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Goals

= Address and comments on the assessment
method.
= Get consent from the for the methodology used in OFL

and ABC determination and go forward to the next step.

= Provide the Tier 4 assessment method to determine OFL and
ABC for and

= Provide the F;5 estimates of OFL (Discussion paper)



Approach

= We developed an integrated model to analyze data from pot fishery retained (1985/86—
2012/13) and total catch (1990/91-2012/13), standardized legal size CPUE from
observer data (1995/96-2004/05; and 2005/06—2012/13), groundfish fishery bycatch
(1995/96-2012/13), and tag release-recapture lengths (from 1991,1997,2000,2003, and
2006 tagging experiments). We also used the standardized fish ticket retained CPUE
index in one scenario.

= We used the Tier 4 approach to determine overfishing levels (OFL) and allowable
biological catches (ABC) separately for EAG and WAG. We also provide ABC and OFL
estimates by the F;; approach (Tier 3).

= We considered seven scenarios for exploratory analysis, but considered four scenarios
(scenarios 1-4) under Tier 4 and two scenarios (scenarios 1 and 4 (latter numbered as
2)) under F4¢ (or Tier 3) approaches to determine OFL and ABC.

= We present a number of tables and figures: description of scenarios; parameter
estimates; growth matrices; recruitment, mature male and legal male biomass trends;
likelihood values; fishing mortality trends; size compositions; size composition bubble
plots; fits to catch, bycatch, tag-recaptures, and CPUE; retrospective fits to mature male
biomass; profile likelihoods of total catch OFL.




Responses to May 2014 CPT comments

= Comment: Authors have substantially down-weighted the tagging data likelihood. The
CPT requests that the basis for any weight be provided.

= Response: Increased the weights to 0.5 in the current runs. In the absence of CV
estimate, this weight was selected arbitrarily to be at the center of 1 and O.

= Comment: The fishery F “devs” for the groundfish fishery F are weighted differently
between the assessments for the WAG and EAG. The rationale for this is unclear.

= Response: We kept the weights same in these runs in this report.

= Comment: The “beta” parameter of the growth model is set to 0.74. However, the basis
for this selection is unclear. If this parameter cannot be estimated within the
assessment, it should be set to the estimate obtained by fitting the growth model to
taggir}g data based on an analysis conducted independently of fitting the assessment
model.

= Response: We used the normal distribution to estimate the size transition matrix in
these runs. So, this issue does not arise now.

= Comment: The variance of the residuals of the fit to the total catch in numbers changes
over time. Consideration should be given to weighting these data by the number of pots
or the proportion of the catch measured each year.

= Response: We used lower weights in the previous runs. Now we have increased the
weights for the total catch likelihood. This issue does not arise now.

= Comment: Itis unclear why the model based on scenario 2 fits the data for the WAG
worse than model based on scenario 1 given the former model has more parameters.

= Response: Resolved in the current runs.
= Comment: Show the predicted catches for all years and not just the years with data.
= Response: We have done this in the current runs.

= Comment: The fit to the CPUE data appears overdispersed. However, this plot does not
show the impact of the estimated extent of overdispersion but needs to.

= Response: We have done this in the current runs.



Responses to May 2014 CPT comments— continued

= Comment: Equation 15 should be corrected to account for the fact that some animals
were recaptured more than one year after they were released.

= Response: We have corrected this equation following Andre Punt provided equation
and implemented it in the program codes. The equation number has been changed to
(17) in Appendix A.

= Comment: The residual patterns for the fits to the total catch length-frequencies are very
similar for the EAG and WAG. This is unexpected if these are independent populations,
and efforts should be made to understand why this occurs.

= Response: This pattern has changed in the current runs.

= Comment: The fishing mortality rates are relatively high (~0.4) and remarkably similarly
between the WAG and EAG. The analysts should explore (e.g. using a likelihood profile
on the mean fishing mortality in the directed fishery) what in the data suggests this and
moreover how the model is able to estimate absolute biomass given what amount to
relatively flat CPUE indices (using perhaps a likelihood profile on current abundance).

» Response: The F rates are not high and not similar between the two regions in the
current runs. We have provided the likelihood profiles of current MMB and mean F in
this document (Figures 30-31 for EAG and 59-60 for WAG).

= Comments: The weighting factors should be specified as CVs and not as lambda values
to assist with interpretation of how much weight is assigned to each likelihood
component.

= Response: We have provided the weighting factors with the corresponding CVs in this
document.

