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Scope

One of the central aims of the CCAMLR-IWC workshabchin Hobart, Tasmania, in August last year was to
develop a framework to extend Southern Ocean etmaymodelling efforts to include predator-prey
interactions, with krill the central node. Modefglzese interactions would further inform sustaleabCAMLR
krill catch limits while being mindful of potenti@npact on higher predators, such a baleen whatesdysis of
potential impacts will require, at the very ledgith predictive and explanatory models of whalérithigtions.
To date there has been scant quantitative resegrcthie environmental drivers of whale distributadffiEast
Antarctica that could be used to extend or augregisting Southern Ocean ecosystem models. Onedafitact
recommendations of this workshop was to start ekgicand analysing existing data from multidisailiy
broad-scale surveys to model whale feeding hafite.Australian Antarctic Division holds whale diigigs,
krill, oceanographic and other environmental deaanfbroad-scale multidisciplinary voyages off East
Antarctica (30-150°E) known as the BROKE and BROKEsiWoyages; so there is now an opportunity to
begin to build models to explain whale distributama function of the underlying biotic and abiotic
environment. The species this analysis will focusmhumpback, blue, fin, sei, Antarctic minke andthern
right whales.

This short note outlines some sources of data, rdethnd potential offshoots from a planned analysksmleen
whale distribution in east Antarctica. We welcomg auggestions or feedback.

Data

The first BROKE (Baseline Research on Oceanograplilf,afd the Environment) survey, conducted in the
austral summer of 1996, aimed to provide a quasdstic description the ecosystem and oceanogrdgaiares
in an area of 873,000Knadjacent to the coast of east Antarctica, betvB@8rand 150°E (see Nicel al. (2000)
for further details and for details of whale distriions see Thielet al. (2000). The second survey , BROKE-
West, conducted in the austral summer of 2006 jdexttical aims, but focussed on the coastline &rrthest,
between 30° and 80°E and covered an area of 1,3WaB@the results of this voyage are currently in inelf
stages of preparation for publication as a Spéssale of Deep-Sea Research - Nicol and Meiimgpsep).
These surveys consisted of north-south orientedéxas, extending between130nm and 412nm from the
coastline. During both BROKE surveys, data colléétesluded acoustic detections of Antarctic kdistails of
circulation and water masses, primary productiommosition of pelagic communities (fish, squid and
zooplankton) and sighting surveys of birds anduatio and sighting surveys of cetaceans. We alge hecess
to remotely sensed sea ice and primary productilatg..

Analyses

By definition, these analyses will be multivariaded, by necessity, they will be spatial. Howetleere may be
little reward in directly modelling whale distribah as a function of a suite of environmental c@atas, given
such variables may themselves be descriptors fibdlgtribution, a likely driver of whale habitathere will,
therefore, be a multi-pronged approach modellingridjenvironment, b) krill-whale and c) whale-earanment
interactions. The strength of modelling whale disttion with data from BROKE and BROKE-West surveys
lies in the accompanying hydroacoustics data whestribes krill distribution in high resolution ditt(albeit in
2 dimensions). It is also likely that relationshipstween whale and krill distribution and varionsieonmental
covariates will be highly nonlinear, will have n@aussian errors and will be subject to process Hysre are
many statistical techniques that could be usedddeithese non-Gaussian and non-linear relatioashigh as
generalized linear models (in particular nonlinegression) and generalized additive models (with
classification and regression trees or multivaritaptive regressions splines, etc, to aid in mediglction). In
the first instance we will explore explanatory misgd#hich seek causal links between whale abundande
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distribution, krill abundance and distribution aheé nominated suite of environmental covariateppgposed to
a parsimonious predictive model. Parameter estsrfaden explanatory models are much more easilyirfax
ecosystem level models than their often caveatrlgdedictive counterparts. Explanatory models alleava
testing of ecological/biological meaningful hypatke about the drivers of whale distribution, whigh be of
interest to the greater cetacean research community

Off-shoot analyses

There are a number of secondary analyses that \beulefit from the establishment of relationshipsieein
whale, krill and environmental covariates in theitBern Ocean. Recently, there have been abunéastioeates
presented to IWC-SC which are based on the usgabiis models for abundance estimation (e.g., Bigtoin
and Hedley (2009: SC/61/I1A14)). This model-basegraach uses the relationships (either predictive or
explanatory) between animal distribution and abagdao extrapolate over entire survey areas, ystesllting
in total abundance estimates that are often maeig@ than their design-based equivalents (metbgygol
detailed in Hedley and Buckland (2004)). In a similein, this information can also be used to pceduore
optimal and efficient survey designs (e.g., Heddegl. (2007: SC/59/IA3)), where track design is setiout
order to target more effort to areas with highetakility (due either to a lack of information anfn inherent
variance).
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