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Stock Synthesis version: 3.30.15.0
StartTime: Wed May 13 11:57:54 2020
Data_File: BET-EPO.dat

Control_File: BET-EPO.ctl



Length (cm, beginning of the year)

200

150

100

50

Ending year expected growth (with 95% intervals)

—— Females
- - Males

10 20

Age (yr)

30

40



CV of lengths

Age (yr)

(reak ayy Jo Buluuibag ‘wo) Yibuoa
o o o

o Lo o o
N — — o o
| | | |
| «N
8 - -
o B js)
C
_ )
— ...m
S - S A
o
~ I suyfBus| Jo as
© Stao
A —H0O<TNO
o I |
< :
o _| -
™
o _] -
N
(%]
b (]
©
S 1&gl =
L=
| \
© T T T — I ——
o o o o o O I N O
o Lo o o o O O
(reah ay1 Jo Buluuibaq ‘wo) Emcmmﬁmucm_ J0AD

40

20 30

Age (yr)

10



N
o
o

-
a
o

hitength (cm, beginning of the year)
|
a1 o
o o

Age (yr) Mean weight
10 20 30 40 0 50 150
| | | L1 1
—— Females
- = = Males

30 40
Age (yr)

T
1We 05
.g:rac. mature
05 £
3
®
0.0

1.0

o

Length (cm, beginning of the year)









P
50 — J}""
=

MHWW”WHHHHH




P
50 — J}""
=

MHWW”WHHHHH




Females

_ _ _ _
o o o o
o o o Lo
N i i

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

200

150

100

50

Length (cm)



Females

_ _ _ _
o o o o
o o o Lo
N i i

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

200

150

100

50

Length (cm)



100

0.8

_ _
© <
o o

Aunep

0.2

0.0

I
200

150

50

Length (cm)



Eggs per kg

1.0

0.8

0.6

0.4

0.2

0.0

Egg output proportional to spawning biomass

I I I I
50 100 150 200

Female weight (kg)




Fecundity

250

200

150

100

50

50

I I
100 150

Female weight (kg)

200




Fecundity

250

200

150

100

50

I
100

Female length (cm)

I
150

200




250

200

_ _
= o
Lo o
— —

ndino Buiumeds

50

200

150

100

50

Length (cm)



100 —

o o o
[e0] %) F

indino Buiumeds

Age (yr)



Selectivity

1.0

0.6 0.8

0.4

0.2

0.0

Length—based selectivity by fleet in 180

PRI AT

N3

f\

£

')
29

2

E 0L

¢

Length (cm)




Selectivity

0.8 1.0

0.6

0.4

0.2

0.0

Age-based selectivity by fleet in 180

EPO-0OBJ-Disc
A2-NOADEL
A3-NOADEL
A4-NOADEL
A5-NOADEL
A6-NOADEL
EPO-LL-survey—early
EPO-LL-survey-late

o ——

10

20

Age (yr)

I I
30 40




Selectivity

1.0

0.6 0.8

0.4

0.2

0.0

Derived age—based from length—based selectivity by fleet in 180

~_ ,A6-0BJ
A2-NOADEL
\ A3-NOADEL
A4-NOADEL
A5-NOADEL
= A6-NOADEL

—a— 33 &3 143

Age (yr)




Selectivity

1.0

0.8

0.6

0.4

0.2

0.0

Female ending year selectivity for A1-LL—n

Length (cm)

200




Selectivity

1.0

0.8

0.6

0.4

0.2

0.0

Male ending year selectivity for A1-LL-n

50 100 150

Length (cm)

200




A \\\\\ \\\\\\\\'

-,mu Y D :

/

000000




Year

100 150 200

50

Female time—-varying selectivity for A2—-LL—n

I I I I
50 100 150 200

Length (cm)




Selectivity

0.8 1.0

0.6

0.4

0.2

0.0

Female ending year selectivity for A2-LL—n

50 100 150

Length (cm)

200




le time-varying selec

A mll‘“hl\\\\\\\\\ﬁ\\\\\ \\\\\\ \\\\\\\\\\ \'

-,mu Y D :

/

000000




Year

100 150 200

50

Male time—varying selectivity for A2-LL-n

I I I I
50 100 150 200

Length (cm)




