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Figure 1. Estimated natural mortality rates, by year.
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Figure 2. Probability of terminal molt.
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Figure 3. Mean growth.



Growth matrices
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Figure 4. Growth matrices for males during 1949-2016, page 1.
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male growth: 1949-2016
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Figure 5. Growth matrices for males during 1949-2016, page 2.



male growth: 1949-2016
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Figure 6. Growth matrices for males during 1949-2016, page 3.
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female growth: 1949-2016

27 52 77
0.6-
0.4-
0.2-
0.0-4 Seoee66660000080000666600064
32 57 82

37 62 87

pr(post-molt size)
o o o
° v %

42 67 9
0.6~
0.4-
0.2- “
0.0 - 40488  Nessssssssssssssssssnsss
47 72 o7
0.6-
0.4-
0.2- ”
0.0- ‘ : . . , I I I I
50 100 150 50 100 150 50 100 150

post-molt size (mm CW)

Figure 7. Growth matrices for females during 1949-2016, page 1.



female growth: 1949-2016
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Figure 8. Growth matrices for females during 1949-2016, page 2.
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Figure 9. Growth matrices for females during 1949-2016, page 3.

® AMa
A AMb

case
- AMa

—o— AMb



Size distribution for recruits

0.3-

0.2-

0.1-

recruitment size distribution

0.0-

50 100
size (mm CW)

Figure 10. Size distribution for recruits.
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Figure 11. Estimated annual recruitment.
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Figure 12. Estimated recent recruitment.
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Figure 13. Estimated annual recruitment, on In-scale.
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Figure 14. Estimated recent recruitment, on In-scale.
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Figure 15. Estimated annual mature biomass.
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Figure 16. Estimated recent mature biomass.
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Figure 17. Estimated annual mature biomass, on In-scale.
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Figure 18. Estimated recent mature biomass, on In-scale.
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Figure 19. Population abundance trends.
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Figure 20. Recent population abundance trends.
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Figure 21. Ln-scale population abundance trends.
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Figure 22. Recent In-scale population abundance trends.
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Figure 23. Population biomass trends.
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Figure 24. Recent population biomass trends.
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Figure 25. Ln-scale population biomass trends.
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Figure 26. Recent In-scale population biomass trends.
Surveys
Survey catchability
NMFS trawl survey
0.5- r“
0.4-
0.3- @
5
_@0.2- 5}
20.1-
% case
§ 0.0- -o— AMa
0 0.6- . AMb
c
>
®04- 3
Dl
(¢)
0.2-
0.0- . 1 1
1960 1980 2000
year

Figure 27. Survey catchabilities for NMFS trawl survey.
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Survey selectivity functions
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Figure 29. NMFS trawl survey catch abundance.

18



Survey biomass
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Figure 30. NMFS trawl survey catch biomass.
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Survey size compositions
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Figure 31. NMFS trawl survey catch abundance for female all all, (1 of 5).
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NMFS trawl survey
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Figure 32. NMFS trawl survey catch abundance for female all all, (2 of 5).
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Figure 33. NMFS trawl survey catch abundance for female all all, (3 of 5).
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Figure 34. NMFS trawl survey catch abundance for female all all, (4 of 5).
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Figure 35. NMFS trawl survey catch abundance for female all all, (5 of 5).
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Figure 36. NMFS trawl survey catch abundance for male all all, (1 of 5).
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NMFS trawl survey
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Figure 37. NMFS trawl survey catch abundance for male all all, (2 of 5).
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NMFS trawl survey
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Figure 38. NMFS trawl survey catch abundance for male all all, (3 of 5).
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Figure 39. NMFS trawl survey catch abundance for male all all, (4 of 5).
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Figure 40. NMFS trawl survey catch abundance for male all all, (5 of 5).
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Figure 41. Fishery catchabilities for TCF.
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Figure 42. Fishery catchabilities for SCF.
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Figure 43. Fishery catchabilities for RKF.
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Figure 44. Fishery catchabilities for GTF.
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Figure 45. Selectivity functions for TCF(1 of 6).
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Figure 46. Selectivity functions for TCF(2 of 6).
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Figure 47. Selectivity functions for TCF(3 of 6).
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Figure 48. Selectivity functions for TCF (4 of 6).

