
 

 

 

 

 

 

Winton Wetlands 
Fish and Aquatic Habitat Strategic 

Management Plan 

 

 

 

 

 

 

  
 

22nd December 2014 

FINAL 



Winton Wetlands Fish and Aquatic Habitat Management Plan…2 

 

 

 

Table of Contents 

1. INTRODUCTION ........................................................................................................................................... 3 

1.1 PROJECT OBJECTIVE .................................................................................................................................... 3 
1.2 ISSUES IDENTIFIED ..................................................................................................................................... 3 

2. WINTON WETLANDS RESERVE ............................................................................................................ 4 

2.1 SYSTEM 1 – DUCK POND ............................................................................................................................ 6 
2.2 SYSTEM 2 – BLACKS TO SADLERS ............................................................................................................. 7 
2.3 SYSTEM 3 – BOGGY BRIDGE TO SERGEANTS ........................................................................................... 8 
2.4 SYSTEM 4 – 11 MILE .................................................................................................................................. 9 
2.5 SYSTEM 5 – ASHMEADS ............................................................................................................................ 10 
2.6 SYSTEM 6 – BILL FRIDAY ......................................................................................................................... 12 
2.7 SYSTEM 7 – 7 MILE .................................................................................................................................. 13 
2.8 SYSTEM 8 – BORROW PITS ...................................................................................................................... 13 

3. FISH AND OTHER AQUATIC FAUNA ................................................................................................ 15 

3.1 FISH ............................................................................................................................................................ 15 
3.2 WATERBIRDS .............................................................................................................................................. 21 
3.3 OTHER VERTEBRATES ................................................................................................................................ 21 
3.4 MACROINVERTEBRATES ............................................................................................................................. 22 

4. ISSUES ............................................................................................................................................................ 23 

4.1 HABITATS AND WETLANDS PRESENT OR DESIRED ................................................................................. 23 
4.2 NATIVE FISH PRESENT OR DESIRED ........................................................................................................ 24 
4.3 EXOTIC FISH MANAGEMENT ...................................................................................................................... 25 
4.4 FISH POPULATION MANAGEMENT IN LOW WATER .................................................................................. 26 
4.5 MANAGING RECREATIONAL ACTIVITIES (INCLUDING FISHING) ............................................................ 27 

5. MANAGEMENT ACTIONS ........................................................................................................................ 28 

5.1 BATHYMETRY SURVEY ................................................................................................................................ 28 
5.2 WATER REGIME ANALYSIS ........................................................................................................................ 28 
5.3 HABITAT MANAGEMENT ............................................................................................................................. 29 
5.4 REFUGIA ESTABLISHMENT ......................................................................................................................... 29 
5.5 SEDIMENT MANAGEMENT .......................................................................................................................... 29 
5.6 REVEGETATION ........................................................................................................................................... 30 
5.7 FISH STOCKING ......................................................................................................................................... 30 
5.8 RECREATION FACILITIES ........................................................................................................................... 30 
5.9 EXOTIC FISH CONTROL ............................................................................................................................. 31 
5.10 CONTINGENCY PLANS FOR MANAGING FISH DURING DRYING PHASES ............................................ 31 
5.11 MONITORING .......................................................................................................................................... 32 

6. CONCLUSION ............................................................................................................................................... 32 

7. REFERENCES ................................................................................................................................................ 33 

8. APPENDICES ................................................................................................................................................ 34 

 

Please refer to this document as: 

Lloyd Environmental and Winton Wetlands Committee of Management. 2014. Winton 

Wetlands Fish and Aquatic Habitat Management Plan. Report to Winton Wetlands Committee 

of Management. Lloyd Environmental, Syndal, Victoria. Final 11 Dec 2014. 

 

Cover: Duck Pond one of the wetlands within the Winton Wetlands Complex (22 Jan 2014 Lance Lloyd) 



Winton Wetlands Fish and Aquatic Habitat Management Plan…3 

 

 

 

1. INTRODUCTION 

This strategic management plan for the fish and aquatic habitat resources of the Winton 

Wetlands has been commissioned by the Winton Wetlands Committee of Management to 

identify and document the various fish management issues and actions relevant to Winton 

Wetlands. A strategic fish management plan is needed to ensure there is adequate aquatic 

biodiversity present to support fish and other aquatic fauna (facilitating broad recreational 

opportunities to encourage use and the site’s value to the community). The plan will be 

integrated into a wider site management plan over time. 

The report builds upon the Winton Wetlands Restoration and Monitoring Strategic Plan 

(Barlow 2011) and provides some more detail and rationale around the aquatic ecological 

processes that are likely to drive restoration of fish and aquatic habitat restoration. 

1.1 Project Objective 

The objective of this report is to identify and document issues relating to fish and habitat 

management of the Winton Wetlands leading to recommended management actions to 

improve fish and aquatic flora and fauna biodiversity and further recreational opportunities 

at the wetlands. 

1.2 Issues Identified 

This plan is aimed at addressing the issues of aquatic fauna biodiversity and management in 

general but is using fish biodiversity and management as the mechanism to suggest, 

evaluate and refine management actions to improve the wider biodiversity and ecosystem 

function of the aquatic habitats within the Winton Wetlands Reserve. 

To create a focus for this work, a fish survey and habitat assessment was conducted at some 

of the key wetlands within the reserve, a literature review was undertaken of the aquatic 

habitats and sites present and a small workshop with stakeholders (representing fish and 

fisheries interests at the site, see appendix for details) was held to identify the major issues 

for the management of the aquatic ecosystems of the site. These included: 

o Habitats and wetlands present or desired; 

o Fish present and desired; 

o Exotic fish management; 

o Fish population management in low water; 

o Managing recreational activities (including fishing); and 

o Habitat and sediment management. 

This plan deals with these issue individually and evaluates options to improve the aquatic 

biodiversity and habitat management of the reserve, making recommendations for the 

future. 
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2. WINTON WETLANDS RESERVE 

Winton Wetlands Reserve is being restored following the building, and then 

decommissioning, of Lake Mokoan, which was 8,750 hectares in size. The wetlands are 

located between the regional townships of Benalla and Wangaratta in north-east Victoria. 

The Winton Wetlands Reserve has about 3500 hectares of wetlands surrounded by 

substantial areas of River Red Gum and Grey Box grassy woodlands. The major wetlands 

consist of Green Swamp (802ha), Winton Swamp (1792ha) and Sergeants Swamp (600ha). 

There are a multitude of other named and unnamed wetlands on the site (Figure 2). 

The following descriptions are derived from two sources – the 2014 fish survey (Lloyd 2014) 

and the Index of Wetland Condition assessment in 2012/13 (Hamilton Environmental 

Services 2013).  

There are two ways to categorise the wetlands, one is by wetland types and the second is 

through their hydrology and the flow system to which each of them belong. 

There is quite a variation in wetland types across the system, with some individual wetlands 

having characteristics of several types. This is further complicated by the fact that each 

wetland is in a different stage, and trajectory, of rehabilitation and recovery, following the 

disturbances wrought by prior agricultural management, conversion to Lake Mokoan, and 

the reversion back to a ‘natural’ wetland system. Broadly, there are: 

o Large, moderate depth, unvegetated wetlands that are fed predominantly by defined 

waterways flowing from catchments off-site (Winton Swamp, Sergeants Swamp, 

Greens Swamp); 

o Smaller, shallow vegetated wetlands that are fed predominantly by defined 

waterways flowing from catchments off-site (Sadlers Swamp, Unnamed Swamps D 

and E, Boggy Bridge Swamp);   

o Smaller, shallow, vegetated wetlands that are fed predominantly by local rainfall and 

surface run-off (Ashmeads Swamp, Bill Friday, Un-named I, J and L), the vast 

majority of the site’s smaller wetlands;  

o Shallow, ephemeral, constructed wetlands (7 Mile Creek Wetland and 11 Mile Creek 

Wetland) and; 

o Deep, open water, constructed wetlands (Duck Pond, Borrow Pits, Outlet Channel). 

