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y: male, mature, new shell
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y: male, mature, old shell

NMFS_trawl_surve

@ O<M
@ O>M

type

[Te}
N~
o
Q
o

©) 0.0050

© 0.0025

residual

o
S
=
Q
o

O 0.0125

P00 O® e + 6060000006066
Qpeeoee 206000066 -

©°c 0000000 - 060000000 ®

© o 6 6 o -

e o °

© © 0 © @ -

© © © ©

©:+-20600006°-0000OCOGOGO -

L NGIGCICRCECI-IE

[} .

0606060 000000006 o -

c ©0 - 6000 O6 -

@@@@o.

© © © © o

(5

e ©

© © ©

° © © ©© ©© ©6©6 6 ©

© ©©©

© 00000000 o
¢+ © 00O O©®©® ° o © ® ® © 6

©-°20000060°00000000G6 o -

©©©° 06060006 6 -

e 6 © © © © © © ©

]

©

°c @ 0O

® © © © ©
®© © © © © © © ©

NIGIGIGIGK
© 6000006 °
°©© 00000 e
- 6 @O0 @
e 0000
© 00000 @
© © ©0000 @
© © 00000 @

..o@@@@@@@

©

]

©0 00006 °
° ® @000 °

000606 e 0000000000000 066 060606000 °

mg@GQQ.

©-°0000006 -

e ®@00000060° - 00060060600 °
© 0000000006 * » 6 ®BBOOOG °

s 60 000000 e

©O0©®o 0600000000066 o -
©® 0000606 ©© 0606 6 -

©°c 2066600000000 6

© ©© 6 6 - ©© 6 -+ ©© © © © © ©6 ©6 © & ©
© o e - o6 66 - ©00O0D0OCD©®o®o « 2 6 6 ©OG
©O©®©©© © «» ¢ ¢ «+ © ® ® ©6 6 6 6 © « © ® ©
@@@@@@@@.@@@@@@@@@e.eo
@000 e 0o ®0©©®o ¢ - + 606 ©00OG o -
©c 20060 - -0000006¢°°060000606
.@@@@@.@@@e....e@e.@@@
mg@@@®©.@@@@@@@@®.o®®®

©©06 ° 000000

©©©0©0o0ob oo
© - o ©©© 6 ©
© © ©© 6 ¢ « @
©e ©0© 6 6 6

©D0O©©®6 « o 6

©e©006066000000 066 -

©
]

(]

]

©

©c 000000 O e

®

©00 ° 000000006 °
0000606060000 e

©0000bo0ooOo

®» © © 6 o

© e

©0000©o 6 o -

© + © © © ® ® 6

0666666 ¢ c 6O G 6 o -

©© 0 ¢ 0o 0©00D©©0c ©0 © 06 ©0 ©O

© ¢ -
© 00 ©© 06 « 6
©o 0606606
©0©0o o6 -

© -

°c © ®©® 6 e © OO ® 6 - o

© © © © o o

©

- 00000o® 0o o6 -

© ©© © © o -
@eo000:20000006 e

° ® © @

©

.« ®

©

@
e
©
©

e+ 26000000 - 000000 G®

150 -

100 -

(MO ww) azis

00000000000 000DG °

© 6 000000 °

©

e ©©0000 @
® 6 ©00O0 e

° 600000 °

© ©©@0000 e

50 -

2010

2000

1990

1980

pearson's residuals



©©© o oo

AWWVmw © ©6 ©6 o

©

©

©°- 606 ©00©0®©

®© © © ©

(9]
)
®© 66 6 6 O
® 6 o © © O 6 ©

)
(9]
© 0 ©

® 0 ©
o
o

Q
®© © © 0O
® ©

® © ©

(o)
@ 0O

()
()
Q
(>
L)
o

®) o)
Q [}

® © © © o
(-]

© © o o

°}

19)
]
)

D)
(o)
® © @ ©

© ©

[5)

@ o ® 6 o

©

©

©
©

©

©

©

©

(]

