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Executive Summary
Drought is a recurrent, natural event in the Murray-Darling Basin, and the native fish have
evolved to meet the challenge. Under natural conditions, they would have found refuge in
remnant pools and waterholes, ready to disperse to new habitats once the drought had
broken. They were much more abundant prior to the arrival of Europeans than now, and
populations were correspondingly more resilient to environmental changes.
In the present day, flow regulation has extended and intensified the effects of drought,
mainly through competition for water from agriculture. Native fish populations are much
reduced and less resilient to change, owing to environmental changes, interactions with
alien species, over-fishing and other factors.
The extended drought that began in 1997 and peaked with record low inflows in 2006 has
not yet broken. There has been some seasonal increase in rainfall, but inflows to the River
Murray System and its tributaries remain very low. Even with average rainfall, it will take
several years for storages to regain normal supply levels. Fish populations have been
affected, and will take some years to regain the numbers that prevailed before the onset of
the drought.
The situation has highlighted the need for coordinated action. In June 2007, the MurrayDarling Basin Commission (MDBC) convened an ‘Expert Panel’ to consider the management of native fish during drought. The Panel’s report is intended to inform the MDBC and
other federal and state agencies.
The Panel recommended several high priority actions:
•
•
•
•
•

Identify, catalogue and protect drought refugia. Special protection is warranted for
refugia with substantial depth and volume (including weir pools), high fish diversity or
populations of threatened species.
Develop integrated, coordinated Drought Action Plans for Basin-wide responses by
regional agencies, jurisdictions and the MDBC.
Include drought management of recreational fisheries (e.g. possible interim closures)
as part of local Drought Action Plans.
Develop Basin-wide Threatened Species Recovery Plans, and rigorously apply
existing legislation to protect threatened species and populations.
Intensify pest species management to take advantage of opportunities for control
provided by drought, including measures to prevent recolonisation.

These actions should be avoided:
•
•
•
•

Automatically using native fish restocking as the fallback management response. In
the long–term this dilutes the gene pool and reduces the ability to resist disease and
adapt to environmental changes.
Stocking alien fish. Predators like trout, for example, place additional stress on
already-depleted native populations.
Increased fishing of depleted populations, or in drought refugia. This reduces the
breeding stock needed to recover once the drought ends.
Increased access by livestock to refugia or riparian zones. Stock can be very
destructive to fish habitats.
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The Panel identified two high priority measures to aid fish population recovery after
drought:
•
•

Monitor local fish populations over several years, recognising the recovery times
needed by different species and different habitats;
Promote field studies to advance the Native Fish Strategy and gather knowledge for
use in future droughts.

Actions to avoid during the recovery phase are:
•
•

Assuming that stocks will automatically recover, or that this will occur quickly;
Addition of flow regulators, as these are barriers to free movement by fish.

Droughts will recur in future, and their frequency and effects may be further exacerbated by
global warming associated with climate change. The present drought is an opportunity for
those involved in fish and water management to review lessons learned and plan for the
future. Our failure to grasp these opportunities in the past is a key reason for the present
parlous state of some native fish populations in the Basin.
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1. Introduction
In 2006, many areas of the Murray-Darling Basin received the lowest inflows on record.
Inflow to the River Murray System during winter and early spring 2007 have been higher
than in 2006 (Figure 1), but are still well below average. Without significant rainfall, inflows
and water availability are expected to remain low for the remainder of 2007 (Table 1).

Figure 1:

Inflows to the River Murray in selected years, excluding diversions from
the Snowy Scheme (MDBC 2007c—http://www.mdbc.org.au).

