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NMFS trawl survey: total catch
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Initial size distribution (millions)

15 -
10 -
5 -
0- 3

female

=
a1
1

[N
o
1

(6}
1

o
1

male

=
(6)}
1

10 -

50

100

150

size (mm CW)

50

/\/

100

150

ainew
[I3US Mau

ainyew
II®Ys p|o

alnewuwl

[I3US Mau

Model
Case

U Ala
U Ab
M Alc
M A1d
. rsim



150 -

100 -

Recruitment (millions)

50 -

}
1960

}
1980

year

1'\\ :

}
2000




5.0-

A
ol
1

B
o
1

Recruitment (millions, In—scale)

3.5-

}
1960

}
1980

year

}
2000




Mature Biomass (1000's t)

80 -

60 -

40 -

N
o
1

(o2}
o
1

40 -

20 -

}
1960

}
1980

year

}
2000

alewsy

alew



w
o

o

©
o
1

—
w
o
o
o
—
N
3
©
=
S
m
[
S
E
>
o
o
[a




Population Abundance (millions)

250 -

200 -

150 -

100 -

a
o
1

N
Ul
o o
1 1

S

1l

|

b

\
L))
\\\;\

150 -

100 -

50 -

}
1960

}
1980

year

}
2000

4|

alewsy

alew



size (mm CW)

150 -

100 -

50 -

150 -

100 -

50 -

=

a1

o
1

[N

o

o
1

al
o
1

150 -

100 -

50 -

150 -

100 -

50 -

female

N L § ISR S S D DD SN
ce ; t ¢ 3

"‘" Y > X X A X ¢ 3 ; { 4 e -
‘.-ev‘*-ooeofve'o _oeeeee? eeWloec olccoscdilool o

Ya'ala'a’a" a'a'e'.

—

e 3 et
(1) ( 1 O] 4 QUO.E‘L. o

¥
.
3 3 -

(>t

’b.ev CTTTECEEL X ST 1T 1) 4

l

-l {
i

cUeveve o0

-l |

eec-o Vufog‘z.o _ee ) :
1960 1980 2000 1960
year

(7 IS, 3 IS 15T Y o000 eveee
1 1

eeescc ___00ocecy

- \ 'l
P0PPeeeCLCPoeeeY

!
T
]

1980

A

e,

seccevosvec
2000

ety

qTv

otV

PTV

wiss

millions
0
e 10
e 20
® 30

N

20

10

0



o
]
a1

2

=
$050
Q

7

o
N
al

100
size (mm CW)



ratio [discard mortality (biomass) : discard biomass]

0.3210004 -

0.3210000 -

0.3209996 -

}
1960

gmacs-style Handling Mortality Consistency Check

1 1
1980 2000
year

+»

fishery
o TCF

model

e Ala
A Alb
B Alc
+ Ald
X rsim



fully—selected fishing rate

1.2-

0.9 -

0.6 -

0.3-

©o" o ro o o
(o] (o] N O w (o]
1 1 11 1 1

©
w
1

o
NO
1

0.9 -

0.6 -

0.3-

0.0-

}
1960

female

}
1980

}
2000

TCF

year

}
1960

male

}
1980

}
2000

Alreriow preasip aimdes

Alrerow uonualal

Alfeliow [e101

model type
@® rsim

A tcsam

model

U Ala
U Ab
M Alc
M A1d
. rsim



size—averaged fishing rate

0.8 -

0.6 -

0.4 -

0.2-

0.0-
0.8 -

© oo o o
(o)} [ee] @] N BN
1 11 1 1

©
~
1

0.0-
0.8 -

0.6 -

0.4 -

0.2-

0.0-

}
1960

female

}
1980

}
2000

TCF

year

}
1960

male

e

}
1980

}
2000

Alreriow preasip aimdes

Alrerow uonualal

Alfeliow [e101

model type
@® rsim

A tcsam

model

U Ala
U Ab
M Alc
M A1d
. rsim



fully—selected total fishing mortality rate

1.2-

0.9-

o o
w (@]
1 1

= O
N O
1

o
o
1

o
(o))
1

0.3-

0.0-

}
1960

all fisheries

}
1980

year

}
2000

a[ews)

afew

model type
@® rsim

A tcsam

model

1 Ala
U Alb
M A1c
M A1d
. rsim



size—averaged total fishing mortality rate

0.5-

0.4 -

0.3-

o
N
1

o
[N
1

oo
[6) @
11

o
D
1

©
w
1

0.2-

0.1-

0.0-

}
1960

all fisheries

}
1980

year

}
2000

a[ews)

sfew

model type
@® rsim

A tcsam

model

1 Ala
U Alb
M A1c
M A1d
. rsim



fishery catch (millions)
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NMFS trawl survey
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