©

NCGIGIGICKE

©

©

©

©

©

©0 6

©

©

®
©
©

©

©

©
©

©

©
©
©
©
©

©

type

residual

© 0.005

© O<M

© ©6 © © 6 ©

©c 2060000006 O
©©0©000b0oo0
© © © © o
- 00066

® ©

© © ©

© © © o
© © © © ©

©

©

©

]

© © © © ©

000000 ®e
© 0000
® © © ©

© © o

© © 060
® 6 6 6

© © 00

©

© © ©

©

©

©

©

©

©

6000006

©

©

© ©© oo

©

©0000
©© © o

©
©

©

©

© ©

© © o o
© ©00 o0

©

© © o

©© 060

© © © © o
CIGIGIGIGAGC]

e © © 6 ©
©©© 06 o

@

©
©

©

© © o

©
°

©
©

©

©000 o6

©

00000 e

° e+ 020 06000C0OO®G

150 -

L

©
]
©
©

©

©

©
©

©
©
©

© © O ©

©

©

(&)

]

© © © ©©

(]

©

©

]

®© 0 ©

(]

© o

100 -

(MO ww) azis

50 -

2000

1990

1980

negative loglikeihoods



y: female, immature, new shell
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y: female, mature, new shell
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NMFS_trawl_survey: male, immature, new shell
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TCF: retained catch abundance
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TCF: retained catch biomass

type

—o— observed

—-o— estimated

maturity

e ALL_MATURITY




biomass [In—-scale]
N
1

TCF: retained catch biomass
ALL_SEX

maturity
e ALL _MATURITY

TI3HS TV

type
—o— observed

-o— estimated

/I
AN 1 i

/Y Y \y AV‘
7 |

V ‘,

1 1 1 1
1970 1980 1990 2000 2010
year



TCF: retained catch biomass

maturity
o ALL_MATURITY

N
()
=
o
[S]
(In
N




TCF: retained catch:

type
O O<M
@ O>M

0.00

residual

O o0.01
@Mm
() oos

600000 - @@@@@@@@@ o o

© © © o @ @ ¢ © + © © © © © @ © o
a©©@©@@®@@@@@@@oo.
@@@@@ ©000O© ¢ 006 0 o o
000006 - 0600000G 06 ¢ - -
@0 ©066060006°0000606 06 o -
mw © 6 o - 6 © © © © © @ 6 © o o
©0000G60 0000006 6 ° -
©© © 6 6 ¢« 6 © © ¢ ©© © © © © o o
©@O00O0COO©06 c e 0@OO©® o 0 o
@@@@@ @@@@@ao@@@o
000006 °e00OOOG®G e ° -
© ° ¢« ¢« 202000 © 000G o© 0 o
RCICICICICIRNCRCIGIG (G IC R R
©06 0 000000 06 0 o o
©O0©o 00000000 « - -
00000006 QOO0 06 ¢ -
@@QQooQ@@@@@@@@OO.
©0000006 00000006 0 o -
©° ++°000000 0000606 o o
000066000000 0G0© 6 o -
c 0000000000 © 06 0
©®0 66 6 06 0DOO©®G e ¢ - - -
©000o6e 0600000 G 6 ° -
©© 0 © 6 6 06 606 -  ©OO©O©06 6 0 o
©0000o0e - ©@OOD0OG©06 0 ° -
©e o 0 o © 00O ®© e ©©® © 6 o o
©0000 6 000000 G ° -
wgaao@@@@@aaaaaao.
©©o© e 6 ©© ©0©©0©O0©®o© 6 -
XCICICICICKREC]6606 G ICEE I
mW@eo@@@@@@oaoaaoe
® @ + o @ © © © © - o .
s 00006 - o ®0O0DO0DOOG 6 6 » -
©Oc 02006006006 - ©0©©®® 06 0 -
@oeoemw@@@@o@@@@oa.
@O OO ®06 0 0 ¢ co0QOO®O®® 0 o o
©©©© 0 « o 6 - ©0©©®o© 0 o
© ©© © ©6 » ©o © 6 ® © © © © © @ o

