a combination of habitat 
features including native vegetation, shading and cobble and pebble substrates.  
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However, it must be noted that Macquarie perch were captured in Hughes Creek in 
sub-optimal habitats, particularly in the 2006 sampling event.  Macquarie perch were 
found in pools heavily affected by sedimentation and bordered by exotic species such 
as willow and blackberry downstream of the gorge region. This suggests that 
Macquarie perch will use sub-optimal habitats and may move into these areas to 
secure territory or seek out alternative habitats in stressed conditions. This is 
encouraging as it shows that Macquarie perch do not require pristine conditions for 
survival and can display a level of resilience to catchment disturbance in order to 
extend their range and continue to survive.    

4.5 Recruitment of Macquarie perch in Hughes Creek 
 
The most important factor in the survival of Macquarie perch in Hughes Creek is their 
ability to successfully recruit over time. A number of studies have confirmed that 
Macquarie perch require shallow, well oxygenated riffles and runs with a rocky 
substrate for spawning (Cadwallader 1981; Harris and Rowland 1996; Appleford, 
Anderson et al. 1998; Gibson 2005). However, much of this information is derived 
from the study of Macquarie perch spawning in the tributaries of major 
impoundments such as Dartmouth Dam in Victoria. The migration and spawning of 
riverine populations of Macquarie perch remains uncertain. A total of three juvenile 
Macquarie perch were found during this study and all were collected within site G18. 
This indicates that at least one successful spawning and recruitment event has 
occurred in the last 12 months. Suitable rocky habitats for spawning were located in 
the vicinity of the collection of juveniles (refer Figure 10).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

    
 

Figure 10 – Potential spawning habitats and juvenile Macquarie perch located within site G18 
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However, it must be noted that the frequency of suitable spawning habitat areas was 
limited especially at sites other than G18 where Macquarie perch were recorded. It is 
imperative that areas of potential spawning habitat such as rocky riffle sequences are 
maintained and that adequate flows in these areas are maintained especially in peak 
spawning periods (spring and early summer). The survival of this isolated population 
of Macquarie perch is critically dependent on sexually mature Macquarie perch being 
able to access suitable spawning habitat under suitable environmental and seasonal 
conditions. The collection of young-of-year Macquarie perch within Hughes Creek in 
2007, particularly during such a drought stressed period, is an encouraging indicator 
that a self sustaining population can be monitored and managed in the future. Future 
research on the movement and spawning behaviour of this unique riverine population 
of Macquarie perch would greatly assist in the future conservation and management 
of this species as a whole. A genetic examination of the Macquarie perch population 
in Hughes Creek would also be of great value not only in the Hughes Creek catchment 
but for all isolated groups of Macquarie perch in Victoria. Assessing the diversity and 
structure of the Macquarie perch gene pool within Hughes Creek would provide 
information regarding the levels of inbreeding and subsequent “fitness” of this 
population. Genetic information can also identify differences between other 
Macquarie perch populations in south eastern Australia which can assist in future 
management actions such as translocations and hatchery based stocking.   

5.0 Threats and priorities for management 
 
The following section outlines the issues which currently threaten the survival of the 
population of Macquarie perch in the Hughes Creek catchment. In response to the 
range of threats highlighted, a range of management options are outlined and 
discussed in relation to current on-ground works being implemented within the 
catchment through the Regional River Health Strategy (GBCMA 2005).   
  

Threats 
 
Land clearing, grazing, erosion and sedimentation have degraded Hughes Creek to 
varying extents but the system still retains significant ecological assets, such as 
breeding populations of Macquarie perch, River blackfish and Southern pygmy perch 
as well as important stands of remnant native riparian vegetation. Although the system 
is degraded, its ecological assets can be conserved and strengthened.  
 