33



—
M

C

female male

R
R

Selectivity
OOOOH OO0 OO0 OOOOH OOOOH
ONUINO ONUINO ONUINO ONUINO ONUINO

50 10 150 50 10 150
size (mm CW)

Figure 49. Selectivity functions for TCF(5 of 6).
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Figure 50. Selectivity functions for TCF(6 of 6).
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Figure 51. Selectivity functions for SCF(1 of 6).
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Figure 52. Selectivity functions for SCF(2 of 6).
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Figure 53. Selectivity functions for SCF(3 of 6).
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Figure 54. Selectivity functions for SCF (4 of 6).
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Figure 55. Selectivity functions for SCF(5 of 6).
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Figure 56. Selectivity functions for SCF(6 of 6).
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Figure 57. Selectivity functions for RKF(1 of 6).
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Figure 58. Selectivity functions for RKF(2 of 6).
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Figure 59. Selectivity functions for RKF(3 of 6).
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Figure 60. Selectivity functions for RKF(4 of 6).
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Figure 61. Selectivity functions for RKF(5 of 6).
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Figure 62. Selectivity functions for RKF (6 of 6).
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Figure 63. Selectivity functions for GTF(1 of 6).
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Figure 64. Selectivity functions for GTF(2 of 6).
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Figure 65. Selectivity functions for GTF(3 of 6).
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Figure 66. Selectivity functions for GTF(4 of 6).
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Figure 68. Selectivity functions for GTF(6 of 6).
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Figure 69. Retention functions for TCF(1 of 1).
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Figure 70. Predicted GTF captured catch abundance.
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Figure 72. Predicted SCF captured catch abundance.
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Figure 73. Predicted TCF captured catch abundance.
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Figure 74. Predicted GTF captured catch biomass.
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Figure 75. Predicted RKF captured catch biomass.
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Figure 76. Predicted SCF captured catch biomass.
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Figure 78. Predicted TCF retained catch abundance.
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Figure 79. Predicted TCF retained catch biomass.
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Figure 80. Predicted GTF captured catch abundance for female all all, (1 of 5).
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Figure 81. Predicted GTF captured catch abundance for female all all, (2 of 5).
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Figure 82. Predicted GTF captured catch abundance for female all all, (3 of 5).
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Figure 83. Predicted GTF captured catch abundance for female all all, (4 of 5).
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Figure 84. Predicted GTF captured catch abundance for female all all, (5 of 5).
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Figure 85. Predicted GTF captured catch abundance for male all all, (1 of 5).

95



Catch Abundance (millions)

GTF captured catch for

male all all

1964 1965 1966
3-
-
N fonyxhhhmhhuu“““ Ixquﬁhhh‘hhhn“““
O-M

1967 1968 1969
3-
-
1-Ig#f-~hhhhhﬁhuuu JK##--hnhgh“MMu‘ fggﬂﬂﬂ.‘.-hhhhﬁna
0-

1970 1971 1972
3-
2-
]--‘(r#‘“-..‘-“..-.qﬁx¥nq~n.“ ‘4l"Fu..-“....qyx¥hq-“‘ ‘F#‘{,p-nnmuu-lyh\th~“‘
0-

1973 1974 1975
3-
-
- ,/’.\\_
0-

1976 1977 1978
3-
-
1-

50 100 150 50 100 150 50 100 150
size (mm CW)

Figure 86. Predicted GTF captured catch abundance for male all all, (2 of 5).
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Figure 87. Predicted GTF captured catch abundance for male all all, (3 of 5).
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Figure 88. Predicted GTF captured catch abundance for male all all, (4 of 5).
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Figure 89. Predicted GTF captured catch abundance for male all all, (5 of 5).
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Figure 90. Predicted RKF captured catch abundance for female all all, (1 of 5).
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Figure 91. Predicted RKF captured catch abundance for female all all, (2 of 5).
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Figure 92. Predicted RKF captured catch abundance for female all all, (3 of 5).
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Figure 93. Predicted RKF captured catch abundance for female all all, (4 of 5).
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Figure 94. Predicted RKF captured catch abundance for female all all, (5 of 5).
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Figure 95. Predicted RKF captured catch abundance for male all all, (1 of 5).
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Figure 96. Predicted RKF captured catch abundance for male all all, (2 of 5).
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Figure 97. Predicted RKF captured catch abundance for male all all, (3 of 5).
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Figure 98. Predicted RKF captured catch abundance for male all all, (4 of 5).
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Figure 99. Predicted RKF captured catch abundance for male all all, (5 of 5).
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Figure 100. Predicted SCF captured catch abundance for female all all, (1 of 5).

