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4. Synthesis and applicationsAn evaluation of each candidate indicator against a
commonly agreed suite of desirable properties coupled with the outputs of our
meta-analysis showed that whole-community numbers of individuals and biomass

are the most suitable indicators of bottom trawling impacts as they performed
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well on all criteria. Strengths of these indicators are that they respond strongly
to trawling, relate directly to ecosystem functioning and are straightforward to
measure. Evenness and Shannon-Wiener diversity are not responsive to trawling

and unsuitable for the monitoring and assessment of bottom trawl impacts.
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beam trawl, ecosystem approach to fisheries management, hydraulic dredge, meta-analysis,

otter trawl, scallop dredge, systematic review

*«J|J $! & $ facilitate acceptance and support among stakeholders and the wider
public. Effective indicators should quantify ecologically important pa-
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Responsiveness Responsive to effective management and provides rapid and reliable feedback on the consequences of management

Specificity Responds to the properties they are intended to measure, rather than to other factors and/or it should be possible to
disentangle the effects of other factors from the observed response

to compare the effect of different trawl gears, in different habitats the analysis as this would confound environmental with trawling ef-
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designed to identify and collate evidence from comparative control- of fishing. If trawling initially occurred in the control area and was

impact studies to identify changes in state of benthic biota result- then stopped, we used the last point in time during the study period.
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vary with trawling intensity at the scale of the experiments. Studies Studies were weighted by the inverse of variance of the original

where this assumption was apparently violated in our assessment of  study, where the combined variance per study was calculated as
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of trawled and control areas diverged by up to 180 m and the species effect of trawling is present when the 95% confidence intervals of

composition in the two areas diverged greatly, were not included in INRR do not overlap with INnRR = 0.
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is expected to increase with water depth due to the lower levels of

Environmental factors play a role in determining the magnitude of ef- natural disturbance in deeper water and the corresponding increase
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to the d/r ratio when population growth is determined by logistic pop - variables.
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