(MO ww) azis

50 -

1990 2000 2010
pearson's residuals

1980

1970



type

residual

©000o0o -+ ©2000®

® © © o

L
© ©

- 900006 o

0o 090000 0 6©600D)

9000 - 60

® © ©

e © * ® o 9 0DO®0O - O © © 6 6

e © © © o
0060 06060 90 0900 0 Q -

@@@@
© 0 00

° O

©

©
®

]

©® °o 0000 -0 0 ©® ¢ O

®© © © o 0 O o

e @ e o - © ©

° ©000©006 ©00®
e 00000 - -
© o6 - ©0©06 060
© © © © © © » 6 ©
° o © © © -
© © © 6 «- @ © © ©
© @ ¢ © © © @ © ©
© © © ©6 o = © © 6
© 6 - 6 ©0© © -
©© 0 000G ®
e o o ©® © © © © ©
©©o + 60000
N GCIGIC
©e6 o ©®00D0C® e
© ©©© © o ©© 6
@ © o © © © © e ®
© © © 6 o @6 © © ©
« o © © © © © @ ©
CECEC NG NG NCNC]
©00000 - 00
© 6 ¢ 6 OO © o
© © e 6 ©© © © ©
© © @ © ©® © © ©
© © © 6 o ©© © ©
e o © ©© © o -
©0 e ° ©0©O®©
eo®@©©@®o
© » ©o © © © © © ©
©©o® 00006
°c e ©©@000O© ° -
+ o @ o ©® ©O © e
© © 6 - o ©© © ©
© © ©© © ©6 - © ©
@ © © © © © © o ©
© © © © © ¢ © © ©
© © © e o © © ©
© © ¢ ®© ® @ © © ©

o

@ O<M

0.000
© 0.025

©) 0.050

(5]

®© & o ©

@ O>M

100 -
50 -

(MO ww) azis

1990 2000 2010
negative loglikeihoods

1980

1970



TCF: retained catch: all sex, all maturity, all shell

type
[ effective

B input

o

N
(2]

o
o
=
G
(2]




TCF: discard catch abundance

MALE FEMALE
40 -
30 -
zZ
m
Ié
20 = 4 7))
T
L m
1 l gl
N (i
10- : )
type
8 -o— observed
c 0- .
© —-o— estimated
2
S40- .
-% maturity
e ALL MATURITY
30 -
@]
—
W)
20 - i
T
m
7 —
{- )
10 -
0 -
] ] ] ] ] ] ] ] ] ]
1970 1980 1990 2000 2010 1970 1980 1990 2000 2010

year



abundance [In—-scale]

[EEN
1

o
|

w
|

}
1970

}
1980

MALE

}
1990

I
2000

TCF: discard catch abundance

||

2010

year

}
1970

}
1980

FEMALE

}
1990

I
2000

2010

T13HS M3N

773HS a1o

maturity
e ALL _MATURITY

type
—o— observed

-o— estimated



TCF: discard catch abundance

maturity
o ALL_MATURITY

0
()
—
o
[&]
7
N




TCF: discard catch biomass
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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: female, new shell
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TCF: discard catch: female, old shell

type
QO O<M
@ O>M

0.000

©) 0.005

o
—
Q
o

residual

000000 G e c©©©06 2666 -©COOO©®06 6 ©OGG

00000006 - 00000 c©COO®0® 6 0066006
e 00000 ©0 00 - 0OOGG0© > 060 6
60000 G 0060660 0c°0600OB0COOOHG
e © @@@@@