70



SCF captured catch for

female all all
1964 1965 1966
1.00-
0.75-
0.50 -
0.25-
0.00 - 4bdassst®*Shiansssssssssssssssss S S S SOV oo e o 1) ,f'\.,
1967 1968 1969
1.00-
0.75-
0.50 -
0.25-
,-go.oo-mm‘ld Borsssssssssssssss ......J "A..m,,,mm“ B ,J \,
2 1970 1971 1972
E 1.00- .
®0.75- .
S 0.50-
E case
S 0.25-
2 —o— AMa
0.00 - seeeast®  Measiiscesscsssss  4esestt®  easiicsssssssess 1
c
2 —— AMb
© 1973 1974 1975
01.00-
0.75-
0.50 -
0.25-
0.00 - asassasd Morssssssssssssss ......J "A.....,,,,,,m,, B ,J ’\4,
1976 1977 1978
1.00-
0.75-
0.50 -
e A .{ ‘m
0.00- - o — 1 1 1 1 1 1
50 100 150 50 100 150 50 100 150
size (mm CW)

Figure 101. Predicted SCF captured catch abundance for female all all, (2 of 5).
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Figure 102. Predicted SCF captured catch abundance for female all all, (3 of 5).
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Figure 103. Predicted SCF captured catch abundance for female all all, (4 of 5).
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Figure 104. Predicted SCF captured catch abundance for female all all, (5 of 5).
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Figure 105. Predicted SCF captured catch abundance for male all all, (1 of 5).
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Figure 106. Predicted SCF captured catch abundance for male all all, (2 of 5).
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Figure 107. Predicted SCF captured catch abundance for male all all, (3 of 5).
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Figure 108. Predicted SCF captured catch abundance for male all all, (4 of 5).
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Figure 109. Predicted SCF captured catch abundance for male all all, (5 of 5).
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Figure 110. Predicted TCF captured catch abundance for female all all, (1 of 4).
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Figure 111. Predicted TCF captured catch abundance for female all all, (2 of 4).
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Figure 112. Predicted TCF captured catch abundance for female all all, (3 of 4).
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Figure 113. Predicted TCF captured catch abundance for female all all, (4 of 4).
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Figure 114. Predicted TCF captured catch abundance for male all all, (1 of 4).
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Figure 115. Predicted TCF captured catch abundance for male all all, (2 of 4).
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Figure 116. Predicted TCF captured catch abundance for male all all, (3 of 4).
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Figure 117. Predicted TCF captured catch abundance for male all all, (4 of 4).
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Retained catch size compositions
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Figure 118. Predicted TCF retained catch abundance for male all all, (1 of 4).
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Figure 119. Predicted TCF retained catch abundance for male all all, (2 of 4).

® AMa
A AMb

case
—o- AMa

—o— AMb



TCF retained catch for
male all all

1979
5-
4-
3-
2-
1-

o JUTVVVVIVIVIIIIIIVIIN JUVIVIVIVVVVIVVIVIIIR

1980

1981

AAAAAAAAAAAAAAA AL L

1982

1983

1984

B N W b~ O
1

o
1
>
S
S
>
S
>
S
S
>
S
>
>
S
>
S
>
S
>
>
>
>
>
>

Catch Abundance (millions)

5=

1994

1995

“‘M ssssnssssssnsnsensat™ sy,

0 - A044040040440444 AAm ddddddddddbdddds

1
50 100

1
150 50

1
100

1 1 1 1
150 50 100 150

size (mm CW)

Figure 120. Predicted TCF retained catch abundance for male all all, (3 of 4).
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Figure 121. Predicted TCF retained catch abundance for male all all, (4 of 4).
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Figure 122. Comparison of observed and predicted survey biomass for NMFS trawl survey.
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Figure 123. Comparison of observed and predicted survey biomass for NMFS trawl survey. Recent
time period.
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Figure 124. Comparison of observed and predicted &&xms mean survey size comps for NMFS trawl

survey.
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Survey size compositions

