Plots created using the 'r4ss' package in R
Stock Synthesis version: 3.30.19.0
StartTime: Sat Jul 09 17:09:29 2022
Data_File: SWO_data.ss

Control_File: SWO_control.ss



Females

— T 1T T T 1T
O O O O O O o
o n O 1 O W
N M N N dH

50

(T uoseas Jo buluuibaqg ‘wo) yibua

15

10

o

Age (yr)



season 1)

Age (yr) CV of lengths
5 10 15 0 0.04 0.08
| | | | | | | |

— Females

AT T T 1
o§,1525

30
20 @D of lengths
10 5

0
Q
0]

w
a1
o
of season 1)

w

o

o
g

o

QR EDNDN
OO Uuou
OO OO

Length (cm, beginnin



= :

c Age (yr) Mean weight

o

a 0 5 10 15 0 200 400 600
@ | | | | | |
%5350 | —— Females .... :
& L
g 0 o I

5 ] 005 05 1.0
gmo - 05 g:rac. mature

=R el IO

S o0 : I I 0.0 &

= 0 5 10 15 L

Age (yr)

w
a
o

of

w

o

o
g

QR EDNDN
OO Uuou
OO OO

o
Length (cm, beginnin

season 1)






2 oI






%?égi»»»»»»»»







égg__,_,»»»»»»m»




___,»»mmmm




S




B




o




WD

350 —
300 —
250
<
2 200 —
()]
- 150
100
50 —
0
0 5




N




WD

350
300
250
<
2 200 —
()]
- 150 —
100
50
0
0 5




2 o




%éggw»»»mnm



2o




o
[ce] (o] < N

leak 1se| ul (6Y) 1ybram ues|n

_ _ _
o o o o o
o o o

350

300

250

200

150

100

50

Length (cm)



o
[ce] (o] < N

leak 1se| ul (6Y) 1ybram ues|n

_ _ _
o o o o o
o o o

350

300

250

200

150

100

50

Length (cm)



Aunrep

15

10

Age (yr)



800

_ _ _
o o o
o o o
© < N

AupunoaH

600

400

200

Female weight (kg)



Fecundity

800

600

400

200

50

100

| |
150 200 250

Female length (cm)

300

350




800

_ _ _
o o o
o o o
© < N

indino Buiumeds

350

300

250

200

150

100

50

Length (cm)



_
o
o
o

_ _ _
o o o
o o o
< () ~

Indino Buiumeds

_
o
o
—

Age (yr)



Selectivity

06 08 1.0

0.4

0.2

0.0

O ;
02w R RO

L o e e
As

I I I
150 200 250 300 350

Length (cm)




Selectivity

06 08 1.0

0.4

0.2

0.0

- 3
i T = » W g T "

l/ == -‘o SE=QAM)— —- _
v 2em - T M7BEsp Q2 (m) B T
e - =% - I8 ESP 03 (m) .
4 - =0~ - 19_ESP_Q4 (m)
<\
[ [ [ [
0 5 10 15




0T

80

_ _
90 VvO

Ainnoasjes

350

300

250

200

150

100

50

Length (cm)



0T

80

_ _
90 VvO

Ainnoasjes

350

300

250

200

150

100

50

Length (cm)



Selectivity

06 08 10

0.4

0.2

0.0

100

150

200

Length (cm)

250

300

350




Selectivity

06 08 10

0.4

0.2

0.0

100

150

200

Length (cm)

250

300

350




Selectivity

06 08 10

0.4

0.2

0.0

100

150

200

Length (cm)

250

300

350




Selectivity

06 08 10

0.4

0.2

0.0

100

150

200

Length (cm)

250

300

350




Selectivity

06 08 10

0.4

0.2

0.0

100

150

I
200

Length (cm)

250

300

350




Selectivity

06 08 10

0.4

0.2

0.0

100

150

I
200

Length (cm)

250

300

350




Selectivity

06 08 10

0.4

0.2

0.0

100

150

I
200

Length (cm)

250

300

350




Selectivity

06 08 10

0.4

0.2

0.0

100

150

I
200

Length (cm)

250

300

350




Selectivity

06 08 10

0.4

0.2

0.0

100

150

I
200

Length (cm)




Selectivity

06 08 10

0.4

0.2

0.0

100

150

I
200

Length (cm)




Selectivity

06 08 10

0.4

0.2

0.0

100

150

I
200

Length (cm)

250

300

350




Selectivity

06 08 10

0.4

0.2

0.0

100

150

I
200

Length (cm)

250

300

350







_
0c0¢

_
000¢

_
0861

Jeap

_
09671

350

300

250

200

150

100

50

Length (cm)



Selectivity

06 08 10

0.4

0.2

0.0

100

150

I
200

Length (cm)

250

300

350







_
0c0¢

_
000¢

_
0861

Jeap

_
09671

350

300

250

200

150

100

50

Length (cm)



Selectivity

06 08 10

0.4

0.2

0.0

100

150

I
200

Length (cm)

250

300

350







_
0c0¢

_
000¢

_
0861

Jesp

_
09671

350

300

250

200

150

100

50

Length (cm)



