
Fitzroy estuary assessment 
FE1  – Eco-health monitoring 

Fitzroy estuary - macrobenthos

Presenter
Presentation Notes
One of the main components in the FE1 programme of the CRC has been an assessment of the spatial distribution of macrobenthic communities in the Fitzroy Estuary.
In the context of this study, Macrobenthic organisms are those marine animals greater that 1mm in size living on or in the Fitzroy river-bed. 
What I’d like to do today, is tell you a little bit about 1) why be are studying the macrofauna, 2) how we are going about the study, and 3) what the preliminary data is telling us.





Why use macrofauna to assess Fitzroy ecosystem health ?

• Many organisms are relatively non-mobile and integrate effects 
of pollutants over time

• They are comparatively easy to quantitatively sample

• Major changes in keystone macrofaunal species can have 
profound  impacts on higher trophic groups

• Facilitates comparative assessment of health in Port Curtis
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These are many good reasons for using macrobenthic community structure to assess ecosystem health 

1) Filter feeding organisms, in particular, tend to bio-accumulate water borne contaminants
2) Samples are easily repeatable through time, so we can readily track temporal trends in relative species abundance and richness
3) Major changes in the abundances of keystone macrobenthic species can have profound impact on higher trophic groups such as fish birds and crocodiles
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Presentation Notes
In November 2001 we conducted a recognisance survey at 13 stations established by the EPA and regularly sampled for water quality parameters. We also surveyed 3 additional stations at Port Alma, the Delta and the Narrows.
We stacked our sampling on-top of the EPA stations in order to provide options for a higher level of interpretation of any trending in community structure
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At each sampling station, the recognisance survey fixed transects with DGPS that were perpendicular to the river bank.
They then profiled variations in depth along each transect using an echo-sounder



Depth profiles for the Fitzroy River, Stations 1-8.
Depth profile across the Fitzroy River at Station 1
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Depth profile across the Fitzroy River at Station 2  
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Depth profile across the Fitzroy River at Station 3   
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Depth profile across the Fitzroy River at Station 4  
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Depth profile across the Fitzroy River at Station 5  
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Depth profile across the Fitzroy River at Station 6  
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Depth profile across the Fitzroy River at Station 7  
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Depth profile across the Fitzroy River at Station 8   
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Presentation Notes
The depth profiles in the upper reaches of the Fitzroy (below the barrage) are fairly uniform, and typically transect 200 - 500m of water and increase very little in depth from 7m to 10m 




Depth profiles for the Fitzroy River, Stations 9-16.
Depth profile across the Fitzroy River at Station 9  
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Depth profile across the Fitzroy River at Station 10   
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Depth profile across the Fitzroy River at Station 11   

0

5

10

15

20

0 10 25 50 100 150 200 250 300 340 370 400 450 500 525 535 550 590 595 600

Distance (m)

D
ep

th
 (m

)

Depth profile across the Fitzroy River at Station 12   
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Depth profile across the Fitzroy River at Station 13   
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Depth profile across the Fitzroy River at Station 14   
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Depth profile across the Fitzroy River at Station 15   
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Depth profile across the Fitzroy River at Station 16  
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In the lower reaches the profiles become distinctly asymmetric and deep channels up to 22m deep become evident close to the outer banks of large meanders. The width of the river at these lower stations is typically 600m.




INTERTIDAL

5 M  DEPTH

DEEPEST LOCATION

Fitzroy River - schematic sampling design
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As sediment structure and depth are known to have a major influence on macrobenthic community structure we used our new knowledge of depth variation at each sampling station to devise a simple sampling strategy
The stratified sampling design enables us to examine 1) any local ecological gradients occurring at a station, and 2) any longitudinal variation in community structure over the entire length of the Fitzroy estuary.  
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Soft sediment samples were taken with Van-veen grab
The grab takes a repeatable  0.1m2 bite of the river bed
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The samples were dumped into a fish bin and weighed
The sediment structure was than visually classified (ie mud , sand, gravel)
A 70ml sub-sample was then taken from each grab and snap frozen - These were archived for organic content, heavy metal loads and more quantitative assessments of sediment size structure. 