© 6 -

GICIGIGIGIGICE:
GICIGIGIGICICKY

GICIGIGIGIGICRCEE
GICIGIGIGICIGHCEE
00000 - ©©@®©® 06 6 ° o -

00000006 -

GICICIGIGICICK
GICIGIGIGIGICES

©00000o e -

GICICIGIGIGICE
GICIGIGIGIGC
GICIGIGIGICICKS

©000000 e -

©0000©060 -
GYCIGIGIGICRCIE
0000000 -
©00000oe
GICIGIGIGICNCIE
GIGIGIGIGICI-
©000000o e -
GICICIGIGIGICKY
GIGIGIGIGIGICK:
GICIGIGIGICICK
GICIGIGIGIGICK:
GICIGIGIGIGICEY
GICIGIGIGIGICK:
GICIGIGIGICICA:
GICICIGIGIGKCIE
00000066 -

GICIGIGIGIGICRE
GICIGIGIGIGICK:
GICIGIGIGICRCI
GICIGIGIGICCK:
GICIGIGIGIGICK:
GICIGIGIGIGICKS
00000006 -

©000®06 ° - - 5@ 6 o
@O0 © - ©©6 - ©©® 6 ¢ 6 ®

N616166 IR ICICICICICES
+ © © 000000

® @@@@@@ @ o
@00 © ©  © © @ © o © o o
6000006 - ©©@©®® o 6 6
© 000000 - 2060000 °

(4]

6 ©
© o
e ©

e 0000 ® e - e000OOO®OG O

©O00©®© + ¢ ¢« 56 +» ©0© © 6

© ©

0600000 c©0®® ¢ 6 66 6 -

JCICGGICICKINNCECIGIGICRRE

© ©

6000006 ¢+ + e c00OOOOB®G o

. 000000 -2 0©@®0® 6 o
© 00006 - @006 6

© ©

L]

© @000 6 - 000G 6 6
JEIGIGICIC KRR EGCIGCIGICICKS

e OO © © ® © ® *+ © © ©6 o ° 6

© ©

600000 ©00©006 - @00 ©
© ©© © » ©6 ©

600000 e °0©600OG6 ¢ o
© 0000 - ©o0©B®0® 6 o
e 000006 - > 60600606®6
60000666666 ¢
®©@©@@ossoo@@@®.

@@@@@@o@@@@@ e 6 © 6 o

-]

© 00000 e - ©EOOO©

e 00© o ©@®@© © o ©®©® © ©

e @0000©0o «- 6066060606 6 o
e @000 «+ 66 ©6 6

@@@@@@. e © 060 ©® 06 o -
®

e © 6 o ©©O © © ©

(MO wuw) azis

© °
©
©
(]

©

(]
©® -
]

©

©
©

]

©

® .

e © © ©

e 00006

©00©0
© ©00
©0006
° © © ©
° ©0©
® © ©

©0 0006

©

©

© © ©
60006

© o © ©

(-]

® 6 00 @ o o

© © 6 06 6 © o o o0 ©

©00006-°
SRR

©

©0© 006

CNGRGIGKG]

©

©
®

CHCHGEG)
©0©00

° 6 © ©
6 ©0©0

6 ©00

6000
© o © 6

- 0006

@@@@@@@@66666@@66.

e o © ©

©00000®
600000 - ©P00G© - 260G 6 ¢ ®O G
@@@@@@@.o@@@@@@oo@®®.®®
. 2000

© L]

