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Introduction 
Trout cod (Maccullochella macquariensis) is a charismatic Percichythid fish of the 
Murray-Darling Basin (MDB) in southeastern Australia. The MDB is home to >2 
million people, covers 1,055,600 km2 and is Australia’s ‘food bowl’. Agricultural 
production in the MDB is on average 35 - 40% of the total gross value of 
Australia’s agricultural production with irrigated agriculture using over 80% of the 
water resource. Trout cod is a relatively long-lived (>20 years), large bodied 
(max. size 16 kg and 850 mm total length) apex predator strongly associated with 
instream structural woody habitats, which exhibits limited movements, especially 
as adults. Although long suspected as a distinct taxon, it was only formally 
described as a species different to Murray cod (M. peeli) in 1972. It is now 
recognized as one of four cod species in Maccullochella, all of which are formally 
listed as nationally threatened. Trout cod is listed as endangered nationally, and 
in each State/Territory in which it still occurs (New South Wales (NSW), Victoria 
(Vic), Australian Capital Territory (ACT) (Lintermans et al., 2005). The species is 
also listed as Endangered (C2a) by the IUCN and by the Australian Society for 
Fish Biology. 
 
Goals 
x� Goal 1: Develop hatchery breeding programs for trout cod to provide juvenile 

fish for reintroductions. 
x� Goal 2: Establish additional self-sustaining populations of trout cod throughout 

its range. 
x� Goal 3: Conserve 
the two key trout cod 
populations in the 
Murray River and 
Seven Creeks. 
x� Goal 4: 
Rehabilitate habitat 
for trout cod at 
selected sites 
throughout its range. 
x� Goal 5: Undertake 
research to provide 
new knowledge to 
support conservation 
management. Trout cod © Gunther Schmida 
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Success Indicators 
x� Indicator 1: Hatchery programs exist that regularly produce fingerlings for 

stocking. 
x� Indicator 2: Fish are stocked in suitable locations across the species range. 
x� Indicator 3: Self-sustaining populations are established in all jurisdictions 

within current range. 
x� Indicator 4: Successful habitat interventions occur that support self-sustaining 

and stocked individuals. 
x� Indicator 5: New knowledge for key ecological parameters to support for trout 

cod conservation. 
  
Project Summary 
Feasibility: Trout cod  previously occurred across much of the southern 
MDB from ~200 - 900 m elevation. The species was a popular target for 
recreational fishing and not easily distinguished from Murray cod by anglers. The 
species declined dramatically over two decades post 1950 as a result of river 
regulation; habitat destruction and removal; introduction of alien fish species such 
as carp (Cyprinus carpio) and redfin perch (Perca fluviatilis); and overfishing (both 
commercial and recreational) (Koehn et al., 2013). Rivers in the southern MDB 
became increasingly regulated post-WW2 with the construction of weirs and 
dams for irrigation. By 1990, trout cod had been reduced to a single natural 
population along approximately 50 km of the Murray River and two historic 
translocated populations: one within its natural range along 10 km of Seven 
Creeks; and one in a coastal drainage outside the natural range (Cataract 
Reservoir) - see figure 1. Trout cod was one of the first freshwater fish species 
formally listed as nationally endangered in 1980. However, it was not until the mid

Figure 1.  Changes in trout cod distribution showing the former widespread historic 
distribution, the decline to just two locations by 1990, and the extent of range  

recovery by 2012 (from Koehn et al., 2013).  
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-1980s that recovery 
efforts commenced, with 
two state fisheries 
agencies (NSW and 
Victoria) conducting 
research into hatchery 
breeding and commencing 
restocking programs. 
 
Implementation: The 
first national recovery plan 
for trout cod was 
completed in 1994, with 
subsequent plans 
published in 1998 and 
2008. These plans have 
driven and coordinated a 
range of management 
interventions across this 

extended timeframe. An important early action was the legislative protection from 
recreational harvest through fishing closures and regulations on the two remnant 
populations, and the provision of education materials that allowed anglers to 
distinguish between the morphologically similar trout cod and Murray cod. A 
targeted research program provided important information on breeding 
requirements in captivity (for hatchery production), movement ecology and habitat 
use. Captive-breeding programs were undertaken with regular, small-scale 
stocking from the late 1980s. Production increased significantly in the 1990s with 
an average of 109,350 fingerlings stocked annually between 1996 and 2005 
across its range. Production has since declined (on average 32,450 stocked 
annually from 2006 - 2016) but by 2016, >1.71 million hatchery-bred fingerlings 
had been released. The stocking program was aided by the development and use 
of a population model and a structured stocking regime. Habitat rehabilitation 
occurred through the reinstatement of structural woody habitat at many sites in 
the MDB, and along with provision of environmental water, increased fish 
passage, improvements to river health, and education and enforcement programs 
funded by a variety of agencies, have all built on the early management activities.  
 