Before the drought, numbers of native fish across the Basin had declined to about 10% of
pre-European levels (MDBC 2004). Populations of many species are sparse and fragmented
owing to habitat changes, interactions with alien species like carp and trout, over-fishing and
other factors. In response, the Murray-Darling Basin Commission (MDBC) has initiated the
Native Fish Management Strategy (NFS), which aims to return populations to 60% of preEuropean levels in 50 years. Although this is a long-term program, it must take account of
short-term events such as drought. Virtually all native fish are vulnerable to the protracted
droughts associated with intensive flow regulation.
On 6-7 June 2007, acting on a recommendation from the NFS Implementation Working
Group, the MDBC convened an ‘Expert Panel’ with expertise in fish biology, ecology and
hydrology. The Panel was asked to consider the implications of the drought for native fish,
and to prepare a statement to advise the MDBC, the Senior Officials Group convened by the
Department of Prime Minister and Cabinet, and jurisdictional agencies.
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Table 1.
Potential outlooks for the 2007/08 irrigation season based on historical
records (MDBC 2007a,b). [Note that the chance of total water availability in 2007/08 being
higher than 2006/07 has now been revised downwards from 75 to 50%(MDBC 2007c)]
Total Season
Inflow
Flood of record
(> 40 000 GL)
Repeat of
1996/97
the most recent
good wet year
(16 000 GL)
Long-term
Average
(11 100 GL)

Repeat of
2005/06 –a
‘reasonable’
inflow year (6 500
GL)
3500 GL

Chance of this
inflow or
higher in
2007/08*
Very unlikely

Water Availability

Outlook for the
Environment

Comment

Full allocations

Very unlikely with
current conditions

<5%

High allocations

15%

Reasonable
Allocations

Major flooding
across entire
River Murray to
the sea
Significant
flooding in upper
and mid reaches.
Moderate flooding
in SA
Moderate flooding
of BarmahMillewa

50%

75%

Moderate
allocations

Minor Barrage
releases
Minor flooding of
Barmah-Millewa

Similar total
availability to
2006/07

Minor Barrage
releases
Extremely bleak
for mid and lower
reaches

Flood flows lower
than in 1996 due
to refilling of
major dams
Low reserves at
end of year as
most water
consumed
Low reserves at
end of year as
most water
consumed

Less water for SA
& Vic than in
2006/07 – more
for NSW
Repeat of
High chance of
Critical Human
Extremely bleak
Contingency
2006/07
exceeding
needs –almost no
for mid and lower
arrangements in
(< 1000 GL)
irrigation
reaches
place
* Probability has been reduced to reflect the strong correlation between dry autumn/winters and
subsequent inflows

This report presents the recommendations of the Panel in regard to three broad issues:
•
•
•

Impacts on the fish community in general, and threatened species, species with
particular life-history needs and alien species;
Associated catastrophic events (for example, fire); and
Responses by management.

The Panel was mindful that river systems across the Basin vary in their hydrology and
ecology. For example, the Darling sub-basin has highly variable annual flows in a warm, arid
or semi-arid climate, and the Murray sub-basin has less variable annual flows with cool
upper reaches that provide almost half the Basin’s annual discharge. The Panel also
considered ways that dams, weirs and diversions could affect the responses and recovery of
fish populations, particularly in the intensively-regulated Murray system.
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2. Perspective on drought, 2006/07
Inflows to the River Murray System in 2006 were the lowest on record (Figure 1). In 2007,
despite some recovery in winter rainfall, base flows from catchments have remained low as
groundwater is recharged. Storage levels throughout the Basin will take several years to
recover, even if there is a return to sustained, normal rainfall patterns. To be replenished in
less time, say one year, would require a ‘very wet’ year that historically has occurred once in
10 years. The last such event was in 1976, 30 years ago.
In 2006/07, about 3700 GL was delivered to the States, augmented by 3200 GL from storage
at the beginning of the irrigation season. The 2007/08 season begin with only 760 GL of
active storage (MDBC 2007b) and although active storage has increased to 1 860 GL (30
Sept 2007), there is only a 50% chance that total water availability in 2007/08 will be no
higher than in 2006/07 (MDBC 2007c)
Continued dry conditions will prolong the present low-flow regime in the Murray and increase
the need for extreme measures in water conservation. Already in South Australia, more than
25 wetlands have been disconnected from the Murray to reduce evaporative water losses,
and other options are being investigated. Water levels in Lake Alexandrina are below sea
level over much of the tidal cycle (MDBC 2007a), causing saline water (7000 EC) to
penetrate far upstream of the barrages. In addition, a temporary weir is being considered for
the river at Wellington, to allow pumping to Adelaide and rural centres.
In the past 30 years, annual stream flows in the Murray-Darling Basin have averaged 910,000 GL, notwithstanding a sharp decline in the past decade. By 2020, a further reduction
of 2500-5500 GL is possible (van Dijk et al. 2006), owing to:
•
•
•
•
•

Climate change;
Increased groundwater use;
Less run-off owing to bushfires and farm dams;
Changed land use, including reforestation and floodplain harvesting; and
Less return flow from improved irrigation and water transport.

