Correcting bycatch rates for encounter probability: using
satellite telemetry data to model the distribution of
foraging effort of a population of Australian sea lions and
estimate and mitigate bycatch in a demersal gillnet fishery
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Bycatch numbers usually estimate 'natqg of
bycatch per unit of fishing effort, then extrapolatéd‘
across the fishery

e.g. individuals per km net-set/trawl hrs/1000 hooks

Bycatch rates can be very imprecise means to
estimate bycatch number/impact:

- fraction of total fishing effort is monitored

- bycatch typically rare/chance events

- fishing effort & encounter probabilities (which drive
bycatch rates) can be highly spatially heterogeneous
across distribution of fishery

Knowledge of distribution and density of bycatch species is critical to:
- assessing how encounter probability affects bycatch rate, and

- improving estimates of bycatch impacts, mitigation methods and targets



Bycatch of Australian sea lions in the demersal gillnet shark fishery

Australian sea lion (ASL) - Demersal gillnet fishery

« commenced in early 1970s, targets
school and gummy shark

* Australia’s only endemic seal
* Range limited to SA and WA |
« unusual breeding biology incl. non-annual (17.5 m) '\
temporally asynchronous breeding cycle

« all SA shelf waters (excl. gulfs & bays)

« extreme philopatry/population structure o ol ~17,000 km/years since 2000
* limited evidence for recovery of ASL populations since :
colonial sealing 50,000
- Listed as threatened under Australian EPBC Act, S0
endangered under IUCN Redlist e
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Modelling ASL distribution of foraging effort ASL foraging

models
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Overall model of distribution of
foraging effort of ASL population in
South Australia (all males and females
>1.5 yrs)

Foraging models
- time spent at distance & depth
* Fit to gamma or normal prob. density functions
« joint probabilities (product of depth & distance)
« applied to 1 x1 km node array ~350,000 nodes

» subpopulation (sex/age-class) models
developed where tracking data available

* pooled models used for non-tracked sites




Modelling ASL bycatch rates: bycatch estimator

Bycatch rate estimation method

Bycatch per unit of fishing effort
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Modelling ASL bycatch rates: bycatch estimator
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» bycatch mortality rates highly correlated with estimated ASL foraging density
* provides a tool to estimate bycatch from any distribution of fishing effort
 bycatch of individuals (females and males) can be apportioned back to
individual subpopulations




Impact of bycatch on ASL
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* PVA of bycatch indicates that the majority
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Spatial closure scenarios

Examined expected bycatch mortality reduction from different spatial closures in fishery
Scenarios examined both removal and displacement of fishing effort (100,000 km.hrs/yr)
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Summary
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Overlap in fishing effort and ASL foraging effort
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Average effort ~100,000 km.hrs/yr ~1.62 million seal days/yr
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