Selectivity

0.8 1.0

0.6

0.4

0.2

0.0

Male ending year selectivity for A2-LL-n

50 100 150

Length (cm)

200




Fem

i
il

A

\\\

e-varying
\\\\\\\\ ‘
\

g\\\

| \\\\i&\&\\\\&ﬁi&\\\\\\"\

A\

000000



Year

100 150 200

50

Female time—varying selectivity for A3—LL—n

50

I I
100 150

Length (cm)

200




Selectivity

0.8 1.0

0.6

0.4

0.2

0.0

Female ending year selectivity for A3-LL—n

50 100 150

Length (cm)




Mal

I
)

|

A

-varying s

\\\\

A\

g

AR
\x\\‘
)
\\\\\\\\\

000000



Year

100 150 200

50

Male time—-varying selectivity for A3-LL—-n

I I I I
50 100 150 200

Length (cm)




Selectivity

0.8 1.0

0.6

0.4

0.2

0.0

Male ending year selectivity for A3-LL—-n

50 100 150

Length (cm)




\

000000

i

A




Year

100 150 200

50

Female time—-varying selectivity for A4—LL—n

I I I
50 100 150

Length (cm)

200




Selectivity

1.0

0.8

0.6

0.4

0.2

0.0

Female ending year selectivity for A4—LL—n

50 100 150

Length (cm)

200




\

000000

i

A




Year

100 150 200

50

Male time—varying selectivity for A4—LL-n

I I I I
50 100 150 200

Length (cm)




Selectivity

1.0

0.8

0.6

0.4

0.2

0.0

Male ending year selectivity for A4d—-LL-n

50 100 150

Length (cm)

200




//

AN
9 A

\
j



Year

100 150 200

50

Female time—-varying selectivity for A5—LL—n

I I I
50 100 150

Length (cm)

200




Selectivity

0.8 1.0

0.6

0.4

0.2

0.0

Female ending year selectivity for A5S—-LL—n

50 100 150

Length (cm)




//

AN
9 A

\
j



Year

100 150 200

50

Male time—varying selectivity for A5—LL—n

I I I
50 100 150

Length (cm)

200




Selectivity

0.8 1.0

0.6

0.4

0.2

0.0

Male ending year selectivity for A5—-LL-n

50 100 150

Length (cm)




Gy

—

@ =
— —




Year

100 150 200

50

Female time—-varying selectivity for A6—LL—n

I I I
50 100 150

Length (cm)

200




Selectivity

0.8 1.0

0.6

0.4

0.2

0.0

Female ending year selectivity for A6—LL—n

Length (cm)




Gy

—

@ =
— —




Year

100 150 200

50

Male time—-varying selectivity for A6—-LL—-n

I I I
50 100 150

Length (cm)

200




Selectivity

0.8 1.0

0.6

0.4

0.2

0.0

Male ending year selectivity for A6—-LL—-n

Length (cm)




Selectivity

1.0

0.8

0.6

0.4

0.2

0.0

Female ending year selectivity for A1-LL-w

Length (cm)

200




Selectivity

1.0

0.8

0.6

0.4

0.2

0.0

Male ending year selectivity for A1-LL-w

50 100 150

Length (cm)

200




g sel
\\\\\\

'\\\\\\\\\\\
y nm‘m‘mm\ \\\ R\\ T \\\\\ \\\\\\\\\\ \'

-,mu Y \\ :

/

000000




Year

100 150 200

50

Female time-varying selectivity for A2—-LL-w

I I I I
50 100 150 200

Length (cm)




Selectivity

0.8 1.0

0.6

0.4

0.2

0.0

Female ending year selectivity for A2—-LL-w

50 100 150

Length (cm)

200




\\\\\\

'\\\\\\\\\\\
y nm‘m‘mm\ \\\ R\\ T \\\\\ \\\\\\\\\\ \'

-,mu Y \\ :

/

000000




Year

100 150 200

50

Male time—varying selectivity for A2-LL-w

I I I I
50 100 150 200

Length (cm)




Selectivity

0.8 1.0

0.6

0.4

0.2

0.0

Male ending year selectivity for A2-LL-w

50 100 150

Length (cm)

200




Fem

i
il

A

|

aryin
\
d
\\ \\\ .

e-v

\\\\\\‘

g\\\

\\\\\

\\W
/

000000



Year

100 150 200

50

Female time-varying selectivity for A3—LL-w

50

I I
100 150

Length (cm)

200




Selectivity

0.8 1.0

0.6

0.4

0.2

0.0

Female ending year selectivity for A3-LL-w

50 100 150

Length (cm)




i
il

A

|

rying
\
;
d
\\ \\\ .