Each of these overlap however, and with the differences between the first two categories 

reducing as the larger wetlands naturally revegetate, they have the potential to be very 

similar ecologically. The deep, open water, constructed wetlands have characteristics such as 

vegetated margins (to varying extents), which are also similar to the smaller vegetated 

wetlands. 

Documenting which flow system each wetland belongs is likely to be more useful in the 

longer term for management of fish and aquatic habitats. Hamilton (2013) documented the 

hydrodynamics of the wetlands within the Reserve and this is shown in Figure 1.  

Assessing this information, eight flow systems are recognised: 

System 1 – Duck Pond 

System 2 – Blacks to Sadlers 

System 3 – Boggy Bridge to Sergeants 

System 4 – 11 Mile Creek 

System 5 – Ashmeads Swamp 

System 6 – Bill Friday Swamp 

System 7 – 7 Mile Creek 

System 8 – Borrow Pits 
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Figure 1: Flow systems in the Winton Wetlands Reserve (from Hamilton 2013) 
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Each of the flow systems, their component wetlands and their characteristics (and 

interconnections with other systems) are described in the following sub-sections. 

2.1 System 1 – Duck Pond 

The Duck Pond (Figure 2) is a constructed wetland which in its current form (shallow and 

vegetated) is 20 years old, first built when Lake Mokoan was constructed. It is an isolated 

system fed by springs and small watercourses arising in Mt Meg and the Taminick Ranges. 

These flows are intercepted by a catch drain around the northern end of the wetland and 

directed through a small regulating structure into the wetland. This structure may not be 

currently functioning, but its original purpose was to divert water away from the wetland to 

allow drying out of the Duck Pond for restoration works (Carp removal, bed morphology 

enhancements and revegetation). There are a number of smaller dams which are upstream 

of the Duck Pond on private land, as well as some around the edge of the reserve. These 

may serve as refugia for fish. Such refugia would be necessary as the Duck Pond has been 

dried out multiple times in the last 25 years, as part of works to improve its condition and 

due to the millennium drought. However, given these do not have direct connection, fish or 

other aquatic fauna would have to be captured and transported to these locations, making it 

a less practical option. 

 

Figure 2: Flow System 1 - Duck Pond 
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2.2 System 2 – Blacks to Sadlers 

System 2 is feed by flows from the Taminick Ranges and local drainage into Blacks Swamp 

and Boggy Bridge North Swamp (Figure 3). 

Blacks Swamp also has a channel running from the GMW storage to the NE. It is unclear how 

frequently this flows (and the reasons for it) and the volumes delivered. However, there is a 

potential source of Cabomba infestation and fish invasion as water in the GMW storage is 

pumped in from the Broken River system. 

The two local flow paths travel through a series of un-named swamps terminating into 

Sadlers Swamp (which also receives direct local inflows from the east from Show Creek). 

Wetlands in this complex include two sub-systems: 

1. Blacks to Sadlers Swamps 

o Blacks Swamp (noting that there is an overflow channel from the GMW storage drains 

into Blacks, and there is a constructed channel from Blacks into Lindsays Swamp 

West). 

o Lindsays Swamp (East) (which receives local inflows and then discharges to Lindsays 

Swamp West) 

o Lindsays Swamp West 

o Unnamed Swamp F 

o Unnamed Swamp G 

o Unnamed Swamp H 

o Sadlers Swamp (the final section of Show Creek into Sadlers Swamp has been 

channelized and while not altering the volume in inflows, this has probably changed 

the speed and nature of the inflow. The channelisation concentrates the flow into a 

narrow channel rather than the natural sheet flow that probably was the natural 

mechanism) 

2. Boggy Bridge North Swamp to Unnamed Swamp C 

o When conditions allow, another, terminal, flow path occurs in from Boggy Bridge 

North Swamp sequentially into the Unnamed Swamps A, B and terminating in 

Unnamed Swamp C. 

Flows from Boggy Bridge North Swamp also flow into System 3 when conditions allow. 
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Figure 3: Flow System 2 – Blacks to Sadlers 

 

2.3 System 3 – Boggy Bridge to Sergeants 

System 3 is the main wetland system within the Winton Wetlands Reserve (Figure 4) and is 

largely fed by flows from the 11 Mile Creek (and its associated wetlands), Winton Creek and 

the lower reaches of the old Winton Channel (the latter two of which converge within the 

Reserve). The complex includes: 

o Boggy Bridge Swamp 

o Green Swamp 

o Winton Swamp 

o Sergeants Swamp 

o Unnamed Swamps D and E; 

o Outlet Channel 

Flows begin in Unnamed Swamps D and E, and overflow into Boggy Bridge Swamp from 11 

Mile Creek, and also from surface run-off, and flow sequentially into Greens, Winton and 

Sergeants Swamps, before discharging through the constructed outlet channel (at low water 

levels in Sergeants Swamp, the outlet channel becomes an isolated wetland in its own right). 

Similarly, Winton Creek/Channel flow into Winton Swamp in the southwest of the wetland, 

while water overflowing from the 7 Mile Creek system through 7 Mile Wetland, converges 

with the Winton Creek/Channel flow before entry into Winton Swamp. 
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In addition to the Borrow Pits, another constructed habitat is the decommissioned Inlet 

Channel also provides wetland habitat and is a potential source of native and exotic fish for 

Winton Wetlands. The Inlet Channel may also represent on an opportunity to treat poor 

quality run-off from roads and the cleared landscape before it reaches Winton Wetlands but 

construction of a treatment train wetlands. The inlet Channel is providing inflows to 

Sergeants Swamp because it intercepts overland and catchment flows and is providing, at 

times, significant inflows into Winton Swamp. While it is unmeasured or assessed, there is 

little doubt that significant flow is still coming in via the old remnant of the channel from 

localised run-off and is very turbid. With several deep holes along its length it could also 

serve as a source of introduced fish such as Carp and Gambusia. 

 

 
Figure 4: Flow System 3 – Boggy Bridge to Sergeants 

 

2.4 System 4 – 11 Mile 

The 11 Mile System (Figure 5) is fed by the catchment of 11 Mile Creek, providing 

substantial inflows into the system. The 11 Mile Wetland receives the initial inflows and was 

built to create a treatment wetland to settle out sediments from the catchment and provide 

additional wetland habitat on the edge of the former Lake Mokoan. Flows meander from this 

wetland through Humphries Swamp, Unnamed Swamp D and Unnamed Swamp E, before 

flowing into Boggy Bridge Swamp to join System 3. 

Individual wetlands in this complex include: 

o 11 Mile Wetland 

o Humphries Swamp 
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o Unnamed Swamp D 

o Unnamed Swamp E 

The flow between Unnamed E and Boggy Bridge would have occurred naturally, however, 

the channel between them has been modified somewhat from the natural alignment to 

facilitate the drainage of Unnamed E. In addition, the natural channel between Unnamed D 

and E (relatively short) has altered bathymetry to create a number of deeper ‘pools’ (which 

may have be created as sediment traps). 

 

Figure 5: Flow System 4 – 11 Mile 

 

2.5 System 5 – Ashmeads 

The Ashmeads complex is fed by local flows between the 11 Mile and 7 Mile systems and 

flows ultimately, when sufficiently wet, into Green Swamp (Figure 6).  

Individual wetlands in this complex include: 

o Unnamed Swamp J 

o Ashmeads Swamp 

o Unnamed Swamp I 

These wetlands flow into Green Swamp via separate flow pathways. 
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Figure 6: Flow System 5 – Ashmeads 



Winton Wetlands Fish and Aquatic Habitat Management Plan…12 

 

 

 

2.6 System 6 – Bill Friday 

System 6 is another isolated set of wetlands fed by local run off – in this case largely from 

the lunette dune of The Spit and adjacent sandy ridges, with flows also ultimately into the 

southwest of Green Swamp (Figure 7).  

Individual wetlands in this complex include: 

o Bill Friday Swamp 

o Unnamed Swamp K 

Outflows from both of these swamps do combine and head towards Green Swamp in certain 

rainfall events. 

