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AgUrgzler) P,

OdeEnuiyaseEpnysicalNmechanisms likely to affect
KNG CIEisNIreEUCTIVITY. V. aworkshop of experts

TG JJrr""],: scenario for key
saniegraphic driving variables,
Dased o AHiassessment Review by IPCC
(primadiy®ALE Secenario — “ medium” emissions)
Develop central, Iow,'é‘nd 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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Distribution of Red King Crabs [
In Eastern Bering Sea
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OVEWIEWRGITEISHIERY IVlanagement

‘ ESEASON) Vianagement
SE — Only males arelegal for harvest
S

Size Vimimumtlegal size
SeaseINerfiIshing during spring molting &
- Mmatingpperiods
‘Target harnvest tg:
Bristol 5%10 -15% of mature males
Norten Sound 5-10% of legal males

Pribilof Islands: harvest depends on blue
King crab abundance




AvlRUeCESFCatch: Bristol Bay
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AvlnvEReeEsr Caten: Pribilof Islands
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ANcdERcE & Cateh: Norton Sound
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gISmsTHior RKC Recruitment

SiecWiing o“rr AS'S
Farvalprey timing

Rela\VECtIof

Juvenie preaa on

anergy: flow

Juvenilesi

Photo: B. Stevens,
NMES




h;ﬁo‘@fb?‘a. iRgiBiemass on Recruits

Rebuilding 69 _
Target Bristol Bay
| (25,000 mt) Red King Crab
N 0 General

Ricker Curve
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Autocorrelated
74 Ricker Curve
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Effective Spawning Biomass (1000 t)



Mature Ma
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ay RKC '\our dance/Biomass

- Rebuilding Target
20 T 25,000 mt

— Mature Males
— Mature Females

Effective Spawning
Biomass

Rebuilding Plan
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siediVienagement Effects

SEVA—WENENtSs of rebuilding plan are
tercontinue to accrue, as biomass
Ertimed to mo;, ate levels, increasing
| fodic good recruitments
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conservatively managed for 25 years, but
some Increase could occur, If the stock 1s still

recovering from high harvests in the late
1970s




EXJIECIECNVIEN A Jem nt Effects
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EXIECTEQ EITECLS ON rval Prey Timing
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- Red king crab larvae must feed within 2-6
days of hatching in order to survive (Paul and
Paul 1980) p

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

Early Ice Retreat I:> Late Bloom

,;;,/a e g . Stays in
9 i A Vel o o ik Water
[ [ i I v o a
Column
Late Ice Retreat I

22 0 2200 2228 LIS Benefits

*' .;;-:-.. i ’1 v > .
A A N e Iarv_al
February June SuU rV|VaI

(Hunt et al. 2002)
Filter feeders Crab

Detritivores

growth &
reproduction

Benthos




EMICCIEUNEITECES Onl Larval Prey Timing
Key Description

Climate of Baseline 2030 2050
Parameter

Winter sea [19380-1999 -0,1.6) )X 10 Kkme | =020 X 10 KIm?

CE extent lmean Winter

Sea Ice extent ~
~816.4% ~4'5.,5%
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SPECIEUNESfECES on| Larval Prey Timing
2080
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PWe rernoas _
SDjstriputionor adults also depends on
LEIeErattice '7'I pher & Armstrong (2005,
ZEnure rSE N revie V)
Duratiofier rour gic, zoeal stages is 325

- degree-days (J St s, NMES, pers. comm.)

Photo: B. Stevens,
NMFES




EPECIEUNEFECES onl Larval Advection
-
= e Centers of
® Distribution
® ©o of mature

female red

L. P ® °
FL il ". = king crabs in
® ® Bristol Bay

‘Q{) ® (Zheng &

Kruse 2006)

1970s

@) 1980=90; 19002000
1980905sj; 20005




Eastern
Bering Sea

* Pribilof

Islands _
Gulf of Alaska
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Secied Eifects on Larval Advection
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Fed king crab

L1
1
L

AN
L

/

[
I

\

OSCURS Advection Model
(Zheng & Kruse, in review)
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EPECIECNEIECESIon LLarval Advection

Key Description of
Climate Baseline
Parameter

1950-1999
mean Ssi
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ol Larval Advection

=
E/<p

U AUVECTOh=\armer temperatures make it
difiiculorrediking crabs to supply the
SolemnurseR/fareas with larvae in
BiisteliBEy,mainly due to northeastward
SItSyiraad u@s
Retention — Effects are likely quite
different for Pribilof Islands (tidal fronts)

and Norton Sound (gyre)
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Ln(male crab recruits)

- = = Pacific cod
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=iiieclts 0 Benthic Energy Flow

_ Sediment oxygen
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carbon supply to the
penthos

Coincident decline in O,
and benthic biomass in
northern Bering Sea

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

Grebmeier et al. (2006)




EXIECIECNEITECTS O enthic Energy Flow
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RIdNeINSENEIoIMESS & Catch Projections

0 0

2006 2030
Year




NBIgERESERNBIEnIass & Catch Projections




SIU CALERIEL Y -

UROSIUVENMERETITS ofi conservative
fSER/Ameanagement and improved
atCireipiaal natch with prey may
0E OVERNI e&c 2d by negative effects

O adverse alladvection, increased

juvenile predation and loss of benthic
energy flow.

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




UEIEIBVEwpIEioIysStudiesiand retrospective
NEIYSESISIOI CONiilm bases for proposed
MECHENISIMS lnking climate to red King

crabs

© Simulaienimodeling — to quantify

cumuiative e'"'"ﬂ various mechanisms
on crab stocks

Management strategy evaluation — to
evaluate effects of climate change on future

harvests using current and potential
alternative management strategies







	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35

