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BSAI SKATE STOCK COMPLEX OVERVIEW

Catch by FMP Subarea Catch by Gear Type

e A| == BS === Total Gear === HAL === Total === TWL

Tier 3 AK skate (shelf)

W Tier 5 everything else
Bering Sea catch >> Aleutian Islands
/M catch

Catch by Species Primarily in hook-and-line fisheries

[ ~ascaskate [ BERING SKATE

Bycatch in Pacific cod, yellowfin sole to
a lesser extent

Complex catch is dominated by Alaska
skate

Tribuzio et al. 2023



https://apps-afsc.fisheries.noaa.gov/Plan_Team/2023/BSAIskate.pdf
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TIER 3 —ALASKA SKATE |

Parameter Value Phase Min Max Init Status Parm_StDev Gradient Pr_type Afterbound
L_at_Amin_Fem_GP_1 14.9777000 1-10.00 30.00 14.0250000 OK 0.8916780 -2.17936e-05 No_prior OK
M Odel I 4 2d L_at_Amax_Fem_GP_1 102.0920000 1 70.00 150.00 101.9420000 OK 0.3879980 -2.98101e-05 No_prior OK
— VonBert_K_Fem_GP_ 0.3668030 0.05 0.50 0.3793320 0K 0.0114167 -1.22447e-05 No_prior OK
Richards_Fem_GP_1 -1.0000000 -1.00  2.00 -1.0000000 LO 4mmmm 0.0000125 -1.24395e-07 No_prior CHECK
202 3 accepted mOdel CV_young_Fem_GP_1 0.3243550 0.05 0.35 0.3500000 OK 0.0344138 -7.91137e-07 No_prior OK
CV_old_Fem_GP_1 0.0500000 0.05 0.25 0.0500000 LO ¢ummm 0.0000034 8.40732e-08 No_prior CHECK
SR_LN(RO) 10.0913000 5.00 15.00 10.1403000 OK 0.0368806 -4.28718e-05 No_prior OK
Size_DbIN_peak_LGL(1) 92.3235000 7.60 126.20 86.4860000 OK 4.5193700 -7.53747e-08 No_prior OK
N ot conve r’ged Size_DbIN_top_logit_LGL(1) -1.1962200 -6.00 4.00 -0.6813640 OK 0.6782590 5.7798e-07 No_prior OK
Size_DbIN_ascend_se_LGL(1) 7.0483000 -1.00 9.00 6.7560700 OK 0.1768070 7.51258e-07 No_prior OK
.. Size_DbIN_descend_se LGL(1)  0.1812690 1.00 9.00 -0.1543420 OK™== 12 7812000 7.00645e-09 No_prior OK
Pa rameters h Ittin g bOU n d S Size_DbIN_start_logit_LGL(1) -4.9976900 -5.00  9.00 -4.9981500 LO fgmmm 0.0762034 1.82167e-07 No_prior OK
Size_DbIN_end_logit_LGL(1) 1.5078800 -5.00 9.00 1.5264700 OK 1.0632000 1.20787e-06 No_prior OK
. Size_DbIN_peak_TWL(2) 73.0934000 7.60126.20 58.1364000 OK mmmp10.7844000 7.04145e-06 No_prior OK
H Igh pa rameter StDevs Size_DbIN_top_logit_TWL(2) -0.1701920 -6.00 4.00 -0.0409058 OK 0.5241100 -7.93022e-08 No_prior OK

Size_DbIN_ascend_se_TWL(2) 7.2154800
Size_DbIN_descend_se_TWL(2) 0.0749331
Size_DbIN_start_logit_TWL(2) -4.9973200
Size_DbIN_end_logit_TWL(2) 0.7227370
Size_DbIN_peak_SURV(3) 60.0115000
Size_DbIN_top_logit_SURV(3) -1.1805100
Size_DbIN_ascend_se_SURV(3) 6.3781000
Size_DbIN_descend_se_SURV(3) 0.0754045
Size_DbIN_start_logit_SURV(3) -4.9994600
Size_DbIN_end_logit_SURV(3) 3.2981300

-1.00 9.00 6.21073000K 0.5614790 -8.16028e-06 No_prior OK
-1.00 9.00 4.0661000 OK‘lD.{MOlOOD 9.74676e-08 No_prior OK
-5.00 9.00 -4.9965900L0O - 0.0876296 -1.3558e-07 No_prior OK
-5.00 9.00 0.38584100K 0.5218510 -3.43403e-07 No_prior OK
7.60126.20 57.2079000 OK 2.3561400 -9.59233e-06 No_prior OK
-6.00 4.00 -1.20297000K 0.6668040 -3.18775e-07 No_prior OK
-1.00 9.00 6.14271000K 0.16536101.2587e-05 No_prior OK
-1.00 9.00 2.8096500 OK-16.1174000 1.75015e-09 No_prior OK
-5.00 9.00 -4.9996200L0 - 0.0202051 -1.37385e-07 No_prior CHECK
-5.00 9.00 1.88220000K 1.7042900 -1.53685e-06 No_prior OK
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TIER 3 —ALASKA SKATE