 

Figure 7: Flow System 6 – Bill Friday 
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2.7 System 7 – 7 Mile 

The 7 Mile system (Figure8) 

is another major source of 

water for Winton Swamp 

(directly from the 

constructed 7 Mile Wetland) 

or Sergeants Swamp (via a 

series of unnamed 

wetlands). 7 Mile Wetland 

was constructed in 1997 

prior to the 11 Mile Wetland 

for the same purpose of 

water quality treatment 

(primarily sediments and 

nutrients), intercepting the 

poor water quality arising in 

the cleared catchments of 7 

Mile Creek.  

Individual wetlands in this 

complex include: 

o 7 Mile Wetland 

o Unnamed Swamp O 

o Unnamed Swamp L 

o Unnamed Swamp N 

o Unnamed Swamp M 

All of these, except 7 Mile 

Wetland, seem to fill 

through very poorly defined 

overland flow and no defined 

channels. The most obvious 

drainage is from Unnamed L 

to Sergeants, but this 

drainage line is a wedge of 

Plains Rush 100 m wide 

heading in the general 

direction of Sergeants Swamp.   Figure 8: Flow System 7 – 7 Mile 

2.8 System 8 – Borrow Pits 

The Borrow Pits are constructed wetlands left over from the construction of the Mokoan Dam 

Wall (Figure 9). These are deep, open water wetlands with vegetated margins. They are 

filled from local surface and groundwater run-off along the Dam Wall and drainage lines 

across the floodplain south of Sergeants Swamp. They can also be filled when Sergeants and 

Winton Swamps are completely filled, connecting up at high water levels. However, they are 

mostly isolated from the other water bodies in the Reserve. 

Individual wetlands in this complex include: 

o Borrow Pit 1 

o Borrow Pit 2 
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o Other Borrow Pits 

Only two of the Borrow Pits have been surveyed and there are at least 11 smaller Borrow 

Pits which need to be mapped and surveyed to see what types of aquatic habitat they 

provide and what, if any, fish species they support. The digital elevation model (DEM) will be 

required to identify how these sites are linked (if at all), and how they fill in a flooding event. 

The issue of how the two ‘main’ pits fill in a flood becomes critical in consideration of their 

utility as refugia, and in the need to provide a direct link to the outlet channel. If they’re 

acting as refugia, and will flood from water movement ‘around the back’ of the 

system/around the outlet channel, then there may not be much need for a direct connection. 

 

Figure 9: Flow System 8 – Borrow Pits 
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3. FISH AND OTHER AQUATIC FAUNA 

Information on the fish are other aquatic fauna of the Winton Wetland Reserve are found in 

the January 2014 fish survey (Lloyd 2014) and (Hamilton 2010). 

3.1 Fish 

Seven fish species were detected during the survey, which included 3 native fish and 4 

introduced species (Table 1): 

o Murray Cod (Maccullochella peelii) 

o Carp Gudgeon (Hypseleotris klunzingeri) 

o Australian Smelt (Retropinna australis) 

o Common Carp (Cyprinus carpio)* 

o Eastern Gambusia (Gambusia holbrooki)* 

o Oriental Weatherloach (Misgurnus anguillicaudatus)* 

o Goldfish (Carassius auratus)* 

 

Past surveys (Shirley and Hardwick 1998 and Lloyd unpublished) at Lake Mokoan or nearby 

wetlands, have shown that the following species were present (some of which may still occur 

in nearby waters): 

o Golden Perch (Yellowbelly; Macquaria ambigua) 

o Flat-headed Galaxias (Galaxias rostratus) 

o Redfin Perch (Perca fluviatlis)* 

o Brown Trout (Salmo trutta)* 

 

Other fish present within the region and which have local, statewide, or national biodiversity 

significance, or could add to both biodiversity and provide forage for larger fish or birds 

which could be supported by Winton Wetlands, include: 

o Southern Pygmy Perch (Nannoperca australis) 

o River Blackfish (Gadopsis marmoratus) 

o Un-specked Hardyhead (Craterocephalus stercusmuscarum fulvus^) 

o Murray Hardyhead (Craterocephalus fluviatlis^E, @V) 

o Murray-Darling Rainbowfish (Melanotaenia fluviatilis^) 

o Freshwater Catfish (Tandanus tandanus^v) 

o Silver Perch (Bidyanus bidyanus^CE) 

o Flathead Gudgeon (Philypnodon grandiceps) 

o Dwarf Flathead Gudgeon (Philypnodon macrostomus) 

 

In determining the water regime and habitat management requirements of a wetland system 

it is important to consider its fish community and the life history of key species, together 

with other organisms.  These key characteristics include the life span, spawning season, 

incubation, duration, migration, and habitat requirements. These are shown in Table 2. 
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Table 1: Distribution and relative abundance of fish caught in the Winton Wetlands complex 

(based on all forms of sampling; + = present; ++ = Common; +++ = Abundant) 

Site 

 

Species 

Winton 

Swamp 

Site 1 

Winton 

Swamp 

Site 2 

Duck Pond Borrow 

Pit 1 

Borrow 

Pit 2 

Outlet 

Channel 

Murray Cod 

(Maccullochella peelii) 
- - - - + - 

Carp Gudgeon 

(Hypseleotris 

klunzingeri) 

- - +++ +++ ++ +++ 

Australian Smelt 

(Retropinna australis) 
- - + - - - 

Common Carp* 

(Cyprinus carpio) 
++ + - - + +++ 

Eastern Gambusia* 

(Gambusia holbrooki) 
+ + - + - - 

Oriental 

Weatherloach* 

(Misgurnus 

anguillicaudatus) 

- - + - - - 

Goldfish* 

(Carassius auratus)  
- - + - - - 

*Introduced Species 

 

Shirley and Hardwick (1998) recorded four species in Lake Mokoan in January 1998 in a 

survey which used electrofishing exclusively. They recorded Golden Perch (Yellowbelly; 

Macquaria ambigua), which the recent survey did not detect (Lloyd 2014), but Shirley and 

Hardwick (1998) did not record Carp Gudgeon, Eastern Gambusia, Weatherloach or Goldfish 

found by Lloyd (2014). Previous surveys of Lake Mokoan had recorded Goldfish, Redfin 

Perch (Perca fluviatlis) and Brown Trout (Salmo trutta). 

In 2014, Carp were the most dominant fish in Winton Swamp and Carp Gudgeons were the 

most abundant in the smaller waterbodies of the Duck Pond, Outlet Channel and Borrow Pits 

(Lloyd 2014). 

The different fishing techniques employed by Lloyd (2014) had different results in terms of 

fish and life-stage of fish caught with Fyke nets and small traps being most effective in 

general. Seine nets could also be useful and were not employed in the 2014 survey due to 

lack of suitable fishing habitat and overlap with other techniques.  
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Figure 1: Winton Wetlands 

 

 

Figure 10: Winton Wetlands Reserve 
(and Fish Sampling Sites; 1 & 2 = 
Winton Swamp; 3 = Duck Pond) 

1 

2 
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Figure 11: Location of Borrow Pit 1 (Site 4), Borrow Pit 2 (Site 5) and Outlet Channel (Site 

6) Sampling Sites 
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Table 2: Ecological requirements of key fish species which actually, or are likely, to inhabit the Winton Wetland Reserve. These are based on 

current knowledge, but can only be considered as approximate until further research is conducted on these species [derived from 

www.fishbase.org; Allen et al. (2002); Koehn & O'Connor (1990); Lloyd (1987); Merrick & Schmida (1984); McDowall (1980); Treadwell & 

Hardwick (2003)]. 

