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Stock structure template

AEstablished to guide decisions on splitting or lumping
populations/stocks for both stock assessment and management

ARequest from SSQused in groundfish to help understand stock
connectivity

ABering Sea red king crab
ABristol Bay, PIRKC, WAIRKC, Northern district, NSRKC

AReference: Spencer, P. et al. 2010. Guidelines for determination of
spatial management units for exploited populations in Alaskan
groundfish fishery management plans. NPFMC Sept. 2010 plan team

draft



170°W
A

eIy

1(7., w

60°N-

55°N+

™

P RN

Area of Detail

{111
¢ AT

N £ . .
& AT T [Nofthern District

Cape Romanzof

5
8

& AT LT
Rfnacnin. . IO
({\\0‘ Yyl l O°N
‘o‘!\‘“ o S o - - N
& jmmanE %% j_LIJi_LJ“ '
| susmnussnsnmoosEos SEEEN
&7 2> “1111!11%1kl1x11t s
¥ e e e
y resse ]
‘/"/6 (\ rf‘m \-7*‘ | | ‘ !
\QQ’ Pribilof Dlstr#ct—uﬁ}(ﬂrﬁj u y‘ IWFBHYQlﬁflﬁ P
£ o® [ EEEEE
QQ l 11 iJ
| Y
k4|
=l i -65°N
180° 170°W 160°W

Bering Sea stock®ristol Bay, PIRKC, WAIRKC,
Northern district, NSRKC
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2022 Tech Memo
NOAA trawl surveys

Red K

ing Crab Mature Female

Figure 30. -- Estimated total density of mature female red king crab (Paralithodes camtschaticus) for the
past five survey years. Outlined areas depict management districts. In years when a subset of
stations were resampled, the resample stations replace data from the original stations.

Figure 28. -- Estimated total density of mature-sized (= 120 mm carapace length in EBS and > 94 mm in
NBS) male red king crab (Paralithodes camtschaticus) for the past five survey years.
Outlined areas depict management districts.



Table 1: Summary of available data on stock identification for Bering Sea red king crab

Factor and criterion

[Justification

Harvest

& Trends

Fishing mortality

(5-year average percent of Fabc or Fofl)

bbrkc- close to Fofl last 3 years fisher was
open, fishery closed in 21/22 & 22/23

wairkc/pirkc- fishery closed.

Factor and criterion

[ Justification

Behavior & movement

Spawning site fidelity (Spawning individug
occur in same location consistently)

??

Spatial concentration of fishery relative to
abundance (Fishing is focused in areas <
management areas)

Fishery in BBRKC typically occurs in the
center of the stock boundaries (Figure 4)

Mark-recapture data (Tagging data may
show limited movement)

Some tagging available for BBRKC stock
(need a summary of this)

Population trends (Different areas show
different trend directions)

Natural tags (Acquired tags may show
movement smaller than management are

?2?

Genetics

Barriers & phenotypic characters

Generation time

(e.g., >10 years)

?

Physical limitations (Clear physical inhibit
to movement)

Norton Sound and Aleutian island chain.

Biogeographical boundary at Samalga Pa
attributes divergence between WAI
population and southeastern Bering SEA
and PI)

Isolation by distance

(Significant regression)

Present when compared to all Alaska
samples (including SE Alaksa, p <0.01). J
Bering Sea samples did not show signific:
IBD but there is some relationship
(p=0.064).

Dispersal distance (<<Management areas

Genetic data suggests gene flow betweer
most of the Bering Seaexcluding NS and
WAI red king crab which appear to be mo
genetically distinct.

Growth differences

(Significantly different LAA, WAA, or LW
parameters)

Growth differences exist in NS, not sure ff
we have information for other stocks

Pairwise genetic differences (Significant
differences between geographically distin

collections)

None significant within the southeastern
Bering Sea.

Age/sizestructure

(Significantly different size/age
compositions)

Figure 5 shows comparison of size
compositions for bbrkc, pirkc, and norther
district crab.

Spawning time differences (Significantly
different mean time of spawning)

??

Maturity-at-age/length differences
(Significantly different mean maturigt-
age/ length)

BB and NS clear differences due to growt
and size differences.

Morphometrics (Field identifiable
characters)

?

Meristics (Minimally overlapping differenc
in counts)

?




Genetic studies

Arctic Ocean
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ASamples from Grant
and Cheng 2012

ANote:

AOne sample from both
PIRKC and BBRKC

ANo samples from
Northern district crab
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Figure 2 (a) Map of the North Pacific Ocean and Bering Sea showing
generalized current patterns and three major population groups of
red king crabs. (b) Average heterozygosity of 15 single nudeoctide
polymorphisms (closed circles) and average heterozygosity of 38 allo-
zyme loci (open circles). () Mitochondrial DNA haplotype diversity
(dosed circles) and nucleotide diversity (open crdes). KC, Kamchatka
Current; AS, Alaska Stream; ACC, Alaska Coastal Current; and GAG,
Gulf of Alaska Gyre.

Genetic results

A3 main groupings
ANSRKC and WAIRKSolated
genetically

ABristol Bay
AGroups with PIRKC and GOA

AMay have undergone a bottleneck?
(samples 1989 and 2008)

ACould be isolated stocks, does not
reflect contemporary genetic gene
flow

AGreater detailed sampling needed



Noncgenetic information

ASize compositions, growth, recruitment pulses

APhysical barriers or oceanographic barriers
AAleutian Island$Samalg#®ass
ANorton Sound general current flow

Historic management units

AHistoric fishing areas
ALandmark boundaries



Fishery centroids

(right) BBRKC weighted centers of
catch over time, fishery was closed
In 2021/22 and 2022/23 seasons
(Source: September 2021 CPT
presentation byB.Daly ADF&G).

(bottom) mature males from
NOAA tech memo