NMFES trawl survey: male, immature, all shell
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Figure 125. Comparison of observed and predicted male, immature, all shell survey size comps for
NMFS trawl survey. Page 1 of 3.
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NMFES trawl survey: male, immature, all shell
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Figure 126. Comparison of observed and predicted male, immature, all shell survey size comps for
NMFS trawl survey. Page 2 of 3.
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NMFES trawl survey: male, immature, all shell
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Figure 127. Comparison of observed and predicted male, immature, all shell survey size comps for
NMFS trawl survey. Page 3 of 3.
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NMFS trawl survey: male, mature, all shell
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Figure 128. Comparison of observed and predicted male, mature, all shell survey size comps for
NMFS trawl survey. Page 1 of 3.
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NMFS trawl survey: male, mature, all shell
1990 1995 2000

0.04 -

0.02 - ﬂm
0.00

il

1991 1996 2001

0.04-

0.02-

0.00
m 1992 1997 2002 predicted
D- —
g AMa
O 0.04 - — AMb
()
N
go.oz- observed
()
E m AMa
> 0.00 —-ﬂm
* AMb

1993 1998 2003

0.04-

0.02-

0.00 ___m _.idlmnm_

1994 1999 2004

0.04-

0.02-

0.00 : : : m— m—

50 100 150 100 150 100 150
S|ze (mm CW)

Figure 129. Comparison of observed and predicted male, mature, all shell survey size comps for
NMFS trawl survey. Page 2 of 3.
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NMFS trawl survey: male, mature, all shell
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Figure 130. Comparison of observed and predicted male, mature, all shell survey size comps for
NMFS trawl survey. Page 3 of 3.
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NMFES trawl survey: female, immature, all shell
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Figure 131. Comparison of observed and predicted female, immature, all shell survey size comps for
NMFS trawl survey. Page 1 of 3.

100



NMFES trawl survey: female, immature, all shell
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Figure 132. Comparison of observed and predicted female, immature, all shell survey size comps for
NMFS trawl survey. Page 2 of 3.
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NMFES trawl survey: female, immature, all shell
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Figure 133. Comparison of observed and predicted female, immature, all shell survey size comps for
NMFS trawl survey. Page 3 of 3.
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NMFES trawl survey: female, mature, all shell
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Figure 134. Comparison of observed and predicted female, mature, all shell survey size comps for
NMFS trawl survey. Page 1 of 3.
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NMEFES trawl survey: female, mature, all shell
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Figure 135. Comparison of observed and predicted female, mature, all shell survey size comps for
NMFS trawl survey. Page 2 of 3.
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NMEFES trawl survey: female, mature, all shell
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Figure 136. Comparison of observed and predicted female, mature, all shell survey size comps for
NMFS trawl survey. Page 3 of 3.
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Total fishery catch biomass

NOTE: Predicted and “observed” catch biomass for TCSAM2013 model results in the following
plots always reflect “total catch mortality” biomass (even when “total capture” biomass was fit in
the model), while TCSAMO02 model results always reflect “total capture” biomass.
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Figure 137. Comparison of observed and predicted total catch for TCF.
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Figure 138. Comparison of observed and predicted total catch for TCF. Recent time period.
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Figure 139. Comparison of observed and predicted total catch for SCF.
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Figure 140. Comparison of observed and predicted total catch for SCF. Recent time period.
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Figure 141. Comparison of observed and predicted total catch for RKF.
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Figure 142. Comparison of observed and predicted total catch for RKF. Recent time period.
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Figure 143. Comparison of observed and predicted total catch for GTF.
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Figure 144. Comparison of observed and predicted total catch for GTF. Recent time period.
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Total fishery mean size comps
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Figure 145. Comparison of observed and predicted &&xms mean total catch size comps for GTF.
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Figure 146. Comparison of observed and predicted &&xms mean total catch size comps for RKF.
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Figure 147. Comparison of observed and predicted &&xms mean total catch size comps for SCF.

