
Native fish in the Murray–Darling Basin 
(MDB) have adapted to ‘boom and bust’  
cycles of water availability and flow. Over  
the last century and a half, however, we have 
substantially altered the magnitude, frequency 
and seasonality of water flows in many river 
systems. These changes affect all aspects of  
a fish’s life, and are one of the main reasons 
native fish have declined in the MDB. 

Every creature has particular habitat, food  
and life cycle needs which have evolved over 
millennia. It is easy to understand why Polar 
bears can’t survive in the Australian desert —  
it’s too hot and there aren’t enough seals  
to eat. It is also clear why Numbats wouldn’t 
survive in Antarctica — it’s cold down there  
and termites are hard to come by! 

It is the same for fish — they won’t survive  
if their habitat, food and life cycle requirements 
are not met. Water is necessary, but there are 
many other ingredients which are required to 
support a fish’s needs. Let’s delve a little deeper 
into some of these fishy requirements for those 
species that call the MDB home.

Habitat
Habitat for fish consists of the type of 
waterbody it lives in (e.g. lakes, wetlands  
or rivers), the hydrology of the waterbody  
(flow, depth, seasonal water availability etc.),  
physical structures like logs or plants and,  
what we loosely refer to as water quality.  
These habitat elements differ widely between 
fish species. Some fish (such as Golden perch) 
prefer to live in flowing steams where flow 
pulses are generally required to generate a 
spawning response, with some individuals 
migrating over 1000 kilometres upstream  
to breed. Their eggs and larvae also benefit 
from flowing water which carries them 
downstream enabling wider dispersal.  

Creating recipes
FOR NATIVE FISH
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FISH NEED WATER TO SURVIVE — IT IS THE MEDIUM IN WHICH THEY LIVE,  

BUT AS IAIN ELLIS DISCUSSES, FISH HAVE A SUITE OF NEEDS, OF WHICH H2O IS JUST ONE.



In contrast, Southern pygmy perch avoid 
flowing water, preferring still pools or  
wetlands with lots of aquatic plants, in  
which they complete their life cycle. 

Physical structure within waterbodies  
can also be important for survival. Snags  
in flowing rivers create sheltered nests  
in which Murray cod often lay their  
eggs. The flow outside their sheltered  
nests brings a ready supply of food  
from upstream to hungry parents,  
and transports zooplankton for their  
offspring to eat. 

Aquatic plants in wetlands and lakes  
provide food-rich shelter in which Murray 
River rainbowfish hide from predators  
(birds and bigger fish), and a substrate  
on which they lay sticky eggs.

The quality of the water and the way  
it interacts with the environment are also  
very important to fish. Spangled perch  
live in the warm water typical in the north  
of the MDB. They occasionally venture  
into the southern MDB during big floods  
(i.e. the Murray River system), but are  
unable to survive the cooler winter water 
temperatures in the south. 

At the other extreme, Barred  
galaxias are adapted for life in cooler  
mountain streams, and cannot survive  
warmer summer temperatures in lowland  
rivers. Barred galaxias habitat needs to be  
low in salinity, while the Murray hardyhead 
actually prefers salty habitats like floodplain  
lakes, with some populations recorded in 
wetlands with saline levels more than  
double seawater. 

Altering parameters like temperature, 
salinity and dissolved oxygen (which  
fish absorb by ‘breathing’ through their  
gills) changes these habitat elements and  
can be detrimental to fish. Blackwater  
events are often accompanied by depletion  
of dissolved oxygen which can result in  
fish deaths — particularly bigger fish  
which have higher oxygen demands. 

Clearing of riparian vegetation or  
intense grazing along river banks can  
cause high sediment run off which,  
in turn, reduces water clarity. Not only  
do these sediments smother plants and  
fish nesting sites, they also reduce light 
penetration, effecting dissolved oxygen 
production by aquatic photosynthesisers. 
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Life cycles
Each fish species in the MDB has a preference for where and how it breeds. Some lay 
eggs in a nest, others broadcast thousands of eggs into river flows. Most native fish species 
synchronise their breeding to occur in warmer months. This is not a coincidence, but a 
strategy that has evolved over thousands of years. It makes sense to produce offspring at 
this time of year when there is likely to be more resources available to support survival, 
and flow to aid dispersal. 

Unsurprisingly, changes to habitats or flow patterns impact on fish life cycles. 
Reduced flooding isolates wetland habitat needed by floodplain fish like Murray 
hardyhead. Cold water releases from the depths of reservoirs behind large dams in  
spring can disrupt the development of tiny Murray cod in their nests. Removing snags 
and flow variability reduces the ‘patchiness’ of habitats in a waterbody, reducing its 
suitability to a variety of fish.