Fish Species Life Span Spawning 

Season 

Incubation Duration* Migration Other 

Common Name Scientific Name 

Australian Smelt Retropinna semoni 1-2 years Sept - Nov 9-10 days Active movers between 

habitats and along 

anabranches 

Aquatic vegetation required as a substrate for 

laying eggs 

Flat-headed 

Galaxias 

Galaxias rostratus^DD 2-4 years Aug - Sept 9 days Local  

River Blackfish Gadopsis marmoratus 4–7 years Nov - Jan 7 - 10 days (plus 21 

days “tethered” larvae) 

Local Hard substrate required – hollow logs as a 

substrate for laying eggs 

Southern Pygmy 

Perch 

Nannoperca australis 2-5yrs Sept – Nov 2-4 days Local Aquatic plants for spawning and habitat 

Vegetation or rocks instream habitat required 

Freshwater 

Hardyhead 

Craterocephalus 

stercusmuscarum 

fulvus^ 

~3 years Oct – Feb 4 - 7 days Local >23 degrees 

9-36°C, Larvae 

<23-36°C - Adults 

Murray Hardyhead Craterocephalus 

fluviatlis^E, @V 

1.25 years Sept – Jan 7-10 days (Hammer 

pers. obs.) 

Local Aquatic vegetation important habitat for food and 

refuge.  Inundation of edges of lakes or wetlands 

is important to stimulate and provide food 

resources for successful reproduction and 

recruitment. 

Crimson Spotted 

Rainbowfish 

Melanotaenia 

fluviatilis^ 

4-5 years Oct-Dec 6-7 days plus 2 days 

attached to vegetation 

Local Aquatic plants for spawning 

Flathead Gudgeon Philypnodon 

grandiceps 

4-7 years Oct - Feb 4-6 days Local only Hard surfaces required as a substrate for laying 

eggs 

Dwarf Flathead 

Gudgeon 

Philypnodon 

macrostomus 

- - - Local Hard surfaces required as a substrate for laying 

eggs 

Freshwater Catfish Tandanus tandanus^v 8 years Oct - Jan 7-8 days Local Suitable substrate for nest building (sand or 

http://www.fishbase.org/
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Fish Species Life Span Spawning 

Season 

Incubation Duration* Migration Other 

Common Name Scientific Name 

gravel) and aquatic plants for larval recruitment 

Murray Cod Maccullochella peelii 

peelii^v, @V 

> 50 years Sept – Dec 6-13 days Local, River/Floodplain 

and moderate distance 

Logs or hard river bank required as a substrate for 

laying eggs 

Western Carp 

Gudgeon 

Hypseleotris 

klunzingeri 

2-3 years Sept – Feb 2 days Local Hard surfaces required as a substrate for laying 

eggs.  Aquatic vegetation for habitat 

 

Golden Perch Macquaria ambiguav >20 years Sept – Feb 1–1.5 days Local, River/Floodplain 

and long distance 

 

Silver Perch Bidyanus bidyanus^CE >20 years Nov – Jan 1-1.5 days Local, River/Floodplain 

and long distance 

 

 

   * Time that eggs take to develop into larvae (eggs require inundation at least for this period) 

   ^ FFG listed species in Victoria (FFG Act); ^X = Listed as an Extinct Species under FFG Act;  ^CE = Listed as a Critically Endangered Species under FFG Act; ^E = Listed as an 

Endangered Species under FFG Act;  ^v = Listed as a Vulnerable Species under FFG Act; ^NT = Listed as a Near Threatened Species under FFG Act; ^DD = Data Deficient in Victoria 

(DNRE 2000); v = Listed as Vulnerable (DNRE 2000) 

   @E = Endangered under EPBC Act; @V = Vulnerable under EPBC Act 
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3.2 Waterbirds 

Waterbirds are an important component of the aquatic fauna dependent upon the Winton 

Wetlands and add significant biodiversity and significance to the system. Several bird 

species are listed as nationally and internationally significant. 

Birds present and previously recorded on site are listed below: 
 

Common Name Scientific Names 

Australasian Darter  Anhinga novaehollandiae  

Australasian Shoveler  Anas rhynchotis  

Australian Pelican  Pelecanus conspicillatus  

Australian Wood Duck  Chenonetta jubata  

Azure Kingfisher  Ceyx azureus  

Black Swan  Cygnus atratus  

Blue-billed Duck  Oxyura australis  

Brown Quail  Coturnix ypsilophora  

Chestnut Teal  Anas castanea  

Eurasian Coot  Fulica atra  

Great Egret  Ardea alba  

Grey Teal  Anas gracilis  

Hardhead  Aythya australis  

Laughing Kookaburra  Dacelo novaeguineae  

Little Black Cormorant  Phalacrocorax sulcirostris  

Masked Lapwing  Vanellus miles  

Musk Duck  Biziura lobata  

Pacific Black Duck  Anas superciliosa  

Pied Cormorant  Phalacrocorax varius  

Pied Currawong  Strepera graculina  

Purple Swamphen  Porphyrio  

Straw-necked Ibis  Threskiornis spinicollis  

Swamp Harrier  Circus approximans  

Whistling Kite  Haliaeetus leucogaster  

White-bellied Sea-eagle  Haliaeetus leucogaster  

White-faced Heron  Egretta novaehollandiae  

White-necked Heron  Ardea pacifica  

Yellow-billed Spoonbill  Platalea flavipes  

 

3.3 Other Vertebrates 

Frogs, reptiles and bats are amongst the other native vertebrates which are dependent upon 

the wetlands. These include: 

Frogs 

Barking Marsh Frog (Limnodynastes fletcheri) 

Common Eastern Froglet (Crinia signiferi) 

Common Spadefoot Toad (Neobatrachis sudelli)  

Peron's Tree Frog (Litoria peroni) 

Pobblebonk (Limnodynastes dumerili) 

Sloane's Froglet (Crinia sloanei) 

Spotted Marsh Frog (Litoria tasmaniensis) 
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Reptiles 

The wetlands support significant populations of the long-necked turtle (Chelodina longicollis) 

and are found in all locations in the wetland complex. The recent fish sampling indicates a 

healthy population of turtles which are predatory on fish, macroinvertebrates and tadpoles. 

Bats 

Bats are important fauna in any ecosystem but the Southern Myotis (Myotis macropus) is a 

wetland dependent present within the system. Southern Myotis is a predator on fish and 

invertebrates within the wetlands. 

 

3.4 Macroinvertebrates 

Observations on the presence and relative abundance of aquatic macroinvertebrates were 

made during the 2014 fish survey help to understand the likely prey for native fish and the 

general biodiversity present (Table 3). Freshwater prawn (Macrobrachium autsraliense), 

Shrimp (Paratya australienis), and the Yabby (Cherax destructor) are common or abundant 

and are likely to provide a significant food source for large-bodied native fish. The Winton 

Swamp under present conditions is the least diverse in macroinvertebrates, only supporting 

a few hardy species due to the harsh water quality and habitat conditions at this site. This 

contrasts to the Duck Pond which supports the most diverse invertebrate community due to 

the extensive submerged aquatic vegetation beds, fringing vegetation, and woody debris, 

which provides ample habitat.  

Table 3: Invertebrates caught by all methods (+ = present; ++ = Common; +++ = Abundant) 

Site 

 

Species 

Winton 

Swamp 

Duck Pond Borrow Pits Outlet 

Channel 

Freshwater prawn 

(Macrobrachium autsraliense) 
- - ++ ++ 

Shrimp (Paratya australienis) - +++ +++ + 

Yabby (Cherax destructor) + +++ + +++ 

Backswimmers (Anisops sp.) +++ ++ - - 

Water Boatman (Corixiidae) +++ ++ + - 

Dragonfly (Aeshnidae) - + - - 

Damselfly (Zygoptera) - ++ - - 

Diving Beetle (Dystiscidae) - + - - 
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4. ISSUES 

Multiple issues need to be considered when developing a fish and aquatic habitat plan for the 

Winton Wetlands. These issues have been categorised in the following six areas: 

o Habitats and wetlands Present or Desired; 

o Fish Present or Desired 

o Exotic Fish Management 

o Fish Population Management in Low Water 

o Managing Recreational Activities (including Fishing) 

o Habitat and Sediment Management 

This section will describe the issues and their relevance to the management of the reserve 

and the next section will review various management options which address one or more of 

these issues. 