3. Impact of drought on native fish
3.1

Fish and fish habitats

Droughts cause sequential drying in headwater, middle and downstream reaches, limiting
connectivity (longitudinal, lateral and vertical connections) between aquatic habitats. The
severity of these effects increases as the drought progresses (cf. Lake 2000, 2003). The
effects are also extended and intensified by water diversions, floodplain harvesting, dam
operations and other human interventions. In ‘unregulated’ rivers (those without large dams),
pumping from the channel or wetlands may cause low-flow periods to last longer than they
would naturally. In regulated rivers (with large dams), management makes cease-to-flow
periods less frequent, and low flows become more frequent and prolonged.
In general terms, the habitats available for fish (and their juvenile stages) are reduced and
isolated, and their quality (including water quality) deteriorates as a result of drought. In
addition, crowding of fish in refugia increases competition, predation and disease. In
particular, the effects include:
•
•

Habitat destruction (e.g. loss of instream plants, removal of wood from dry channels);
Less habitat availability (e.g. loss of wetlands, floodplains);
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The Panel did not attempt to catalogue the impacts of drought on individual species, but focussed on
how to manage fish during and following drought. That native fish species have been impacted is
beyond doubt, although the degree of impact varies between species and locations. Some examples
of drought impacts on individual species or locations are presented below.
Species/Location

Issue

Year

Murray Cod

Major fish kill: Broken Creek (Vic)

2002

fish kill: Ovens River (Vic) and upper Murrumbidgee River (ACT)

2003

Major fish kill: Darling River (NSW) and Goulburn River (Vic)

2004

Bushfire in catchment (Vic) led to severe sedimentation of streams,
requiring population to be rescued and held in captivity

2006

Diminishing baseflows led to complete loss of surface water and
drying of refuge pools

2007

Freshwater
catfish

Water level decline and eventual drying of Lake Victoria in Vic led to
populations being rescued and translocated to permanent water
bodies

2002
2004

Southern pygmy
perch

Drying of a stream near Holbrook to a series of waterholes (NSW)
required population to be rescued and held in captivity

2007

Macquarie perch

Population in Queanbeyan River (NSW) has not recruited since 2001
as a result of extremely low flows

2002
onwards

Yarra
perch

Reduced water levels in Lake Alexandrina (SA) isolated fringing
vegetation exposing fish to high predation pressure. A population
sample was rescued and is now being held in captivity

2007

Population in Lake Elizabeth (Vic) eliminated probably as a result of
low water levels and high peak and long-term salinity levels

Post
2003

Population in Golf Course Lake (Vic) eliminated as a result of drying

2002

Low water levels in Cardross, Woorinen and Round lakes (Vic)
required intervention (through emergency watering) to prevent loss of
these populations

2007

Condamine
River (QLD)

Over 100 km of the Condamine River channel is now dry between
Chinchilla Weir and Loudon Weir. Fish are now confined to isolated
water holes such as at Chinchilla weir pool and Archer’s Crossing

2007

Lower Murray
and Lake
Alexandrina (SA)

Small threatened native fish especially Yarra pygmy perch, Southern
pygmy perch, Southern purple-spotted gudgeon, River blackfish and
Murray hardyhead are at risk of local extinction in the lower River
Murray and Lake Alexandrina due low water levels resulting in a
severe reduction of habitat.

