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Relative spawning biomass: B/B_0

Summary of current stock status
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Comparison with 2019 assessment
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2025 Widow rockfish update assessment

Background - Biology and life history

e Moderately long-lived rockfish with a maximum recorded age
of 60 years (though fish older than 20 years uncommon)

e Typically mature around 8 years old.

e Maximum length of approximately 60 cm, with females
typically larger than males.

e Range from SE Alaska to Baja California, with mark-recapture
data indicating small home ranges

e EXxhibit ontogenetic movement, moving to greater depths with
age.

e Preference for rocky habitat, and form dense aggregations.
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2025 Widow rockfish update assessment

Background - Exploitation history

e Low catch from domestic and foreign
bottom-trawl and hook-and-line fleets prior to

the 1980’s
e Fishery expanded rapidly in 1980’s after § g e
discovery widow rockfish form large 1o e
aggregations at night s g _'H"L 7777777777777777777777777777777777777777777777777777777777777777777777777777777777
e Trip limits imposed 1980s - 1990s % ]
e Declared overfished in 2001, low catches Sy
2002-2015 e B L L e A N
1920 1940

e Declared rebuilt following 2011 assessment.

e Catches in recent years at levels similar to
1980s - 1990’s
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2025 Widow rockfish update assessment

Fishery-independent data
* NWFSC/PWCC Midwater Trawl Survey (juvenile survey) —
2004-2024
* Abundance Index

« AFSC/NWFSC Triennial Survey — 1980-2004

« Abundance index, length composition

* NWFSC West Coast Groundfish Bottom Trawl Survey —
2003-2024

« Abundance index, length composition, conditional age at length
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2025 Widow rockfish update assessment

Fishery-dependant data

« Commercial landings — 1916-2024.
» Shorebased bottom trawl (1916 - 2024).
« Shorebased midwater trawl (1979 - 2024).
 Pacific Hake / Whiting midwater (inc. foreign-at-sea & shorebased
hake) (1991 - 2024).
* Net fishery (1981 - 2024)
* Hook and line fishery (1916 - 2024).

« Commercial age and length compositions (through 2024)
* Fishery CPUE - 1977-1999.
» Estimates of discard amounts and length frequencies in the
fishery obtained from:
« Study by Pikitch et al (1988)
» Enhanced groundfish Data Collection Project from 1995-1999.

» West Coast Groundfish Observer Program (WCGOP) from
2002-2023.
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Data updates

e Commercial landings (2019 - 2024 added).

e Commercial length / age comp. (2019 - 2024
added).

e Observed discards (2018 - 2023 added).

e Juvenile survey (2004-2018 reprocessed,

2019-2024 added).

e \West Coast Groundfish Bottom Trawl (WCGBT)
- index of abundance (2003-2018 reprocessed, ] P - -
2019-2024 added) T T T T T T T T T T T T T T T T T T T

B |ength Comp, CAAL (201 9_2024 added) 1915 1925 1935 1945 1955 1965 1975 1985 1995 2005 2015 2025

Year
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2025 Widow rockfish update assessment

Changes to Hook-and-Line
discard data

Hook & Line discard length comps
Data comparison

PY PreVIOUS assessments Comblned B st e mom v ...... ............ .“ .........
Hook-and-line (HnL) discard 2@ o3,
iy . :!. @ - SR8 ®
composition data with other nearshore  _ "o | s-3g§ =
ﬂ t 540- ............ .. ...... :. ........ Data Source
eels. % : e ® ° 2019 Assessment
. . . § : -ﬁ.r Y :. : : 55 2 © 2025 WCGOP Data
e This practice was incorrect, and no N ”ii ¥ ¥ i& -:' P58 °g
> | _ _ 8888 % $9 .48 . ¢
additional fleets are combined with . LA .

HnL discard comp data in 2025. , PP RERERE %
2004 2007 2010 2013 2016 2019 2022
Year

e As aresult, there is a clear change in
the length distribution of HnL discards
in addition to a reduction in sample
size.

Page 12

U.S Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service



FISHERIES

Model

13



2025 Widow rockfish update assessment

Model structure

Consistent with 2015 benchmark (Hicks & Wetzel, 2015) and 2019 update assessments
(Adams et al., 2019)

e Single-stock coast-wide model.

e Sex-specific.

e Beverton-Holt stock recruit relationship, with steepness fixed at 0.72.
e Time blocks to allow selectivity, retention to vary over time.

e Landings separated among five fleets

e Weighted using the McAllister - lanelli method Macatister & 1anelli, 1997) .
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Model updates from 2019

WCGBTS / Juvenile survey method

Prior for Natural Mortality
(median, SD)

W-L parameters

Hook-and-line discard data

Page 15

2019 assessment

VAST

(0.1,0.44)

Female: a =1.73e-05, b = 2.96
Male: a=1.48e-05, b =3.01

Separated from landings,
retention parameters estimated.

