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Motivation

* Poor estimates of stock-recruit relationships
* Clear suggestion of change in mean recruitment



Background

* “Dynamic Bzero” computation added to Gmacs and
presented for SMBKC in Sept 2017

dvard_array ftmp(1,nsex,syr,nyr,1,nseason,1,nclass); ///> Fishing mortality

ftmp = F;
F.initialize();




Prewous studies and discussions

:  Shifts in Stock Productivity:
> - On the Use of ‘Dynamic’

NOAA Management Metrics
FISHERIES

Northwest
Fisheries
Science Center

Aaron Berger, lan Taylor, Z. Teresa A'mar and Melissa Haltuch
PFMC Productivity Workshop, December 6-8, 2016

* MacCall et al. 1985
* Field et al. 2010

* Berger etal. 2013

* Many assessments



Berger et al.

* Many examples

Vert pre et al. 2013 nttp://www.jstor.org/stable/41992117
Folke et al. 2004 (http://www.jstor.org/stable/30034127)
Scheffer and Carpenter 2003 (doi:10.1016/j.tree.2003.09.002)
Parma 2002 (Bulletin Marine Science 70(2))
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Berger et al.

~ 1 e eeeeeett®”™ e 1 P -
849 in: 45%
o A min: 459
i 8% i 44%
a9
300 0'4_.....--..........,.,.-.””........
0.25 - ----rmmerrmmerre s 0,25 -cceemmmmmmmmmnns Ko oguesnnnnns 319 025 -=rrerrrnnnnerieaiaaiaaa
0.125 Dover-Sole-------- 0.125 Petrale Sole -\ Rougheye/Blackspotted
0 ! T ! 0 T T T 0 T T T
1900 1950 2000 1900 1950 2000 1900 1950 2000
I qeeeennns L & SRSRSELE
i 9R0/ min: 9% min: 67%
w m:: %g‘;’z min: 7‘%‘; min: 63% 2471;
%)
M
E 04- ____________________________ 04- ............................ 32: 04- ..................................
O 0954 e 0.254 - LA 339 0254 ---eeemrree e
£ Black Rockfish WA Black Rockfish Aurora Rockfish
8’ 0 T T T 0 T T T 0 T T T
= 1900 1950 2000 1900 1950 2000 1900 1950 2000
=
o
Q.
) I TP T | feeesrsssssssssupmplerssRpecccess
© SO T
= min: 47% o min: 15%
@ min: 46‘3’2 75 min: 82% ggry min: 14%
[0} min: 60%
m 0_4- ............................ o4-.""..""““""“”""“-"" (VX EEEEETTRPETTPEPRTRRTIY SRR TET
0,25 foswsvrorereeneasasansasasasaanee P B T 20°)
Longspine Thornyhead Kelp Greenling Pacific Ocean PeYch 199
0 ! v ! 0 L L L] 0 T L L
1900 1950 2000 1900 1950 2000 1900 1950 2000
19- ] ererarsnsnscnsnsrsnaranas
rnin: 23% o min: 30%
min: 21% 239 14- min: 20%
B DU W min: 23%
04 ITIII"I 220/0 . 0 4_ .............................
0 ilipepp 0. 0' ocaccio Roekli Pacific Whltmg (Ha e)

1 900 1 950 2000

1900

1950

2000

190{}

1950

2000

- $889
969

min: 5
min: 36%

min: 16%
min: 17%

0.4+
P L G *
) 125- Pacific.Sanddab....... Canary Rockfish
T 0 T T T
1900 1950 2000 1900 1950 2000
1 - —————— . . g . et
1 afessssssss NN e
. y 749
min; 749 9
min: 74% 749 min: 34% gg%
min: 37%
0'4_ .................................. 04- ..........................
[ - T e .25 - -rrrmmmmmremnrre e
Shortspine Thornyhead Widow Rockfish
0 T L T 0 L] Ll T
1900 1950 2000 1900 1950 2000
1 e I - -« e s My o nna e
1 alesssngesssssssssssscsnffacsssccsfesn
min: 19%
min: 16% min: 42%
min: 35%
B . [ 429
0.4 39‘9 0.4 -emrrmemrermrrennnaeaaas 429
(S B L 0,25+ +1esvvesrerisresearervureeveesess 359
Darkblotched Roc f'sh Sablefish
0 T Ll T
1900 1950 2000 1900 1950 2000

Sorted by sigma R
(range 0g =0.35-1.4)



Berger et al.

Pacific Sardine
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Berger et al.

e Species and management context important
* One size fits all approach unlikely

* Need to evaluate alternative harvest policies using
dynamic approach (MSE)

e Static or equilibrium approach unsuitable ... where
recruitment is largely dependent on environment



Spreadsheet simulations
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W/ recruitment variability
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And some more...
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Regime change...recruits down
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Regime change...recruits up
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F and Rec
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Case for SMBKC

Data by type and year
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RSB (SSB/dBO0)

Case for SMBKC DynB,time series
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Take home / discussion

For SMBKC time series presentation confusing...

 Distribution of recent year (or average over recent subset of years)
perhaps better

Avoids issue of period over which to average SSB
* |.e., for reference calculations used in crab

Provides focus on fishing impacts

e Rather than declines due to distribution shifts or other
environmental effects

Requires fewer assumptions wrt relative SSB estimates
e But many of the same assumptions (M, estimated R, etc)

Perhaps considered as supplemental to status determination
e Given some flexibility in MSA reauthorization?



