&, NOAA
' FISHERIES

Update on EBS Pollock
assessment plans for 2022

Jim lanelli

Alaska Fisheries Science Center



Presenter
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The applicability of multi-species trophic and technical interactions in multi-sector fleets pose special problems in providing real-world tactical and strategic advice for management. Special problems with the trophic side are evaluated as part of the ACLIM project and developments in CEATTLE. Focusing on the available data feeding tactical advice, we review the present issues related to the variability in fishery and survey distributions for a data-rich species in the Bering Sea. As part of this work, we revisit the potential future scenarios of trade-offs for the fleet considering fish size, CPUE, fuel costs, and bycatch avoidance. We present some simple statistics to show how spatial variability has changed and how assessments might better account for distribution shifts. We note how spatial patterns affect status quo management guidance and attempt to provide insight on how to better communicate stock trends and status relative to national standards.



Today

* No model changes

e Added features to accommodate ACLIM projections (courtesy Paul Spencer)
* Includes posterior predictive distributions

e Continue to test alternatives for comparison (e.g., WHAM, SAM, SS, AMAK)
e Key features (e.g., covariance spec on BTS survey time series)

* Survey weight-at-age estimation
o Affects conversion of model N-at-age to predicted survey biomass
(and hence fits)

* Adds to the estimate of current-year fishery weight-at-age and projections



Survey body-mass-at-age

e 2021 Method (old)
For it year, jt" age:
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Where k indexes sex (unid, male, female)

e Problem is it only captures
inter-annual variation due to length

e Subsequently less missing years
of L-W data from survey
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Survey body-mass
at age re-
evaluation

e Study by Julia Indivero

e Goal to make survey wt-at-age
consistent w/ other SDM

estimates
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Indivero study objectives

1. What is the spatial and temporal pattern of size at fine-scale (i.e. local) and
population-scale (i.e. index)?

2. Do local spatial and spatio-temporal variation impact index size-at-age?
3. Does local variation in size matter more than abundance for index size-at-
age?

4. How does our model of population size-at-age affect the stock assessment
estimate of population biomass compared to a non-spatial naive estimate?




Bonus feature of new method—estimates of uncertainty
In wt-at-age

40%:-

e Useful in
supplementing fishery
mean-wt-at-age
projections

e Year and cohort effects
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- Nonspatial Estimator — Spatio-temporal Model

Added feature
e Useful for aiding the fishery mean-
wt-at-age projections
* Year and cohort effects
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How does the evaluation compare w/ 2021
Estimates?
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Relatively poorly...

e Traditional method went from length to weight with fixed,
sex-specific wt-length parameters

e This affected the predicted biomass estimates within the
model

* In general, old way tended to have anomalies closer to the
mean...
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— Spatially explicit

o Effect of spatial vs
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From Indivero et al. (submitted)

“Results from our case study suggests that accounting for
spatially unbalanced sampling improved stock assessment
consistency. Additionally, it improved our understanding on
the dynamics of how local and population-level demographic
processes interact. As climate change affects fish distribution
and growth, integrating spatiotemporally explicit size-at-age
processes with anticipated environmental conditions may
Improve management advice.”

Jindiv@uw.edu
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Summary

| recommend

 Abandoning the old L-W relationship and mean length way of
computing mean body-weight-at-age to fuller spatial data extent

* Adopting new approach that is most consistent with the VAST data

* For design-based tests (and alternative model runs), use the spatially
naive estimates (in place of old LW approach)
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Pollock catch
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Pollock catch

B-season catch patterns

At-sea catcher

processors
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Catcher-vessels B-season catch patterns
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1982-2021 density map of pollock
Nice thing about model approach is it provides some statistics on trend


i [ Aut g T T 3"’" e e ¥ ﬂ—'g—ﬂ-'“‘c;iv
3 % 5 - " S -
~ {é“ ~ X e . ~ “‘“‘ L"* ~ 4\"
S h . ft . I | k ey ﬂg/ﬁ‘“"’r’ 3 0(};1‘“’“? N TN g e
= F 5 5 il - 4 5 Il “
ITCS 1IN POIOC | Y New b gt/
p 1982 m,ﬁ/ 1983 m,“-ﬁ“/ 1984 . “ﬁg/ 11982 m,ﬂ-ﬁ"d/ 1986 & " 1987
= ,13“ — 1”9' = 1891 - = —_— 1983

distribution L FE BER B B

% Lty - xm*j k sy | ‘ < Yoty M«f

1988 ‘fi 1989 / | 199%‘ #1988 / 1992 / 1993 A

* NMFS summer bottom trawl survey =, SRR é' = “‘ﬁ
. | \ o w S

« Fishery INDEPENDENT Y Ty Ty e Ry oas

1997 ﬂf;{ 1998 e 1999 g

 VAST model estimates R R R = ?“"J;ﬂ o

Center of gravity (Northing)