= Comment: Ensure that the document is clear between ‘input effective sample sizes’ and
‘estimated effective sample sizes'.

= Response: We revised the corresponding figure titles accordingly.



Table 4. Scenarios 1 to 7 for the

Commercial fishery retained catch for 1985-2012,

total fishery catch for 1990-2012, observer legal size

crab CPUE index for 1995-2012, and groundfish

bycatch for 1995-2012; M = 0.18, pot fishery handling

mortality = 0.2, and ground fish bycatch handling

mortality for trawl = 0.8 and for pot = 0.5. Tag-release-

recapture size data for 1991, 1997, 2000, 2003, and
2006. Size transition matrix was calculated from
tagging data by the normal probability function.
Groundfish fishery selectivity was set to 1.

Same as scenario 1, but considered a composite

normal and the logistic (molt probability) functions for

the size transition matrix calculation.
Scenario 1 with 1985-1998 fishery retained CPUE
indices as an additional likelihood component.

Scenario 2 with 1985-1998 fishery retained CPUE
indices as an additional likelihood component.

Scenario 2 with independently estimated transition
matrix from first year tag returns .

Scenario 1 with mean F penalty switched off.

Scenario 1 with mean F and F deviation penalties
switched off.

assessment

Retained catch = 500 (0.032), total catch =
400(0.035), groundfish discard catch =
0.041(444.77), recruitment deviation = 1.5 (0.629),
pot fishery F deviation (initial) = 1000 (0.022) (later
relaxed to 0.00001(very high)), penalty for
regularizing the mean F to 0.3 (initial) = 1000 (later
relaxed to 0.00001),

groundfish bycatch fishery F deviation = (initial) =
1000 (later relaxed to 0.00001), tagging data = 0.5
(1.311), and posfunction = 1000

Same as those in scenario 1.

Same as those in scenario 1.

Same as those in scenario 1.

Same as those in scenario 1.

Same as those in scenario 1.

Same as those in scenario 1.

Retained = 200,
total = 125,
groundfish
discard = 30

Same as those in
scenario 1.

Same as those in
scenario 1.

Same as those in
scenario 1.

Same as those in
scenario 1.

Same as those in
scenario 1.

Same as those in
scenario 1.




Table 19. Scenarios 1 to 7 for the assessment

Commercial fishery retained catch for 1985-2012, Retained catch = 500 (0.032), total catch = Retained = 200,
total fishery catch for 1990-2012, observer legal  400(0.035), groundfish discard catch = 0.09 total = 125,
size crab CPUE index for 1995-2012, and (16.052), recruitment deviation = 1.5 (0.629),  groundfish
groundfish bycatch for 1995-2012; M = 0.18, pot  pot fishery F deviation (initial) = 1000 (0.022)  discard = 20
fishery handling mortality = 0.2, and ground fish (later relaxed to 0.00001(very high)), penalty

bycatch handling mortality for trawl = 0.8 and for  for regularizing the mean F to 0.18 (initial) =

pot = 0.5. Tag-release-recapture size data for 1000 (later relaxed to 0.00001),

1991, 1997, 2000, 2003, and 2006 (EAG data). groundfish bycatch fishery F deviation =

Size transition matrix was calculated from tagging (initial) = 1000 (later relaxed to 0.00001),

data by the normal probability function. tagging data = 0.5 (1.311), and posfunction =

Groundfish fishery selectivity was set to 1. 1000

Same as scenario 1, but considered a composite Same as those in scenario 1. Same as those
normal and the logistic (molt probability) functions in scenario 1.
for the size transition matrix calculation.

Scenario 1 with 1985-1998 fishery retained Same as those in scenario 1. Same as those
CPUE indices as an additional likelihood in scenario 1.
component.

Scenario 2 with 1985-1998 fishery retained Same as those in scenario 1. Same as those
CPUE indices as an additional likelihood in scenario 1.
component.

Scenario 2 with independently estimated Same as those in scenario 1. Same as those
transition matrix from first year tag returns. in scenario 1.

Scenario 1 with mean F penalty switched off. Same as those in scenario 1. Same as those
in scenario 1.

Scenario 1 with mean F and F deviation penalties Same as those in scenario 1. Same as those
switched off. in scenario 1.