0-3m 3-5m >5m 3-5m 0-3m
Station 1 Clay
Station 2
Station 3 Mu

dStation 4
Station 5 Sandy Mud
Station 6
Station 7 Muddy sand
Station 8
Station 9 Sand
Station 10
Station 11 Pebbles
Station 12
Station 13 Rock
Station 14
Station 15
Station 16

Fitzroy River sediment profile
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Presentation Notes
The visual appraisal of sediment structures at each sampling station give us a quick and dirty assessment of the transverse and longitudinal distribution of sediments within the Fitzroy 
Nothing earth shattering here - Beyond the immediate vicinity of the barrage (which is principally composed of rock and gravel substrates) there appears to be higher incidence of fine sediment types in the shallow margins of the estuary and a grater incidence of coarser sediment types in the deeper reaches.  
This gross picture will be better refined using quantitative assays of the frozen sub-samples of sediment 
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The grab samples were then sieved through a 1mm mesh sieve and the remnant fraction was fixed in Formaldehyde solution
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Perhaps the most time consuming and expensive part of this programme is the sorting, counting and identification of the benthic organisms in each sample
In most cases research staff have to laboriously pick there way through several kilos of sand and shell grit
Consequently we are not at the stage of analysing and presenting the results of this study, I will however draw your attention to a couple of interesting findings to date.



Taxa No. Species No. Individuals
Polychaetes (worms) 15  (60%) 157   (7%)
Bivalves (shellfish) 3  (12%) 1989 (90%)
Crustaceans (crabs/prawns etc.) 7  (28%) 57   (3%)
Total 25 1989

Summary of taxonomic groups found in 15 of 80 
Fitzroy benthic grab samples
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Unfortunately we have only worked through less than 20% of the samples
The majority of samples sorted to date are from the intertidal strata, and this may in part account for the relatively low numbers of species encountered to date. Polychaetes are the best represented taxa, followed by Crustaceans and Bivalves
Bivalve molluscs by comparison are the most abundant taxa encountered and indeed most of the total abundance is is the result of very high abundances of one species of mussel at a single sampling station
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Three of the most common invertebrates that we have come across in the samples to date are the sea louse Exosphaeroma alii, the free living polychaete worm Marphysa sanguinea and the mussel Amygdalum glaberrima.
Both the sea louse and polychaete worm are carnivorous and are armed with large biting mouthparts. These two species probably venture out from burrows during periods of slack water to scavenge detrital material and carrion deposited  nearby during each tidal cycle. They were both found at densities of up to 100 per 1m2
The filter feeding mussel Amygdalum was the most abundant organism encountered to date. It grows to 3cm in length and was found  at densities of 20,000 per 1m2  (equivalent to 1.5 kg per 1m2). 
Mussels feed by stripping algae from the water column and are frequently found in high abundance in proximity to eutrophied locations ( i.e. areas in which elevated nutrient sources are promoting high algal turnover).
It is perhaps something more than a coincidence that this mussel was most abundant at station 5, less than 200m downstream from an abattoir discharge that exports 120 tones of Total Nitrogen to the Fitzroy annual. 
I’ll leave you to draw your own conclusions.
 




NMDS ordination of DSQRT Fitzroy estuary macrobenthos
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NMDS ordination of Bray-curtis dissimilarities 



Species richness superimposed on ordination of Fitzroy estuary macrobenthos
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Total sp. abundance superimposed on ordination of Fitzroy estuary macrobenthos
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Shannon-Weiner diversity superimposed on ordination of Fitzroy estuary benthos
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Complete macrobenthic sorting / analysis

Undertake Mangrove assessment

Link with the EPA and other task data (i.e. 
FE2 - Remote sensing,  FH - Nutrients)

Identify appropriate indicators to monitor 
ecosystem health 

Where to from here ?
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