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Environmental variables are increasingly used as indirect surrogates for mapping patterns of
biodiversity because species survey data are scant, especially in the marine realm. This Census of
Marine Life cross-program synthesis quantified the shapes and magnitude of multiple species
responses to >30 environmental gradients, and the extent to which these variables were useful as
predictors for mapping patterns or biodiversity composition.
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METHODS

We collated broad scale biological survey datasets from
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Fig.2. Examples of analysis process and outputs, from GBR sled data: (a) a single tree
from a forest, (b) splits density distributions, (c) species cumulative RZ importance
distributions, (d) community cumulative importance.

RESULTS

Over all three regions, the environmental variables together typically predicted s to '3 of the
distributional variation in species abundance patterns (average R? = 0.13-0.35, max. 0.5-0.8).
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Important predictors differed among regions and biota, and included depth, salinity, temperature,
sediment composition, and current stress (Fig.3). The shapes of responses also differed and were non-

linear, often with thresholds indicative of step-changes in composition (Fig.3). The largest

compositional changes were across provincial transitions and coincided with sharp thresholds on

several gradients.
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Fig. 3. Cumulative importance (R?) distributions of selected influential predictors available for two or more
regions of three regions, in order of overall importance.

CONCLUSIONS & APPLICATIONS

The differing regional responses in analyses to date may indicate limited scope for extrapolating bio-
physical relationships beyond source regions. Within regions, Gradient Forest provided insightful
exploration of species-environment-relationships and, importantly, permits combining information
from disparate datasets. The main outputs, ie. cumulative importance distributions (eg. Fig.4a), can be
used as biologically-informed transformations of environmental layers to provide surrogate maps of
expected patterns of biodiversity composition (eg. Fig.4b).
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Fig. 4. (a) predictor cumulative importance distributions for 15 of 29 predictors used to transform and (b) map the GBR
environment space representing the first two dimensions of expected continuous patterns of biodiversity composition.
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