2007

Paroo (QLD)

As a result of total drying of Lakes Numalla and Wyara in Currawinya
Lakes National Park, the entire fish community has been eliminated.
These lakes are a major regional source of fish recruitment following
floods

2007

Cotter
(ACT)

River

Fish populations devastated by sedimentation as a result of heavy
rainfall following severe bushfires

Buckland
(VIC)

River

Fish populations devastated by sedimentation as a result of heavy
rainfall following severe bushfires

Barred Galaxias

pygmy

Murray
hardyhead
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•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Less habitat diversity (e.g. loss of riffles, runs, shallow pools);
Fewer resources (e.g. restricted movement, less food);
Decreased connectivity (lateral and longitudinal);
Aggregations of fish, causing increased predation (including fishing pressure),
competition and disease/parasitism;
Decreased water quality (oxygen, salinity, temperature);
Changed migration and breeding cues (loss of flow-related cues);
Decreased capacity for recovery (ability to respond rapidly);
Genetic isolation;
Vulnerability to disturbance, including pollution events, temperature shifts and
sediment inputs from fires;
Less reproduction (some species will cease breeding);
Ecosystem production limitation due to resource consumption
Less opportunity for dispersal;
Changed food web interactions (trophic cascades);
Less ecosystem resilience;
Damage to wetlands and floodplains by livestock.

The severity of impacts may vary between species, and between life stages within a species,
and stressors may act individually or synergistically. For example, land-use impacts (e.g.
livestock effects on water quality, bank stability and riparian condition) combined with
increased predation and competition will compound the stress on native fish populations.
3.2 Crisis management responses (what we need to do in the short-term)
Table 2 suggests measures for crisis management in response to a number of issues. These
responses address the needs of fish populations and also provide incidental opportunities for
habitat improvements, such as control of alien species.
3.3 Recovery from drought
The Panel considered various climatic scenarios, from a repeat of 2006 conditions to a
‘normal’ rainfall year. It also considered a range of habitat types. Although there is
considerable overlap between fish communities in the Murray and Darling systems, the
Murray favours species adapted to a cooler, less variable climate, and the Darling favours
species adapted to an arid, warmer and more variable climate.
The recovery of species after drought (without re-stocking) will depend on:

•
•
•
•
•
•
•

Fecundity,
Recolonisation ability,
Generation time,
Population numbers (recovery is prolonged if numbers are low),
Loss of specific age classes (recovery is prolonged if breeding stock is lost),
Predation impacts (small species recover more quickly if large predators are absent)
Spawning frequency (multiple spawners recover faster than single spawners).

Drought Expert Panel Report

9

Fish out of water – lessons for managing native fish during drought

Table 2.

Drought (crisis) management actions for fish populations
Issue

Focus

Recreational species

•

Threatened species

•

Alien species

•

Local extinctions

•

Habitat

•
•

•
•

Flows

•
•
•

Manage fishing pressure (e.g. restrictions, closures). No
automatic re-stocking of streams (retain wild stocks and
existing genetic diversity)
Habitat conservation, identification and protection of
critical habitats and populations
Opportunities for control/eradication and prevention of
recolonisation
Maintain reproductive stocks in refugia, consider barriers
to movement, look for opportunities for recolonisation,
identify alternative refuge habitats
Protect critical habitats
Invest in channel infrastructure and other works that
promote/increase habitat availability and quality (e.g.
remove superfluous weirs, enhance fish passage, stabilize
banks, encourage re-snagging)
Prevent livestock access to refugia.
Consider active intervention options (e.g. trucking water)
to protect refugia
Protect wetlands
Stop removal of wood from dry channels and floodplains
Limit pumping to allow system to recover.

