
The marine benthic invertebrate assemblage recruited to artificial

substratum units in shallow waters near Casey Station, Antarctica, and

its utility for environmental monitoring.

Sarah Elizabeth Richards

SSe Hons I

University of New England
Armidale, New South Wales, Australia.

A thesis submittedfor the degree ofDoctor ofPhilosophy ofthe University ofNew
England.

November, 2005.



Acknowledgements

I would like to thank my supervisors, Dr Steve Smith and Professor Rod Simpson from

the National Marine Science Centre and Dr Martin Riddle from the Australian Antarctic

Division, for the support they provided throughout the project.

The field work for this project spanned four summer seasons from October 1999 to

February 2003 and the winter of 2002. Conducting research in the Antarctic presents

many challenges which can only be overcome through cooperation and persistence. 1

owe many thanks to all the expeditioners and support staff of the 53rd
, 54t

\ 55th and 56th

ANARE at Casey and especially to my field assistants and snorkeling buddies Bob Edgar,

John Rich and Nic Truchanas. I would also like to thank the Human Impacts Research

Program Dive Team for collecting sediment samples, taking pictures of ASUs in situ and

freeing some of the trays that had become caught in ice in O'Brien Bay.

Sorting macrofauna is a very labour intensive process and I spent many hours at the

'scope'. I would like to thank Debbie Lang and Trevor Bailey, who manage the AAD

science laboratories, for all their help over the years. I am very grateful for the

taxonomic advice provided by staff at the Australian Museum, in particular Drs Pat

Hutchings, Jim Lowry, Peter Middelfart, George Wilson, Stephen Keable and Ms Anna

Murray and Ms Helen Stoddart.

I would like to thank Jonny Stark for permission to use the Brown Bay metal data and

infaunal species lists. I would like to thank Scott Stark for his help in analysing the

marine sediment metal data. I would also like to thank the staff of the Australian

Antarctic Data Centre for their help with managing GPS data and producing maps.

All along this road I have been encouraged by my family, friends and colleagues. They

have been lights in times of darkness and always a solid reality for reference. At this

moment I think the word 'thanks' should be longer to convey all that I mean by it!

II



Abstract

Community structure, diversity and faunal abundance patterns of the assemblage of

marine benthic invertebrates that recruited to Artificial Substratum Units (ASUs)

deployed in the shallow nearshore waters of Casey Station, East Antarctica, were

investigated to determine the suitability of these ASUs as a sampling method for

biological monitoring of Antarctic marine environments. The ASUs employed in this

study were made of nylon mesh pot scourers.

The assemblage that recruited to the ASUs was dominated by small motile fauna

including peracaridean crustaceans, gastropods and polychaetes. Crustacea were the most

diverse group and gastropods were the most abundant group. Species that were often

numerically dominant in the samples include Skenella paludinoides (Gastropoda),

Antarctogenia macrodactyla (Amphipoda), Munna cj maculata, Cymnodocella

tubicauda (lsopoda) and Nototanais antarcticus (Tanaidacea). Nematodes, nemerteans,

turbellarians and ophiuroids are commonly present in the assemblage. Some sessile fauna

were also sampled by the units and a spirorbid polychaete commonly occurred in high

abundance. Many of the taxa that recruited to the ASUs have also been recorded in other

Antarctic locations.

Investigations of the physical structure of the ASU found that the colour of the scourers

had no effect on the assemblage and that ASUs made of three scourers would adequately

sample the available taxa in sufficient abundances for analysis. Deployment times of one

year, which included an over winter period and a late summer collection, sampled an

assemblage with consistent numbers of species and abundance ranges of individuals

suitable for analyses.

The ASU assemblage is highly variable both within sites and between sites. Multivariate

analyses found significant differences within and between all sites and between the

control sites and a known impacted site. Analyses of the univariate diversity indices and

abundance patterns of selected taxa also detected significant differences within sites and

between sites but did not detect differences between control and impacted locations. The
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inherent natural spatial variability of the ASU assemblage makes careful choice of

control locations particularly important for studies monitoring environmental impacts and

change. Control locations must be as similar as possible to reduce all sources of variation

that are not related to the impact or disturbance being studied.

The sensitivity of the ASU assemblage to positioning and timing of deployment mean

that its use in a monitoring program must follow rigorous standardisation of deployment

methods. The high frequency of ice disturbance in shallow Antarctic waters and the risks

this poses for experimental units warrant further development of the deployment methods.
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