The primary threat to fish abundance and habitat complexity in Hughes Creek appears 
to be excessive sedimentation and the deposition of sediment within the creek channel 
in the form of sand slugs (refer Table 6). The granite geology of Hughes Creek means 
that the catchment must cope with a high sediment loading naturally. However, 
excessive sedimentation has effectively created flat, shallow homogeneous bedforms 
(Lintermans 2006), which are unsuitable habitat for Macquarie perch and can act as a 
physical barrier between other suitable habitats within the catchment. Clearly, the key 
to re-habilitating degraded sections of Hughes Creek would involve revegetating 
riparian zones of Hughes Creek to act as a buffer from catchment inputs. Re-
vegetating the upstream gullies and headwaters of the catchment would assist in 
slowing the delivery of sediment into the catchment. This may reduce the volume of 
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mobile sediment entering the catchment over time and reduce the chance of future 
sand slugs being created.  
 
Protecting riparian vegetation by reducing unlimited access from stock would also 
greatly assist rehabilitation efforts. This can be achieved by fencing off riparian buffer 
zones from stock access and constructing off stream watering points for stock. 
Adequate seasonal flows within Hughes Creek is a crucial factor in maintaining areas 
within the Creek that are free of sediment and can be used by native fish as spawning 
sites. Assuring that allocations of water for agriculture and the construction of new 
dams within the Hughes Creek catchment do not impact upon the ability of the 
catchment to successfully flush sediment is crucial to the survival of native fish 
species within this waterway. 
 
Exotic species such as trout, Gambusia and redfin can predate on native fish and 
compete for resources such as food and oxygen. In Hughes Creek, exotic species need 
to be monitored to gauge the impact these invasive species may be having on isolated 
populations such as  the Macquarie perch. As Hughes Creek is a designated 
freshwater fishery for trout and redfin it is important to recommend that Fisheries 
Victoria and the GBCMA examines the role that compliance and regulation can play 
in the protection of Macquarie perch within Hughes Creek. 
 
Table 6 Summary of threats to Macquarie perch population in Hughes Creek 

Threats  Description 

Sedimentation Smothering of habitat, infilling of pools, mobilisation of 
sand slugs 

Loss of in-stream 
habitat 

Increased degradation reducing area of suitable habitat and 
increasing population fragmentation and isolation 

Loss of vegetation Removal of riparian vegetation especially in areas known 
to contain Macquarie perch 

Loss of adequate flows Increased allocations of water upstream for agriculture 
resulting in reduced flows and poorer water quality 

In-stream Barriers Construction of dams and weirs within catchment which 
alter natural flows, thermal regime and movement of 
Macquarie perch 

Exotic species Predation and competition for resources from Brown trout, 
Gambusia and redfin. Competition with carp 

Disease Transmission of diseases and parasites into Macquarie 
perch population via exotic species i.e. carp, redfin (EHN 
virus) and trout 

Overfishing Illegal fishing pressure 

 

Recommendations for management 
 
For the long-term recovery and survival of Macquarie perch in Hughes Creek, it is 
imperative that an integrated management plan is built first.  This plan must include a 
defined and prioritised list of on-ground actions and a plan to monitor and evaluate 
the recovery of this unique and significant population. 
 
The management priorities set out below provide a list of options which should 
strengthen the security of the existing populations of Macquarie perch over time. 
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Further options are recommended to extend the species’ range and increase 
connectivity between patches of suitable habitat for all stages of their life cycle. The 
following recommendations are based on management options already completed for 
the Holland’s Creek catchment (Pritchard 2006). The threats faced by Macquarie 
perch within the Hughes Creek and Holland’s Creek catchments are similar in many 
ways and by aligning recommendations between catchments, continuity in the 
management of remnant populations of Macquarie perch within Victoria may be 
created.  

 
 
Strengthening the security of the existing remnant population: 
 
 Recognise the catchment, state and national significance of the breeding 
 population of Macquarie perch in Hughes Creek 
 Adequate signage denoting ‘protected fish in these waters’ 
 Public education and awareness including identification of Macquarie perch 

and an understanding of their biological requirements 
 Increased compliance effort to ensure that illegal fishing for Macquarie perch 

in Hughes Creek is controlled 
 Investigate potential to ban bait fishing in the Hughes Creek 
 Continue monitoring of population condition, location of any smaller suitable 

habitat regions within catchment 
 Integrate the management of Macquarie perch with other catchment activities 