Large, long-lived species such as Murray cod, Trout cod, Freshwater catfish and Macquarie
perch require many years to re-establish across their natural range once climatic conditions
and river flows return to normal. Smaller species such as Australian smelt and carp
gudgeons are likely to recover quickly, although these species are short-lived and vulnerable
to local extinctions if the drought exceeds their generation time. In addition, the shallow
habitats these species favour are vulnerable to poor floodplain-management practices during
drought.
In drought, landholders are likely to maximise retention and storage of water where possible
(e.g. farm dams, ring tanks and major storages). The recovery of native fish will be
compromised, however, unless environmental flow releases from major impoundments are
made at the time flows start to increase. Opportunities should therefore be sought to deliver
environmental outcomes in association with releases to meet stock and domestic demand.
Environmental flows can complement, rather than conflict with, other water uses.
The effects of drought on fish communities may persist for years after normal conditions
return, as long-lived, slow-growing species regain their numbers and range. Consequently,
drought management plans need to extend well beyond the end of the drought. Although
there are climatic indicators for the end of a drought (e.g. rainfall, inflows, storage levels),
there are no fish recovery indicators. These need to be developed on a regional basis, with
input from fish ecologists.
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3.4 Impediments to recovery
There are natural and management-related impediments to the recovery of native fish
following drought. Some, like alien species, are difficult to address effectively, but others are
manageable. For example:

•
•
•

•

•
•

There is little up-to-date information on the status of fish populations and the spatial
distribution of habitats. This is needed for contingency planning (Section 4.1).
Management often is not well-coordinated geographically, or between agencies and
authorities.
Drought impacts are not fully recognised in the operational responses of fisheries
agencies, or in the activities of many recreational fishers. Statements like “it’s the best
fishing we’ve had in years” and “native fish are adapted to droughts” at face value are
simplistic and misleading, and risk damage to breeding stocks and delayed recovery.
Competition for water is intensified following drought, and it may be necessary to
annex water to replenish fish habitats, or to modify allocations for human use so that
they also support fish recovery. These strategic initiatives would avoid prolonging the
drought for fish and aquatic ecosystems.
Wetland habitats may need to be reconnected to the river.
Fishways may need augmented flows at critical migration periods (in the present
drought, some have not operated for many months).

4. Management responses
4.1 Drought Action Plans
Measures for managing native fish during drought were broadly identified in Table 2 but, to
avoid ad hoc responses, they ideally should be guided by a Drought Action Plan. Plans
should be prepared and implemented by Catchment Management Authorities and Natural
Resource Management Boards, or other responsible agencies, and coordinated across the
Murray-Darling Basin. The river-valley scale is appropriate for many issues in fish management, and it is well-suited to the operations of these agencies, but effective recovery will
require coordinated action at still larger scales. The following section provides more
information to assist in developing Drought Action Plans.
4.2

Actions to assist native fish recovery

4.2.1

Drought response

High priority actions to pursue
•
•
•
•

Manage with a long-term vision (The Native Fish Strategy) underpinned by
conceptual models of native fish ecology and ecosystem processes;
Identify and catalogue drought refugia and preserve them where possible. Assign a
high priority to key refugia (e.g. substantial depth and volume (includes weir pools),
high species diversity, populations of threatened species);
Develop protocols for integrated, coordinated responses (Drought Action Plans) by
regional agencies, jurisdictions and the MDBC. Avoid short-term ‘solutions’ such as
re-stocking;
Incorporate and integrate drought management of recreational fisheries as part of the
drought management response (e.g. consider local, species-based or interim
closures)
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•
•

Apply threatened species legislation rigorously and develop Basin-wide Threatened
Species Recovery Plans;
Intensify pest species management to capitalize on opportunities provided by drought
(e.g. measures to prevent re-colonisation).

Other actions to pursue
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Promote native fish issues in agencies with environmental responsibilities;
Adopt an ecosystem-based approach, linking actions to maintain fish communities to
those that maintain habitats, water quality and other fauna and flora at different
scales;
Consider the establishment of ‘drought reserves’ to preserve refugia;
Review fish databases containing information for measuring impact and recovery;
Revise community and species plans to accommodate changing population
dynamics;
Re-connect aquatic habitats where possible;
Consider priority sites, beyond the immediate needs of threatened species;
Develop drought-recovery indicators from fish community characteristics;
Apply crisis management and recovery as separate processes;
Consider habitat availability, quality and diversity issues in Drought Action Plans;
Prepare for emergency responses;
Plan and implement recovery actions;
Include recognition of the ecological implications of drought in Environmental Water
Reserve management and the development of Stream Flow Management Plans;
Implement complementary actions (e.g. riparian fencing, implementation of water
quality management plans) and, where appropriate, consider preserving fish refuge
areas in prioritising these actions;
Post drought, review lessons learnt and plan for the future.