0.3-

o
N
1

mean total catch size comps
So o
[eoNe) =
1 1

©c o ©
o = =
a o wul
1 1 1

0.00

50

TCF

L
100 150
size (mm CW)

alewsy

sew

predicted
== AMa

== AMb

observed
AMa
AMb

Figure 148. Comparison of observed and predicted &&xms mean total catch size comps for TCF.
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Total fishery catch size comps

TCF: male, all maturity, all shell
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Figure 149. Comparison of observed and predicted male,

comps for TCF. Page 1 of 2.
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TCF: male, all maturity, all shell
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Figure 150. Comparison of observed and predicted male,

comps for TCF. Page 2 of 2.
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TCF: female, all maturity, all shell
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Figure 151. Comparison of observed and predicted female, all maturity, all shell total catch size

comps for TCF. Page 1 of 2.
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TCF: female, all maturity, all shell
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Figure 152. Comparison of observed and predicted female, all maturity, all shell total catch size
comps for TCF. Page 2 of 2.
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SCF: male, all maturity, all shell
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Figure 153. Comparison of observed and predicted male, all maturity, all shell total catch size
comps for SCF. Page 1 of 2.
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SCF: male, all maturity, all shell
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Figure 154. Comparison of observed and predicted male, all maturity, all shell total catch size
comps for SCF. Page 2 of 2.
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total catch size comps
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SCF: female, all maturity, all shell
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Figure 156. Comparison of observed and predicted female, all maturity, all shell total catch size
comps for SCF. Page 2 of 2.
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RKF: male, all maturity, all shell
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Figure 157. Comparison of observed and predicted male, all maturity, all shell total catch size
comps for RKF. Page 1 of 2.

120



RKF: male, all maturity, all shell
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Figure 158. Comparison of observed and predicted male, all maturity, all shell total catch size

comps for RKF. Page 2 of 2.
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RKF: female, all maturity, all shell
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Figure 159. Comparison of observed and predicted female, all maturity, all shell total catch size
comps for RKF. Page 1 of 2.
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RKF: female, all maturity, all shell
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Figure 160. Comparison of observed and predicted female, all maturity, all shell total catch size
comps for RKF. Page 2 of 2.
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GTF: male, all maturity, all shell
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Figure 161. Comparison of observed and predicted male, all maturity, all shell total catch size
comps for GTF. Page 1 of 4.
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GTF: male, all maturity, all shell
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Figure 162. Comparison of observed and predicted male, all maturity, all shell total catch size
comps for GTF. Page 2 of 4.
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GTF: male, all maturity, all shell
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Figure 163. Comparison of observed and predicted male, all maturity, all shell total catch size
comps for GTF. Page 3 of 4.
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GTF: male, all maturity, all shell
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Figure 164. Comparison of observed and predicted male, all maturity, all shell total catch size
comps for GTF. Page 4 of 4.

127



GTF: female, all maturity, all shell
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Figure 165. Comparison of observed and predicted female, all maturity, all shell total catch size
comps for GTF. Page 1 of 4.
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GTF: female, all maturity, all shell
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Figure 166. Comparison of observed and predicted female, all maturity, all shell total catch size
comps for GTF. Page 2 of 4.
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GTF: female, all maturity, all shell
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Figure 167. Comparison of observed and predicted female, all maturity, all shell total catch size
comps for GTF. Page 3 of 4.
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GTF: female, all maturity, all shell
2015 2020 2025

0.06 -
0.04-

0.02-

0.00
2016 2021 2026

0.06 -

0.04 -

0.02 -

0.00

2017 2022 2027 predicted
= AMb

0.02- observed
AMa

o
o
o

AMb

total catch size comps

2018 2023 2028

0.06 -

0.04-

0.02-

0.00

2019 2024 2029

0.06-

0.04 -

0.02 -

0.00

50 100 150 50 100 150 50 100 150
size (mm CW)

Figure 168. Comparison of observed and predicted female, all maturity, all shell total catch size
comps for GTF. Page 4 of 4.
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Retained fishery catch biomass
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Figure 169. Comparison of observed and predicted retained catch mortality for TCF.
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Mean retained fishery size compositions
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Figure 171. Comparison of observed and predicted &&xms mean retained catch size comps for TCF.
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Retained fishery size compositions

TCF: male, all maturity, all shell
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Figure 172. Comparison of observed and predicted male, all maturity, all shell retained catch size
comps for TCF. Page 1 of 3.
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TCF: male, all maturity, all shell
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Figure 173. Comparison of observed and predicted male, all maturity, all shell retained catch size
comps for TCF. Page 2 of 3.

135



TCF: male, all maturity, all shell
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comps for TCF. Page 3 of 3.
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