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Gulf of Maine cod, GARM Il VPA stock numbers
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Stock Mumbers

Gulf of Maine cod, GARM Il VPA retrospective abundance
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ASAP model using VPA Input file; selectivity changes
among models:

Model 1: geometric mean selectivity of last three years in VPA
Model 2: equilibrium selectivity as used in YPR model

Model 3: age-specific selectivity fitted within ASAP

Model 4: single-logistic fitted model

Model 5: double-logistic fitted model




Selectivity patterns used in ASAP model comparisons
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Objective function

Catch_Fleet_total

Index_Fit_Total

Catch_age Comps

Sel Params_Total

Recruit_devs
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786.417

181.954
179.661
307.621

0

117.181




20,000,000
18,000,000
16,000,000 F=-m

= 14,000,000

5]

,000.000
£,000.000
4,000,000
21000.000

0.000
1982 1964 1986

Model 1

FLEET-1 Total Annual Catch FLEET-1 Total Annual Catch

8 o000 000 !
. 18,000,000 -
16,000000 B
= 14,000,000
¥ = 1 |
. 3 8¢ 12,000.000 B ; | B Obgerved
. F §1n,nuu.unn o i Predicted
e g |
_— noov L3 000000 o= =
& r £,000.000 & B
!-: 4] R
- 4,000,000
2,000,000
0.000
1988 1990 1992 1994 1996 1998 2000 2002 2004 1982 1984 1986 1998 1990 1992 1094 1995 1998 2000 2002 2004
Yfears fears
FLEET-1 Total Annual Catch MOdeI 2
20100 000 ..
18,000,000 -
16,000,000 =g
= 14,000,000
% 5 |
i 12,000,000 i . [ ] B Chzerved
3 10,000,000 o = Predicted
c
< 300,000 a4 B =
——
£,000.000 & n
4,000,000 -
2,000,000
0.000

1982 1934 1986 1988 1990 1992 1994 19968 1998 2000 2002 2004
Years



FLEET-1 Total Annual Catch

20,000,000
18,000,000
16,000,000 g

Model 4

14,000,000

iy
i)
L . | ]
& 12,000,000 & . i B Ohserved
% 10,000,000 o U Predicted
c |
< 5,000,000 it B m
p—_—
£,000.000 & A
m—0
4,000,000
2,000,000
0.000
1982 193¢ 1996 1988 1930 1992 1994 1995 14998 2000 2002 2004
fears
FLEET-1 Total Annual Catch
20,000,000 .
18,000,000 _
16000000 T-—m
- 14,000,000
& - B
8 12,000,000 i . | B Cheerved
gm,muuun g i Predicted
Model 5 < 5000000 g4 "
000,000 & n
—_
4,000,000
2,000,000
0,000

1982 1934 1986 1938 1990 1992 1994 1996 1998 2000 2002 2004
Years




Model 2

FLEET-1 Total Annual Catch FLEET-1 Total Annual Catch

| -

- |

B DDDDDD_

- ||
! DDDD:D _

Standardized Residual
Standardized Residual

1982 1984 1936 1936 1930 1992 1934 1996 1938 2000 2002 2004 1882 1884 1886 1883 1990 1892 1994 1996 1888 2000 2002 2004
Year ‘Year

FLEET1 Total Annual Catch

| -

|

i

Standardized Residual

19682 1934 1986 1988 1990 1492 1934 18996 1935 2000 2002 2004
‘Year




FLEET-1 Total Annual Catch

— ol
1T

Standardized Residual

1982 1984 1986 1986 1990 1992 1994 14996 1995 2000 2002 2004
Year

FLEET-1 Total Annual Catch

- DDUDDDDDD i

Model 5

Standardized Residual

1982 1984 1986 1986 1990 1992 1994 1996 1995 2000 2002 2004
Year




age 1

- - @ - -ASAP flat fit - - @ - ASAP flatfit

—— VPA
—3— VPA
—4—— ASAP no fitflat

—a—— AS AP no fit flat —— ASAP single logistic
—— ASAP double logistic
—@—— ASAP with YPR select