2025 assessment

sdmTMB

(0.1,0.31) (Hamel and Cope, 2022)

Female: a = 1.59e-05, b = 2.99
Male: a=1.45e-05, b =3.01

Added to landings
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2025 Widow rockfish update assessment

Model bridging

Changes from 2019 update:

Kot 35—, 3 o
e Updated Stock-synthesis version 80 - .
(3.30.13 — 3.30.23.1). _ S
e Updated priors on natural mortality 5 *
(M) to those described in Hamel and &
Cope (2022) . "“\
2 N
e Updated W-L parameters
? _— 2019 v3.30.13
— 2019 SS3v3.30.23
Update M prior
o —— Update WL pars
1920 1940 1960 1980 2000 2019

Year
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Data bridging

o Update commercial landings
2019 - 2024

o Update BT and MWT discard
data 2018 - 2023

Spawning biomass (x1000 t)

20

—6— 2019 model

—A— + Update landings

—+— + Update BT MWT discards

0 T T T T T

1920 1940 1960 1980 2000 2020

Year
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2025 Widow rockfish update assessment

Data bridging

o Update commercial landings
2019 - 2024

o Update BT and MWT discard
data 2018 - 2023

100

o Update HnL discards

50

Spawning biomass (x1000 t)

—e— 2019 model

—&— + Update landings

—+— + Update BT MWT discards
—¥— + Update BT MWT HnL discards
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2025 Widow rockfish update assessment

Effect of HnL discard data on the
model

100

e Changes in HnL discard amounts result in
inordinately large changes in model output.

Spawning biomass (x1000 t)
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—e— 2019 model

e Likely caused by a very large change in o T e
estimated recruitment in 2010-2015, driven S S
by erroneous data grouping ( see slide 12). ==

—t— + Update BT MWT discards

300 9+ HnL discards

250 —

e The remaining sample sizes for HnL fleet are
too low (e.g. n=1, 2 etc) to construct discard
length compositions and estimate retention
curves from

200 —

150 —|

Age-0 recruits (millions)

100 —

50 &

0 T T T T T T
1920 1940 1960 1980 2000 2020

Year

U.S Department of Commerce | National Oceanic and Atmospheric Administration | Nauonal viarine Fisneries Service

Page 19



2025 Widow rockfish update assessment

Effect of HnL discard comps
on the model

Given these changes to the data,
two adjustments were applied to

HnL data:
e All HnL discard composition ]
data were removed from the H
model. K
20 —
. —e— 2019 model
® Hnl— dISCard CatCh WaS added i :HSSZE: IBa{]dl\l/ln\?vs'l' discards, HnL adjust
. 0 T T T T T T
to landlngs 1920 1940 1960 1980 2000 2020
Year
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2025 Widow rockfish update assessment

Effect of HnL discard comps on the

model R B
e Notable given that Hook-and-Line £ 21

fleet is tiny proportion of catch. o]

. . o el L e [ 1 ]

e Combined HnL discards and catch N

were <0.1 % of all catch from 2014- Year

2024. % _: ggi?(imTrawl
e Previous assessments estimated HnL IS

discard to be virtually non-existent. P

Year
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2025 Widow rockfish update assessment

Data bridging

o Update commercial
landings 2019 - 2024

o Update BT, MWT discards
2018 - 2023, adjusting HnL
discards

o Update indices 2019 - 2024

Spawning biomass (x1000 t)

20
—=e— 2019 model
—&— + Update landings
—+— + Update BT MWT discards, HnL adjust
—»— + Update indices
0 T T T T T T
1920 1940 1960 1980 2000 2020
Year
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2025 Widow rockfish update assessment

Data bridging

o Update commercial
landings 2019 - 2024

o Update BT, MWT discards
2018 - 2023, adjusting HnL
discards

o Update indices 2019 - 2024

Spawning biomass (x1000 t)

o Update age / length

" 20 J—e— 2019 model
composition 2019 - 2024 —a— % Update landings

—+— + Update BT MWT discards, HnL adjust

—¥— + Update indices

—©6— + Update age / length composition

0 T T T T T T
1920 1940 1960 1980 2000 2020
Year
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2025 Widow rockfish update assessment

Data bridging

o Update commercial
landings 2019 - 2024

o Update BT, MWT discards
2018 - 2023, adjusting HnL
discards

o Update indices 2019 - 2024

Spawning biomass (x1000 t)

o Update age / length

—6— 2019 model
e —A— + Update landings
composition 2019 - 2024. —+— + Update BT MWT discards, HnL adjust
~= + Update indices
—o— + Update age / length composition
+ Update ramp, blocks (2025 base)

o Fully bridged model with ol | . . . .

