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y: male, immature, new shell
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y: male, mature, new shell

NMFS_trawl_surve

type
O O<M
@ O>M

S ©
e <
o o©

residual
O 0.02

Q000000660 - e00000O0OOOG®G e

©0©0©06060606 6 - 60000000066 o -

©©06060 - -0600000000DO0OCOCOGOG O -

MW@@@@@@@a.@©©©@@@@@©@o.

©00©0066 » o ©OBOV0V0V0V000OG 6 o -

©0000000G6 - 00000000006 ®
@Qoo©0006060:-°0600000000G®6 °

Q0000000 006000000066 -

©Qoo000606060606 060000000COOGO e

©o06060606060 - © 000000000 GGG o -
Q00000 ®©06 600000 G6 o -

m%@@@@@.@@@@@@@@@@©@@@@
P0G 6 - e ©BOOVV0V00® 6 °
©e©006000606 - 000000000 OGG 6
©000606660 - ©60000CCOOOGG6 o

©000e°00000000DO0COCODODO®G®

W%@@@@@@@@.@@@Q@@@@@©@@.

©

CICIGICICICIC RRNIGCIC G 6 G CICICKIE
©06 006060060 :-06000000000VDO0OCOG®
©0©©6 ¢ s 600000000 OG0G e - -

©000000G06 6
Q00006066 6
©©006060666 0
©ee6000600 - 066000000000 G 0
©o0©0©©060606 - 00600000000 GG o
©o0000®06 - 000000006
©060000006 - 0000000006 o

© @ 000000000 ®e o
©c 0000000006 e

]

(5]

o)

° 0000000006 o -

] ° > -]

Q00000006 ° - © 60OOOO0G6 ° -

mW@@@@@@.@@©@©@©©©@@©@@
0006 ¢ » © OO0 6 °

(-]

©e©066606 6 o

©

e o 6 o ©O
e o 6 0 o O

® Q L 9

-] .

600000000000 O e

00000066 - © 60000000 G® ° -

Q0060000666
Q00006666 -

(-]

N ECICICICIGIGGICIGICK:
CNCYCIGIGIGIGIGIGIGICCK:

)

]

©c0600000060° - 50000000 G 6 o -

©00000G®0G0 +: 0000000000 OGOG

000000066 - 60000000 GGG o -

]

©000000©G®0® > e 000000006 o

©Qoeooco06060©066 0000000 ODOCOGOG 0 -

(GCICICIGIGICICRY

(-]

150 -
100 -

(MO ww) azis

© ©0000bobooG e ° -

-] o 9 ]

@ o 0 O e © © o

@ .

- @ o © o © ©

®© o O o © © o ©0 °

(o)
(o)
(o)
9
®© © o @ o © © o © ©
)

° ®© 6 © o © o -
6 (o) .
-]

Q
)

)
(o)

®© 0 o
s @ © © o
s @ © © ¢« o O o o O © O o O ©
® 06 ©® o ©® 6 © ©® © 0O 0 © © © o © O o o O 6 O o O 6 -

s ©® © O © 6 e © O e o ©O
-] ] [5)) e L)

®© o0 © o ©® O © © 0 6 o
®© o © ¢ © 06 © © © ©
®© © © o © 6 6 © 6 O

®© © 0 o 0 © o6 0
)

50 -

2010

2000

1990

1980

pearson's residuals



9 ©

QO o

® O

o)

Q@ o

® © 0 o

@@@O@@@@@@@O@@@

() ;; ° Q

®
© © 0 06 06 © © O © O O © © © O © © © 9 © © © © © O © © © © © © © © © © © © O ©

0

©0
® o

()

(o)
© ® o o

© © o © © © © 06 © © o © © ©

© © © ©6 © © © © ©®© © © © ®© © ©
© ©6 © 6 © © 6 © © © © ©¢ © © ©
(9))

® 6 0 o

© 00 06 00 © 0 90O 0 © © ©

)
)
(<)
o)

© © © © o
©0000
© ©6 © © ©
© © © 6 o
© © 00606
© © © 06 0
© © 000
© 6 © © 0
© ©© © o
© ©© 06
©© 0006
©© 0006
© © © © o
©© 000
© © © 6 ©
©0 000
© © ©© 0
© © © ©
© © 0 0
© © © ©
© © © ©
© © © ©
® © © ®

® © 6 @ ©® O

GLEECICICICICEE

150 -

® 6 6 ©6 © © ©

©
©
©
°

(]