Connectivity, which facilitates movement between habitats, is also important for  
the completion of life cycles. Longitudinal connectivity along the length of the river or 
between catchments may be critical for completion of life cycles by species that occupy  
a range of habitats over vast areas (e.g. Golden perch). Lateral connectivity between rivers 
and their floodplain is equally important in providing access to non-flowing wetlands that 
are critical for other species like Southern pygmy perch.

Food
Fish also need a reliable food supply. Historically, natural flow cycles in the MDB 
promoted diverse aquatic food webs which, in turn, supported healthy fish communities. 
Without natural flow variability, nutrients and resources become depleted and food webs 
are compromised. This is akin to deforestation; where clearing of vegetation reduces a 
mosaic of terrestrial habitats to broad areas of homogenous habitat.

Using the right recipe
This diversity of habitat, food and life cycle needs means that a wide range of aquatic 
environments and flow regimes is necessary to support the range of fish species found 
throughout the MDB. Environmental flows provides us with the opportunity to try  
and meet these needs — but there is more to the recipe than just applying water. 

A simple way to think about managing water to achieve everything fish require is  
to compare it with making a cake. You need all the right ingredients. Water is the most 
fundamental for fish, but remember it has to be the right salinity, temperature, clarity  
and so on. You also need snags, plants and … oh wait, don’t forget you also need the  
fish themselves and a good understanding of their life cycle needs. Measures to control 
pest fish may also be necessary — they could seriously influence your cake. Non-native  
fish like carp, redfin and trout may eat native fish, and also compete with them for food  
and habitat and can even alter water quality and habitat availability.

Finally, you need to combine these ingredients in the right order, use the right utensils 
(i.e. appropriate waterbody) bake your cake at the right temperature, for the right amount 
of time and then dress it for service (for the perfect fish recipe see opposite). We can  
use our understanding of fish needs to enhance productivity and support healthy fish 
communities. To get it right, we just need to ensure we combine all the essential elements 
correctly — the ingredients, method and utensils! 

We are now using this ‘recipe’ to guide us as we make decisions about environmental 
flows for fish. You can read more about how we are applying the recipe in Kat Cheshire’s 
and Anthony Townsend’s article on page 8.

FOR FURTHER INFORMATION
Iain Ellis — iain.ellis@dpi.nsw.gov.au

IMAGES ON PREVIOUS PAGES PROVIDED BY THE AUTHOR OR SOURCED  
FROM MDBA. OTHER IMAGES IN THIS ARTICLE FROM THE PUBLIC DOMAIN.
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A recipe for healthy  
fish populations
Ingredients
• Water. This can be all of the water in the system and held environmental water

– Flows and hydrology (volume, magnitude, timing, duration, rates of river rise and fall) 
– Flow diversity (water depth, width, velocity, and turbulence)
– Appropriate water quality (temperature oxygen, salinity, turbidity etc.) 

• Habitat
– Waterbody (rivers, creeks, wetlands etc.)
– Physical structures (vegetation, snags, rocks)

• A variety of different native fish and knowledge of life history requirements 
• Food and healthy food webs (nutrients, bacteria, algae, phytoplankton,  

biofilms, plants, zooplankton, water bugs, crustaceans, small fish, bigger fish)
• Connectivity (longitudinally between stretches of river or catchments,  

or laterally between rivers and their floodplain)

Method
1. Select all of the above ingredients in the right measures  

(will vary from place to place) for your water management area. 
2. Determine the type of waterbody you are dealing with (habitat).
3. Check what native fish are present, and make sure it has  

appropriate, diverse habitats and physical structure. 
4. Decide which fish or groups of fish you want to support  

using water management. 
5. Identify their life history requirements and how water can  

be used to support these. It might be more efficient to use  
a ‘functional group approach’, where the fish present are  
sorted into groups based on shared life history characteristics  
and responses to flow.

6. Ensure your water connects different habitats at the right time  
of year to support movement of adults and juveniles. Some fish  
will have survived nearby in refuge areas, others need flows to  
undertake movements to breeding or nursery habitats.

7. Ensure your water management supports primary productivity  
and allows food webs to develop over time. 

8. Determine what type of water management the selected fish or  
functional group needs based on life cycle requirements. Use conceptual  
hydrographs adapted to your area to design your water delivery. 

9. Add water as often as needed to get the right consistency in the fish  
population (based on meeting the life cycle requirements for your fish,  
following natural flow regimes as much as possible). 

Adapt your process  
  as required —  
 learn by doing!

Warning: too little, too much or  

the wrong temperature of water  

at the wrong time may produce 

unexpected/negative results!

Consider and manage external 

complications (such as pest species, 

losses through irrigation extraction, 

cold water pollution, and the 

requirements of other users). 

You may need to undertake 

complementary actions, like habitat 

augmentation or re-stocking, to 

support your water management.

Taking a healthy f nterest
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