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OldenuiyasieEphysicammechanisms likely to affect
<) erel) gfeell Jf";kjl"r/ Via workshop of experts

ASE C JJm”‘!,: cenario for key
"L/Jg anoegraphic driving variables,
o 4tBAsSsessment Review by IPCC
erm'f"ml\ AdB Scenario — “medium” emissions)

Develop central; low, and high crab biomass
estimates based on expected relative response of
each mechanism, from “ ” to “0” to “+++”

Scale cumulative effects from all mechanisms to
levels of historical variability of biomass

Apply harvest control rules to biomass estimates
to estimate commercial catches
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/4
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complex mating behaviors
Femalest=is00,000 embryos ~11 months
Distribuied from intertidal zone to >200 m
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Larva Glaucothoe

i
www.afsc.

Ra, ¥ .h?!‘-"',-

Photo: B. Stevens, B. Stevens, NMES
NMFS




Distribution of Red King Crabs |
In Eastern Bering Sea
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OVEIWIEWRGITEISHIERY IVianagement

& eason) vianagement
v Je/ — Only males are legal for harvest
_—

ISIzES VIimidin Jegrll ize

1 SEasO=ING TISh NG durfﬁg spring molting &
 MmatingipEeErNoc

5 .ro ot harvest ’[&
-~ Bristol E -ﬂ 0-15% of mature males

o Pribilof Is ands: harvest depends on blue
King crab abundance

» Norton Sound: 5-10% of legal males
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WEIKSHBRIONIRKE Recruitment

SHNTENISIPIVASIEPES critical to recruitment:

. IDEVEIOPMENT Oi _-'clutch
2, WialTngand ierti '7%"'
S, Hatchruming
Sui vivalldiiring hatching
5. Survival during zoeal stages
6. Survivallduring glaucothoe stage
7
8

‘ n

Juvenile survival (ages 1-6)
Adult survival (ages 7-25)
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Non-conseguential or non-informative;
See paper for detalls.
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LY — oemen;gifr iebuilding plan are
i omﬁ'ue to accrue, as biomass
1e) meeerate levels, increasing
iperiodic good recruitments

consernvatively managed for 25 years, but
some increase could occur, If the stock is still
recovering from high harvests in the late
1970s
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© Red king (rrur Iarﬁe must feed within 2-6

days of hate nfg In order to survive (Paul and
Paul 1980)

o Larval growth Is directly related to
concentrations of Thalassiosira diatoms
(Paul et al. 1989, 1990)




Early Ice Retreat I:> Late Bloom

| E= i VSN N Stays in
:;.I:ll Ly L N S - o o o - ' - _ Water
Column

Late Ice Retreat :> Early Bloom

4“"' f” -Vl Benefits

=~/ amens i - . LS larval

February March N\ _ Apri/ Y survival

(Hunt et al. 2002) Crab

Benthos Fllte_r _feeders growth &

Detritivores :
reproduction
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, Zzoeal stages Is 325
ry NMES, pers. comm.)

U Distfinuvenieifadl dso depends on
¥ temperattireNidsu 1987, Loher & Armstrong (2005,
- Zheng & Krl b’T e ew)
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Distribution
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""ZE\ PECIEUREfiEects on Larval Advection
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cis on Larval Advection
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CT fiiects oni Larval Advection

O AGVECHER —\Warmer temperatures make it
diifetiiersredikinglcrans to supply the
SEUEm NUrSER areas with larvae in
BriiStoliBay, mainly r' e tonortheastward
SNITLSHE A0 ]'J'[p

Retention =Ef ‘ects are likely quite
different ol Prlﬁ'lof Islands (tidal fronts)
and Nortor oeynd (gyre)
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SCIEWREIECTS 0 Juvenile Predation
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iecs enrBenthic Energy Flow
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Sediment oxygen uptake
IS an indicator of carbon
supply to the benthos

March — September
measurements show
significant decline in
northern EBS

Coincident decline In
benthic biomass

Decline in benthic
blomass may adversely
affect crab growth,
reproduction and survival

Grebmeier et al. (2006)
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yaBieImass & Catch Projections
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SLICAIfArELrY, i

) ChianeEsSirthee rea gmo clalb stocks owing to
JlelaiNvamingwere postulated for 2030 and 2050.

REIVE r*'n?lrufe:;""vv@r:\ Scaled to absolute
hiStercCalNEneEs ol hiemass. Current harvest
Stiiategiesswererapplied to estimate future catches.

B ENENStoifconservative fishery management and
improved match of larval hatch with prey are
overwhelmed by negative effects of larval
advection, increased juvenile predation and loss of
benthic energy flow.

Declines are projected for all three stocks, but
large uncertainty exists.



NEXE Steps |
® [Fiicl/|eig o elionas Studies and retrospective
analySES — 10 ¢ err'g bases for proposed
MECHERISMS linking climate to red king
CIansS of

Simuletien modeling — to provide
qUENTILAVERES @6?5 oficumulative effects
off various, mechanisms on crab stocks

Management strategy evaluation — to
evaluate effects of climate change on future
harvests using current and alternative
management strategies
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