-va

\\\\\\‘

\\g\\

\\\\i

\ |
/

000000



Year

100 150 200

50

Male time—varying selectivity for A3—-LL-w

I I I I
50 100 150 200

Length (cm)




Selectivity

0.8 1.0

0.6

0.4

0.2

0.0

Male ending year selectivity for A3-LL-w

50 100 150

Length (cm)




\

000000

i

A




Year

100 150 200

50

Female time—-varying selectivity for A4d—LL-w

I I I
50 100 150

Length (cm)

200




Selectivity

1.0

0.8

0.6

0.4

0.2

0.0

Female ending year selectivity for A4d—LL-w

50 100 150

Length (cm)

200




\

000000

i

A




Year

100 150 200

50

Male time—varying selectivity for A4d—LL-w

I I I I
50 100 150 200

Length (cm)




Selectivity

1.0

0.8

0.6

0.4

0.2

0.0

Male ending year selectivity for Ad—-LL-w

50 100 150

Length (cm)

200




//

AN
9 A

\
j



Year

100 150 200

50

Female time—-varying selectivity for A5S—-LL-w

I I I
50 100 150

Length (cm)

200




Selectivity

0.8 1.0

0.6

0.4

0.2

0.0

Female ending year selectivity for A5S—LL-w

50 100 150

Length (cm)




//

AN
9 A

\
j



Year

100 150 200

50

Male time—varying selectivity for A5—LL-w

I I I
50 100 150

Length (cm)

200




Selectivity

0.8 1.0

0.6

0.4

0.2

0.0

Male ending year selectivity for A5—-LL-w

50 100 150

Length (cm)




Gy

—

@ =
— —




Year

100 150 200

50

Female time—-varying selectivity for A6—LL-w

I I I
50 100 150

Length (cm)

200




Selectivity

0.8 1.0

0.6

0.4

0.2

0.0

Female ending year selectivity for A6—LL-w

Length (cm)




Gy

—

@ =
— —




Year

100 150 200

50

Male time—varying selectivity for A6—LL-w

I I I
50 100 150

Length (cm)

200




Selectivity

0.8 1.0

0.6

0.4

0.2

0.0

Male ending year selectivity for A6—LL-w

Length (cm)




Selectivity

0.8 1.0

0.6

0.4

0.2

0.0

Female ending year selectivity for A2-0OBJ

Length (cm)




Selectivity

0.8 1.0

0.6

0.4

0.2

0.0

Male ending year selectivity for A2-OBJ

Length (cm)




Selectivity

0.8 1.0

0.6

0.4

0.2

0.0

Female ending year selectivity for A3—-OBJ

50 100 150

Length (cm)




Selectivity

0.8 1.0

0.6

0.4

0.2

0.0

Male ending year selectivity for A3-OBJ

50 100 150

Length (cm)




Selectivity

0.8 1.0

0.6

0.4

0.2

0.0

Female ending year selectivity for A4—OBJ

50 100 150

Length (cm)

200




Selectivity

0.8 1.0

0.6

0.4

0.2

0.0

Male ending year selectivity for A4-OBJ

50 100 150

Length (cm)

200




Selectivity

0.8 1.0

0.6

0.4

0.2

0.0

Female ending year selectivity for A5S-OBJ

50 100 150

Length (cm)

200




Selectivity

0.8 1.0

0.6

0.4

0.2

0.0

Male ending year selectivity for A5-OBJ

50 100 150

Length (cm)

200




Selectivity

0.8 1.0

0.6

0.4

0.2

0.0

Female ending year selectivity for A6—OBJ

50 100 150

Length (cm)




