Oceanographic factors, spatial context and the predictive

Shallow continental shelf (maximum
depth 20-60 m)

~60,000 km? between Papua New
Guinea and Australia

Complex bathymetry, with ~ 800 islands
and numerous reefs, shoals and submarine

sand dunes.

Conducted in 1995/1996 by the
CSIRO across 220 sites (Fig. 1)
Underwater visual census of 197 fish
species along 100m x 10m transects.
Fish species richness (S) = total

number of species recorded at each site.
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igure 1 The Torres Strait, with sampled reefs represented in black (East),

F
Eed (middle) or green (West).
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A total of 12 environmental variables selected (Fig. 2A)

Same longitudinal gradient as observed with all environmental variables (Fig. 2B).

A - Variables factor map (PCA)

PC 1 (41.55%)

B - Individual factor map (PCA)

PC 1 (41.55%)

Figure 2 PCA of environmental variables. A: Candidate predictors (continuous labelled arrows) and other environmental
variables of the data set (here illustrative, dotted arrows). B: Individuals factor map, with western sites in black, interme-

diate sites in red, and eastern sites in green.

Spatial autocorrelationin S

Most parsimonious model: all candidate predictors + spatial variables (83% deviance

explained)

Second most parsimonious model: spatial variables only (80% deviance explained)

Up to 80% of deviance explained in fish species richness, which could then be predicted
in areas where only physical data were available.
Importance of spatial context at a large scale (latitudinal and longitudinal gradients) and

at a fine scale (spatial autocorrelation)
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observed at all distance classes
(Fig. 3)

Random effects with an expo-
nential spatial structure.

modelling of fish species richness on coral reefs

38 environmental variables collated across a 0.01° grid:
-NO,, PO,, Si, temperature, salinity
(annual mean levels and standard deviation: source: CSIRO Atlas of

- Chl 3, light diffuse attenuation, sea surface temperature (source:

-Depth and percent cover of carbonate sediments, gravel, sand and
mud, wave exposure (source: Geoscience Australia)

Variable-reduction procedure to minimize multicolinearity using Princi-

Generalized Linear Model (GLM) comparisons to gauge the relative im-
portance of oceanographic and spatial factors using Bayesian Informa-
tion Criterion (BIC; Burnham & Anderson 2002)

Spatial Generalized Linear Mixed-Effect Model (GLMM) to account for
spatial autocorrelation in S using random effects (Diggle & Ribeiro 2007).

Observed S GLMM residuals
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ents the exponential spatial structure assumed in the GLMM.

EFigure 3 Spatial correlograms (1 lag ~ 20 km). The continuous line reprej
S

Longitudinal gradient in S from western to eastern reefs (Fig. 4).
Highest standard deviation on eastern and southern reefs.
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[Figure 4 Spatial predictions of fish species richness across the Torres Straitj
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The Marine Biodiversity Hub is funded through the Commonwealth Environment Research Facilities Program (CERF), administered through the Australian Government’s
> Department of the Environment, Water, Heritage and the Arts. The key aim of CERF is to provide sound advice to inform environmental public policy objectives and to better
the management of Australia’s unique environment. (Our stakeholder partners are: AFMA, APPEA, CFA, DAFF, DEWHA, DAFF, the Tourism CRC, and WWF Australia)
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