Selectivity

1.0

0.8

0.6

0.4

0.2

0.0

150

I
200

Length (cm)

250

300

350







_
0c0¢

_
000¢

_
0861

Jesp

_
09671

350

300

250

200

150

100

50

Length (cm)



Selectivity

1.0

0.8

0.6

0.4

0.2

0.0

150

I
200

Length (cm)

250

300

350




Selectivity

06 08 10

0.4

0.2

0.0

100

150

I
200

Length (cm)

250

300

350




Selectivity

06 08 10

0.4

0.2

0.0

100

150

I
200

Length (cm)

250

300

350




Selectivity

06 08 10

0.4

0.2

0.0

100

150

I
200

Length (cm)

250

300

350




Selectivity

06 08 10

0.4

0.2

0.0

100

150

I
200

Length (cm)

250

300

350







_
0c0¢

_
000¢

_
0861

Jeap

_
09671

350

300

250

200

150

100

50

Length (cm)



Selectivity

06 08 10

0.4

0.2

0.0

150

I I I I
200 250 300 350

Length (cm)







_
0c0¢

_
000¢

_
0861

Jeap

_
09671

350

300

250

200

150

100

50

Length (cm)



Selectivity

06 08 10

0.4

0.2

0.0

150

I I I I
200 250 300 350

Length (cm)




Selectivity

06 08 10

0.4

0.2

0.0

100

150

I
200

Length (cm)




Selectivity

06 08 10

0.4

0.2

0.0

100

150

I
200

Length (cm)




Selectivity

06 08 10

0.4

0.2

0.0

100

150

I
200

Length (cm)




Selectivity

06 08 10

0.4

0.2

0.0

100

150

I
200

Length (cm)




Selectivity

06 08 10

0.4

0.2

0.0

100

150

I
200

Length (cm)

250

300

350




Selectivity

06 08 10

0.4

0.2

0.0

100

150

I
200

Length (cm)

250

300

350







_
0c0¢

_
000¢

_
0861

Jeap

_
09671

350

300

250

200

150

100

50

Length (cm)



Selectivity

06 08 10

0.4

0.2

0.0

100

150

I
200

Length (cm)

250

300

350







_
0c0¢

_
000¢

_
0861

Jeap

_
09671

350

300

250

200

150

100

50

Length (cm)



Selectivity

06 08 10

0.4

0.2

0.0

100

150

I
200

Length (cm)

250

300

350







_
0c0¢

_
000¢

_
0861

Jesp

_
09671

350

300

250

200

150

100

50

Length (cm)



Selectivity

1.0

0.8

0.6

0.4

0.2

0.0

150

I
200

Length (cm)

250

300

350







_
0c0¢

_
000¢

_
0861

Jesp

_
09671

350

300

250

200

150

100

50

Length (cm)



Selectivity

1.0

0.8

0.6

0.4

0.2

0.0

150

I
200

Length (cm)

250

300

350




Selectivity

06 08 10

0.4

0.2

0.0

100

150

I
200

Length (cm)

250

300

350




Selectivity

06 08 10

0.4

0.2

0.0

100

150

I
200

Length (cm)

250

300

350




Selectivity

06 08 10

0.4

0.2

0.0

100

150

I
200

Length (cm)

250

300

350




Selectivity

06 08 10

0.4

0.2

0.0

100

150

I
200

Length (cm)

250

300

350







_
0c0¢

_
000¢

_
0861

Jeap

_
09671

350

300

250

200

150

100

50

Length (cm)



Selectivity

06 08 10

0.4

0.2

0.0

150

I I I I
200 250 300 350

Length (cm)







_
0c0¢

_
000¢

_
0861

Jeap

_
09671

350

300

250

200

150

100

50

Length (cm)



Selectivity

06 08 10

0.4

0.2

0.0

150

I I I I
200 250 300 350

Length (cm)




Selectivity

06 08 10

0.4

0.2

0.0

100

150

I
200

Length (cm)




Selectivity

06 08 10

0.4

0.2

0.0

100

150

I
200

Length (cm)




Selectivity

06 08 10

0.4

0.2

0.0

100

150

I
200

Length (cm)

250




Selectivity

06 08 10

0.4

0.2

0.0

100

150

I
200

Length (cm)

250




Selectivity

1.0

0.8

0.6

0.4

0.2

0.0

100

150

I
200

Length (cm)

250

300

350




Selectivity

1.0

0.8

0.6

0.4

0.2

0.0

100

150

I
200

Length (cm)

250

300

350




Selectivity

06 08 10

0.4

0.2

0.0

100

150

I
200

Length (cm)

250

300

350




Selectivity

06 08 10

0.4

0.2

0.0

100

150

I
200

Length (cm)

250

300

350




Selectivity

06 08 10

0.4

0.2

0.0

100

150

I
200

Length (cm)




Selectivity

06 08 10

0.4

0.2

0.0

100

150

I
200

Length (cm)




Selectivity

06 08 10

0.4

0.2

0.0

100

150

I
200

Length (cm)




Selectivity

06 08 10

0.4

0.2

0.0

100

150

I
200

Length (cm)