® 0 © ©

®© 0 ©

©

Q@ ©

® 66 6 0

- ©

type
@ O<M
@ O>M

© 0.025

©) 0.050

Tl
~ O
o o
o o

residual

© ©0000oo6

e © ©©000ooo
+ ©© ©00ooo

©

©

©

(>

e © o6 o

(5)

©
©
®
©
©
©
©

(]

©
©

]

©

©©© oo oo o6
CEGEGEGCEGECHG
©© 00060
© ©© ©© oo
CEGCEGEGCEGEGNG]
© © ©© 00 06
©©©00ob0boo
©©000oo
©© 006006
CEGEGEGEGNGCNG]
© © ©© ©© ©
©00©0©0obooo

© 6 6 © ©6 ©6 © © © ©

- ©©0000b0oo
©0000o6 06 066

©

©000000o 06

<::> 0.125

®© 0 © ©6 © © © O 6 © 06 606 © © 0 © 6 6

® 6 ©6 & 6 6 © 66 ®© 6 e 6 6 o6 o

© ©6 © © © © © © © ©
CEGEGIGEGRCECNCIG

©

©

(]

® 6 O o

(]

()

® ©
® 6 6 6 © ©6 © © 6 O

©

©

©

©0 000006
©© 000606

©
©
©

©0 000000 O

©0 0000066
©©©o0o oo 6
©©0000ooo
©000000o®6

©
©
©
©

° © 000000 ®

©0©00006
©00000o06
©0 00660606
CRCRGCHCRGRCHC
©0 00006
©0 00606006
©000000o
©06 0606060606
©©0 0000606
©00000606
© © © © © © © ©

©0000o 0o 6

100 -

(MO ww) azis

©
©
©
©
©
©

©
©
©
©
©
©

®© © o ©

(-]

& ©6 © 6 6 66 6 ©® © 6 06 06 © 6 © o 6 O o6 o

[} [ ® o0 )

® © o o0

-]

50 -

2010

2000

1990

1980

negative loglikeihoods



y: male, mature, old shell
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y: female, immature, new shell
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y: female, mature, new shell
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y: female, mature, old shell
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NMFS_trawl_survey: male, immature, new shell
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NMFS_trawl_survey: female, mature, new shell
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NMFS_trawl_survey: female, mature, old shell
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TCF: retained catch abundance
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TCF: retained catch abundance
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TCF: retained catch abundance
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TCF: retained catch biomass
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TCF: retained catch: male, new shell
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TCEF: retained catch: male, old shell
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TCF: retained catch: male, all maturity, new shell
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TCF: retained catch: male, all maturity, old shell
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TCF: discard catch abundance
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TCF: discard catch biomass
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TCF: discard catch: male, new shell
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TCF: discard catch: male, old shell
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TCF: discard catch: female, new shell
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TCF: discard catch: female, old shell
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TCF: discard catch: male, all maturity, new shell
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TCF: discard catch: male, all maturity,
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TCF: discard catch: female, all maturity, new shell
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TCF: discard catch: female, all maturity, old shell
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TCF: total catch abundance
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abundance [In—-scale]
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TCF: total catch abundance
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TCF: total catch biomass
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biomass [In—-scale]

TCF: total catch biomass
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TCF: total catch biomass
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TCF: total catch: male, new shell
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TCF: total catch: male, old shell

000000 0000060006 0

©0©0 6 o

© © © © o
© © © o o
©©© 6 -
©©© o6 o
©0 oo e

® 0 © © O ©
@ 0 °

000000000
(o)

0900000000 6
90 66 6006 0606 o6

000060096
00009009

c©© 6 - ®
GJCICICICKS
@@@ooa
GIGICICKE

© © © © o

GICICEC
© © © ©

® © ©
® © ©

9

e © 6 © © 6 o

o o

9

© ®© 060 6 6 06 660 « © 6 ¢ & © 6 6O
5)

©® 6 06 6 660006 0O -

© © 0 © ©6 © © © © ©

®© © ¢ © © © ©

150 -

0000 e o o

(&)

©
©

©

© o © 6 © 6 © ©

O O<M
@ O>M

[¢}]
B
O 4 o ™
S S 9o 9
©T © ©o o o
>
i}
2 ©© (O
® © © o o e o o
©000© 06 o -«
©©0©0o o6 e -
© © © © © o e e