(e.g. the timing and nature of invasive activities upstream such as willow 
removal in upstream areas if this can increase sediment loads, especially 
during the Macquarie perch breeding season) 

 Ongoing monitoring to gain a better understanding of spawning and 
recruitment within Hughes Creek catchment 

 
Extending the range of the remnant Macquarie perch population: 
 
 Improving in-stream habitat complexity by increasing amount of large woody 

debris in strategic areas to create scour pools and depth variation 
 Upstream erosion control works, revegetation of riparian zones to act as a 

buffer from catchment inputs 
 Fencing off of riparian zones and creek frontage from stock access 
 Stock exclusion via off stream watering points  
 Riparian restoration, primarily native vegetation regeneration 
 Re-connecting suitable habitat patches by improving habitat complexity in 

sand-affected reaches  
 Recreational angling management (investigate potential to ban bait fishing, in 

Hughes creek, examine the option of prevent further legal stockings of 
trout and illegal stockings of redfin) 

 Controls on upstream water extraction to ensure the persistence and quality of  
the key summer pools and flows through key strongholds of Macquarie 
perch. 

 
The Goulburn Broken Regional River Health Strategy (GBCMA 2005) has identified 
Macquarie perch as a high value species which is to be protected within the Hughes 
Creek management unit (ISC reach 37). The strategy’s primary target action involves 
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fencing off up to 40km of creek frontage and providing off-stream watering points for 
stock in the Hughes Creek catchment. This action plan aims to reduce stock access to 
the riparian zone and the creek channel, control waterfront grazing activity and 
improve general indicators of stream condition over time (GBCMA 2005).  A 
monitoring program to track progress and improvements is recommended.  Fencing 
off stock from creek access will assist in protecting and rehabilitating areas where 
Macquarie perch are currently found. However, the actions outlined in the Goulburn 
Broken Regional River Health Strategy do not extend far enough in ensuring 
Macquarie perch security and range expansion for the future. This requires greater 
focus on in-stream works to increase habitat complexity and more water allocations to 
ensure that Hughes Creek receives an adequate and natural flow regime in the future. 

6.0 Community engagement 
 
Native fish play an important role in terms of the values local people hold for Hughes 
Creek. Many of the landholders along Hughes Creek have lived in the district for 
several generations and hold historic, family connections with the creek and long 
memories of observing both Trout cod and Macquarie perch in Hughes Creek. Many 
landholders’ properties include creek frontages. 
 
Recreational fishing is also an important activity along Hughes Creek and, although 
take of Macquarie perch is prohibited in Victorian waters other than Lake Dartmouth, 
the Yarra River and the Upper Coliban Reservoir and their tributaries, illegal angling 
take may be a threat to the Hughes Creek population. 
 
Community focused actions were undertaken in the Hughes Creek region to increase 
understanding and awareness regarding the habitat requirements and current threats 
which affect Macquarie perch. These actions are intended to build support for the 
species and to promote sustainable rehabilitation works and management 
interventions.  
 
In May 2006 a community meeting was held at a picnic ground beside Hughes Creek. 
The event included a presentation about the Macquarie perch in Hughes Creek and 
night spotlighting to attempt to observe fish in the creek. Approximately 15 people 
attended. 
 
In March 2007 another community event; a ‘Freshwater Fish Circus’ was held at 
Ruffy, with a presentation on the habitat requirements of, and threats to Macquarie 
perch, as well as broad outcomes of the recent surveys along Hughes Creek. 
Approximately 85 people attended (Figure 11). 
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Figure 11: Freshwater Fish Circus community event at Ruffy, March 2007. 

 
As part of planning for fish surveys, local landholders were contacted, access 
approval sought, and the surveys discussed. Follow up calls were also made to 
relevant landholders informing them of the broad outcomes from the surveys. It 
should be noted that in the interests of protecting the Macquarie perch population 
within Hughes Creek, detailed survey results of fish numbers and locations were not 
revealed to community members or landholders.  However, the significance of 
Macquarie perch in Hughes Creek has been highlighted via two media articles which 
were published in the local newspaper (The Granite News; March and June 2006).   
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