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Changes From 2016 Assessment

• Changes to model
• New model code
• EBS molt increment data fit in 

model

• New trawl survey data for 2017
• mature survey biomass

• new cv calculation
• size compositions by sex, shell 

condition, maturity

• New Fishery Data for 2016/17
• Tanner crab pot fishery

• NO catch or size compositions
• snow crab pot fishery

• 2016/17 bycatch, size compositions
• BBRKC pot fishery

• 2016/17 bycatch, size compositions
• groundfish fisheries

• 2016/17 bycatch, size compositions
• 1991+ gear-specific bycatch, size compositions



Model Fits: 2016 vs. 2017



Management Regions



Fishery Trends
Retained catch Bycatch



Recent Fishery Trends



NMFS EBS
Trawl Survey 
Trends



NMFS EBS Trawl Survey Trends
Males Females







Industry-preferred size males



Spatial patterns



Base Model Inputs
Annual NMFS EBS Survey Data
• 1975-2017
• mature survey biomass

• sex-specific
• cv’s

• size compositions
• sex x maturity x shell condition

Retained catch in directed fishery
• from fish ticket data and 

“dockside” observer sampling
• Aggregated across 166oW
• catch biomass (1965/66+)
• size compositions (1980/81+)

Total catch data in crab fisheries
• from “at-sea” observer sampling

• total (by)catch biomass (by sex)
• size compositions (by sex, shell condition)

• directed Tanner crab fishery (1992/93+)
• snow crab fishery (1992/93+)
• BBRKC fishery (1992/93+)

Total catch groundfish fisheries
• from “at-sea” observer sampling

• bycatch biomass (aggregated over sexes)
• size compositions (by sex)

• 1973/74+

Assumed discard mortality rates
• 0.321 for crab fisheries
• 0.800 for groundfish fisheries



Model Data Coverage
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Tier 3 stage/size-based population dynamics model

•model year runs July 1 to June 30
• sex, shell condition, maturity state, carapace width
• sex/stage-based natural mortality (2 time stanzas)
• trawl survey occurs July 1
• fisheries occur Feb. 15

•directed fishery (retained and bycatch)
•bycatch in snow crab fishery
•bycatch in BBRKC fishery
•bycatch in groundfish fisheries

• sex-specific growth & maturity (after fisheries)
•pre-molt/post-molt size transition matrix
• size-specific probability of maturing on molt
• terminal molt to maturity

•spawning stock (MMB) assessed at mating, 
BEFORE GROWTH



Model scenarios evaluated in May

• Demonstrates progression from 2016 assessment model to B6, 
which is “exactly equivalent” to Model B0 here



B0: The “Exactly Equivalent” TCSAM02 model



B0: 
The “Exactly Equivalent” 
TCSAM02 model (cont.)



Model Scenarios



New mean growth parameterization
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New selectivity parameterization