 

4.1 Habitats and Wetlands Present or Desired 

A wide range of habitat and wetland types are needed within the Winton Wetlands Reserve 

as greater habitat diversity will result in increased biodiversity of fish, invertebrates and 

vegetation. The photo below (Figure 1) shows Winton Swamp prior to Lake Mokoan and 

provides a vision for the rehabilitated wetlands. It shows a range of habitats, such as open 

water, vegetated wetland areas, woody debris and stags, and flooded woodlands, which 

would provide an ideal level of habitat diversity. This state may not be achievable in the 

short term, but should represent an aim of management. 

 

Figure 1: Winton Swamp in 1959 prior to Lake Mokoan being built (Helen Aston) 
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The poor sediment condition and low habitat diversity has resulted from the history of the 

site (conversion to a water storage and now currently a rehabilitating wetland system) and 

the nature of the sediment underlying the wetlands in the Winton region. Both these aspects 

have resulted in less habitat diversity through the action of natural physical forces at play 

within the reserve. The dispersive clay-dominated sediments tend to form a loose sediment 

layer over the base of the large open un-vegetated wetland (for example Winton Swamp and 

Sergeants Swamp). This layer is easily moved from the higher points of these wetland beds 

into the deeper holes as well as smothering any submerged woody debris by wind and 

currents. Loose shifting sediments are also an extremely challenging environment for 

aquatic vegetation to become established. Further, the fine sediments can easily be 

suspended in the water column making the conditions turbid and difficult for light to 

penetrate to the wetland bed, which would further inhibit vegetation germination.  

Suspended sediments also smother fish eggs and macroinvertebrates on the benthos, woody 

debris, and any submerged vegetation. These processes provide the rationale for finding 

ways of promoting habitat diversity and controlling sediment. 

The mechanisms or management options to address this issue include resnagging (using 

local dead stags within the wetlands) and revegetation which offer the best results for the 

effort required. Earthworks in the base of the wetlands might be useful but is expensive. The 

creation of connecting channels have a role, but re-creating deep holes may not be cost 

effectives as they are likely to refill quickly. The recent drying event, exposed the fact that 

the hole excavated near the Spit island at the time of the Green Swamp fire has been filled-

in since (and suggestive of a highly mobile sediment). This indicates this type of option is 

likely to be ineffective until the sediments issues (mobile sediment and inputs of high loads 

of sediment) are resolved. 

The earthworks which were regarded as useful in the Lake Mokoan Restoration Project were 

the creation of small raised levees below the full supply level (these were used to create 7 

Mile and 11 Mile Constructed Wetlands as well as several smaller structures). These 

wetlands have revegetated and displayed low turbidities and high biodiversity (Lloyd 1997) 

after a short while of operation. They are still in good condition almost a decade later, 

displaying amongst the highest numbers of native plants of all wetlands and IWC scores, 

indicating a “Good” condition (Hamilton 2013).  

These created zones retain water for a longer period on drawdown and provide some 

variation in bed morphology and facilitate revegetation, which in turn is likely to lead to 

increased biodiversity and improve the water quality of the site. 

A bathymetry survey will assist in understanding the morphology of the beds of the larger 

wetlands as well as connections between these and potentially connected wetlands such as 

the Borrow Pits and outlet channel. Understanding the bathymetry of the large wetlands will 

also enable a water regime analysis to be undertaken to model water levels over time and 

this will help forecast likely wetland types to develop and the ability of the larger wetlands to 

support large-bodied native fish. 

 

4.2 Native Fish Present or Desired 

Three highly desirable native fish are present (Murray Cod, Carp Gudgeon and Smelt) within 

the Reserve but their distribution is patchy across the system. The native species being 

found only in the smaller water bodies around the margins of the main open water bodies of 

Winton and Sergeants Swamps. The main open water bodies do not have any native fish 

present, with only Carp and Gambusia being sampled. It is likely that extremely hot weather 
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just prior to the January 2014 survey had caused any remaining native fish to die from 

anoxia, due to the shallow and exposed nature of these systems. The smaller wetlands have 

vegetation and deeper water likely to ameliorate the temperatures and lack of oxygen. This 

provides another incentive to increase habitat complexity in these wetlands. 

Increasing biodiversity and fish distribution within the wetlands of the reserve is relatively 

easy, as fish can probably be taken from one location to another without a translocation 

permit, as long as they form part of an interconnected system. This would need to be 

confirmed with the TEP Secretariat at DEPI Queenscliff. However, even if an application for 

transfer from within the reserve (or nearby) to other locations within the reserve is required, 

it is likely to be approved, as it will comply with the pathways set out in the Public Water 

Translocation Protocol (DEPI 2005). Fish stocking of commercially produced fish (Golden 

Perch, Silver Perch, Murray Cod and Catfish) would also be possible with a translocation 

permit from DEPI. Monitoring fish present within the catchment and wetlands of the Reserve 

will help understand what species inhabit or could potentially inhabit Winton Wetlands as 

well as help understand the response to management interventions. 

4.3 Exotic Fish Management 

Management of exotic fish species (such as Carp, Redfin, Gambusia, Weatherloach and 

Goldfish) is imperative if fish biodiversity is to be maintained in the long term.  

Carp form large populations in Winton Wetlands and these large populations can adversely 

affect native fish, their habitat, and vegetation diversity. Carp have a particularly negative 

impact at Winton Wetlands through preventing new vegetation beds or seedlings surviving 

after germination, thereby exposing the high dispersive clay sediment to wave action and 

erosion. This has a cascade impact on the whole ecosystem health (see section 4.1). 

Carp are known to migrate from the Broken River system at the Outlet Channel in a 

significant flooding event, when the surface water levels of the outflow from the wetlands 

and the Broken River floodwaters are more or less coincident. Such migration of large carp 

was observed by several community members in 2010-2012 flooding periods. There are 

several other potential sources of exotic fish into the system in flow events: 

 11 Mile Creek; 

 Winton Creek/Channel system; 

 7 Mile Creek; and 

 the GMW storage which is pumped from the Broken River waters near the outlet 

channel, and which when pumped into the storage, overflows into Blacks Swamp. 

Little is known about the likely fish movement of native or exotic fish with these sources, 

however, large carp have been observed at the 11 Mile Creek Wetland, the Boggy Bridge 

Road low-level crossing, and the Winton Channel in flood events. There are also likely to be 

deeper pools and dams, some potentially on adjacent private land, that retain water and fish 

populations in dry periods. 

The wetlands within the Reserve are known to dry out (or drawdown to low levels) and this 

provides opportunities for control. Fishdowns of Carp (and other exotics) would be beneficial 

in reducing these populations and preventing the species from dominating the fish fauna of 

the wetlands. Periods of low water level are ideal to undertake fishdowns as fish are 

concentrated and removal is cost effective. Targeting periods of low water level and cold 

seasonal conditions (late autumn for Winton Wetlands) is the most effective for Gambusia 

control (Tonkin et al 2011). During this period Gambusia populations are low already, and 

generally consist of overwintering adult females, which can be readily caught in seine nets, 
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and their removal significantly reduces the re-colonisation by this species in the following 

spring. It is only practical in small isolated wetlands (Tonkin et al. 2011), so it is not likely to 

be effective in the large, open water bodies, such as Winton Swamp or Sergeant Swamp but 

could be useful for the smaller water bodies (such as Borrow Pits, Duck Pond and other 

smaller water bodies). Regular drying events in the larger water bodies would provide the 

most effective way of controlling carp. It has been estimated that drying wetlands ever six 

years will prevent Carp growing to very large sizes as well as control the populations of carp 

by limiting the size of the breeding population (Brown 19XX).  

Fishdowns will also need to consider the deeper pools and dams present on the floodplain of 

the known inlets if a systematic approach to reduction of exotic fish movement into the 

wetlands is being considered, to prevent re-invasion after drying events. 

There is also a beneficial effect from habitat management to increase habitat diversity 

(section 4.1) as this will also allow natives to have a refuge and better habitat. Stocking of 

larger piscivorous native fish species could also be beneficial in controlling some exotic fish 

species, depending on the size of the water body (but this would need to be evaluated on an 

individual wetland basis to assess its efficacy and potential impacts on other native fish). 