Selectivity

0.8 1.0

0.6

0.4

0.2

0.0

Male ending year selectivity for A6-OBJ

50 100 150

Length (cm)




Selectivity

0.8 1.0

0.6

0.4

0.2

0.0

Female ending year selectivity for A2-NOADEL

Length (cm)




Selectivity

0.8 1.0

0.6

0.4

0.2

0.0

Male ending year selectivity for A2-NOADEL

Length (cm)




Selectivity

0.8 1.0

0.6

0.4

0.2

0.0

Female ending year selectivity for A3—-NOADEL

50 100 150

Length (cm)

200




Selectivity

0.8 1.0

0.6

0.4

0.2

0.0

Male ending year selectivity for A3-NOADEL

50 100 150

Length (cm)

200




Selectivity

0.8 1.0

0.6

0.4

0.2

0.0

Female ending year selectivity for A4—NOADEL

Length (cm)




Selectivity

0.8 1.0

0.6

0.4

0.2

0.0

Male ending year selectivity for A4-NOADEL

Length (cm)




Selectivity

0.8 1.0

0.6

0.4

0.2

0.0

Female ending year selectivity for AS—-NOADEL

Length (cm)




Selectivity

0.8 1.0

0.6

0.4

0.2

0.0

Male ending year selectivity for AS—-NOADEL

Length (cm)




Selectivity

0.8 1.0

0.6

0.4

0.2

0.0

Female ending year selectivity for A6-NOADEL

Length (cm)




Selectivity

0.8 1.0

0.6

0.4

0.2

0.0

Male ending year selectivity for A6G-NOADEL

Length (cm)




Selectivity

0.8 1.0

0.6

0.4

0.2

0.0

Female ending year selectivity for EPO-LL-survey-early

50 100 150 200

Length (cm)




Selectivity

0.8 1.0

0.6

0.4

0.2

0.0

Male ending year selectivity for EPO-LL-survey—early

50 100 150 200

Length (cm)




Selectivity

0.8 1.0

0.6

0.4

0.2

0.0

Female ending year selectivity for EPO-LL-survey—-late

50 100 150 200

Length (cm)




Selectivity

0.8 1.0

0.6

0.4

0.2

0.0

Male ending year selectivity for EPO-LL-survey—late

50 100 150

Length (cm)

200




Selectivity

0.8 1.0

0.6

0.4

0.2

0.0

Female ending year selectivity for EPO-OBJ-Disc

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu




Selectivity

0.8 1.0

0.6

0.4

0.2

0.0

Male ending year selectivity for EPO-OBJ-Disc

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu




Length (cm)

100 150 200

50

Female ending year selectivity and growth for A1-LL-n

10 20 30

Age (yr)

40




Length (cm)

100 150 200

50

Male ending year selectivity and growth for A1-LL-n

10 20 30

Age (yr)

40




Length (cm)

100 150 200

50

Female ending year selectivity and growth for A2-LL-n

10 20 30 40

Age (yr)




Length (cm)

100 150 200

50

Male ending year selectivity and growth for A2-LL-n

10 20 30 40

Age (yr)




Length (cm)

100 150 200

50

Female ending year selectivity and growth for A3-LL-n

10 20 30

Age (yr)

40




Length (cm)

100 150 200

50

Male ending year selectivity and growth for A3—LL—-n

10 20 30

Age (yr)

40




Length (cm)

100 150 200

50

Female ending year selectivity and growth for A4-LL-n

10 20 30 40

Age (yr)




Length (cm)

100 150 200

50

Male ending year selectivity and growth for A4—LL-n

10 20 30 40

Age (yr)




Length (cm)

100 150 200

50

Female ending year selectivity and growth for A5-LL-n

10 20 30

Age (yr)

40




Length (cm)

100 150 200

50

Male ending year selectivity and growth for A5-LL-n

10 20 30

Age (yr)

40




Length (cm)

100 150 200

50

Female ending year selectivity and growth for A6-LL-n

10 20 30

Age (yr)

40




Length (cm)

100 150 200

50

Male ending year selectivity and growth for A6—LL—n

10 20 30

Age (yr)

40




Length (cm)