• old: z50, slope at z50
• new: z95, (z95 -z50)• “fully-selected” refers to



Jittering

• Done inside the ADMB code

• Only estimated parameters are jittered

• All parameters are bounded

• Values sampled from uniform distributions across 60% of parameter range

• Some parameter combinations cause model to fail immediately 

• Jitter runs generally converge to “discrete” set of objective function values



Jitter
Results

idx objFun maxGrad seed MMB B0 Bmsy Fmsy OFL curB run
60 2894.798 0.000181 1503998562 77.9588 83.33511 29.16729 1.267922 31.80396 80.57028 c
127 2894.798 0.000468 1504027821 77.9588 83.33511 29.16729 1.267922 31.80396 80.57028 a
163 2894.798 0.000141 1504065880 77.9588 83.33511 29.16729 1.267922 31.80396 80.57028 c
189 2894.798 0.000558 1504074003 77.9588 83.33511 29.16729 1.267922 31.80396 80.57028 a
182 2894.798 0.000936 1504070414 77.9588 83.33511 29.16729 1.267922 31.80396 80.57028 a
91 2894.798 0.000243 1504014449 77.9588 83.33511 29.16729 1.267922 31.80396 80.57028 a
87 2894.798 0.000565 1504014390 77.9588 83.33511 29.16729 1.267922 31.80396 80.57028 c
90 2894.798 0.003447 1504015787 77.9588 83.33511 29.16729 1.267922 31.80396 80.57028 b
163 2894.798 0.000631 1504063030 77.9588 83.33511 29.16729 1.267922 31.80396 80.57028 a
139 2895.786 6.21E‐05 1504043027 77.09225 82.68284 28.93899 1.261475 31.36204 79.60673 b
161 2903.674 0.001554 1504060572 88.51583 89.12145 31.19251 1.673545 39.69805 91.50934 a
150 2903.674 0.000717 1504056615 88.51584 89.12145 31.19251 1.673545 39.69805 91.50934 c
107 2903.674 0.001757 1504024685 88.51584 89.12145 31.19251 1.673545 39.69805 91.50934 c
102 2903.674 0.000202 1504020863 88.51584 89.12145 31.19251 1.673545 39.69805 91.50934 b
7 2903.674 0.001493 1503958467 88.51584 89.12145 31.19251 1.673545 39.69805 91.50934 c
23 2903.674 0.000786 1503982155 88.51584 89.12145 31.19251 1.673545 39.69805 91.50934 a
58 2903.674 0.000624 1503997197 88.51584 89.12145 31.19251 1.673545 39.69805 91.50934 b
66 2903.674 0.000419 1504003299 88.51584 89.12145 31.19251 1.673545 39.69805 91.50934 c
146 2903.674 0.000477 1504053024 88.51584 89.12145 31.19251 1.673545 39.69805 91.50934 b
186 2903.674 0.000462 1504075708 88.51583 89.12145 31.19251 1.673545 39.69805 91.50934 c
103 2903.674 0.001628 1504023007 88.51583 89.12145 31.19251 1.673545 39.69805 91.50934 c
106 2903.674 0.00024 1504023882 88.51584 89.12145 31.19251 1.673545 39.69805 91.50934 b
140 2903.674 0.000819 1504044272 88.51584 89.12145 31.19251 1.673545 39.69805 91.50934 b
9 2903.674 5.05E‐05 1503974783 88.51584 89.12145 31.19251 1.673545 39.69805 91.50934 c

190 2903.674 0.001376 1504078593 88.51583 89.12145 31.19251 1.673545 39.69804 91.50934 c
32 2903.674 0.000898 1503987784 88.51583 89.12145 31.19251 1.673545 39.69805 91.50934 a
177 2903.674 0.000464 1504065858 88.51584 89.12145 31.19251 1.673545 39.69805 91.50934 b
179 2903.674 0.000369 1504067175 88.51584 89.12145 31.19251 1.673545 39.69805 91.50934 a
46 2903.674 0.002 1503992584 88.51583 89.12145 31.19251 1.673545 39.69805 91.50934 c
61 2903.674 0.001612 1504003207 88.51583 89.12145 31.19251 1.673545 39.69805 91.50934 a
43 2903.718 0.001263 1503994794 72.11345 80.26137 28.09148 1.246046 29.04645 74.65713 a
170 2903.718 0.000375 1504068364 72.11345 80.26137 28.09148 1.246046 29.04645 74.65713 c
67 2903.718 0.000772 1504004438 72.11345 80.26137 28.09148 1.246046 29.04645 74.65713 c