 

4.4 Fish Population Management in Low Water 

Having a plan to manage fish populations during periods of low water levels may be 

necessary to allay community concerns on the loss of valuable native fish resources, 

especially if public funds have been used to stock those fish. Native fish may become 

stranded if the water level signals to move to the deeper water sections (outlet channel) are 

not strong enough or drying is too rapid. Without intervention, these fish are likely to die 

after becoming stranded, leading to poor public perception of the Winton Wetland 

Committee of Management, based on past experiences at Lake Mokoan. 

Carp are more likely to become stranded and be more obvious because of their large size, 

and sometimes large population size, but this is generally not a public concern, and it is not 

likely to cause odour problems as the site is too remote from residences. Burying 

accumulations of dead Carp could be done, if significant odour problems did occur but is 

likely to be expensive. 

Provision of information to the community during drying phases about the natural ecosystem 

functions facilitated by drying will help alleviate some issues. It can be explained that this is 

all part of a natural cycle and how stranded fish play an important role as feed for breeding 

waterbirds and the decomposing fish can be important in the nutrient cycle of the wetland. 

Constructing connecting channels or deep-water refugia in the bed of the wetlands could be 

considered, but these will be expensive and may not solve the issues. Surveys of large water 

bodies in drawdown phases to understand fish populations and contingency plans in place to 

remove stranded native fish, with the help of volunteers and agency staff, is likely to be 

required in some instances. It would be suggested that fish are moved locally to Borrow Pits 

or the GMW storage, where deeper water exists, and fish could be moved back into the main 

body of water if required, or angling opportunities be made available at the Borrow Pits. 

These small scale movements are unlikely to be regarded as translocations, so approvals 

from DEPI would not be required. If they were required, approval should be sought ahead of 

time (with each application lasting 5 years), so that movements can be made without delay. 
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4.5 Managing Recreational Activities (including Fishing) 

Recreational activities should be fostered at Winton Wetlands, as the natural assets of the 

Reserve allow bird watching, nature walks, bike riding, canoeing and (potentially) 

recreational fishing opportunities. Increased recreational use of the wetlands will also 

engender greater support and understanding of the value of the wetlands among the wider 

community and policy makers. 

Recreational fishing could be developed at a low level into the future at Winton Wetlands 

with some judicious stocking of angling species, management of the wetlands to improve 

habitat for native fish (see Section 4.1 to Section 4.4), and establishment of some facilities, 

access points (a potential boat ramp for high water years), zoning, and provision of 

information. Initial efforts might be best focused upon the Borrow Pits, if adequate 

recreational fisher access and facilities (shade) to these constructed wetlands could be 

provided. 

Stocking of these water bodies would also allow a brood stock to be available for recolonising 

Sergeants and Winton Swamps in the wetter years, creating higher water levels which would 

allow a natural connection to the Borrow Pits (see Section 4.2). 
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5. MANAGEMENT ACTIONS 

In order to manage the fish and aquatic habitat of the Winton Wetland Reserve, a number of 

actions are proposed which are based on the issues assessed in Section 4. These include: 

o Bathymetry Survey 

o Water Regime Analysis 

o Habitat Management 

o Revegetation 

o Fish stocking 

o Recreation Facilities 

o Exotic Fish Control 

o Contingency Plans for Managing Fish During Drying Phases 

o Monitoring 

 

5.1 Bathymetry Survey 

A bathymetry survey will provide data to develop a DEM of the base of the wetlands. This 

will be essential for the future management of the site as it will allow a water regime 

analysis to be conducted, to better understand the hydrodynamics of the wetlands, and 

assist management of the issues identified in this plan. A bathymetry survey will assist in 

understanding the morphology of the beds of the larger wetlands as well as connections 

between these and potentially connected wetlands such as the Borrow Pits and outlet 

channel. Understanding the bathymetry of the large wetlands will also enable a water regime 

analysis to be undertaken to model water levels over time and this will help forecast likely 

wetland types to develop and the ability of the larger wetlands to support large-bodied 

native fish. 

Previous bathymetry data has been developed, but the recent fish survey indicates that the 

predictions of water levels by that data were not reliable and that changes in bed 

morphology since the last survey must have occurred. 

In April 2014, the WWCoM undertook a DGPS survey of the site, and are currently analysing 

the data to create bathymetry maps and a DEM for Winton Wetlands. 

 

5.2 Water Regime Analysis 

A water balance model of the wetlands would assist in understanding the potential water 

regime of the wetlands. Understanding the potential water regime is critical in understanding 

what type of wetlands will develop, and if they are suitable for fish habitat.  

A two-step process is proposed. The first step is to develop a water balance model (such as 

SWET), using information from the DEM (& Bathymetry Survey), rainfall and evaporation 

data, as well as any groundwater dynamics information. The water balance model will 

produce a proposed water level regime for each of the wetlands modelled under past and 

future climate regimes. The second step is to use the water level data and model the likely 

ecosystem responses in terms of the types of flora and fauna which will be supported by 

individual wetlands. This would use known information on ecology-flow relationships and 

predictions can be made based on water depth achieved, duration of particular water levels 

achieved, filling and drawdown rates, and other factors.  
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5.3 Habitat Management 

The two most cost-effective habitat management options are resnagging (using local stags 

within the wetlands) and revegetation (Section 5.4). A third but perhaps more expensive 

option is undertaking earthworks in the base of the wetlands which while might be useful in 

enhancing the physical habitat diversity. 

Woody debris can be easily added to each of the large wetlands (Sergeants, Winton and 

Greens Swamps) by felling the numerous stags in these wetlands. The opportunity of a dry 

phase in the wetlands should be taken to drop these stags and assemble a few stags 

together in clumps in a number locations within the wetlands. Also additional stags should 

be felled and transported to the Borrow Pits and submerged to improve habitat conditions in 

these locations. 

The earthworks which were regarded as useful in the Lake Mokoan Restoration Project were 

the creation of small raised levees below the full supply level (these were used to create 7 

Mile and 11 Mile Constructed Wetlands as well as several smaller structures). These 

wetlands quickly revegetated, improved water quality conditions and high biodiversity (Lloyd 

1997). The bathymetry analysis will show flow paths within the large wetlands (Sergeants, 

Winton and Greens Swamps), which will benefit most from such structures to retain water 

for a longer period on drawdown and provide some variation in bed morphology. This will 

facilitate revegetation, increased biodiversity and improve the water quality. Alteration of the 

sill levels between wetlands such as Sergeants, Winton and Greens Swamps may also be 

necessary to re-establish a more conducive water regime for revegetation.  
 

5.4 Refugia Establishment 

The use of the Duckpond and the Borrow Pits as refugia for fish and other flora and fauna 

requiring permanent waters add significantly to the Reserves biodiversity. These areas 

support populations which could be used to restock the wetlands after a major drying event 

if these species did not recover naturally. 
 

5.5 Sediment Management 

Control of sediment inflows and binding of sediment already present with the large wetlands 

may be an important management actions to improve habitat conditions with the Winton 

Wetlands. 

Lloyd 2014 surmised that some sediment infilling had occurred in the Sergeants and Winton 

Swamps, relative to the previous levels. The recent dGPS survey have provided a new series 

of depth contours for the wetlands and this shows that the lowest point in Winton Swamp is 

now 159.75mAHD and 159.85mAHD in Sergeants Swamp. Furthermore, most of the base of 

Winton Swamp is above 159.9m. This compares to the previous deepest point of 

159.65mAHD (when it was dry - zero capacity), indicating infilling of 200mm-300mm in 

recent years. This has the consequence that these wetlands are now shallower [and flatter] 

and these will now dry more quickly and more often. 

Managing sediment inflows from the Winton Creek/Channel system using a chain of ponds or 

treatment train approach is likely to be the most effective. However, we currently lack 

enough detail on sediment sources in this part of the system. A Masters student from 

University of Melbourne doing an investigation along the length of this system’s catchment 

to investigate potential sources. Subsequent sediment modelling will provide the basis for 

discussions with the Benalla Rural City to deal with their contributing parts, and with the 

GBCMA to discuss facilitation of improvement works at all sources of sediments into the 

system. 