Model 14 2d
2023 accepted model

Not converged
Parameters hitting bounds

High parameter StDevs

Relying on limited age data

BSAI SKATES

Catches
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TIER 3 —ALASKA SKATE

Model 14 2d
2023 accepted model

== bias adjust in model

NOt Converged . - estimated alternative
Parameters hitting bounds

High parameter StDevs
Relying on limited age data

Procedural errors

Recruitment ramp

BSAI SKATES



TIER 3 —ALASKA SKATE

Model 14 2d
2023 accepted model

Not converged
Parameters hitting bounds

High parameter StDevs

Relying on limited age data
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Procedural errors

Recruitment ramp

Projections (fixed for Nov)
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TIER 3 — ALASKA SKATE

Model 14 2d

Statistical Catch at Age
SS3

Single sex

Two fleets

One survey
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Catches

18:00000000000000 0000 Seceeceeed(C(eseesecq((((Esec(@

- o+ o @000 BNB8B00c 0000 e s 000000000 ©00000000000000 © 0000000

Abundance indices

Length compositions

Mean length-at-age

1960 1970 1980 1990 2000 2010 2020

Year

Figure 18.3


https://apps-afsc.fisheries.noaa.gov/Plan_Team/2023/BSAIskate.pdf

TIER 3 - ALASKA SKATE

»

5

Model 14 2d
. Parameter
Statistical Catch at Age natural mortality (M)
SS3 coefficient (a)
exponent (b)
Single sex length at 50% maturity (a)
Two fleets slope (b)
Steepness
One survey Or

In catchability (q)
Initial longline fishery F

See Table 18.6 for estimated parameters Initial trawl fishery F

BSAI SKATES

Parameters — fixed

Tribuzio et al. 2023

Table 18.6


https://apps-afsc.fisheries.noaa.gov/Plan_Team/2023/BSAIskate.pdf
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Model 14 2d
. Parameter
Statistical Catch at Age natural mortality (M)
SS3 coefficient (a)
exponent (b)
Single sex length at 50% maturity (a)
Two fleets slope (b)
Steepness
One survey Or

Parameters — fixed

Initial longline fishery F
See Table 18.6 for estimated parameters Initial trawl fishery F

BSAI SKATES

Tribuzio et al. 2023

Table 18.6


https://apps-afsc.fisheries.noaa.gov/Plan_Team/2023/BSAIskate.pdf
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e
'Y

— M14_2d
— M14_2d1

Updated SS3 version to v3.30.23.2

Conducted recruitment ramp
adjustments

Minor changes:

Jitter at 10%

—~
S
o
S
s
~
X
N—
)
)
®
£
9
8
o)
£
c
=
®
Q
(]

Maximum lambda = |

1950 1960 1970 1980 1990 2000 2010 2020
BSAI SKATES

Year




Nt PR
MODEL 25 0
Estimate growth outside of the model

Included all available survey ages

Adjusted ages to represent mid-year
age, not ages at Jan |

One 26 year old individual
A, = 0, age-0 animals are encountered

A, = |5, based on the mean age at
which L. is reached

Used StDev at A, and A, instead of CV

BSAI SKATES
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Nt PR
MODEL 25 0
Estimate growth outside of the model

Included all available survey ages

Adjusted ages to represent mid-year
age, not ages at Jan |
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One 26 year old individual

A, = 0, age-0 animals are encountered
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A, = |5, based on the mean age at
which L, ¢ is reached

Used StDev at A, and A, instead of CV

1950 1960 1970 1980 1990 2000 2010 2020
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MODEL 25 |

Catchability

Data on survey catchability demonstrated skates
escape the nets Kotwicki and Weinberg 2005

Estimated q = 0.836
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https://www.adfg.alaska.gov/static/home/library/PDFs/afrb/kotwv11n2.pdf
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Catchability

Data on survey catchability demonstrated skates
escape the nets Kotwicki and Weinberg 2005

Estimated q = 0.836

First accepted model (2008) fixed q = | and used

selectivity to mimic the size distributions from
Kotwicki and Weinberg 2005.

Figure 29. Length selectivities of the longline fishery, trawl fishery, and EBS shelf trawl survey.

Ormseth et al. 2008 6
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https://www.adfg.alaska.gov/static/home/library/PDFs/afrb/kotwv11n2.pdf
https://apps-afsc.fisheries.noaa.gov/refm/docs/2008/BSAIskate.pdf
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Catchability

Data on survey catchability demonstrated skates
escape the nets Kotwicki and Weinberg 2005

Estimated q = 0.836

First accepted model (2008) fixed q = | and used

selectivity to mimic the size distributions from
Kotwicki and Weinberg 2005.

Fixed q = 0.836

—~
-
o
o
o
-

X
N—
[%2]
[%2]
@©
£
el

o]

()]
£
c
=
1)
Q.
w

1950 1960 1970 1980 1990 2000 2010 2020

BSAI SKATES
Year



https://www.adfg.alaska.gov/static/home/library/PDFs/afrb/kotwv11n2.pdf

MODEL 25 2
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Selectivities

2008 Parameterized selectivity to mimic the size
distributions from Kotwicki and Weinberg 2005.

Figure 29. Length selectivities of the longline fishery, trawl fishery, and EBS shelf trawl survey.