Catch and Tagging Data (page 9)

1985-2012
1990-2012
1995-2012

1995-2012

1985-2012

1990-2012

1991, 1997,
2000, 2003,
2006

Catch by length
Catch by length
Catch by length

Independently estimated annual
CPUE index (by negative binomial
GLM) with standard error

Independently estimated annual
CPUE index with standard error

considering only the year effect (by
lognormal GLM). The 1985-1998
indices were used in the model for
scenarios 3 and 4.

Nominal total CPUE data for
estimating total pot catch

Release-recapture length and time-
at-large




Fixed parameter values

M 0.18/yr

ain W=alP 0.0002988
bin W =alP 3.135




Figure 7. Trends in arithmetic (nominal) and negative binomial CPUE indices with +/- 1 SE
for Aleutian Islands golden king crab from (east of 174°W longitude). Left panel:
1995/96-2004/05 observer data and right panel: 2005/06-2012/13 observer data. Negative
binomial indices: black line and Arithmetic indices: red line.
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Figure 29. Trends in arithmetic (nominal) and negative binomial CPUE indices with two

standard errors of Aleutian Islands golden king crab from (west of 174°W longitude).
Left panel: 1995/96—-2004/05 observer data and right panel: 2005/06—2012/13 observer
data. Negative binomial indices: black line and Arithmetic indices: red line.
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Table Al. Estimated parameters of the population dynamics model (Appendix A)

Parameter

Initial conditions

Initial total numbers,

Length-specific proportions,

Fishing mortalities

Pot fishery,

Mean pot fishery fishing mortality,

Trawl fishery,

Mean trawl fishery fishing mortality,

Selectivity and retention

Pot fishery total selectivity 8%,

Pot fishery total selectivity difference, delta8”

Trawl fishery selectivity 857

Trawl fishery selectivity difference delta8™"

Pot fishery retention 6,

Pot fishery retention difference deltaf™

Growth

Expected growth increment,

Variability in growth increment, o
Molt probability (size transition matrix with tag data) a

Maolt nrobahilitv (ci7ze tranc<ition matriv with taa data) h

Number of parameters

1985-2012

1

1995-2012 (the mean F for 1995 to 1999 was used to project back the trawl discards
up to 1985.

1

2 (1985-2004; 2005+)

2 (1985—-2004; 2005+)

1
1
2 (1985-2004; 2005+)

2 (1985-2004; 2005+)




Table A2 a and b (Appendix A). Specifications for the weights for each scenario
{o] and

500 (0.0316)
400(0.0354)
0.041(444.7705) for EAG,

0.09(2.3570) for WAG

1(0.8054)

Initially 1000(0.0224), relaxed to 0.00001

(very large)at the final phase

Initially 1000(0.0224), relaxed to 0.00001

(very large) at the final phase

Initially 1000(0.0224), relaxed to 0.00001

(very large)at the final phase




Table 2. Time series of nominal annual pot fishery retained, observer retained, and observer total
catch-per-unit-effort (CPUE, number of crabs per pot lift), observer sample size (number of
sampled pots), GLM estimated CPUE Index, and nominal legal size crabs CPUE standardized by
the CPUE index for the golden king crab stock. NA = no sampling information. 1990 refers
to the 1990/91 fishery.




Table 3. Time series of GLM estimated CPUE Index and standard errors considering only the year effect
for the fish ticket based retained catch-per-unit-effort for the golden king crab stock. 1985 refers to
the 1985/86 fishery.




Tag release and recapture
summary (103 to 183 mm Mid CL), |.

Total Release 27131 Number of Recoveries by Year

Yearl 936
Year2 491
Year3 214
Year4d 51
Year5 13

Year6 12

Overall % recovery



Table 7. Estimate of the size transition matrix for the model for the golden king
crab data from the

0.0298 0.0966 0.2168 0.2884 0.2274 0.0005 0.0000
0.0468 0.1276 0.2475 0.2845 0.0026 0.0002
0.0707 0.1618 0.2712 0.0114 0.0014

0.1032 0.1970 0.0375 0.0067

0.1452 0.0940 0.0244

0.1791 0.0680

0.2602 0.1441

0.2881 0.2327

0.4099 0.2868

0.4972

Table 10. Estimate of the size transition matrix for the model for the golden king crab data from the

0.0424 0.0179 0.2133 0.4869
0.0662 0.0214 0.2298
0.1018 0.0251

0.1535




Table 11. Annual abundance estimates of model recruits (millions of crabs), legal male biomass with standard deviatio
(t), and mature male biomass with standard deviation (t) for the model for golden king crab in the . Lega
male biomass was estimated at the survey time and mature male biomass for year y was estimated on February 15,
year y+1 after the year y fishery total catch removal. NA = not available. 1985 refers to the 1985/86 fishery.