Summary Results





category fleet catch.type data.type x maturity B0‐B0.2016 B0a‐B0 B1‐B0a B1a‐B1 B1b‐B1a B1c‐B1b B2‐B1b B2a‐B2 B2b‐B2a B3‐B2b
effort data RKF fishery all sexes all maturity states 93.81 1.27 13.32 0.69 12.16 6.42 38.16 ‐23.40 ‐4.93 ‐26.42
effort data SCF fishery all sexes all maturity states 55.83 ‐13.48 34.21 ‐5.96 ‐0.37 82.09 32.60 ‐20.05 ‐28.22 36.87
fisheries data GTF.FixedGear total catch abundance all sexes all maturity states 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.36
fisheries data GTF.FixedGear total catch biomass all sexes all maturity states 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.30
fisheries data GTF.FixedGear total catch n.at.z female all maturity states 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.10
fisheries data GTF.FixedGear total catch n.at.z male all maturity states 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.31
fisheries data GTF.TrawlGear total catch abundance all sexes all maturity states 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.60
fisheries data GTF.TrawlGear total catch biomass all sexes all maturity states 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.87
fisheries data GTF.TrawlGear total catch n.at.z female all maturity states 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 14.65
fisheries data GTF.TrawlGear total catch n.at.z male all maturity states 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 9.62
fisheries data GTF.AllGear total catch abundance all sexes all maturity states 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
fisheries data GTF.AllGear total catch biomass all sexes all maturity states ‐0.37 0.02 ‐0.08 0.01 0.00 ‐0.10 0.01 ‐0.01 0.00 ‐1.14
fisheries data GTF.AllGear total catch n.at.z female all maturity states 41.65 2.87 0.17 0.91 0.01 6.05 1.03 0.16 0.85 ‐233.63
fisheries data GTF.AllGear total catch n.at.z male all maturity states 8.33 ‐2.82 8.40 ‐0.57 0.10 13.98 1.62 ‐0.03 2.00 ‐261.01
fisheries data RKF total catch abundance female all maturity states 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
fisheries data RKF total catch abundance male all maturity states 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
fisheries data RKF total catch biomass female all maturity states ‐0.02 0.11 ‐0.14 0.00 0.00 ‐0.01 ‐0.01 0.00 0.00 ‐0.01
fisheries data RKF total catch biomass male all maturity states 0.33 ‐0.02 0.15 0.02 0.26 0.06 0.54 ‐0.21 ‐0.12 ‐0.43
fisheries data RKF total catch n.at.z female all maturity states 0.72 0.09 ‐0.11 0.00 0.04 0.01 ‐0.01 0.01 0.00 ‐0.01
fisheries data RKF total catch n.at.z male all maturity states 6.63 ‐0.61 2.55 ‐0.21 1.06 1.18 4.33 ‐3.82 0.23 ‐1.38
fisheries data SCF total catch abundance female all maturity states 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
fisheries data SCF total catch abundance male all maturity states 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
fisheries data SCF total catch biomass female all maturity states ‐0.13 0.13 0.65 0.05 ‐0.01 1.68 0.42 0.23 0.23 ‐0.29
fisheries data SCF total catch biomass male all maturity states 0.17 0.00 ‐0.06 0.00 0.00 ‐0.09 ‐0.06 0.04 0.02 ‐0.09
fisheries data SCF total catch n.at.z female all maturity states 0.08 ‐0.04 ‐0.15 ‐0.01 0.00 ‐0.06 ‐0.09 0.09 0.08 ‐0.74
fisheries data SCF total catch n.at.z male all maturity states 3.20 ‐0.33 ‐1.91 ‐0.44 ‐0.01 ‐1.56 0.17 ‐0.02 1.22 ‐3.93
fisheries data TCF retained catch abundance female all maturity states 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
fisheries data TCF retained catch abundance male all maturity states 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
fisheries data TCF retained catch biomass female all maturity states 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
fisheries data TCF retained catch biomass male all maturity states ‐0.78 ‐0.13 1.65 ‐0.08 0.01 3.20 ‐29.62 ‐5.69 7.89 ‐2.08
fisheries data TCF retained catch n.at.z male all maturity states 4.48 ‐0.39 2.56 ‐0.48 0.01 ‐5.95 ‐187.16 ‐6.74 ‐8.85 ‐6.34
fisheries data TCF total catch biomass female all maturity states ‐1.25 0.42 0.65 0.10 0.03 1.90 ‐23.66 26.71 5.24 ‐0.90
fisheries data TCF total catch biomass male all maturity states ‐0.41 ‐0.11 0.69 ‐0.06 0.00 1.15 ‐12.14 0.20 1.91 ‐0.31
fisheries data TCF total catch n.at.z female all maturity states ‐0.14 0.48 ‐0.19 0.07 ‐0.01 0.12 ‐0.21 0.24 0.02 ‐0.03
fisheries data TCF total catch n.at.z male all maturity states ‐2.85 1.77 ‐3.65 0.72 0.00 ‐5.02 ‐12.63 0.08 12.23 0.07
growth data EBS female immature 0.00 0.00 127.32 0.19 ‐0.05 2,201.11 1.21 ‐1.35 ‐0.40 ‐9.85
growth data EBS male immature 0.00 0.00 191.47 0.19 ‐0.13 2,957.73 2.04 ‐3.01 0.04 ‐20.02
surveys data NMFS trawl survey index catch biomass female mature ‐1.76 ‐1.58 9.44 ‐0.19 0.06 9.56 ‐0.97 1.91 0.16 12.60
surveys data NMFS trawl survey index catch biomass male mature 3.36 ‐1.74 14.00 ‐0.36 0.01 26.23 ‐0.35 1.53 ‐0.80 ‐25.75
surveys data NMFS trawl survey index catch n.at.z female immature 2.13 ‐19.03 ‐18.12 ‐5.83 0.10 ‐25.57 3.66 ‐1.48 0.13 2.42
surveys data NMFS trawl survey index catch n.at.z female mature 10.30 ‐1.50 38.16 0.78 0.24 53.38 ‐0.56 1.13 ‐0.50 ‐40.96
surveys data NMFS trawl survey index catch n.at.z male immature 19.33 9.24 ‐59.01 3.78 ‐0.34 ‐27.74 7.20 ‐7.95 2.73 34.18
surveys data NMFS trawl survey index catch n.at.z male mature ‐4.92 2.73 34.84 0.29 ‐0.29 25.90 ‐5.36 1.39 ‐3.24 ‐23.68

