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Combining stock, multispecies,

and ecosystem level status
determination criteria:

h's%ﬁ}é what tradeoffs can we expect?
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What could multispecies status determination
criteria look like?

Four component management procedure: Total catch limit

1. a limit on total removals for the ecosystem;

2. an allocation of the total removals limit to
aggregate species groups;

3. minimum stock size thresholds for individual
species; and

4. guidance for optimizing the species mix
(within aggregates) based on bio-economic
portfolio analysis.

flatfish

® groundfish

e Manage fewer catch limits—simple, flexible

e Integrated assessment of species status
® forage fish

¥ elasmos
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Hydra
multispecies
model

Multispecies: fish and commercial « 10 fish species: 2 elasmobranchs, 2 pelagics, 4
invertebrates groundfish, 2 flatfish
Size structured « 5 variable width size categories for each species
Estimates predation mortality « Size specific predation mortality

Environmental covariates on growth, « 2 growth forms, exponential and von Bertalanffy
maturity, fecundity  Temperature covariate on both growth forms

. . . * 3 recruitment forms: Ricker, Beverton-Holt,
Multiple recruitment functions Gamma (3 parameter)
Multiple fishing fleets « 3 fleets: bottom & pelagic trawls, fixed gear

Likelihood (or Bayesian) parameter
estimation in ADMB

Spatial e 1 area, “Georges Bank”

e Simulation mode only, operating model




dogdfish skate herring

—

Spiny Dogfish

cod haddock ytail_fl SpeCieS and
A color codes

wint_fl mackerel silverhake
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Possible
species
groupings

Full system
Taxonomic
Habitat
Taxonomic +
Feeding guild
Size based
Fleet based
Area based




Yield curve, all species combined, all gears

Year 50

Years 20 and 50 total yield, all gears
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Year 20 aggregate yield, all gears Other food on
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Year 20 biomass status, all gears Other food on
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Year 20 biomass status, all gears Other food on
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Year 20 yeild, all gears Other food on
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Year 20 yield, all gears Other food on
20% effort: 771,319 t 30% effort: 982,260 t

10% effort: 452,919 t

no effort
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Yield curve, all species combined, all gears

Year 50
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Yield curve, all species combined, bottom trawl only

Year 50

Years 20 and 50 total yield, bottom trawl

Year 20
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Yield curve, all species combined, pelagic trawl gear only
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50% bt, 100% pt, 150% fg effort: 1,354,582 t

60% bt, 80% pt, 150% fg effort: 1,321,306 t
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Conclusions

Aggregate fishing limits that maximize
vield and conserve biomass exist

Community composition and (likely) value

trade off across the range of fishing effort

Species interactions and environmental
signals change yield over time
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Extra slides



relative effort

Design: Increments of average effort

Effort levels
Bottom trawl 150%

Bottom trawl 100%
. (average)

06

04

Bottom trawl 50%

Fixed gear 150%
Fixed gear 100%
< -Fix 50,
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Year 20 value, all gears Other food on
20% effort: 2,788.98 million $ 30% effort: 3,429.85 million $

10% effort: 1,688.52 million $

no effort
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