The formation of Australia’s first Freshwater Fish Recovery Team was critical to a 
coordinated recovery program, and contained a mix of state and federal 
scientists, hatchery biologists, managers and conservation organizations that 
shared information, discussed problems, and forged common approaches. 
Unfortunately, national funding for management actions and meetings of the 
Recovery Team ceased in the early 2000s. Since 2012 there has been a 
diversification of hatchery objectives to include the establishment of recreational 
fisheries for the species in nine NSW impoundments and two Victorian lakes. 
Unfortunately, hatchery production has not increased to accommodate this extra 
demand for fingerlings, with many hatchery-produced fingerlings now used to 
establish these recreational fisheries. The return of trout cod as a recreational 
fishing target is supported in the long-term, but hatchery production of fingerlings 
must be increased to establish further populations to reduce conservation risk and 
avoid impacts on the existing stocked populations.  

Installing woody habitat © Martin Casey 
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Post-release monitoring: Regular monitoring of the status of the two 
remaining wild populations and hatchery releases commenced in the early 1990s, 
with the primary aim of detecting survival of stocked fish and then any wild 
recruitment in these populations. In the early years, relatively small numbers of 
stocked individuals were detected; not surprising given the initial small numbers 
of fish released annually, and potential movement of individuals away from the 
stocking sites. Ad hoc angler reports provided valuable indications that stocked 
fish were surviving and growing. There was no evidence that any of the wild 
populations were continuing to decline, although emergency interventions were 
required after bushfire threatened the population in the Seven Creeks catchment. 
The Murray River population appears to be more abundant than originally thought 
with evidence of expansion. Wild recruitment has been detected in a number of 
catchments (Goulburn, Ovens, Mid and Upper Murrumbidgee, Cotter) between 
the late 1990s and mid 2000s (Lyon et al., 2012; Koehn et al., 2013). 
Comprehensive monitoring of the lower Ovens River demonstrated the benefits of 
a long-term stocking program, with wide variation in the contribution of individual 
stocking events to the resultant population (Lyon et al., 2012). Genetic analysis of 
upper Murrumbidgee cod larvae from 2011 - 2013 found hybridization between 
Trout cod and Murray cod, (Couch et al., 2016) demonstrating the problem of re-
establishing a threatened species into the range of an established congeneric.   
 
Major difficulties faced 
x� Ensuring adequate threatened species funding for a recovery team and the 

application and monitoring of management actions. 
x� Transitioning from small-scale (temporal and spatial) stockings to large, longer

-term, more successful stocking programs. 
x� Sustaining hatchery production in the face of resource constraints and 

competing demand for hatchery facilities (for other recreational species) and 
the diversion of hatchery fish to the recreational trout cod fisheries without 
additional resources to secure conservation programs. 

x� Obtaining angler recognition that reintroduction is a long-term process that 
extends beyond simply releasing hatchery-bred individuals (i.e. regular natural 
recruitment is required before fishing restrictions can be relaxed). 

x� Unforeseen climatic threats to recovery program (a millennium drought) which 
set back the project as harsh environmental conditions led to partial loss of 
some stocked populations though unexpected fish kills. 

 
Major lessons learned 
x� Recovery of a large-bodied, long-lived, late-maturing species takes 

considerable time. 
x� Availability of dedicated hatchery breeding programs has been essential. 
x� Existence of long-term monitoring programs and development of a population 

model and adaptive management has allowed refinement of reintroduction 
approaches . 

x� Explicit consideration of natural (but extreme) environmental perturbations 
such as drought should be part of reintroduction planning. 

x� The acquiring of key ecological knowledge and the coordination by a national 
recovery team allowed for a strategic and dedicated approach to species’ 
recovery. 
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Success of project 

 
Reason(s) for success/failure: 
x� A coordinated, multi-jurisdictional approach across the species range. 
x� An extensive scientific research program to fill ecological knowledge-gaps for 

the species. 
x� Availability of hatchery facilities to produce fingerlings for reintroduction. 
x� The development of a population model to guide reintroduction strategies. 
x� Long-term commitment by individual scientists and conservation managers. 
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