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

©
©

)
® 0 0 0

>
6 ® 6 o o
®@@@®®6®®@@0@@@0®0

s © © © 6 © e o 6 QO O -

-]
® © 0 o -

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

150 -

residual

type

-+ 00000000606 - 6060000 o o

°c00600060c°060600060°0000e

©0O0ooe
©0 00 ° 600000 600G + © 6 ° =

.o®®®@©®®.o®@®®e©@@o@mm%
B - 20000 ° 0606006000006

600600000 - 00000000606
000000606 060006 - ©006 6000

© © -

©

©

00000 +-200@000G®
© 6 - 6 ©0© 00 o ®0O©O®© ©
©® © © ©¢ «+ ® © © « © © 6 © © ©
©©@0© 06 - @06 - ©®0O© » © 6
GIG IR EIIEECIGICIC
©0 000 °©0©0® 0 ©6
©6 @00 06000 BOOG
@@ae@@.@@@oﬁjd
©0 006006 - 606 60O
© » @000 e @0 6 ©(OO
° @00 6 0 B0 QO
@@oo©©©@@Q§5
.@@@@@@@@Qﬁ©

) ® © © ©6 ¢« » o © © ©
© © ©0 © -+ ©©©0 © © ©
00062 600
006 - 2000 ©06
©
©

© 0000 6 e 00
6006 Q0006 ° -
e © ©® o © © © @ RWAWWQW
6000006 + ©006 - ©0 OO
00006 060000000006
00006 060000 OO

© 00000 0000000006 0 o 06
©c00006000° 000000

®000-¢° 606 00
© 0006 06 ¢ 6

0 o © o

©c00000006 - 60000000 @
©OO©©06°006000066 0©0OQ0®
000000 - ©200OOG 06 ©

©

©
o
)
©

@ o o o © O o

©

©

© o o o o

©

® 6 e o 06

@.@©©@@@©@@@@@@@@
©0 0006 ° 0000000 0©0OO®
o..@@@@@@@@@@@@@@

. o © © © © © e © ® © © © - © ©
6 © o o © ©© © 6 6 - ©©© © ©
© *» © © © © © @ © © © e © © ©

100 -
50 -

(MO wuw) azis

1990 2000 2010
pearson's residuals

1980

1970



type
QO O<M
@ O>M

0.00

residual
o 0.02
©) 0.04
@M%

20000060 00@OO6 IO

- 0000000 - ©00®©®0O0 ° ©

0000006 +- ©© ©ce0@00° @O0 ©

.. e 0006 ¢ 6O Mwmmwmwwmmwmwwmw e ®® © o -
.+ 000066000 m@@@ ©
00000066 06806 - 608 cE0e

e e :.2000000000 c ©®OOOOOG @
2060006 °00006°00000000BOOG o
o°.®®@®6®@@@®o@@@@@@@@@@

°c 0000000000 ® 0606 - OO0 ©6
° 80000 ° ©QJ000 0©®° * - ©OO©

ity
©

°© 0o © O -

. 000000000006 © 6(QO©

150 -

©000006°00060 - -000006 60006
©c©0@®0®0®c 00000 ® ©OO®6 0060 o
o 000O000E < 20000 « o 00D«
NGIG) ©°0© ©e o © ©
©0000® - @noddd@Q@ﬁGOo@@@
@@@s@@@@OO@@OGGOO@@@@@@
-+ 00000 e 0000 060000000000 * -

060000 e 0600 @@e@@@@Q@ ©0Oe

s © © © o o

@ © o o

: ® & 6 O -

c 000000 0°°0000®
60000 @000 - © @

© o © 6 ©©6 °© 0o 0000006 ° ©0OOG e
®

© © © © © e o

© 0000 6 - © 0 © © © © ©6 6 © © ® ®

100 -
50 -

(MO ww) azis

1990 2000
negative loglikeihoods

1980

1970



size (mm CW)

150 -

100 -

50 -

TCF: discard catch: male, old shell

©0660606606006000600060060606006060600000606006O O

Q ] L] 6 (] ® @ L L L L] ® ] @ L ] L e ® (] L L L [} ] ® ] ° 9 ® ] (]