Winton Wetlands Fish and Aquatic Habitat Management Plan…30 

 

 

 

 

5.6 Revegetation 

Revegetation is an important restoration process for the wetlands and is best driven by 

natural water regimes. The water regime analysis will provide information on what plants are 

likely to regenerate. In the interim, trials of the translocation of propagules (seeds, 

rhizomes, cuttings) of some selected aquatic plants (on drawdown) could be undertaken to 

test which species and method works most effectively. This will help develop plans for 

targeted revegetation, if the natural revegetation does not eventuate. 
 

5.7 Fish Stocking 

Fish biodiversity and distribution could be improved the wetlands of the reserve by moving 

native fish from one location to another. This is unlikely to require a translocation permit, as 

they belong to part of an interconnected system. This would need to be confirmed with the 

TEP Secretariat at DEPI Queenscliff. However, even if an application for transfer from within 

the reserve (or nearby) to other locations within the reserve is required, it is likely to be 

approved, as it will comply with the pathways set out in the Public Water Translocation 

Protocol (DEPI 2005). In the short term, it is recommended that Carp Gudgeons be captured 

in the Borrow Pits and stocked into Sergeants, Winton and Greens Swamps when they refill, 

given these sites are potentially connected. This could be conducted as part of exotic fish 

control or fish surveys with many Carp Gudgeons will be captured as by-catch, and removal 

of Carp Gudgeons within the Borrow Pits is unlikely to have significant impacts. Native 

shrimps and prawns, which also featured in high abundance in the Jan 2014 survey could 

also be moved into the large wetlands as these macroinvertebrates feature in the diets of 

native fish. 

Further, stockings of commercially produced fish (Golden Perch, Silver Perch, Murray Cod 

and Catfish) would also be possible with a translocation permit from DEPI. This could be 

considered in the medium term into the Borrow Pits (excluding Borrow Pit 2 as Murray Cod 

are known to exist here and any changes may affect this population), once these have been 

surveyed and existing fish species are documented. 

 

5.8 Recreation Facilities 

Jetties, boardwalks and launching facilities in the Borrow Pits will enhance their ability to be 

used as a recreational fishery. These sites are publically accessible in a number of locations 

and it is expected that it could become the focus of recreational fishing. Works at these sites 

are best made in the medium to long term because even if native fish stocking takes place in 

the short to medium term, it will take 2-5 years before fish are of angling size (depending 

upon species) and conditions are conducive for recreation (shade trees and facilities for easy 

and safe access). It is unlikely the other wetlands will be the focus of much recreational 

fisheries in the short term or if so, only in sequences of wet years, due to the shallower 

nature of the site than previously understood. The DEM and water regime analysis will 

confirm this. 
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5.9 Exotic Fish Control 

Control of exotic fish species (including Carp, Redfin, Gambusia, Weatherloach and Goldfish) 

is important in managing native fish populations and habitat conditions of the wetlands (in 

particular, control of Carp is seen as a crucial action). 

Sources of Carp to the Winton Wetlands should be surveyed and Carp in isolated water 

bodies (pools in the decommissioned inlet channel, pools in 7 Mile or 11 Mile Creeks, the 

Borrow Pits and Outlet Channel) should be surveyed and Carp (and other exotics removed. 

Periods of low water level are ideal to undertake fishdowns as fish are concentrated and 

removal is cost effective. Targeting periods of low water level and cold seasonal conditions 

(late autumn for Winton Wetlands) is the most effective for Gambusia control (Tonkin et al 

2011).  

The wetlands within the Reserve are known to dry out (or drawdown to low levels) and this 

provides opportunities for control, so control in the source locations while the major 

wetlands are dry or at very low water levels would be the best timing for control actions.  

Equally, fish traps or Carp screens (on the outlet and other feasible inlet locations) could be 

very useful in preventing Carp invading the wetlands from source locations. It is proposed 

that a two-way fish trap is installed in the outlet structure of Sergeants Swamp to capture 

fish moving out of the wetland and prevent fish entering the wetland (from Stockyard Creek) 

in high water levels. The installation of a Carp trap within the Inlet Channel may also be 

feasible, if this was shown to be a source of Carp and these cannot be adequately controlled. 

In other locations, likely to be sources of Carp, such as 7 and 11 Mile Creeks, Carp traps 

may not be viable but carp screens (mesh fences and appropriate diameter) could be 

installed to prevent large Carp entering the wetlands. This is quite useful in terms of 

inhibiting breeding fish entering the wetlands and significantly increasing the time period 

before Carp can build up to high densities of large fish (which are seen as the most 

destructive). 

 

5.10 Contingency Plans for Managing Fish during Drying Phases 

Establish a written, documented and explained plan to manage fish populations during 

periods of low water levels will to allay community concerns. 

The plan should include the following: 

o Provision of information to the community during drying phases about the natural 

ecosystem functions facilitated by drying.  

o Surveys of large water bodies in drawdown phases to understand fish populations 

and therefore responses required (only Carp may mean no response or large 

numbers of native fish may require more actions). 

o Contingency plans in place to remove stranded native fish, with the help of 

volunteers and agency staff, will ensure the WWCoM is prepared in that eventuality. 

o Valuable native fish should be moved locally to the Borrow Pits or the GMW storage, 

where deeper water exists, and fish could be moved back into the main body of water 

if required, or angling opportunities be made available at the Borrow Pits.  

o If required, translocation approval should be sought ahead of time (with each 

application lasting 5 years), so that movements can be made without delay, when 

drying begins. 
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o In addition, the WWCoM has a water right of 22 ML annually. With this volume of 

water it would only be viable to be used to maintain water in the Duck Pond wetland 

(pumped from the GMW storage nearby) or the Borrow Pits (sourced from the Broken 

River system) in very dry years to maintain aquatic habitat for fish. 

 

5.11 Monitoring 

Monitoring fish present within the catchment and wetlands of the Reserve will help 

understand what species inhabit or could potentially inhabit Winton Wetlands as well as help 

understand the response to management interventions. 

In the short term, a survey of fish within the inflowing streams (and nearby wetlands, dams 

and watercourses) should to determine sources of fish, the species present and other habitat 

conditions. This could be done together with Carp control work. 

A monitoring program to chart the changes in habitat, water quality and fish populations of 

the wetlands through all stages of filling and drying wetlands will provide the managers with 

the necessary information to respond to issues that may arise and gain valuable information 

to manage and restore the wetlands into the future. 

 

6. CONCLUSION 

Two support documents have been prepared to further detailed the manage components of 

the aquatic habitat and biota of Winton Wetlands. These are: 

WWCoM. 2014a. Carp Management in and around Winton Wetlands. DRAFT v3. 

22/12/2014. Winton Wetlands Committee of Management 

WWCoM. 2014b. Water Quality and Aquatic Vegetation Management at Winton 

Wetlands. DRAFT v3. 22/12/2014. Winton Wetlands Committee of Management. 
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8. APPENDICES 

A workshop was held during field work for the fish survey being conducted in January 2014. 

The workshop was attended by Lance Lloyd, Steve Hamilton (Restoration Scientist, 

WWCoM), John Douglas (DEPI) and two volunteers Noel O’Connor (GVAC) and Gary 

Versteegen. Alistair Cameron and Joe Pera also provided inputs to this plan during fieldwork 

with the author 20th - 22nd January 2014.  

The notes from this workshop are below but the ideas and information has been 

incorporated into the plan attached. 

 

Workshop Notes 

 

Issue Discussion 

Fish at the Site – Past 

and Present 

 

Natives 

Murray Cod 

Golden Perch (Yellowbelly) 

Catfish 

Gudgeons (principally Carp Gudgeons) 

Smelt 

Flat headed Galaxias 

Potential Natives 

Rainbowfish 

Pigmy Perch 

Hardyheads 

Exotic Fish 

Redfin Perch 

Carp 

Gambusia 

 

Managing Recreational 

Fishing 

Jetties along outlet channel and borrow pits 

Extend boat ramp into the wetlands (or better still locate it at 

the outlet channel) 

Encourage recreational fishers by having good native fish 

populations. 

o Target Kayak or canoe fishers  

Board walks across parts of the swamps? 