20

updated BA ramp and 1920 1940 1960 1980 2000 2020
timeblocks. Year
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Comparison with previous assessments

Fraction unfished Age 4+ Biomass
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Age-0 recruits (1,000s)

Model results
Recruitment

Age-0 recruits Recruitment Deviations
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Relative spawning biomass: B/B_0

Model results
Population trajectory
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Comparison with previous assessments

Age-0 recruits 1919 - 2025
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M Od e I fi tS to d ata Bottom Traw! ¢ Triennial Survey ¥

Fit to indices

Log index
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Model fits to data
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Model fits to data
Fit to age comp o
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2025 Widow rockfish update assessment

Changes in natural mortality

e Estimate of natural mortality has
decreased from benchmark and 2015 model . ——
previous update. \

2019 model T
update removals, discard ° -
e Limited catches from 2002 - 2011 composiion .
may have allowed fish to grow older, update ndices I .° b ro
with these cohorts now being fully update length compositon . - ol

observed in the survey. .

update age composition

. . date M prior °
e Previous estimates of M may have e .
date L/W, bias ramp, blocks 1o}
been based on truncated age e 02 base) ——
distribution.
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2025 Widow rockfish update assessment

Changes in natural mortality

e Clear increase in proportion of older
fish evident in WCGBTS composition
data.

WCGBTS age composition 2003 - 2024

[
N}

Age =
| B
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| K

% frequency
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0.0
2018 Survey 2024 Survey

2005 2010 2015 2020 2025
Year
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2025 Widow rockfish update assessment

Model diagnostics

Base Model
Data -1 year
Data -2 years
Data -3 years
Data -4 years
Data -5 years

PA

100

e 5 year retrospective analysis
showed no clear retrospective
pattern.

e Jitter analysis was used to
confirm model convergence

Spawning biomass (x1000 t)

20

1920 1940 1960 1980 2000 2020

Year
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Likelihood profiles - log virgin
recru itm e nt (RO) Changes in total likelihood Length-composition likelihoods
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e Appears to be some data conflict
regarding estimate of unfished
recruitment.
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o 4 Net
HnL
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Change in -log-likelihood
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e |Length and age composition data
Support a lower estimate, though
model is largely driven by indices

Survey likelihoods
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Likelihood profiles - Natural mortality (Male)

Changes in total likelihood Length-composition likelihoods

e Natural mortality well informed
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Likelihood profiles - Natural mortality (Female)

Changes in total likelihood Length-composition likelihoods
e Natural mortality well informed o pa— 2 1 e
g § © —A— A e data § o | —a BottomTrawl
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2025 Widow rockfish update assessment

Likelihood profiles - Natural mortality (Female) 2019 comparison

30

20

== 2019
== 2025

A Negative log-likelihood

95% Cl
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2025 Widow rockfish update assessment

Sensitivities

e Most sensitive to changes in natural
mortality and francis weighting method

Exclusion of triennial survey 4

New Washington catch reconstruction

Inclusion of shrimp traw!

Logistic selectivity curves for WCGBTS o

Midwatertrawl asymptotic selectivity forced 4

Fixed natural mortality to 2011 prior

Fixed natural mortality to 2015 prior 4

base -
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Sensitivities
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2025 Widow rockfish update assessment

Preliminary projections

Table vii: Potential overfishing limit (OFL) (mt), Acceptable Biological Catch (ABC) (mt),