100 150 200

50

Female ending year selectivity and growth for A1-LL-w

10 20 30

Age (yr)

40




Length (cm)

100 150 200

50

Male ending year selectivity and growth for A1-LL-w

10 20 30

Age (yr)

40




Length (cm)

100 150 200

50

Female ending year selectivity and growth for A2-LL-w

10 20 30 40

Age (yr)




Length (cm)

100 150 200

50

Male ending year selectivity and growth for A2-LL-w

10 20 30 40

Age (yr)




Length (cm)

100 150 200

50

Female ending year selectivity and growth for A3-LL-w

10 20 30

Age (yr)

40




Length (cm)

100 150 200

50

Male ending year selectivity and growth for A3—LL-w

10 20 30

Age (yr)

40




Length (cm)

100 150 200

50

Female ending year selectivity and growth for A4-LL-w

10 20 30 40

Age (yr)




Length (cm)

100 150 200

50

Male ending year selectivity and growth for A4—-LL-w

10 20 30 40

Age (yr)




Length (cm)

100 150 200

50

Female ending year selectivity and growth for A5—LL-w

10 20 30

Age (yr)

40




Length (cm)

100 150 200

50

Male ending year selectivity and growth for A5—LL-w

10 20 30

Age (yr)

40




Length (cm)

100 150 200

50

Female ending year selectivity and growth for A6—-LL-w

10 20 30

Age (yr)

40




Length (cm)

100 150 200

50

Male ending year selectivity and growth for A6—LL-w

10 20 30

Age (yr)

40




Length (cm)

100 150 200

50

Female ending year selectivity and growth for A2-OBJ

10 20 30

Age (yr)

40




Length (cm)

100 150 200

50

Male ending year selectivity and growth for A2-OBJ

10 20 30

Age (yr)

40




Length (cm)

100 150 200

50

Female ending year selectivity and growth for A3-OBJ

10 20 30 40

Age (yr)




Length (cm)

100 150 200

50

Male ending year selectivity and growth for A3-OBJ

10 20 30 40

Age (yr)




Length (cm)

100 150 200

50

Female ending year selectivity and growth for A4—OBJ

10 20 30

Age (yr)

40




Length (cm)

100 150 200

50

Male ending year selectivity and growth for A4-OBJ

10 20 30

Age (yr)

40




Length (cm)

100 150 200

50

Female ending year selectivity and growth for A5S-OBJ

10 20 30

Age (yr)

40




Length (cm)

100 150 200

50

Male ending year selectivity and growth for A5-OBJ

10 20 30

Age (yr)

40




Length (cm)

100 150 200

50

Female ending year selectivity and growth for A6—OBJ

10 20 30 40

Age (yr)




Length (cm)

100 150 200

50

Male ending year selectivity and growth for A6-OBJ

10 20 30 40

Age (yr)




Length (cm)

100 150 200

50

Female ending year selectivity and growth for A2-NOADEL

10 20 30 40

Age (yr)




Length (cm)

100 150 200

50

Male ending year selectivity and growth for A2-NOADEL

10 20 30 40

Age (yr)




Length (cm)

100 150 200

50

Female ending year selectivity and growth for A3S-NOADEL

10 20 30

Age (yr)

40




Length (cm)

100 150 200

50

Male ending year selectivity and growth for A3-NOADEL

10 20 30

Age (yr)

40




Length (cm)

100 150 200

50

Female ending year selectivity and growth for A4~NOADEL

10 20 30 40

Age (yr)




Length (cm)

100 150 200

50

Male ending year selectivity and growth for A4—-NOADEL

10 20 30 40

Age (yr)




Length (cm)

100 150 200

50

Female ending year selectivity and growth for A5S—-NOADEL

10 20 30 40

Age (yr)




Length (cm)

100 150 200

50

Male ending year selectivity and growth for AS—NOADEL

10 20 30 40

Age (yr)




Length (cm)

100 150 200

50

Female ending year selectivity and growth for A6-NOADEL

10 20 30 40

Age (yr)




Length (cm)

100 150 200

50

Male ending year selectivity and growth for AG-NOADEL

10 20 30 40

Age (yr)




Length (cm)

