
Protecting our catchments to conserve 
biodiversity in rivers and streams

Nick Bond

Latrobe University, 

Albury/Wodonga, Australia



Different representations of the river 
network



Different representations of the river 
network







Basin scale perspective…

217584 small farm dams

492956 large off-channel dams

Farm dams

Source: MDBA

~2,380 GL is intercepted by farm 
dams (MDBA Data)

~10% of water use across MDB

This volume essentially unchanged 
by the Commonwealth Water 
recovery process



Farm dams affect a large proportion of the total 
stream length within the basin

Source: Bunn et al. (2014). Environmental Water Cluster.
CSIRO Water for a Healthy Country Flagship, Australia.



Impacts on individual waterways

Castle Ck, Euroa



Farm dams

Impacts on individual waterways

Castle Ck, Euroa



What about the impacts on 
flow permanence?
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Modelling by SKM



Exacerbated flow stress
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Drought refuges



Research questions

• How do risks of local (waterhole) and river-
scape scale extinction change in response to 
changes in habitat dynamics and persistence?

Flowing &
Connected

Isolated
Waterholes

Waterholes 
Drying

Last Waterhole System Dry

Population 
Extinction
Risk 

No-Flow Spell Duration



At 40% dry, on average,
nt,t-1 falls below zero

Perry & Bond Ecol Apps (2009)

• Based on simulated long-term climatic record, 45% of years 
streams contract to more than 60% dry

1 cm

Carp gudgeon 
Population dynamics



Residential & 

Refuge habitat
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Residential &

Refuge habitat

•Carp Gudgeons
•Breed in pools during summer

•Local recruitment?

•Low levels of dispersal?

•Patchy / metapopulation 

structure?

1 cm



Spawning habitat
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Spawning habitat

•Mountain galaxias

•Spring in headwaters 

during spring

•Pools and headwater 

reaches provide refugia

•Connectivity critical 

(source-sink dynamics)

1 cm



mdb2 DEM

Fish Record

AFD

SRA

Fish records used for modeling

0 10050 km

¯

Hydrology influences across whole 
catchments



Fish
survey
Data
(43 spp.)

climate
Hydrology
terrain

 A1 (low) B1 (med) A1Fl (high) 
Temperature +0.6 deg C +0.85 deg C +1.2 deg C 
Rainfall -1.1% -3.3% -6.0% 
PET +2.0% +3.1% +4.6% 

 

Downscaled IPCC scenarios

Baseline 
Distributions

Scenario 
distributions

Range-shift
summaries

Bond et al. 2011 Marine and Freshwater research

prioritization



Predicted baseline range –
River blackfish



Predicted future range –
River blackfish



Predicted distribution change – River 
blackfish



Environmental correlates for species occurrence
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River blackfish (Gadopsis marmoratus)



Low CC Med CC Upper CC Step change

Scenario Predictions



Key messages

• Even temporary flow loss can 
strongly alter communities

• Current policy does not 
adequately address 
cumulative impacts of farm 
dams on small waterways

• Impacts are manageable  via 
low-flow bypass system)



Lastly, it’s not just about water…



Thank you!