Selectivity

06 08 10

0.4

0.2

0.0

I
200

Length (cm)




Selectivity

06 08 10

0.4

0.2

0.0

I
200

Length (cm)




Selectivity

06 08 10

0.4

0.2

0.0

I I I I I I I
50 100 150 200 250 300 350

Length (cm)




Selectivity

06 08 10

0.4

0.2

0.0

I I I I I I I
50 100 150 200 250 300 350

Length (cm)




Selectivity

06 08 10

0.4

0.2

0.0

150

I
200

Length (cm)

250

300

350




Selectivity

06 08 10

0.4

0.2

0.0

150

I
200

Length (cm)

250

300

350




Selectivity

06 08 10

0.4

0.2

0.0

150

I
200

Length (cm)

250

300

350




Selectivity

06 08 10

0.4

0.2

0.0

150

I
200

Length (cm)

250

300

350




(wd) y1bua

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wd) y1bua

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wd) y1bua

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wd) y1bua

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wd) y1bua

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wd) y1bua

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wd) y1bua

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wd) y1bua

15

10

Age (yr)



00€

(wo) ybusT

15

10

Age (yr)



(wd) y1bua

15

10

Age (yr)



00€

(wo) ybusT

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wd) y1bua

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wd) y1bua

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



(wd) y1bua

15

10

Age (yr)



(wo) ybusT

15

10

Age (yr)



_ _ _ _ _ _
0000C¢T 00008  0000% 0

(yw) ssewolq bulumeds

2020

2000

1980

1960

Year



|
2000 2020
Year

1980

1960

v € [ T 0

wolg ulblinL%01)/g :Ssewolg Bulumeds aane|ay



Total biomass (mt)

2e+05 4e+05

O0e+00

1960

1980

Year

2000

2020




2020

2000

1980

1960

_ _
SO+9Y S0+9¢ 00+30

T uoseas Jo Buluuibaqg 1e (Jw) ssewolq |e1oL

Year



Summary biomass (mt)

2e+05 4e+05

O0e+00

1960

1980

Year

2000

2020




2020

2000

1980

1960

_ _
SO+3v G0+9¢ 00+30

uoseas Jo buluuibaq 1e (Jw) ssewolq Arewwns

Year



0009 000v 000¢ 0

(S000°T) sunioal 0-aby

2020

2000

1980

1960

Year



Summary Fishing Mortality

0.04 0.08 0.12

0.00

2020



Spawning biomass (mt)

150000

50000

0

equilibrium

— without fishing —— with fishing

I
1960

I I
1980 2000

Year

2020




Log recruitment deviation

-0.2 0.2 0.6

-0.6

I
1970

1980

1990

Year

I
2000

I
2010

I
2020




Recruitment (1,000s)

3000 5000 7000

0 1000

EXp. recruitment + °
Exp. recruitment after bias adj.
Estimated recruitments
Unfished equilibrium o
° o ® —¥-
& - °
°
Q. 'I,' ® ®
® /
o o 0o
® o--" m@% o)
N s
R 0 00 ° e

0

20000 40000

I I I I I
60000 80000 100000 120000 140000

Spawning biomass (mt)




Recruitment (1,000s)

3000 5000 7000

0 1000

Exp. recruitment + 2019 @

Exp. recruitment after bias adj.

® [Estimated recruitments
+  Unfished equilibrium
e
. . —l-—_-."—
/’I’ .
198300 P o °
9.—1".6’
® o @@% L]
- ___O________2 = - _
o?g @
108898880 © © ®

0

20000 40000 60000 80000 100000 120000 140000

Spawning biomass (mt)




Log recruitment deviation

0.5

0.0

1999 @
2000 @
B} B
® ® 2019 @
® o 80 o
@ o° ,%‘ XX
7 @ @ ®
@ °
@ ®
® o e o
i ® © 5}
1982 ©
1983 @981 ©
[ [ [
0.0 0.5 1.0 1.5

Spawning output (relative to B)




Landings (mt)

10000

6000

0 2000

Total
F1_HAR
F2_GN_A4
F3_GN_A5
F4 LL Coast A4
F5 LL Coast A5
F10 LL DW_A2
FL1 LL DW_AS3
[2 LL DW_A4
4 ESP_A2 n
5 ESP_A3 n
" @ ESP_A4 n

(VR AW\ g
AA ‘,‘,7,;!.‘4 ‘_‘A‘"
WATAY UG

I

.
L

I
1960

I I I
1980 2000 2020

Year




10000

Landings (mt)
6000

0 2000

F1_HAR
F2_GN_A4
F3_GN_A5

F4 LL Coast A4
F5 LL Coast_A5
F10 LL_DW_A2
F11 LL DW_AS3
P LL DW_A4
1 ESP_A2 n
b ESP_A3 n
b ESP_A4 n
| ESP_A5 n
kL L DW _ (o4
L LI i ll. “I ||||‘||

||'|'I‘I—|"|'|'|| TTTT[TTTT
1950 1960 1970 1980 1990 2000 2010

woiOooDoDoDOD oD EEEnEn

=TT Tmm

Year
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