100 150 200

50

Female ending year selectivity and growth for EPO-LL-survey—early

0 10 20 30 40

Age (yr)



Length (cm)

100 150 200

50

Male ending year selectivity and growth for EPO-LL-survey-early

Age (yr)




Length (cm)

100 150 200

50

Female ending year selectivity and growth for EPO-LL-survey—-late

0 10 20 30 40

Age (yr)




Length (cm)

100 150 200

50

Male ending year selectivity and growth for EPO-LL-survey—-late

Age (yr)




Total biomass (mt)

_ _
00000ST 0000095

(yw) ssewolq [e10L

0

150

100

50

Year



Total biomass (mt)

1500000

500000

0

Total biomass (mt) with forecast

50

100 150

Year

200




Summary biomass (mt)

_ _
00000ST 0000095

(Jw) ssewolq Arewwns

150

100

50

Year



Summary biomass (mt)

1500000

500000

0

Summary biomass (mt) with forecast

50

100 150

Year

200




Spawning biomass (mt)

I
150

|
100
Year

_ _ _ _ _ _
S0+99 S0+9Y G0+9¢ 00+30

(yw) ssewolq bulumeds



Spawning biomass (mt)

2e+05 4e+05 6e+05

O0e+00

Spawning biomass (mt) with ~95% asymptotic intervals

50 100 150




Spawning biomass (mt) with forecast

S0+99

_ _ _ _
S0+9Y G0+9¢

(yw) ssewolq bulumeds

00+20

200

150

100

50

Year



Spawning biomass (mt)

2e+05 4e+05 6e+05

O0e+00

Spawning biomass (mt) with forecast with ~95% asymptotic intervals

50 100 150 200

Year




Fraction of unfished

0.4 0.6 0.8 1.0

0.2

0.0

Fraction of unfished

50

100

Year

150




Fraction of unfished

0.8 1.0

0.6

0.4

0.2

0.0

Fraction of unfished with ~95% asymptotic intervals

50 100 150

Year




Fraction of unfished

0.4 0.6 0.8 1.0

0.2

0.0

Fraction of unfished with forecast

50

100 150

Year

200




Fraction of unfished

1.0

0.2 0.4 0.6 0.8

0.0

Fraction of unfished with forecast with ~95% asymptotic intervals

1

1

\ [
!

50 100 150 200

Year




Age-0 recruits (1,000s)

Q]
)
o
9)
& o
S—o
—C
O O
S0
-
S
o
S
o o
o—©
o5 o
o © —
O —g
8
e
© O
O—a
U
O
©
0
A
© o
o)
=
o — O
—)
- o
o =i
v o
© -
~ © o
> S
o 3
© S
=0
© 9
)
S
v S
3 —
o ©
i~ >
o d
o -
O Q
e
o 2
~—
© -
O D
- S
o o
=0
C S
tnu
-2
© o
0
R S
o &
S ot
3 S
& 0
0
s
®
' o]
o0
o S
o
S
Iy 4

0000S 0000¢€ 0000T O

(S000°'T) sunioal 0-aby

150

100

50

Year



Age-0 recruits (1,000s) with ~95% asymptotic intervals

_ _
¥0+98 v0+3v

(S000°'T) sunioal 0-aby

150

100

50

Year



Age-0 recruits (1,000s) with forecast

_ _ _
0000S 0000€ 0000T

(S000°'T) sunioal 0-aby

200

150

100

50

Year



Age-0 recruits (1,000s)

4e+04 8e+04

O0e+00

Age-0 recruits (1,000s) with forecast with ~95% asymptotic intervals

Year






_
0¢

_ _ _ _ _
ST 0T 90 00 ¢&0-

uoneIASp JuawlInIoal 6o

0T-

200

150

100

50

Year



Log recruitment deviation

|' ,
‘ 1 \ I! |i i:I , ! Eg | |
|| : i I |:| i | \
W ', I ilili"!i!l! i "H“ | !" !n !i'l}l‘ ‘ii!
sl
"il ||W' Igl |||| ”“ﬂ |
} l ’ I il [ I ! i il
“I " ’ ’ d': || | ’ |J
”" |\I ~ | |
| [
: >0 100 150




