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Assumptions

M = 0.18 for length class 1-6, higher mortality of classes
7 and 8

Same selectivity and catchability for New and Old Shells
Discards mortality = 0.2

Fishery harvests occur instantly:
— Winter fishery: Feb 01: Nov — May
— Summer fisher: July 01: Jun — Sept

Winter catch selectivity = winter pot survey selectivity
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Changes Fishery & Data

Winter fishery 2018
— Commercial: 9,189 (20,118 |Ib.) Down 65% from 2018
— Subsistence: 4,424 (8,848 Ib.) Down 27% from 2018

Summer commercial fishery 2018
— 6/24-7/29: 89,613 (298,396 Ib.)

Tojiial Irlgt)ained harvest: 103,217 (0.34 mill. Ib.) < ABC (0.35
mill. 1b.

All harvest and Observer data finalized.
Standardized CPUE update (Appendix B)

ADF&G 2018 Summer trawl survey
— 7/22-7/29: 1108.9 k, CV =0.25
Winter Commercial Retained length-shell (2017-18)
Data waiting: tag recovery data
Changes in fishery regulation: None



Responses to CPT (Jan 9 2018)

e Evaluate methods to improved ADF&G bottom trawl
survey biomass estimation, including model based
approaches.

— Tried VAST: Jocelyn?

* Quantitatively evaluate the representativeness of
observer sampling.

— Sampling distribution differed from harvests. Further data
analyses needed if length-comp differ by stat-area



Responses to CPT (Jan 9 2018)

e Estimate fishery retention curve. Consider alternative
curves (1-parameter vs. 2-parameter logistic) for both
retention and selectivity

— Alternative Model 1

 Tier 3 Calculation

— Done



Responses to SSC (Feb 5 2018)

« Recommend a spatial comparison of the ADFG
and NMFS trawl survey 2017.

Stations not sampled during
ADF&G triennial trawl
surveys.

Dark line delineates standardized zone.




Responses to SSC (Feb 5 2018)

* CPUE comparison
 |Female  [Male<64mmCL_|Male > 64mmCL |

HELT ADFG NOAA  ADFG  NOAA  ADFG  NOAA
0 0 0 0 0 0
| 81 0 4296 0 0 4429  21.48
121 0 0 0 0 0 0
W FPE] 4428 381.53 4429 178.05 8858  50.87
P 13286 259.80 221.44 12990  88.58 0
0 0 8858 0 0
129 0 2294 0 0  88.58 0
ER 4429 0 0 2716 8858  81.47
| 133 0 2221 13286 2221 708.60 111.04
| 135 0 0 0 0 0 125.47
0 4834 4429 120.84 0 0
DR 4429 99.67 0 124.58 0 224.24
182 0 0 0 0 0 0
| 184 0 0 265.73 0 8858  24.07
| 186 0 0 0 0 8858  23.85
17.72 5850 56.94  40.18 9174  47.32

Difference due to: net configuration, survey protocol, timing?



Responses to SSC (Feb 5 2018)

* Requests more information on the evidence of biennial
mating and some consideration of the implications, if
any, on fishery harvest strategy.

— One of hypotheses that need to be explored.
* Consider whether switch of commercial buyers in 2005

may have affected the apparent CPUE and its
standardization.

— No effects

* Request to include Quantitative Baseline of Annual
Community Engagement and Dependency.

— Economic SAFE is appropriate.



2018 Trawl Survey
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2018 Trawl Survey legal red king crab catch (Total 20)
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2018 Trawl Survey sublegal red king crab catch (Total: 497)
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2018 Trawl Survey female red king crab catch (Total: 423)
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2018 Trawl Survey red king crab distribution
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Alternative model selection for 2019 SAFE

* Model O: Baseline 2018 model with updated data

e Model 1: Estimate Summer com retention curve

— 1-parameter for selectivity and 2-parameter for retention
— Total and retained length-shell Likelihoods: 2012-2018

* Model 2: Estimate Winter com retention curve
(Explorative, not considered as alternative).

— 2-parameter logistic
— 3 years (2016-18) of data



Alternative Model 1 response to CPUT

e Estimate fishery retention curve. Consider alternative
curves (1-parameter vs. 2-parameter logistic) for both
retention and selectivity

— Only 1-parameter for selectivity and 2-parameter for retention
was considered

e CPT chose 1-parmeter logistic for selectivity (SAFE 2018)
* Empirical retention curve was similar to 2-parameter logistic

— 1986-1995 Observer data

* Survey Objective: describe length-shell comp of retained and discards.
e Sampling Objective: 1000 discards, 1000 retained
* Total catch, retained, discards: Not well reported



Likelihood

Model Model 0 Modell Model2
No. Parameters +2 +2
Total 299.7 272.5 304.4
Trawl 9.5 9.6 9.7
St.CPUE -29.2 -29.2 -28.9
Trawl LSP 103.3 103.6 104.7
Winter Pot LSP 38.7 38.5 39.0
Summer Com retain LSP 52.0 49.9 50.6
Observer LSP 30.7 8.2 30.8
Recruit 14.6 15.2 14.0
Tag 80.1 76.7 80.0
Winter Com retain LSP 4.4
2019 MMB(mil.lb) 3.11 3.09 3.12
Legal (mil.lb) 2.50 2.47 2.50
OFL(mil.lb) 0.24 0.24 0.25
B35%(mil.lb) 1.22 <1.39 1.24
F35% 1.86 >2.0 1.92
FA40% 1.18 1.34 1.21

Sufficient model improvement?
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Model Recommendation for 2019 SAFE

* Model O: Baseline 2018 model with updated data
— Marginal decline in likelihood
— No difference in MMB
— Use of 1986-1995 data (though did not contribute much).
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Total catch & Harvest rate

ajel }JsaAley pajeLllsT

0e0 TAY 0¢0 GL'o
| | | [

0L0

S00
|

000

Estimated Harvest Rate

Total Catch

2010

2000

1990

1980

Year

(uol|iw) yoleD |ejo L



Abundance (million crabs)
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MMB (million Ib)

MMB Feb 01

15

BMSY 4.545 mil.lb
MMB 3.109 mil.lb
Tier 4b

Legal B 2.497 mil.lb
OFL 0.242 mil.lb
ABC 0.194 mil.lb
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commercial harvest length New Shell: observed vs predicted

Proportion
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Winter pot length: Observed vs predicted
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Total Catch length: observed vs predicted
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Responses to CPT (Jan 9 2018)

* Tier 3 calculation
— Baseline model:
2019 MMB: 3.11 million Ib.
2019 BMSY: 4.55 million Ib
2019 Legal Biomass: 2.50 million |b
B35% 1.22 million |b.
F35% 1.86
Tier 3: OFL = 1.86 million Ib.
Tier 4: OFL = 0.24 million Ib.
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