Table 14. Annual abundance estimates of model recruits (millions of crabs), legal male biomass with standard deviation (t),
and mature male biomass with standard deviation (t) for the model for golden king crab in the . Legal male

biomass was estimated at the survey time and mature male biomass for year y was estimated on February 15, year y+1 after
the year y fishery total catch removal. NA = not available. 1985 refers to the 1985/86 fishery.




Table 15 (modified). Differences in Likelihood values relative to Scenario 1 of the fits for
for golden king crab in the

-1068.99

108



Table 17. Time series of nominal annual pot fishery retained, observer retained, and observer total catch-
per-unit-effort (CPUE, number of crabs per pot lift), observer sample size (number of sampled pots), GLM
estimated CPUE Index, and nominal legal size crabs CPUE standardized by the CPUE index for the
golden king crab stock. 1990 refers to the 1990/91 fishery.

9.277778
16.49228
16.40238
16.12281
19.42891
13.77329
13.28176
14.84698
22.98983
14.30363
16.41675
14.77008

17.2464
17.84277
22.25029
33.28132
30.97375
31.69694
37.72495
33.47924

28.65665

31.26291




Table 18. Time series of GLM estimated CPUE Index and standard errors

considering only the year effect for the fish ticket based retained catch-per-unit-
effort for the golden king crab stock. 1985 refers to the 1985/86 fishery.




Table 22. Estimate of the size transition matrix for the model for the golden king crab data from
the

0.0394 0.1069 0.2179 0.2757 0.2163 0.1053 0.0318 0.0007 0.0000 0.0000
0.0589 0.1364 0.2438 0.2704 0.1861 0.0794 0.0034 0.0003 0.0000
0.0854 0.1679 0.2631 0.2559 0.1544 0.0134 0.0019 0.0002

0.1200 0.1993 0.2738 0.2335 0.0405 0.0082 0.0010

0.1633 0.2281 0.2749 0.0953 0.0274 0.0049

0.2157 0.2518 0.1745 0.0709 0.0179

0.2768 0.2485 0.1428 0.0509

0.2756 0.2239 0.1129

0.4210 0.2740 0.1952

0.5049 0.2652

0.6067

Table 25. Estimate of the size transition matrix for the model for the golden king crab data from the

0.0495 0.0215 0.2288 0.4792 0.2038 0.0003 0.0000 0.0000 0.0000
0.0766 0.0246 0.2404 0.4632 0.0138 0.0000 0.0000 0.0000
0.1166 0.0276 0.2476 0.1579 0.0001 0.0000 0.0000

0.1738 0.0302 0.4050 0.0086 0.0001 0.0000

0.2511 0.2402 0.1097 0.0064 0.0001

0.0321 0.3069 0.0858 0.0046

0.4601 0.1948 0.2477 0.0636

0.0276 0.1612 0.1886

0.6842 0.0236 0.1265

0.7757 0.0208

0.8470




Table 26. Annual abundance estimates of model recruits (millions of crabs), legal male biomass with standard deviation (t),
and mature male biomass with standard deviation (t) for the model for golden king crab in the . Legal male

biomass was estimated at the survey time and mature male biomass for year y was estimated on February 15, year y+1 after
the year y fishery total catch removal. NA = not available. 1985 refers to the 1985/86 fishery.




Table 29. Annual abundance estimates of model recruits (millions of crabs), legal male biomass with standard deviation (t),
and mature male biomass with standard deviation (t) for the model for golden king crab in the . Legal male
biomass was estimated at the survey time and mature male biomass for year y was estimated on February 15, year y+1 after
the year y fishery total catch removal. NA = not available. 1985 refers to the 1985/86 fishery.




Table 30 (modified). Differences in likelihood values of the fits for for golden king crab in the

-1148.06
108




EAG GKC Catch (t)
EAG GKC CPUE (no.)

Figure 1. Historical commercial
harvest (from fish ticket and in
metric tons) and catch-per-unit
effort (CPUE, number of crabs
per pot lift) of golden king crab in
the , 1985/86-2012/13
fisheries (note: 1985 refers to
the 1985/86 fishery).

WAG GKC Catch (t)
WAG GKC CPUE (no.)

