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Photo: C. Botelho, ADF&G
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Is final

Fertilization’is internal; sperm may be retained

up to 3 years

Larvae hatch during late April — early June
Two zoeal stages of ~ 1 mo duration each
Megalops stage

Males recruit to the fishery ~7 yr old
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ASSEss odel (EBS)
Fe gement — e.g., Individual Fishing

Qliotanerflshmg limits (OFLs)
State management — e.g., observer program,

fishing seasons, size limits, harvest rate
strategy, total allowable catch (TAC) split east
and west of 166° W




Stockhausen et al. (2013)




Stockhausen et al. (2013)
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Grounc abundance estimates of
species/ages consuming crab:

Pacific cod, ages 3-7
Yellowfin sole, ages 7+
Flathead sole, ages 3+
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where v, is a Gaussian white noise term
and @ is the autocorrelation parameter
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-R Models

| non-linear Ricker model
In(S) - BS + ¢,
shing model
— a+B*In(S) + ¢
~ Log-trar ed Shepherd model
ﬁ\(R) =a-In(1+e9*Sk)+¢g,
where g controls the shape of the curve

Models were fitted by generalized non-
linear least squares regression



2dator Models

-4 tls,r
-1 R—-InR

| R
- Wwhere 1e standard error of the mean

: over 1978-2008
Linear and'dome-shaped predator-prey

relationships
r=p,+B;X+¢g

r=Bo+ BX+BX*+ ¢
where X predator abundance. Models
fitted by general least squares with AR(1)
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o Note east > west shift



o Curvilinear relationship suggests density
dependence



hing & Shepherd

S Cushingimodel yielded good fits, but only
e B p: ‘ameter, implying
Infinite recruitment at stock size of 0

. 1€ S d model could not be fitted to
D hoh-convergence

J U

Inherent in all stock-recruit models is the
assumption of low recruitment at low
stock sizes
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Residuals




Pacific Cod

» Relationship is highly significant, if 1979
point is removed



Yellowfin Sole



» Quadratic terms are statistically
significant
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R Onennternpretation of results — presence of
y-dependent relationship

| | anism — cannibalism

Ine it years, female distribution

D outer shelf and to the

northwest. ROMS modeling suggests
larvae from these regions are vagrants

Alternative interpretation — recruitment is
environmentally driven with
autocorrelated variability with periodicity
about twice the mean generation time




redation effect is weak or

=

od is contrary
from top-down control

owfin sole suggests no

.v..

effect
Dome-shaped with flathead sole could
suggest prey switching behavior

Finer-scale spatial models may be
necessary owing to interannual shifts in
distributions



o Bristol Bay depends on local retention



Bristol Bay
!
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IS-based gauntlet models in
in year-to-year variability
INNERner crabirecruitment based on
settling:

eator density

Bottor perature

Surficial sediments

Older juvenile crabs (cannibalism)

-




~ 1Y ts

=

=
arch Board

)
)

Ras eries Research Center
UAF Cel Lfor Global Change
Assistance:

Franz Mueter, Ginny Eckert, Jie Zheng,
Bob Foy




Questions?



