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BSAI SKATE STOCK COMPLEX OVERVIEW

 Tier 3 AK skate (shelf)

 Tier 5 everything else

 Bering Sea catch >> Aleutian Islands 

catch

 Primarily in hook-and-line fisheries

 Bycatch in Pacific cod, yellowfin sole to 

a lesser extent

 Complex catch is dominated by Alaska 

skate
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Tribuzio et al. 2023

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


TIER 3 –ALASKA SKATE

 2023 operational update

 Transition year

 PT/SSC Comments

 Explore catchability tuned to 

temperature

 Expand collection of ageing structures

 Concern over leopard skate in AI

 Updating M

 Alaska skate stock structure
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TIER 3 –ALASKA SKATE
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 Model 14_2d

 2023 accepted model

 Not converged

 Parameters hitting bounds

 High parameter StDevs
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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

 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
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TIER 3 –ALASKA SKATE

Model 14_2d

 Statistical Catch at Age

 SS3

 Single sex

 Two fleets

 One survey

BSAI SKATES 9

Figure 18.3

Tribuzio et al. 2023

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


TIER 3 –ALASKA SKATE

Model 14_2d

 Statistical Catch at Age

 SS3

 Single sex

 Two fleets

 One survey

 Parameters – fixed

 See Table 18.6 for estimated parameters
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Table 18.6Parameter Value

natural mortality (M) 0.13

coefficient (a) 9.00 x 10-6

exponent (b) 2.962

length at 50% maturity (a) 93.28

slope (b) -0.548

Steepness 1

σR 0.4

ln catchability (q) 0

Initial longline fishery F 0

Initial trawl fishery F 0

Tribuzio et al. 2023

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


TIER 3 –ALASKA SKATE

Model 14_2d

 Statistical Catch at Age

 SS3

 Single sex

 Two fleets

 One survey

 Parameters – fixed

 See Table 18.6 for estimated parameters
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https://apps-afsc.fisheries.noaa.gov/Plan_Team/2023/BSAIskate.pdf


MODEL 14_2D1

 Updated SS3 version to v3.30.23.2

 Conducted recruitment ramp 

adjustments

 Minor changes:

 Jitter at 10%

 Maximum lambda = 1
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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 1

 One 26 year old individual

 A1 = 0, age-0 animals are encountered

 A2 = 15, based on the mean age at 

which Linf is reached

 Used StDev at A1 and A2 instead of CV
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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 1

 One 26 year old individual

 A1 = 0, age-0 animals are encountered

 A2 = 15, based on the mean age at 

which Linf is reached

 Used StDev at A1 and A2 instead of CV

 Still not converged
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MODEL 25_1

Catchability

 Data on survey catchability demonstrated skates 

escape the nets Kotwicki and Weinberg 2005

 Estimated q = 0.836
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Snipped from Kotwicki and Weinberg 2005. Bars 

above the horizontal axis are caught skates, 

those below are escaped skates.

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


MODEL 25_1

Catchability

 Data on survey catchability demonstrated skates 

escape the nets Kotwicki and Weinberg 2005

 Estimated q = 0.836

 First accepted model (2008) fixed q = 1 and used 

selectivity to mimic the size distributions from 

Kotwicki and Weinberg 2005.

BSAI SKATES 16Ormseth et al. 2008

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


MODEL 25_1

Catchability

 Data on survey catchability demonstrated skates 

escape the nets Kotwicki and Weinberg 2005

 Estimated q = 0.836

 First accepted model (2008) fixed q = 1 and used 

selectivity to mimic the size distributions from 

Kotwicki and Weinberg 2005.

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


MODEL 25_2

Selectivities

 2008 Parameterized selectivity to mimic the size 

distributions from Kotwicki and Weinberg 2005.

BSAI SKATES 18Ormseth et al. 2008

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
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Ormseth 2014, Figure 18

Ormseth 2020

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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Tribuzio et al. 2023

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


MODEL 25_2

 Fixed survey selectivity to be logistic

 Fixed the starting values at 1 for all fleets

 Fixed the top width and descending limb width for all 

fleets
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MODEL 25_2

 Fixed survey selectivity to be logistic

 Fixed the starting values at 1 for all fleets

 Fixed the top width and descending limb width for all 

fleets

 CONVERGENCE!!!!
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MODEL 25_3

 Same as Model 25_2 but with q = 1
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RESULTS

Model Outcome

14_2d 2023 accepted Not Converged

14_2d1 Updated version Not Converged

25_0 Fixed growth Not Converged

25_1 25_0 + catchability = 0.836 Not Converged

25_2 25_1 + selectivity Converged

25_3 25_2 + catchability = 1 Converged
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Author Recommends 25_2

• Converges

• Data informed catchability



RESULTS

BSAI SKATES 25

Concerns with 25_2 and 

25_3

• Poor fit to survey index

• Poor fit to length comps



Questions on Tier 3 Alaska Skates
Up next:  Other Options



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
27

 Tier 4 could be brought forward this 

year

 Tier 5 could be brought forward this 

year

 Other length based approaches for 

future explorations

Other Options



OTHER OPTIONS

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
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29Figures for demonstration, parameters not fully reviewed. 

Tier 4 code credit to Jane Sullivan and Kristen Omori! 

We now have the 

Kotwicki and 

Weinberg 2005 

data to inform 

selectivity



OTHER OPTIONS

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
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Alaska Skates EBS Shelf Only

Model 2024 

FOFL

2024 

FABC

2024 

OFL

2024 

ABC

14_2d 0.093 0.080 32,429 27,950

Tier 4 0.072 0.062 31,259 26,918

Tier 5 0.13 0.75 43,416 32,562



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. 2019)

 Stock Synthesis Catch/Length (SS-CL, Rudd et al. 2021)

 Length-based model comparisons (Chong et al. 2020)
BSAI SKATES 31Figure 5. Chong et al. 2020

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


Contact: cindy.tribuzio@noaa.gov
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Questions, comments 

or feedback

With special thanks to:

• Matt Cheng, Dan Goethel, Jane Sullivan and 

Kristen Omori

• MESA program support system