© ©0©00
° ©0© ©

©

®© 0 ©

6 6 06 0 06 © © © © ©®© © © 66 0 o o o

1990 2000 2010
pearson's residuals

1980

1970



L @ o e (] o

@ o ] @ L] ® L L] ] e L] 6 o (] L] L L] ® () L] e L] L] ® e L L] (] ® L @ L

@ 6 © © o o

©® © ©®6 6 ©6 © 6 6 6 6 © © 06 © 6 6 6 0 O © 6 o 6 o6 6 o6 6 6 6 6 o o

®© © © © o o

© ©® ©6 6 © ©6 ©6 © © 6 6 © © © © 6 6 ©®© 6 © 6 6 6 06 6 6 6 o0 0 6 6 o

© ©
® o
© o
© o
© ©
© o
®
© o
© o
© o
© o
® e
© o
© o
© .
©

©

®

©

® e
© ©
© o
© o
© e
© o
© o
© o
© o
e

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

150 -

- 060000 ® @ -
- © ©©0© o0 @ ©® 06

- © ©© 0 o -

® © 0 © @ o

® © o © o © o o

type
© O<M
@ O>M

0.000
O 0.005

o o
— (aN]
S o o9
o O o

residual

©° ©©©© 2 20000006

CXCIGIGICICE R NCIGIGIGCRT
0000000006 s @O00®
0000 e ©© ©® ©® 6 o o
0000+« - 0©00G®O
© © 00 - ©© © - © © © ° o
0000 - ©©©©© 0 -

0000000000 ®
- © ©© © ©
00000 - 000G e o o
NGIGIGICICE N NGCIGIGICK
CNGIGIGIC ICK I N ECRCRCRC
@ » © © » © © ©
0000 @O0 ® e e 6 6
CIGCIGICICERNCIGIGIGICK
0000 ® - °0060000G
0000006 -0600®06 @
00000 0Ge - OGO 6
© 000000 - 0O

©
- 000000006 °00OOG
+ © ©©0 © ©° © © 6 -

© © © o o
©0000 e ©00O®®© - 0@ 0
000000 °o000OOGOG °
6000006 - ©0O®0® 6 o
00000 © -2 06060066
00000 e° ©0©O®0O©G G 0 -
© 00O © e @ 6 o @6 © © © ©
00000 ©00©®® » @ o
© 0000006 + ©OO0VO ©

- 000000000600

6 6 6 0 o

- 60000 06 -

© © o @ © © o © © © ©
©000g00®e

© 00 e ©©© ©  ©©® ©® 0 -

00000 ©2000®06 - ©
000000 200000 @
00000 - 0600066 0

©

Q

[

© ©
® ©

] °

© ©

® o O ©

Q o

@@ 6 o e o o0 o

® 0 QO © ©6 ¢« © O

- 9

s © © 0 QO © O © © o @ -
s © © o © © 06 © © 6 o 0o e

(-] .
© ©
®
© ©

© o

6000006 - ©©0©0©© o6 ° -

© ©6 ©©© © o

100 -

(MO ww) azis

© .

© ©

e 6 o © o6 e

() .

s 0

+ © © © 6 ©0

e © 0 © 0 o

Q .

50 -

e o o 0 o

c © o o o

6 6 0 6 o O -

1990 2000 2010
negative loglikeihoods

1980

1970



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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TCF: total catch abundance
MALE

[EEN
1

abundance [In—-scale]

w
|

1 1 1 1 1
1970 1980 1990 2000 2010 1970
year

FEMALE

}
1990

T13HS M3N

773HS a1o

maturity
e ALL _MATURITY

type
—o— observed

-o— estimated



TCF: total catch abundance
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biomass

TCF: total catch biomass
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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
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TCF: total catch: female, new shell

@@©©©@®@@©

150 -

©

© ©

©

type
O O<M

0.000
© 0.025

©) 0.050

residual

]
e o o ©

o
® o o

© ©

@ O>M

0.100

©c 00000 0G e

© © © © © o
e ©©©00
e © © e ++ o
® © © © © o
e o e ©® ©
® o e © ©
e ©® o

° e ©® © ©
© © o e o
® o @ © ©
© © © © © o
e 6 © © ©©
® o o © ©® ©
@ o @ ©® e
© © © © » ©
©s 6 6000
© 6 © © © ©
e ©®© o o o
° © © © © ©
© © ©6 6 - ©
- s ® © ©©
© © © © © o
© 6 © © © ©
e © © © © ©
©® © © © @ ©
@ © © © ©

® ®© © © ©® 6
© © © © 0 -
606000
© © ©6 ©6 6 -
© © © o ©
@ © © © © o
e @ @ © © ©
© 6 © ©6 © ©
e @ © © © ©
® o ®© © ©
© )