Actions to avoid
•
•
•
•
4.2.2

Do not automatically re-stock fish as the fallback management response, as this
incurs genetic and other risks;
Avoid stocking alien species, especially predators such as trout, as this may stress
already-depleted native fish populations;
Discourage fishing in areas crucial for native fish survival and recovery, as this may
damage reproductive stocks needed for recovery;
Discourage access to refugia or riparian zones by livestock, as the damage caused
can delay the recovery of habitats needed by native fish.
Recovery response

Native Fish populations are likely to take some years to recover following the return to
‘normal’ climatic conditions.
High priority actions to pursue
•
•

Monitor recovery, recognizing that times for recovery may vary between catchments;
Encourage field studies to gather practical knowledge for managing drought impacts
and recovery.

Other actions to pursue
•
•

Monitor recovery of populations;
Manage flows to provide cues for breeding and migration (augment natural cues if
necessary, taking care not to induce responses that cannot be sustained);
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•
•
•

Investigate the hydrology of drought recovery and related ecosystem responses;
Develop criteria for optimal floodplain inundation (when, how, how long?);
Remove unnecessary block banks and weirs.

Actions to avoid
•
•

Do not assume that native fish stocks will automatically recover;
Do not introduce flow regulators that are barriers to movement by fish, as actions that
address one problem may exacerbate another.

4.3 Contingency plans
Drought Action Plans should include contingency plans based on clear management
objectives. Following GB CMA (2007), some key issues are to:
•
•
•
•

Avoid local extinction of priority species and communities
Maintain the geographic range of priority species to facilitate recovery
Mitigate or avoid catastrophic events such as fish deaths, and
Maintain or enhance the ecological values and functions of priority habitats.

Contingency plans should give high priority to species ‘at risk’, and consider habitat availability over the natural range of the species (this will often require coordination between
agencies). They should have clear actions and ‘trigger’ conditions and measurable outcomes
to indicate the success of plans and support later refinements. Experience suggests that
recovery is best served by multiple floods (over-bank flows) in the spawning season over 3-8
years post-drought. In the interim, contingency plans should consider the availability of
refuge habitats, including those that can be sacrificed, those to be preserved and those that
may serve as emergency-rescue options. This will require advice from conservation and
fisheries agencies. Officers with CMA and NRM Boards and other agencies may wish to
contact the NFS coordinator in their jurisdiction.
Contingency plans are preferred, of course, over ‘crisis management’. The tendency to delay
action in the hope that ‘the drought will break soon’ leads to missed opportunities for
coordinated, strategic action, and problems may worsen.
Even with good planning, there will be circumstances needing a rapid response to protect
native fish:

•

Imperilled species or populations may require direct, high-priority assistance.
¾ Some populations may need dedicated management (e.g. Murray hardyhead and
Southern purple-spotted gudgeon in the lower Murray require off-stream
habitats). Specialists can advise about the most vulnerable species and
populations
¾ Species recovery plans should be updated to include species- and site-specific
information and actions to address drought impacts
¾ If explicit plans for threatened species do not exist, agencies should produce
them as part of Drought Action Plans, indicating the location of rescue habitats.

•

Localised extinctions, restocking and translocation
¾ Ideally, reproducing native populations should be supported in situ, to recover
naturally. Efforts should focus on restoring ecosystems to sustain actively
recruiting native fish populations
¾ Wild populations of native species can be ‘swamped’ by stock from hatcheries.
Attempts to accelerate recovery in this way can be counter-productive (e.g. by
changing the genetic constitution of populations and lessening their resilience to
change). Re-stocking angling species often is an automatic drought response by
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fishery agencies, but should proceed only in impoundments managed as put-andtake fisheries. For obvious reasons, re-stocking with predatory species like trout
is detrimental to depleted native fish stocks.
4.4 Adaptive management
Drought is a natural phenomenon. During these climatic events we need to gather
information and learn how best to manage native fish and support their subsequent recovery.
This is best achieved by reviewing the impacts, responses and recovery within an ‘adaptive
management’ framework, an iterative cycle of planning, implementation and evaluation.
Monitoring and evaluation are essential components of adaptive management. Applying
insights gained in this way requires engagement with the wider community. Drought Action
Plans are one means to this end.
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Appendix: Fish of the Murray-Darling Basin
From Lintermans 2007 (N = native; T = translocated; A = alien).
Family