X— ASAP single logistic
—X— ASAP double logistic
—@®— ASAP with YPR select

age 2
&  ASAP flatfit
—i#—VPA

—&— ASAP nofi flat

¥— ASAP single logistic

Com parison Of F —¥K— ASAP double logistic

—@— ASAP with YPR select

estimates among
models and VPA




-+ 9 - - ASAP flat fit
—i#l— VPA
—A—— ASAP no fit flat

X—— ASAP single logistic
—X¥— ASAP double logistic
—@— ASAP with YPR select

5888

Comparison of F
estimates among
models and VPA

- = 4= - ASAPflatfit
—j— VPA
—&—— ASAPnno fitflat

X ASAP single logistic
—¥—— ASAP double logistic

—@®— ASAPwith YPR




= = %= = ASAP flat fit

—8—VPA
—4&——ASAP no fit flat

X ASAP single
logistic
—¥——ASAP double
logistic
—@—ASAP with YPR

select

Comparison of F
estimates among
models and VPA

- - ®- -+ ASAPflatfit

—— VPA

—&—— ASAPflatno fit

X ASAPsingle logistic

—¥—— ASAP double logistic

—@®— ASAPwith YPR

select




agel
- - 9 - - ASAP flatfit
—H#— VPA
—*—— ASAP nofit flat

*X— ASAP single logistic

—¥— ASAP double logistic

—@— ASAP with YPR select

age?2

- - @ --ASAPflat fit

——\VPA

—4——ASAP no fitflat
X——ASAP single logistic

—¥—ASAP double logistic

—@ —ASAP with YPR select

age3

- - ® - -ASAP flatfit
—&— VPA

Comparison of N e ASAP o i

X—— AS AP single logistic

estimates an Ong —%— ASAP double logistic
—@®— ASAP with YPR select
models and VPA




age4

- - 9 - -ASAP flat fit
—i—VPA
—A—— ASAP no fit flat

X— ASAP single logistic
—¥— AS AP double logistic
—@— ASAP with YPR select

Comparison of N
estimates among
models and VPA

- - 4- - ASAP flatfit
——VPA
—&——ASAP no fit flat

X ASAP single logistic
—}——ASAP double logistic
—@——ASAP with YPR select




- - ®-- ASAPflatfit

—— VPA
——A—— ASAPno fitflat

S ASAP ssingle
logistic
—¥— ASAPdouble
logistic
—@— ASAPwith YPR

select

Comparison of N
estimates among
models and VPA

age7

- = @ = ASAP flatfit

—@— VPA
—&—— ASAP flat no fit

X ASAP single logistic
—¥—— ASAP double logistic

—@—— ASAP with YPR select




+ = 9= = ASAPflat-fit
—— VPA
—&—— ASAPflatno fit

X ASAP single |ogistic
—¥—— ASAP double logistic
—@—— ASAP with YPR select

Total Stock number

Total

- - 4- - ASAP flatfit
—m—VPA
—&—— ASAP flat no fit

X% ASAP single logistic
—}——ASAP double logistic

Average age 4-5 F \ , ——@——ASAP with YPR select




VPA avg. F Model 2 avg. F

Average F 4.5 Average F Unweighted Ages 4 -5
Retrospective

Retrospective
21007 3
1.8006
1.5005

1.2004

0.9003 —8=—=2

Fizhing Mortality
Fishirg Martality

06002 &
0.3001

0.0000
1882 15984 1986 1888 1890 1892 15894 1896 1898 2000 2002 2004
Vears 1984 1986 1938 1990 1992 1994 1996 1998 2000 2002 2004
Years

01999 0 200042001 - 2002 © 2003 = 2004 81999 © 200042001 2002 © 2003 = 2004

Average F Unweighted Ages 4 -5 Average F Unweighted Ages 4 -5

Retrospective Retrospective
1.4000
=

1.6000 : 1.3000
1.2000

1 4000
1.1000
1.0000
09000 &

05000

1.2000

' b

1.0000
07000
0.6000
05000
0.4000
04000 03000

0.2000

04000

0.0000 0.0000
1852 1984 1986 1958 1830 1892 1994 1996 1995 2000 2002 2004 1982 1984 1986 1988 1830 1992 1994 1996 1998 2000 2002 2004

Years

0.8000 - = _

Fishing Mortaliy

Fishing Martality

08000

0.2000

Years

1533 © 200042001 - 2002 © 2003 = 2004 1989 © 200042001 - 2002 © 2003 = 2004

Model 1 avg. F Model 3 avg. F




Average F Unweighted Ages 4 -5

Retrozpective
1.3000

1.2000

- _ — Model 4 avg. F
1.1000 _ o
1.0000

0.9000 &

=
[=]
=
=
=

Fizhing hMortality
=
o
)
=
o

i 0.5000
0.4000
0.3000
0.2000
0.1000

0.0000
1952 1954 15966 15985 1950 19582 1954 1996 1955 2000 2002 2004
Years

015899 © 200042001 - 2002 © 2003 = 2004

Average F Unweighted Agesd -5

Retrospective
1.3000

1.2000
11000
1.0000
09000 =—m—-
08000 -+

@
07000 &

Model 5 avg. F

0.6000

Fizhing mortality

0.5000
0.4000
0.3000
0.2000
01000

0.0000
1982 1554 1986 15985 1930 1932 1934 1996 1955 2000 2002 2004
Years

015999 © 20002001 - 2002 © 2003 = 2004




Stock Mumbers

Stock Mumbers

VPA abundance

Total Stock Humbers
Retrospective

45,000
40,000

35,000

30,000 5

=1

25,000 &

-4

I

20,000

i

15,000

ol
Lo
o

10,000
5,000

0

1932 1988 1990 1992 1994 1998 2000

Years

1934 1986 1996

51993 © 2000-4&2001 © 2002 © 2003 = 2004

Total Stock Numbers

Retrospective
44,000
40,000
36,000
32,000

£,
28,000

L3
iy

24,000
20,000 = = -
15,000

12,000

o il

8,000
4,000

]