® 06 06 6 6 © ©6 © 6 o © © © © 6 6 © © © 6 © 6 6 0 6 © 6 6 06 © 6 6
0060060060060 0000006060060 606060060006 6O 06 6
000000000000 00000000000000060600 66
00006000 00000000000 6 000000
@%%@ ® 0000 @@@@go (5)]6) 5)]6))
) o) © 00)0 00066 00606000 © 6 X6)
©6 660 o © 6600 ° © 0O o ©6000 e 60
@@%@@%@@ 00)oe Q%@@ o)) °@@%
° ©00)000)D ° e(0)° OO0 ©00O)00O)O 0©0)00) ©6
c 000000 QO DD s OO Do 00 - 000 0O
- 900 60606006000 60600 606000 060606 0060606000 06
© 0060060000000 000000 0000 + 6006060
© 0006 :0000000060060  -00- 06606 © o006 - 006
@00 -0000 00006000 6o o 060 e -6
© 00 060 - 00 00060000 - o ® ONCN)
6 690000000000 00 0 6 Q00 - O
© 60606 000000000 @0 Q006 O
00000000600)° 0000000000 0000006 &
0060060000 o0 -000000600 000006666
0060 00000(0))0060 000000000 0o - 0006 o ©6 O
90000000000 0000 0000060600000 - 006
00000060 °:00°060000 - 0000000000 00006
000006 000000000 0000000600000 00O
9)0),0),66Y,9)0)a16) 6),0)/6),0)0Y 0)[e)[6) 6) a1 6 6) &Y 6, 6)©)/6).6),0)/¢) €)Y 6),
) o) e]ala)e) o|ils)ale) e o) 6] 0)0) o) 81Tl 5} o) o) al o) o) ) 61 a1 a)
QO DOI"D(_ POOOOOOEI) DI DOLOO(_)
o) 0) 6]6] 0] 6) 6] 0] 6] 6] 6) 0] 6] 6] 0) 6) 6] 6] 8] 6] 8] 0] 6} 6] 6} 0] 6) 6} 6} 6] 6] B

°©
°©

© © © 6 09 © O 60 66 0 606 © 6 60 0O O © O 6 0 66 6 6 ©6 6 O O

I I I
1970 1980 1990
pearson's residuals

Qo e
QO e
©9e

:
o)

I
2000 2010

° ©

» 0000000000000V © » 90000000 o -

residual

type
@ O<M
@ O>M



@

@ O o o o e

L] ] L] ) ° L] o ® (-] (] o () 9 () L] o

] L] L] o

L] L 9 L]

type
® O<M
@ O>M

0.000
© 0.004

o « O
o —
S © 9
o O o

residual

e 06000 - 06000066

s 0 © ©

© o 6 o« © 6 © o Q © © 6 o 06 © o © © 6 0 6 -

e@@@ @@@@@@®ooo
@@mm @@%%©©@@
e © ©0 00 ©© o e
° 00000  ©000©06 6 o -
@6@@ 600000 O6 « o o
600G+ - 2006000066
e 0606000000066 6
60 0(Q0O© e 60 o+ 006
600 @O00G0° - 666 6 0
000 ° e©0 °c0©0ODOG© 0o o
@@@Qw@@@@@@@®@@@
@ © © © © ¢ © ¢ 6 © © 6 « © ©
666 06006 - 600G o
@@ﬁmwmé JC GGG
°© & © © ©o o -
CNGEGI ©O0©o0 0600600606
@ © © © @@@@@@ @ ® o o
e ®© ® O - ©00©06 6 6
© © © ° © ©¢ 6 ¢ ® © © + © ©
.eo@mm@@@@©@@©®@
000000000 ©®® - 0006
©000©©0©°0©06 c0©00OGOG®O
©®©®® 6000000 ®o e
® © © © © - © © @6 © @ © © ©
© ©© ® ©+- ©0000®o o
©c©0 000606 ©00©®©G o -
@@@Q@@@@@©@©@@@@
e 0000 e ©0O0O00®© > -
e o © @@@@@@@@s °
° 6o ©° 0000006
e 0006 ° - 600G o -
@0 e OO0 ©©®0G 06 - ©6 66
o@@@@%@@@@@@@@@@
e ©© © ©©® e « - ¢ 56 © 6
e ©© mwﬁmw © © 6 ©6 6 © © o
6 ®© o ©o©© ©0©0©0 606 6 o
@@@@@@@@@@0@ © o o
©6@0®©©06 - 2060000606

(MO ww) azis

® [5)] ° e ©®© o

6 ©® 06 ©® 06 6 © o o © © -

+ @ 9 9 © 0 9O -

®© ©6 o ©®© 6 6 6 © 6 ©® o 6 © O

s ©® o © © o

e o0 0 o

e 6 0 o

° (5] [} Q o Q

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

6 6 06 © © © ©® © © 6 © 06 6 © 6 6 6 © 0 © 6 © © 00 © © 6 6 6 0 0 ©
® @ © © 06 © 0 ©®© 606 © © © 6 ©®© © © 0 © O © 6 © 06 © 6 0 © © o o o6 ©
e © 06 06 6 6 ©®© 0 6 ©®© © © e 6 6 6 6 6 0 00 6 © oo 6 o 6 e e e o o o

@

s 0 © 0 O o

e 6 6 0 0 ©o

®© © 06 © 0 ©

50 -

® 6 © 0 O ©

6 & @ © o ©o

1990 2000 2010
negative loglikeihoods

1980

1970



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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TCF: total catch abundance
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biomass

TCF: total catch biomass
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biomass [In—-scale]

TCF: total catch biomass
MALE FEMALE

1 z
dh m
Ié
%)
7 T
- m
A1 . —
d (i
maturity
e ALL MATURITY
type
—o— observed
-o— estimated
. @]
T —
1 T <
1 T T
il
=
1 1 1 1 u 1 1 1 1
1970 1980 1990 2000 2010 1970 1980 1990 2000 2010

year



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

1500000

1000000

type
[ effective

B input

o

N
(2]

o
o
=
G
(2]

500000




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