Ormseth et al. 2008 .

BSAI SKATES



https://apps-afsc.fisheries.noaa.gov/refm/docs/2008/BSAIskate.pdf

MODEL 25 2

Selectivities

2008 Parameterized selectivity to mimic the size
distributions from Kotwicki and Weinberg 2005.

2014 changed parameterizations

Start of model non-convergence

BSAI SKATES
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Length-based selectivity by fleet in 2014

Ormseth 2014

60
Length (cm)

Length-based selectivity by fleet in 2020

Ormseth 2020

Selectivity

20 40 60 80
Length (cm)

ions estimated by model 14.2. LGL = longline fishery, TWL = trawl fishery,



https://apps-afsc.fisheries.noaa.gov/REFM/Docs/2014/BSAIskate.pdf
https://apps-afsc.fisheries.noaa.gov/refm/docs/2020/BSAIskate.pdf

MODEL 25 2

Selectivities

2008 Parameterized selectivity to mimic the size
distributions from Kotwicki and Weinberg 2005.

2014 changed parameterizations

Start of model non-convergence

2023 version change changed the shape again
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Figure 18.11. Selectivity curves estimated from Model 14.2d for the eastern Bering Sea bottom trawl
survey (SURV), longline (LGL) and traw] (TWL) fisheries.

Tribuzio et al. 2023
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https://apps-afsc.fisheries.noaa.gov/Plan_Team/2023/BSAIskate.pdf

MODEL 25 2
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Fixed survey selectivity to be logistic

Fixed the starting values at | for all fleets
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Fixed the top width and descending limb width for all
fleets
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MODEL 25 2
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Fixed survey selectivity to be logistic
Fixed the starting values at | for all fleets

Fixed the top width and descending limb width for all
fleets
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MODEL 25 3
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Same as Model 25_2 but with q = |
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RESULTS

Model Outcome
2023 accepted Not Converged
Updated version Not Converged
Fixed growth Not Converged
25 0 + catchability = 0.836 Not Converged

25 | + selectivity Converged

25 2 + catchability = | Converged
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Author Recommends 25 2
* Converges
* Data informed catchability
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RESULTS

e
@

Sum of N ad) =1007] SURV Sum of N ad] =4600)
Sum of N eff =2861. Sum of N eff =3243

Concerns with 25 2 and
25 3

* Poor fit to survey index
* Poor fit to length comps

Sum of N ad).=868
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OTHER OPTIONS

Alaska Skate Situation
Limited age data

Fishery samples being collected (2025
onwards)

No capacity to age them

Age structured model with little age
data, spanning a variety of ecosystem
situations

High volume of length data for all three
fleets

Northern Bering Sea

be

Other Options

Tier 4 could be brought forward this
year

Tier 5 could be brought forward this
year

Other length based approaches for
future explorations

27
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OTHER OPTIONS

be

Tier 4 or Tier 5

Species is well sampled by the shelf survey
Rema already done for it

Data supported life history parameters
M
Age-at-Maturity

Data supported selectivity assumptions

28



OTHER OPTIONS

be

SPR and Relative YPR vs. F

Tier 4 or Tier 5

Species is well sampled by the shelf survey

Data supported life history parameters

M

Metric

== Rel_¥PR
= SPRx

Age-at-Maturity

Data supported selectivity assumptions

0.50
Fishing Mortality (F)




OTHER OPTIONS

Alaska Skates EBS Shelf Only

Model

2024
FOFL

2024
FABC

2024
OFL

2024
ABC

Tier 4 or Tier 5

Species is well sampled by the shelf survey

Data supported life history parameters

M
Age-at-Maturity

Data supported selectivity assumptions

30



be
('S

OTHER OPTIONS

Length Based Modelling (for future work)
Need to investigate and test for AK skates
Examples

State Space (thorny skates, Cadigan et al. 2025)

Length-based Integrated Mixed Effects (LIME, Rudd
and Thorson 2018)

Length-based Spawning Potential Ratio (LBSPR,
Hordyk et al. 2015)

Length-based Risk Analysis (LBRA, Ault et al. 201 9)
Stock Synthesis Catch/Length (SS-CL, Rudd et al. 2021)

Length-based model comparisons (Chong et al. 2020)

BSAI SKATES 31



https://www.sciencedirect.com/science/article/pii/S016578362500133X?dgcid=raven_sd_via_email#fig0015
https://cdnsciencepub.com/doi/full/10.1139/cjfas-2017-0143
https://academic.oup.com/icesjms/article/72/1/217/815772
https://academic.oup.com/icesjms/article/76/1/165/5107807
https://www.frontiersin.org/journals/marine-science/articles/10.3389/fmars.2021.663554/full
https://academic.oup.com/icesjms/article/77/1/97/5621359

Questions, comments
or feedback

Contact: cindy.tribuzio@noaa.gov

With special thanks to:

* Matt Cheng, Dan Goethel, Jane Sullivan and
Kristen Omori

* MESA program support system