1982 1988 1330 1992 1984 1996 1995

Years

19584 1986

§-1939 © 200042001 © 2002 © 2003 = 2004

Model 1 abundance

2000

2002

Model 2 abundance

Total Stock Humbers
Retrospective
44,000 =

40,000

36,000

()
£
=
=
=]
i
L
Hip

Stock Mumbers
I
ol
e

16,000

Wi

12,000
&,000
4,000

1]
2004 950

1852 1884 2000 2002

Years

1984 1986 1985 1830 1996 1985

§-1553 © 2000 4 2001 2002 © 2003 = 2004

Total Stock Numbers
Retrospective

44,000
40,000 .
36,000
32,000

5
®

25,000

]
=,

i

it
Xy

24,000

20,000 -

Stock Mumbers
II
i

18,000 - g
12,000
8,000
4,000

]

1982 1986 1988 1930 1992 1996 1998 2000 2002

Years

2002 2004 1984 1994

§-1889 © 2000 42001 © 2002 © 2003 = 2004

Model 3 abundance

=

2004

=a

2004



Stock Mumbers

Total Stock Numbers
Retrospective

1934 1986 1938 1930 1932 1934 1996 1998
Years

B-19589 © 2000 - 2001 - 2002 © 2003 = 2004

Model 5
abundance

2000 2002

Stock Mumbers

44,000
40,000
36,000
32,000 |
=
28,000
24,000
20,000
15,000
12,000
5,000
4,000

1}
1982

Model 4
abundance

2004

Total Stock Humbers
Retrospective

1954 1986 1958 1990 1992 1994 1996 1998
Years

B-1993 © 2000 & 2001 © 2002 © 2003 = 2004

2000

2002

2004




VPA SSB

Model 2 SSB

Spawning Stock Biomass

!

2000

Retrospective
32,000
28,000
24,000 £ =
ﬁ -
, 20,000 L
B &
£ 15,000 . ==
[im] & = e
F=1 =
12,000 & LY =
=} e
-
5,000
4,000
o
1952 1954 19586 1955 1980 1992 1994 1996 1995
Years
-1999 © 2000 & 2001 2002 © 2003 = 2004
Spawning Stock Biomass
Retrospective
30,000,000
27,000,000 =
24,000,000
21,000,000
- o
18,000,000
@ -]
g 15,000.000 = = = =
is] - L, o
12,000,000 =
= =5 =
9,000,000 - —%
£,000.000
3,000,000
0.000
1952 1934 1986 1938 1930 1992 1994 1996 1993
Years
#1999 © 200042001 © 2002 © 2003 = 2004

Model 1 SSB

i

2000

2002

2004

2002

2004

Biomazs

Biomags

30,000,000
27,000,000
24 000.000
21,000,000
18,000.000 5
15,000,000 -
12,000,000
9,000.000
£,000.000

3,000,000

0.000

1982 1984 1986

30,000.000
27 000.000
24 000.000
21,000.000
18,000.000 4
1:3,000.000 - =
12,000.000
9,000,000
5,000,000
3,000,000

0.000

1852 1954 1956

'

Retrospective
o i =
I =
- e
1988 1990 1992 1994 1996 1993
Years
-1559 O 2000 & 2001 2002 & 2003 = 2004
Spawning Stock Biomass
Retrospective
-]
=]
-] =
o
e TNy —%
-
=2
1935 1990 1992 1994 1996 1993
Years
15888 © 2000 & 2001 2002 & 2003 = 2004

Spawning Stock Biomass

Model 3 SSB

[ 18

s
]
2000 2002 2004
A
e
2000 2002 2004




Spawning Stock Biomass

Retrospective
30,000.000

24,000,000 MOdel 4 SSB

21,000,000

-
18,000.000 -

4]
Ui

15,000.000 a = =y 4

Biomass

12,000.000
9,000.000
5,000,000
3,000,000
0.000

1952 1984 1986 1955 1980 1952 1994 1996 1995 2000 2002 2004
Years

5-1939 © 2000 -4 2001 - 2002 © 2003 = 2004

Spawning Stock Biomass

Retrospective
]
£0,000.000
a
50,000.000 i
[ |
||
40,000.000 | N B—n a_H n
.
Model 5 SSB NIV N
5 30,000.000 -l & : ! T —em
o L - —r | — &
" e g
20,000,000 L
10,000,000 L
0.000
1982 1984 1986 1983 19490 1992 1994 1996 1998 2000 2002 2004
Years
B18980 © 2000 42001 © 2002 © 2003 = 2004



Conclusions:

- ASAP model provides a viable alternative to
the VPA model.

- Single logistic selectivity model appears to
appropriate.

- Retrospective Issues remain




