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What are multimetric  indices?  

REFERENCE CONDITIONS
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Species diversity, 

abundance, composition Trophic structure Life history functions Indicator species?

Metrics

Low species diversity High species diversity 

Generalist feeders dominate Specialist feeders dominate 

Few benthic species High benthic diversity and 

abundance 

Few species spawn in estuary Many estuarine spawners 

Many detritivores Relatively few detritivores 

Symbols courtesy of IAN (ian.umces.edu/symbols/) 



Overview of index development  

Good Fair Poor V. poor 

Ó 75 75-50 50-25 < 25 

(see accompanying poster for more details)  



How can the indices be used?  

Spatial 
mapping  



How can the indices be used?  

Trend 
analysis  



How can the indices be used?  

Interrogating 
index scores  



Index sensitivity (2011 bloom)  

(a) Pre-bloom (13th ï 27th April 2011) (b) Pre-bloom (11th May 2011) 

(c) Mid-bloom (16th May) (d) Post-bloom (27th May) 
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Index sensitivity (2004 bloom)  
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NB: one NS site 
surveyed in MU 



Index sensitivity (2004 bloom)  

Pre-bloom 

Generally Fair health 

Mid-bloom 

Poor health overall 

Driven by poor health of MD & 

 very poor health of bloom- 

affected MU region 

Post-bloom 

Recovery to Fair health overall 

Health of MU had improved, 

but remained in poor health 



Index sensitivity (2004 bloom)  

Pre-bloom 

Generally Fair / Good 

health 

Mid-bloom 

Despite decreases in scores, 

health remained Fair overall 

 

Reflects the role of NS areas as refugia 

from bloom-degraded OS waters 

Post-bloom 

Recovery in NS scores 

 similar to that of OS 



 

 

Summary  

Á  Indices reliably quantify 

ecological health of the Swan -

Canning Estuary (0 -100)  

Á Health also communicated 

qualitatively, as  

Good , Fair, Poor, Very Poor  

Á Indices can assess the health 

of individual management 

zones, and/or of the entire 

system  

Á Can be used to track and 

report changes in health  

over time and/or space  

Á A rigorous, cost -effective 

monitoring regime has been 

designed  

Á First fish -based indices for 

assessing the health of 

estuaries in Australia  

Á Sensitive to environmental 

perturbations such as algal 

blooms  

Á Robust and consistent, 

despite natural variability  

Á Index scores suggest the 

deeper waters of the Upper 

Swan River zone are in 

relatively poorer health than 

the rest of the estuary  

Á Shallow, nearshore habitats 

provide crucial refuges for fish  

during algal bloom events  

Management  Science  



 James Tweedley, Chris Hallett & Steeg Hoeksema 
 



Å Designed to oxygenate the water 
column through the addition of liquid 
oxygen 
 
Å Reduce stratification and its 
ecological effects 
 
Å Guildford plant built in 2008 and 
commissioned in 2009 
 

 
 

Study Aims 
Investigate whether the running of 
the oxygenation plant has an effect 
on the benthic macroinvertebrate 
fauna of the upper Swan Estuary  



Middle Swan 

 Bridge 

Guildford 

* 

* 

Caversham 

Å Five sampling sites 

Å 2 at oxygen plants (     )  

Å 3 control sites 

Å Sampled monthly  

  Jan 2010 - Dec 2011 

Å 7-10 grab samples  

collected at each site 
 

* 

LOWER 

OXY 

UPPER 



Sediments from the deeper waters 

sampled using an Eckman grab 

A typical sample! 



Total abundance highly 

variable, both spatially and 

seasonally 

Species richness appears to 

exhibit a downstream-upstream 

gradient 



 

Significant difference in 

community composition between 

all seasons 
R = 0.483, p = 0.1% 

 

 

 

 

Significant difference in 

community composition between 

all sites 
R = 0.416, p = 0.1% 

 
- apparent gradient effect ï salinity? 

- little evidence of difference between  

  oxygenated vs non-oxygenated 

 

Transform: Square root

Resemblance: S17 Bray Curtis similarity
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Little apparent effect of 

oxygenation on biota 
- poor penetration of oxygen 

- high variability 

- strong seasonal effects 

- salinity gradient 

 

 

Investigation of Caversham plant 

 

Investigation of 2011 data 

 

Examine patterns in community 

composition and functional gps 

 

Relate to environmental factors 
- DO in overlying water column 

- sediment grain size 

- organic content 

(K. Kilminster, DoW) 



Fiona Valesini, Chris Hallett, Alex Hesp, Alan 
Cottingham, Steeg Hoeksema, Norm Hall  

 

Changes in the fish fauna of 
the Swan - Canning Estuary 

since the late 1970s  