: . A
ACL (mt), the buffer between the OFL and ABC, estimated SB (mt), and fraction
of unfished SB with adopted OFL and ACL and assumed catch for the first two Limit value
years of the projection period. The predicted OFL is the calculated total catch — OFL
determined by FSPR=50%. — ABC
o — ACL
Adopted Adopted A q Fraction é
Year OFL (mt) Buffer ABC (mt) ACL(mt) SB(mt) =
OFL (mt) ACL (mt) Catch (mt) Unfished 'E)
© 2
2025 12254 11237 10,669 : . . . 46,934 0.549 O MBY
©
3
2026 11,382 10,392 9,824 . . . = 41,475 0.485 E
<
2027 - . . 4533 0935 4238 4238 36,918 0432
2028 > = = 4676 093 4349 4349 36,217 0424
2029 « . - 5,051 0926 4677 4,677 36,388 0.426
0 Biim Binresn By
2030 - Z - 5,428 0922 5,004 5,004 36,993 0433 Bloinass
2031 - - . 5,685 0917 5213 5213 37,635 0.440
lllustration of PFMC Tier 1 HCR from
2032 = - - 5,826 0913 5320 5,320 38,143 0.446 Free et al.. 2022
2033 - - - 5,895 0.909 5359 5,359 38,507 0451
2034 - - . 5929 0.904 5,360 5,360 38,773 0454
2035 : & - 5,950 09 5,355 5,355 38,990 0.456
2036 . - . 5,968 0.896 5347 5347 39,183 0458
Page 41

U.S Department of Commerce | National Oceanic and Atmospheric Administration | National Marine Fisheries Service



2025 Widow rockfish update assessment

Concluding remarks

Page 42

Model has remained largely unchanged from the 2019 assessment, with

the exception of:
o Updated data series to 2024.

O Changes in the treatment of HnL discard data.

Estimates of natural mortality for both sexes have decreased significantly
from 2019, likely due to more, older fish being observed.

Current model estimates:
o Fraction unfished: 54.9% of SSBO
o Spawning Biomass: 46,934 mt

O Age 4+ Biomass: 83,590 mt.

The stock biomass is estimated to be declining, likely due to increased
catches and below average recruitment in recent years.
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Preliminary projections
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ACL = p*0.40 2N Widow rockfish update assessment
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Model fits to data Mean length (Hake)
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Model fits to data
Additional time block on Midwater retention

Midwater discards
2019 blocks
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Selectivity

Selectivity
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Selectivity
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Retrospective
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Pearson residuals
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2025 Widow rockfish update assessment

MidwaterTrawl lengths
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2025 Widow rockfish update assessment

WCGBTS Age comp detailed

WCGBTS age composition 2003 - 2024
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2025 Widow rockfish update assessment

WC G BTS Ag e CO m p d eta i I ed WCGBTS Age Composition Summary by Year

Fish Counts Percentages

Year Total Fish Age 20+ Age 25+ Age30+ % Age 20+ % Age 25+ % Age 30+

2004 43 0 0 0 0.0 0.0 0.0
2005 65 4 1 0 6.2 15 0.0
2006 89 & 4 0 10.1 45 0.0
2007 83 2 0 0 24 0.0 0.0
2008 20 1 0 0 5.0 0.0 0.0
2009 123 9 3 0 73 24 0.0
2010 116 1 0 0 0.9 0.0 0.0
2011 152 10 3 1 6.6 2.0 0.7
2012 91 8 3 2 8.8 33 22
2013 246 18 5 1 7.3 2.0 0.4
2014 264 8 5 1 3.0 19 0.4
2015 93 8 2 1 8.6 2.2 11
2016 556 24 14 7 43 25 13
2017 213 8 0 0 3.8 0.0 0.0
2018 353 18 7 2 5.1 2.0 0.6
2019 161 20 9 6 124 5.6 3.7
2021 66 5 3 2! 7.6 45 15
2022 109 21 6 2 19.3 55 18
2023 110 24 5 4 21.8 45 3.6
2024 347 74 27 10 21.3 7.8 2.9
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2025 Widow rockfish update assessment

Effect of HnL discard comps
on the model

e 2025 HnL discard data does not
iInclude inshore net and pot
composition data, previous
assessments had combined
these.
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2025 Widow rockfish update assessment

Effect of HnL discard comps

on the model
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Sensitivity to data weighting approach
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WCBTS selectivity

Length Selectivity Comparison Across Assessment Years
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Concluding remarks
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All data series have been updated to include the 2019 to 2024 period.
Hook-and-line discard comp. data was removed from the model, and
discard catch was added to landings.

Model structure has remained largely unchanged from the 2019
assessment, with the exception of:

Estimates of natural mortality for both sexes have decreased significantly
from 2019, likely due to more, older fish being observed.

Current estimate of fraction unfished is 54.9% of SSBO, with a spawning
biomass of 46,934 mt

Current estimate of age 4+ biomass is

The stock biomass is estimated to be declining, likely due to increased
catches and below average recruitment in recent years.
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