Data components of the likelihood
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Model Comparisons: Survey q’s
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Author’s Preferred Model: B2b

• Fits EBS growth data

• Uses new mean growth parameterization (no growth parameters hitting bounds)

• Uses new selectivity parameterization for female RKF (parameters still hitting bounds)

• Estimating retention curves for 3 time blocks

• Estimating max retention rates for 3 time blocks



Status 
Determination & 
OFL Calculation



Status Determination & 
OFL Calculation

• FMSY =  0.75 yr-1

• mean recruitment =  ?? million
• BMSY =  29.17 thousand t
• 2017/18 MMB-at-mating =  43.31 thousand t
• B/BMSY =  1.49
• Tier =  3a



Quad (Kobe) plot



Management Reference Points
Basis for the OFL

Management Performance

Biomass units: 1000’s t

Not overfished
No overfishing

Year MSST 
Biomass 
(MMB) 

TAC          
(East + West) 

Retained 
Catch 

Total Catch 
Mortality OFL ABC 

2013/14 16.98 72.70A 1.41 1.26 2.78 25.35 17.82 
2014/15 13.40 71.57A 6.85 6.16 9.16 31.48 25.18 
2015/16 12.82 73.93A 8.92 8.91 11.38 27.19 21.75 
2016/17 14.58 C  80.57A  0  0  1.14 25.61 20.49 
2017/18   43.31B       25.42C 20.33C 

 

Year TierA BMSY
A 

Current 
MMBA B/BMSY

A 
FOFL

A 
(yr-1) 

Years to 
define 
BMSY

A 

Natural 
MortalityA,B

(yr-1) 

2013/14 3a 33.54 59.35 1.77 0.73 1982-2013 0.23 

2014/15 3a 29.82 63.80 2.14 0.61 1982-2014 0.23 

2015/16 3a 26.79 53.70 2.00 0.58 1982-2015 0.23 

2016/17 3a 25.65 45.34 1.77 0.79 1982-2016 0.23 

2017/18 3a 29.17 43.31 1.49 0.75 1982-2017 0.23 
 



Future Directions

• go back to basics: build model from ground up

• incorporate chela height data directly in model

• incorporate BSFRF survey data

• disaggregate groundfish bycatch (fixed gear, trawl fisheries) in model

• disaggregate East/West directed fisheries in model

• develop more extensive MCMC diagnostics

• start building Gmacs Tanner crab model