100 -

(MO wuw) azis

0.125

® 0 o 6 O -

e

(5]

® 6 6 660 ©o 06 060 6 6 ®@®®@®®°@-@@®o@®os
© 00 66000 © 0 6 o

o)

Q

© 0000006 ° °

©0©00 -
e « o 0 (O
©00©©o e©®0®
© © e ©0O© © o
© 0000600
- 006 - 006

® @ o

® & © © © e
e 0
Q@ o

o © ©® © 6 6

© © o
© © o
e © ©
©©©
©0 o
©©©
JGJG]

@0 ® ° 6 ¢ © GG
©

)

6 060 ©® 6 0 6 6 O

©00©© e 60600
o@@e@@@@
. .0@@@@
© ©© © e © ©
° o -+ + ©20000O
®©®.®® @ o © © ©
©©© 6 - © - ©© ©
@@@@ ©0©0 o 06600
0@6@@@ ©00®©
° ®@@@@@®.
oo®®o.®@@@
® e - ©© © ©©©
c©006 0060000
© ¢ 0000600
+©00©0 e 06 -
©0 e @006 ©
°c 00000 e 0©
CICICICREN-EGIGICECKS
.o@@©@@ ©0©
°© 0 o © 000006
- o © © ©
© © & © © ©

© ® © o o °

)
®

Q

© © 6 6

e ©

(>
Q
®

©

®
©
© © 6

® o
9 o

50 -

1990 2000 2010
pearson's residuals

1980

1970



®© 0 o6 o

(]
® 06 06 © ® ® 6 o6 o
s ©® © 6 © © © © © o

()

type
© O<M
@ O>M

0.00

residual

@@@®®o®®®©@@@@o
© 0000006 - 6006 - o0
coo-:-00000 00000 o ©
©0©@0 0006 0°B®0O00°0O0COo -
G.Q@@@@a@@©@%%@© ©
e - 6000000 -0 .

® ©6 6 o 6 0

e ¢« @ ® ® + © mwAmwAmwmw © e © mwAmwmw © o
- e 06000000000 - ©006 e
e ©06 006060006 ©O00-¢° 0 o
o.o@@@@.ooe@@Qa@%@
@000 ° @00 - ° - ©@O®
© 6000000 60006600
c s 000006000 6 O ©(Q®©
w.@@w@@@@@o@@ @%@%O
006 o 6 e ® 0 ©© o(QOO
@@©@GMM@%@@@@ ©gigo
c o6 -c:000606 o(d o
600000006 -2 -0000@ ()
c. o 0660 © © 0 @@@@@@@@@ﬁ@

-+ 00000G®®° - - - c 00000 ©

©000 -+ r-06000D©®ec©06 - 60000
- 0000000 - 06 -0 - ©0©

c 2200000000 ° © o@@@@@m@
+ .-+ 2020000006 0 . ©

----- ©

©

°
. L]
©
- G )
o
©
©
......

© 000000 - 6 OO0 ° -
©060000000Gc060®° - ©0O0O®
c 20000 0000 - ©006©0O®6
@@@@@@@%@o@@@@%@@%@
©00©06 - © CEEBEICICIIG(0]C)
‘2 660006 - 00O & 6 - GO
®0660606 - 000006 0o
@@@@,@@@@@@@@@@Q!‘@
e 60600 e 60000000
206000006 ° 6 OO0 » OO
60000000 ®06 ¢ e ®OOVO0O®
©c 0000 ® o ©©@@® 06 » 6@ 6

-+ o 26 060600006 -0 00D0D006 - ©d0O0OOC0o 06 ©O6 @

.+ 0006000000006 - 00000666 ¢ o - -

150 -

100 -
50 -

(MO ww) azis

1990 2000 2010
negative loglikeihoods

1980

1970



TCF: total catch: female, old shell
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TCF: total catch: male, all maturity, new shell
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TCF: total catch: female, all maturity, new shell
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