Asymptotic standard error estimate

0.8

0.6

0.4

0.2

0.0

Recruitment deviation variance

Year

S
e P
@ % o] 2
% o ] [0) w—
o [} olb o oO
[o]
W %l o ’
YN
(4 b o
00"-' OP-OO;E’& ® 04 ° o
Ooh'o o @ 8) oO
o©° o 0© ’?) %O 00| O, % O‘ ,
o ®| \\ Q)@,o, Oé)
o o Ml oe lggp o
o5, “ T o "ol
Oo °
[ [ [ [
50 100 150 200



r/;/)Z/URZ

1-SE(

1.0

0.5

0.0

-0.5

= = bias adjust in model
- ostimated alternative

100

Year

150

200




Recruitment (1,000s)

0

Spawning biomass (mt)

—— EXp. recruitment
8 |---- Exp. recruitment after bias adj. ©
8 1 e Estimated recruitments
ol +  Unfished equilibrium
o
S
o p—
o
#
o
S — )
o
(92]
e
o °
o
o p—
o
(Q\
o
o
o p—
(@]
i
| | | | |
Oe+00 1le+05 2e+05 3e+05 4e+05 5e+05




Recruitment (1,000s)

—— EXp. recruitment
8 |---- Exp. recruitment after bias adj. 320
S ® Estimated recruitments
ol +  Unfished equilibrium
o
o
o
o
#
o
S 93 o
o
o™
122 @
o 110 ©
o
8 38 O
AN
290ap 53000
S 8 S0
o @) © %0 ,
S Q@O@,@@_}t_ <1090
o © o)
%90%‘5’
© | | | | |
0e+00 le+05 2e+05 3e+05 4e+05 5e+05

Spawning biomass (mt)




Log recruitment deviation

2 320
17 380
2043p 550
S ©c9
8, © 988
0 — 00 ¢ 17@°O
CDEO%%JOO ©
5QW@650
_1 —
_2 —]
[ [ [ [
0.0 0.2 0.4 0.6 0.8

Spawning output (relative to B)



Landings (mt)
30000 40000 50000

20000

10000

0

| l‘iﬂ’wh'?%%n.'\?r e

)

EPO-OBJ-DI&¢

I
50 100 150

Year




_
0000%

_ _
0000€ 0000¢

(yw) sBuipuen

_
0000T

_
0

40 60 80 100 120 140 160 180

20

Year



/

22" 2B 1) IR
1.5

- ‘7\. y

2%

sarsaldals -’}

.é

A
!

I
Iy

\

|
&4

|
)

!
it

AL i Remd Ot B

cC C C C E
L4404 D O
R R R |
HA DY WO e
L<LI<CLL
238138 Sannn
_ _ _ _ _
0000z  000ST ~ 0000T  000S 0

(yw) sBuipue paiodadxe pue panlasqO

100

50

Year



Continuous F

0.10 0.15 0.20

0.05

0.00

Al-LL-n
A2-LL-n
A3-LL-n
Ad4-LL-n
A5-LL-n
A6-LL-n
Al-LL-w
A2-LL-w
A3-LL-w
Ad4-LL-w
AS5-LL-w
AG6-LL-w
A2-0BJ
A3-0BJ
A4-0BJ
A5-0BJ

A6-OBJ [\
fv’!‘ WM@ W M“r D il i o

50

I
100 150

Year




0T

dds

150

100

50

Year



0T

ddS-1

00

150

100

50

Year



(1-SPR)/(1-SPR_MSY)

1.2

1.0

0.8

0.6

0.4

0.2

0.0

Management target

50

100

Year

150




|||||||




00059

000v

000€

Xapul|

000¢

_
000T

70

60

50

40

30

20

Year



/V/o
..!..o // °
/4 .
RIS
%o ®
o
o o r“
,“,.......
e
o,r
o®
_ _ _ _
000¢ 000¢ 000T 00§

Xapul pajoadx3y

4000

3000

2000

1000

Observed index



9’8

_
¥'8

_
¢8

_ _
08 81

xopul 6o

_
9/

[
V.