Figure 2. Historical commercial
harvest (from fish ticket and in
metric tons) and catch-per-unit
effort (CPUE, number of crabs per
pot lift) of golden king crab in the

, 1985/86—2012/13 fisheries
(note: 1985 refers to the 1985/86
fishery).




Figure 5. Aleutian Islands golden king crab harvest by ADF&G statistical areas for 2012/13.

Golden King Crab
2012-13 Season

174" W Longitude line




Figures 8a-b. Predicted (line) vs. observed (bar) relative length frequency distributions for data of
golden king crab in the , 1985/86 to 2012/13. Length group 1 is 103 mm CL.
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Figures 9a-b. Predicted (line) vs. observed (bar) pot relative length frequency distributions for data of golden king
crab in the , 1990/91 to 2012/13. Length group 1 is 103 mm CL.
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Figures 10a-b. Predicted (line) vs. observed (bar) relative length frequency distributions for data of golden king
crab in the , 1995/96 to 2012/13. Length group 1 is 103 mm CL.
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Figure 11. Predicted effective sample size vs. input effective sample size for

fits to golden king crab data in the

through the origin.
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Figure 12. Predicted effective sample size vs. input effective sample size for length

composition for fits to golden king crab data in the , 1990/91 to 2012/13. The red
line is the 459 line passing through the origin.
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Figure 13. Predicted effective sample size vs. input sample size for length
composition for fits to golden king crab data in the , 1995/96 to 2012/13. The red line is

the 45° line passing through the origin. I.
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Figure 14. Estimated total selectivity (black solid line) and retained selectivity (red dotted line) for pre-

(Yr2000) and post- (Yr2012) rationalization periods under

data.
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Figure 18. Observed tag recaptures (open circle) vs. predicted tag recaptures (solid line) by size bin for
fits of golden king crab data.
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Figure 19. Comparison of input CPUE indices (open circles with one standard error) with predicted
CPUE indices (colored solid lines) for for golden king crab data, 1985-2012.
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Figure 15. Bubble plots of standardized residuals of length composition for
for golden king crab, 1985/86—-2012/13.
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Figure 20. Estimated number of male recruits (millions of crabs = 101 mm CL) to the golden king cratI .
assessment model for in , 1986—-2013.
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Figure 22. Trends in golden king crab mature male biomass for in the , 1985/86—
2012/13. Mature male crabs are = 121 mm CL. Estimates have one standard error confidence limits.
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Figure 24. Trends in pot fishery full selection total fishing mortality of golden king crab for
in the , 1985-2012 (note: 1985 refers to the1985/86 fishery).
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Figure 25. Observed (filled circle) vs. predicted (solid line) retained catch of golden king crab for
in the , 1985-2012. (note: 1985 refers to the1985/86 fishery).
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Figure 26. Observed (filled circle) vs. predicted (solid line) total catch of golden king crab for

in the , 1985-2012. A handling mortality rate of 20% was applied to pot discarded catch
and it was added to retained catch to get the total catch. (note: 1990 refers to the1990/91 fishery).
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Figure 27. Observed (filled circle) vs. predicted (solid line) groundfish discarded catch of golden king crab fo
in the , 1990-2012. An average handling mortality rate of 65% (average of 80% and
50%) was applied to groundfish discard. (note: 1995 refers to the1995/96 fishery).
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Figure 32. Molt probability for scenarios 2 (Sc2)and 4 (Sc4) fits for golden king crab. I.
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Figure 28. Retrospective fits of the model for removal of terminal year’s data for scenarios 1 (Sc1) and 2 (Sc2) fits for golden kin
crab in the , 1985-2012.
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Figures 34 and 35. Predicted (line) vs. observed (bar) relative length frequency distributions for
data of golden king crab in the , 1985/86 — 2012/13. Length group 1 is 103 mm CL.
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Figures 36 and 37. Predicted (line) vs. observed (bar) pot relative length frequency distributions for
data of golden king crab in the , 1990/91 — 2012/13. Length group 1 is 103 mm CL.
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Figure 38 and 39. Predicted (line) vs. observed (bar)

frequency distributions for
Length group 1 is 103 mm CL.
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Figure 40. Predicted effective sample size vs. input effective sample size for length

composition for fits to golden king crab data in the , 1985/96 — 2012/13. The red line i
the 459 line passing through the origin.
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Figure 41. Predicted effective sample size vs. input effective sample size for length

composition for fits to golden king crab data in the , 1990/91 — 2012/13. The re
line is the 459 line passing through the origin.
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Figure 42. Predicted effective sample size vs. input sample size for length

composition for fits to golden king crab data in the , 1995/96 — 2012/13. The red line i
the 459 line passing through the origin.
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Figure 43. Estimated total selectivity (black solid line) and retained selectivity (red dotted line) for pre-