w i £
= G <% Q{Qﬂ\ e D <;‘\J
2018 i bee }m\af | I e [L\j
N ] s /) 2 i z '
A Bottom trawl survey 2000 % 2001 aﬁJ/ 2003 % 2004 ﬁ/ 2004 aﬁé 2005 a@’/
2019 Aa - e - Lm i . ba -
.% == &? s r ; T
1998 20 12(6)1 , 2021 ‘-‘ Q%j‘i.., g “l' o{zfi.im 'h Gﬁf-.i‘i &
i~ v = e
2006 ‘,ﬁ . 2007 r%. 2008 mdﬁj :2009 m‘{/ 2010 f/ZOll £ "f
i . i i B e
S o )‘ o /j o C—* LS {:-’ L ;w
‘". \.':-(s_/ﬂ 2 cj}:}? = o}@( & QA 2R < \J & c{\bﬁﬂ
gl It _ im/rj frey by
2012 EJ‘“J 2013 w“’&/ 2014 ‘d_f’m/2015 g,,ﬁ’fy 2016 %/2017 %
‘1 982 . D I_H“_\.EJ m“("{_" . F H\ . } hﬁ\\"\\‘j—w m‘\{
194994 ~ o w-? ~ gﬂ
1995 < ) ] e
T T T T r 1{\«5}1 ﬂ\_ﬁiﬁn}; - mf:ff
1990 2030 2010 2020 2018 M 2015 2071 gt |
ear o & i

Eastings


Presenter
Presentation Notes
1982


Center of gravity (Northing)

Bottom trawl survey

1998

2018

1982

2020



Presenter
Presentation Notes
Seems to be a trend over time, is it warming? Bottom trawl survey
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A great survey
product:

Bottom
Temperature

df cpe <- coldpool:::cold_pool_index |>
dplyr::select(year=YEAR,CPE=AREA_LTE2_KM?2)

Sean Rohan and Lewis Barnett R package
https://github.com/afsc-gap-products/coldpool
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Seems to be a trend over time, is it warming?


Center of gravity (Northing)

12018

A

2019

Bottom trawl survey & cold pool extent

2021 20M¥98
2017

2015

1991 1984 1986

1982

1993 1994
1995

-

-1 0 1
CPE

CPE

LOAaN




How much is
due to

shifted pattern

of

?




Catcher-processors

B-season catch patterns
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Mean latitude

Catcher-vessels B-season catch patterns
60 -
2012
20212
i 2
o8 2012 9% 2013
202a12 2020
2012
2013
o913
20 2011
2013
2012 2013 2013 2{)%20
2% 2014
2012 289 2092011 20AG14 2014 2014
56 - 2013 2020 2011
20222016 A 2018 2013
2022 2017 L 2014 2011
gkt — - 2011
e . 2%%;??0 o 2014 N 2011
2021 . 522 e 11 - 14
“ 0?;1?221 ,50.21 2015801 Ggung 1 we 202517 = 201‘92019
2020 o %!3212021 2015 2%16 D015 2013017 20% 017 Z5pora 2018018 “Te0T
2015641 Hfoo 816 501 2015 297, 2019 2014 ZUERI
2015 2018

54

0.4

0.6 0.8

Weight (kQ)



Catcher-processors
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How does it compare to fishery data?

A great survey
product:

Bottom
Temperature

df cpe <- coldpool:::cold_pool_index |>
dplyr::select(year=YEAR,CPE=AREA_LTE2_KM?2)

Sean Rohan and Lewis Barnett R package
https://github.com/afsc-gap-products/coldpool
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How does it compare to fishery data?
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Included
CPUE

* Updated some

e Ratio from survey data

Haynie and Pfeiffer

Fig. 7. Summary of the effects of the size of the cold pool and total
walleye pollock abundance on the intensity of early A-season (winter
season) effort, B-season (summer season) CPUE, B-season effort, and
B-season travel costs. Years in the sample characterized by varying
abundance and cold pool levels are listed on the horizontal and
vertical axes.
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Summary on spatial distributions

| recommend

e Continue to evaluate the interaction of spatial distribution of the
fishery and the relative selectivity

 Particularly as it pertains to F,,c, estimates and uncertainty



Other initiatives coming in November [

(&)

Make the calculations of Tiers 1, 2, and 3 more transparent
e SSC and others (including me!) had difficulty tracking down calcs

AVO, ATS, and BTS (EBS + NBS) survey data should all be available
e Age data from 2021 fishery + 2022 BTS data as well

2011 assessment MEY calculation to be revisited?

Closer look at EM data (for spatial analyses)
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