© © © o
© © © © © ® © e o o

@@@@o e © o o
. ® © ® ® ©6 © © o o
© - © © © © © © o
© © © 6 © 6 © o
© 6 6 © © 6 @ o o
© © ¢ © © © © © o
© © © © © © © © o
© © ¢ ® © © © o o
© o © © © ©¢ © o o
© © © © © © @ © o
©©0 © e 6 ®6 © ©
© ©© © © ® 6 6 ® ©
©O0O0©® ° © 6 © 6 6
s © © © ¢ © @ ® ® ©
©©© e 6 ©0© ©© ©
© ©© © © o ¢« @ © ©
e © © © © © © © © ©
©® © ©6 o © ©©® © ©©
© 0 © o « - 6 ® G
© 066 ©00©O©®6 066
000 *« e 6 @ ®
© ©© ©©® © © « 6 6
©00ee©0066
© «- © © © © © © ¢ ©
©06 - ©00000OG
©©©0©® 06 2 » & 6
© 6 © © © © ©6 6 © ©
©0O0O® e - e 66 6
© @ © o © © o o o
©0© 0o e s © 6 ®

|

8

—

(MO wuw) azis

© 06 0 © OO0 60 6 60600000 O 6 0 0 0
© 6 6 © © © © 6 6 0 6 O © © ©®© © © © © 6
®© ©6 6 ©6 ©6 6 6 6 © &6 © © 6 ©6 © 6 © © 6 ©6

® ©6 6 © 6 06 0 06 © © 6 @ 06 © 0 o ©

L] 9

50 -

1990 2000 2010
pearson's residuals

1980

1970



@@@@@@.@@e..

© © 6 © o 6 © © ©©
© © © o o ® © © © © ©
© © © © = ¢ ® © © © ©
©© © © e « o o ©® © 6
©0O © © 6 ¢« ¢« o o 6 ©
Amw © ® @ - 6 ® 6 - © © ©
© © © © 6 @ © © © ®
mw © © © © o e o ® © -
@@@@o.@o.,@@@
@@@@o © 6 ¢ © © ©
©o 606  « 6 o © © o
© © © © ¢ @ © © ©6 © © ©
©o©© o066 «+ e 26 - 0 ®
mw © © © © » @ © ¢ © ® o
QWWAw © © © 6 © @ © © © e
©e e - 2@ 6 o 600
©© © © ¢ « @6 ¢ 6 © ©
mmw © © ©6 « o @ © + © © ©
© © © 6 ¢ 8 © © ©6 ¢ ® ©
© e © 6 o s s + © ©® G
© o o o © © © 6 56 © ©
© © © © 6 + @ ® @ °» © ©
©© ©© 6 6 - © © o
©o© e ¢« o 0666 « 60
©© ©© © 6 e © 6 6 ©
QMW « + o« o @ ® © ©© ©
D000 o© e 0 © 6 6
QWW e @ @6 6 6 © © © © © ©
°c © © 6 - © © ©®© 6 + ©

©© ©©©© 6 6 6 6 6
@ea..o@@ © © ©
©O0OO0©©® ¢ 6 6 @ 6
©® © © 6 « ¢ © © © © ©
©©©© e o 6 6 o e
© © © © © 6 6 © © © ©

|
o

type

residual

e © O

e 6 © 6 6 6 ©6 0

® 066 6 6 6 0606 6

9}

QO O<M
@ O>M

0.00

© o
© o
°

o o
o o
© o -
e o o
@ o
o o
e o
@ o
® o o
© © o

L]
(]
o
L]
L]
°

o
()
]
]
®
°

@ © o © © o
© © © © o e o
© © © © © o
©® o e e o o
©® 6 o o o -
© * © o o o
© © e ¢ o o
© © © © o -
© © © o - o
© © © © @ o o
© ® © o+ o o
© © © o°o e o
® ¢ © © o

o
°
°
°

100 -

(MO ww) azis

50 -

1990 2000 2010
negative loglikeihoods

1980

1970



TCF: total catch: female, new shell
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TCF: total catch: female, old shell
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SCF: total catch: female, new shell
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SCF: total catch: female, old shell
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SCF: total catch: male, all maturity, new shell
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RKF: total catch abundance
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RKF: total catch biomass
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RKEF: total catch: male, new shell
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RKEF: total catch: male, old shell
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RKEF: total catch: female, new shell
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RKEF: total catch: female, old shell
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RKF: total catch: male, all maturity, new shell
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RKF: total catch: female, all maturity, new shell
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RKF: total catch: female, all maturity, old shell
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GTF: total catch abundance
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GTF: total catch biomass
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GTF: total catch: male
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GTF: total catch: female
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