(Yr2000) and post- (Yr2012) rationalization periods under

crab data.
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Figure 47. Observed tag recaptures (open circle) vs. predicted tag recaptures (solid line) by size bin
for fits of golden king crab data.
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Figure 48. Comparison of input CPUE indices (open circles with one standard error) with predicted CPUE indices (colored solid

lines) for scenarios 1 to 4 fits for golden king crab data. 1985/96—2012/13. Model estimated additional standard error was

added to each input standard error.
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Figure 44. Bubble plots of standardized residuals of
to 4 fits for golden king crab, 1985/86—2012/13. Filled circles are the positive and unfilled circl

length composition for scenarios 1

e
are the negative standardized residuals. The area of the circle is the relative magnitude of the residuI.
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Figure 45. Bubble plots of standardized residuals of length composition for scenarios 1 to 4
fits for golden king crab, 1990/91-2012/13. Filled circles are the positive and unfilled circles ar
the negative standardized residuals. The area of the circle is the relative magnitude of the residual.
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Figure 46. Bubble plots of standardized residuals of length composition for
scenarios 1 to 4 fits for golden king crab, 1995/96—-2012/13. Filled circles are the positive and

unfilled circles are the negative standardized residuals. The area of the circle is the relative magnitud
of the residual.
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Figure 49. Estimated number of male recruits (millions of crabs = 101 mm CL) to the golden king cratl.
assessment model for scenarios 1 to 4 fits in . 1986-2013.
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Figure 51. Trends in golden king crab mature male biomass for scenarios 1 to 4 fits in the :
1985/86—-2012/13. Mature male crabs are = 121 mm CL. Estimates have one standard error
confidence limits.
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Figure 53. Trends in pot fishery full selection total fishing mortality of golden king crab for scenarios 1
to 4 fits in the , 1985-2012 (note: 1985 refers to the1985/86 fishery). I.
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Figure 54. Observed (filled circle) vs. predicted (solid line) of golden king crab for
scenarios 1 to 4 fits in the , 1985-2012. (note: 1985 refers to the1985/86 fishery).
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Figure 55. Observed (filled circle) vs. predicted (solid line) of golden king crab for scenarios
1 to 4 fits in the , 1985-2012. A handling mortality rate of 20% was applied to pot discarded

catch and it was added to retained catch to get the total catch. (note: 1990 refers to the1990/91
fishery). Predicted total catch time series is extended to 1985/86.
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Figure 56. Observed (filled circle) vs. predicted (solid line) of golden king
crab for scenarios 1 to 4 fits in the , 1985-2012. An average handling mortality rate of 65%

(average of 80% and 50%) was applied to groundfish discard. (note: 1995 refers to the1995/96
fishery). Predicted groundfish discarded catch time series is extended to 1985/86.
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Figure 57. Retrospective fits of mature male biomass by the model when terminal year’s data were

systematically removed until 2008/09 for scenarios 1 and 2 for golden king crab in the , 1985—
2012.
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Tier 4 Estimation: B

Biomass in million pounds
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19862013
1986-2013
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B,s, OFL, and ABC calculation by F,; (Discussion paper on the F
approach for Aleutian Islands golden king crab reference points

calculation) I.

Biomass in million pounds

4a 13.694 15.044 . 0.36 2003-2012

4a 14.045 19.746 . 0.36 2003-2012

Biomass in million pounds

4b  11.742 11.083 . 0.32 2003-2012

4a  12.145 12.592 . 0.34 2003-2012




Questions? Suggestions?



= We employed identical methods to analyze the EAG and
WAG data.

= We assumed that the groundfish selectivity was 1. This was
decided after trial runs to estimate trawl selectivity
parameters which produced almost flat selectivity lines. The
length composition also indicated full selectivity at all sizes.

= We also set QQ (legal retained rate) to be 1 after trial runs
that produced QQ to be 1.




Tier 4 Formula for OFL

u (a) |f , Bt 2 Bref . FOFL — AM
= (b) If B, < Bo; and B, > 0.25B, ,

B
FOFL — AM

. (C) If ,Bt 1G4 OZSBTef , FOFL =5\