Scientific name

Common name

Origin

Ambassidae
Anguillidae

Ambassis agassizii
Anguilla australis
Anguilla reinhardtii
Atherinosoma microstoma
Craterocephalus fluviatilis
Craterocephalus stercusmuscarum fulvus
Craterocephalus amniculus
Pseudaphritis urvillii
Nematalosa erebi
Misgurnus anguillicaudatus
Carassius auratus
Cyprinus carpio
Rutilus rutilus
Tinca tinca
Hypseleotris klunzingeri
Hypseleotris sp.
Hypseleotris sp.
Hypseleotris sp.
Mogurnda adspersa
Philypnodon grandiceps
Philypnodon macrostomus
Gadopsis bispinosus
Gadopsis marmoratus
Galaxias brevipinnis
Galaxias fuscus
Galaxias maculatus
Galaxias olidus
Galaxias rostratus
Galaxias sp.1
Galaxias sp. 2
Galaxias truttaceus
Geotria australis
Afurcagobius tamarensis
Pseudogobius olorum
Tasmanogobius lasti
Melanotaenia fluviatilis
Melanotaenia splendida tatei
Mordacia mordax
Nannoperca australis
Nannoperca obscura
Maccullochella macquariensis
Maccullochella peelii peelii
Macquaria ambigua ambigua
Macquaria australasica
Macquaria colonorum
Perca fluviatilis
Neosilurus hyrtlii
Porochilus rendahli
Tandanus tandanus
Gambusia holbrooki
Retropinna semoni
Oncorhynchus mykiss
Salmo salar
Salmo trutta
Salvelinus fontinalis
Bidyanus bidyanus
Leiopotherapon unicolor

Olive perchlet
Short-finned eel
Long-finned eel
Small-mouthed hardyhead
Murray hardyhead
Un-specked hardyhead
Darling River hardyhead
Congolli
Bony herring
Oriental weatherloach
Goldfish
Carp
Roach
Tench
Western carp gudgeon
Lake’s carp gudgeon
Murray-Darling carp gudgeon
Midgley’s carp gudgeon
Southern purple-spotted gudgeon
Flat-headed gudgeon
Dwarf flat-headed gudgeon
Two-spined blackfish
Northern river blackfish
Climbing galaxias
Barred galaxias
Common galaxias
Mountain galaxias
Flat-headed galaxias
Obscure galaxias
Riffle galaxias
Spotted galaxias
Pouched lamprey
Tamar goby
Western blue-spot goby
Lagoon goby
Murray-Darling rainbowfish
Desert rainbowfish
Short-headed lamprey
Southern pygmy perch
Yarra pygmy perch
Trout cod
Murray cod
Golden perch
Macquarie perch
Estuary perch
Redfin perch
Hyrtl’s tandan
Rendahl’s tandan
Freshwater catfish
Eastern gambusia
Australian smelt
Rainbow trout
Atlantic salmon
Brown trout
Brook char
Silver perch
Spangled perch

N
N/T
N/T
N
N
N
N
N
N
A
A
A
A
A
N
N
N
N
N
N
N
N
N
N/T
N
N/T
N
N
N
N
N/T?
N
N
N
N
N
N
N
N
N
N
N
N
N
N
A
N
N
N/T
A
N
A
A
A
A
N
N

Atherinidae

Bovichtidae
Clupeidae
Cobitidae
Cyprinidae

Eleotridae

Gadopsidae
Galaxiidae

Geotriidae
Gobiidae
Gobiidae
Melanotaeniidae
Mordaciidae
Nannopercidae
Percichthyidae

Percidae
Plotosidae
Poeciliidae
Retropinnidae
Salmonidae

Terapontidae

Drought Expert Panel Report

16