Only stock borrow pits, outlet channel or Duck Pond? These 

locations would need infrastructure, revegetation and 

resnagging (or other habitat improvement) 

Fishing facilities and stockings should be set up before 

publicising it to the public or fishing groups 



Winton Wetlands Fish and Aquatic Habitat Management Plan…35 

 

 

 

Issue Discussion 

Cod bred in Lake Mokoan, probably can do so in Winton 

Wetlands (evidence this has occurred in Borrow Pits in 2014). 

Yellowbelly also bred in Lake Mokoan? Not sure if they were 

present in original Winton Swamp. 

 

Sedimentation The site contains more sediment and is more ephemeral than 

previously thought – filling in 2011 may have been cause of 

slumping of sediment 

Is the major sediment source the swamp itself or creeks or 

inflows (Winton Ck)? 

Works on inlet channel – source of sediment, exotic plants and 

fish? Can WWCoM act directly or need to work with CMA. 

 

Exotic Fish Management Use drying events to control exotic fish (Carp) 

Create barriers to exotics in high flows 

Pools in creeks (and inlet channel) upstream of Winton wetlands 

– these may be sources of exotic fish 

Carp and Gambusia can be controlled through fish downs 

Redfin are a predatory species 

 

Fish Management in low 

water levels 

System may be more ephemeral than previously thought – due 

to sedimentation and climate change 

Cod dig holes near logs to survive in low water periods. 

Salvaging fish – contingency plans needed (consider the timing 

of rescue) 

Refugia (deep holes) with drains into a central area 

Refugia have several advantages: 

o native fish last longer during low flows 

o easier to rescue natives 

o may make it viable to collect Carp for fertiliser 

o removal of Carp removes risk of stench of dying fish 

Connecting up channels and borrow pits may allow natives to 

escape to deeper water 

Trap Carp moving between areas – especially impt if channels 

are interconnected 

 

Current drying event Mostly Carp present (survey showed this), so issue of loss of 

native fish is not a big problem. Cod are no longer present or in 

low numbers? The depth in Jan 2014 is shallower than in 2009  

Clean up may be necessary after drying up 
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Issue Discussion 

Check for native fish near logs 

Press release before drying causes mass deaths of Carp 

o Inform that the site has been surveyed and no native 

fish in shallow/drying waterbodies 

o Plan briefings with DEPI and EPA 

o Follow EPA Fish Kill protocol 

o Keep watch on site in case natives surface and need 

rescuing  

o Manage expectations at site (fish kills may occur but not 

natives) 

 

Stockings Cod are 70 cents each; Yellowbelly are 30cents each 

 

Habitat  Habitat for fish could be improved by digging a deep hole in 

Winton and Sergeants Swamps. Build an island with the spoils 

(for waterbirds). Changes in bathymetry would improve habitat. 

Approvals easy due to “recent sedimentation” rules. 

 

Environmental Water Environmental water allocation for Winton Wetlands would be 

useful to maintain water levels and improve water quality in low 

inflow years. 

 

Connectivity Connection with Broken River – water flows “upstream” via 

channel. Water used to flow up along Stockyard Creek to 

Winton wetlands from the Broken system. New channel 

enhances this flow direction by deliberate dredging to allow flow 

“upstream”. 

Issue is not only water but allowing access to native fish, 

introduced fish (e.g. Carp and Gambusia) and weeds (e.g. 

Cabomba, Arrowhead) 

Keep outlet channel wall intact to use as a local fishery? 

Borrow Pits only flooded in 2010/2011 event. Borrow Pits in the 

south are more likely to be isolated. Model flooding of each 

water body to understand how these can be managed. 

New bathymetry needed 
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Appendix 2: Wetland descriptions from Lloyd (2014) 

Winton Swamp 

Winton Swamp (Figure 3; Sites 1 & 2 in the 2014 fish survey, Lloyd 2014) is a large (1500ha) wetland 

which is dominated by shallow open water. Sampling in late January 2014 indicated that large areas of 

the site were only 0.35m to 0.45m in depth, which was less than expected. The wetland has a thick 

layer of unconsolidated sediment (clays and organic matter) which may indicate recent sedimentation 

(most likely from the major filling events from September 2010 to January 2012). In late January 

2014, water quality sampling indicated the wetland was quite saline at about 2000EC and turbid (161 

NTU) with a pH of 8.24 to 8.4. The water column was well oxygenated, but this was probably due to 

high levels of algal growth during much of the day. There was some evidence of low oxygen events 

having occurred recently with some fish deaths in the weeks before the event. In January 2014, the 

site was on its way to drying out completely within weeks, except for a rain event which extended the 

water levels for another month or so. The wetland had very little vegetation apart from a sparse cover 

of Bulrush (Typha sp.), Juncus sp. and Cane Grass (Eragrostis infecunda) around the margins and no 

submerged aquatic species. The only cover within the wetland was some woody debris. 

Duck Pond 

The Duck Pond (Figure 3; Site 3 in the 2014 fish survey, Lloyd 2014) is a constructed wetland with a 

long history at the site, and in recent years operated naturally, filling with stream run-off (spring fed) 

and rain events. It is small site of about 40ha and about 0.5 to 1.5m deep (Jan 2014), with a 

maximum depth of about 2m when it is full. The sediment was clay overlain by a thick organic layer. In 

late January 2014, water quality sampling indicated the wetland was freshwater (530EC) and 

moderately turbid (73 NTU), but was also tannin stained with organic material in the water column, as 

opposed to the clay present in the water column of Winton Swamp. It was also alkaline with a pH of 

8.49 and well oxygenated (for similar reasons to Winton Swamp). The Duck Pond was well vegetated 

with a eucalypt and reed riparian vegetation, and Water Primrose (Ludwidgia sp.) and Water Pepper 

(Persicaria sp.) around the margins growing into the water’s edge. The submerged vegetation cover is 

extensive with Watermilfoil (Myriophyllum sp.) and Eel Grass (Vallisneria sp) covering large areas of 

the wetland. 

Borrow Pit 1  

Borrow Pit 1 (Figure 4; Site 4 in the 2014 fish survey, Lloyd 2014) was left over from works to 

construct Lake Mokoan and is a deep, narrow waterbody with stepper sides than natural wetlands. The 

borrow pits are filled from the wetlands themselves under high water levels and local rainfall and run-

off. They retain permanent water because of their depth. Borrow Pit 1 has turbid water (101 NTU), 

which is well oxygenated and fresh (salinity 426 EC) with a neutral to slightly alkaline pH (7.7). It had 

a maximum depth of 3.9m in January 2014 when water levels were not at full supply levels. This 

borrow pit has some woody debris and fringing Typha sp. beds for cover and habitat for fish. 

Borrow Pit 2 

Borrow Pit 2 (Figure 4; Site 5 in the 2014 fish survey, Lloyd 2014) is similar in construction and form 

to Borrow Pit 1 but had clear water (17 NTU), which is well oxygenated and fresh (salinity 530-548 EC) 

with a slightly alkaline pH (8.3). It had a maximum depth of 2.9m in January 2014 when water levels 

were not at full supply levels. This borrow pit has some woody debris and fringing Typha sp. beds for 

cover and habitat for fish, as well as extensive beds of Red Milfoil (Myriophyllum sp.) in the margins 

(up to over a metre in depth). 

Outlet Channel 

The outlet channel (Figure 4; Site 6 in the 2014 fish survey, Lloyd 2014) was formalised during the 

decommissioning process and is isolated as a separated water body from Sergeants Swamp, which is 

its major water source as they are connected at higher water levels. The outlet channel has very turbid 

water (251 NTU), which is well oxygenated and fresh (with a salinity of 845 EC) and a neutral pH 

(6.96). It was a shallow water body in January 2014 with a maximum depth of 0.7m but would reach 

1.5 – 2m deep when it was at full supply level. The outlet channel had no woody debris and no fringing 

Typha sp. or aquatic plant beds for cover and habitat for fish. 