_
(A

70

60

50

40

30

20

Year



9’8

_ _ _ _ _ _ _
¥'8 ¢8 08 8L 9L V. (A

xopul 6o

70

60

50

40

30

20

Year



'8

_
18

_
0'8

_
6L

_
8L

Xopul pajoadxa B0

8.2

8.0

7.8

7.6

7.4

Log observed index



[enpisay

70

60

50

40

30

20

Year



00

uoneinaqg

T0-

_
¢'0-

70

60

50

40

30

20

Year



00S€

_ _ _ _ _ _
000€ 00S¢ 000¢ O00ST 000T 00S

Xapul|

180

160

140

120

100

80

Year



00S€

_ _ _ _ _
000€ 00S¢ 000¢ O00ST 000T

Xapul|

_
00S

180

160

140

120

100

80

Year



o\
\ °
\
° \
\
° \
\
)
\
\' e
. o, o
‘® [ )
8 P
.. K
® e
", oo
® o,
. % T @
° ooo / R
. °
° o °
° o -\ 3
° O °
o \ °
8 °% .\°
° \
o ®e \ °
°
° 9/ %
e
Yo ode
° ,
el
o o ..
oo © o0
\
°
°®
° \
\
\
\
o

_ _ _ _
000¢ 00ST 000T 009

Xopul paloadx3

1000 1500 2000 2500

500

Observed index



I O L
r 1 A9J
L F O
I I O
I rme
. t 1%
| I O !
F O T 1
I A2 L
I F O T
I L A4 ]
F T O T
I F O T
I O L
19 LI
O 1 1
T O 1
I 19 1 !
I — .
L 19
L O !
| t O Y 1
, —O 1 !
L O 1
L F O
I LI J I
I I O L
I T O !
L O LI
I L ~ !
r I A5
L F T
L O T
L F n% 1
| t O Y 1
— O 1 !
W O !
L F A — 1
L O 1 !
= O 1 !
T 19 1 !
¥ 195 T 1
O 1 !
O 1
T O LI
L F 1% 1 1
, T O 1 1
o O Y 1
H O 1
n 14 L]
F O i
T O LN}
L 1) 1
L O !
¥ 1% T 1
T O 1
L O 1,
| F O 1
I F O 1
I I O L |
I T O 1 |
I T O 1
L O
L O !
| F o 1
i 3 i !
L O T
I O 1 !
Lt O T 1
F O 1
L O 1 1
, O 1 !
\®) L
L O ] 1
¥ 185 1
o 1 !
I 19 L
T O 1 !
. O T
I — O 1
I LI L% I
Lt O nJ
L F Oy 1
1 o4 n
F ne; 1
O 1 !
O 1
O 1 !
L 1% 1
I T O 1 |
L O T !
, T O 1 1
T n% 1
O 1 !
O T 1
I O 1,
F U L]
O 1

xapul 6o

99

180

160

140

120

100

80

Year



-G

xopul 6o

99

180

160

140

120

100

80

Year



Log expected index

7.3 7.4 7.5 7.6

7.2

7.1

°
°
o °
°
° °
(B
° ® o o
° .
8 e, - °
2 -
"
° ;-
7
o
/"
g
L7
Y
o, 7 7
4
d
rd
4
d
rd
4
- °
oo
°
° ° °
° -
°®
- °
° ®
. ° °

7.2 7.4

Log observed index

7.6

7.8




Residual

80 100 120 140 160 180

Year




Deviation

-0.2 0.0 0.2 0.4

-0.4

C
) RS .
° ® ®
o e .oo
® ° ® Y
® e
............. ® @ ®, e. @ °
oo PR J 0 & ; ......
ood’ ° o e
® o 00
e
o ©®
°® X
)
. .
[ [ [ [ [ [
80 100 120 140 160 180

Year




I
150

[ ]
14
¢
o
|
100
Year

0 rrrriigig - # T

Xapul pazipepuels



Age

40

30

20

10

030000000 AD00000E000000000000000000
g0 Goooa(3000000a000GRIGNR0AI00000000000000C0
QORI ...-lntn-..;..........xp BDPOaGN0000000000000x
e L

-umé f0o 000000 RE3SPo0a0000000aaNI3Ne0aaE000adDNG
JDooa3aRRDo00a{¢raa00ec0

1‘(III‘\Ii‘;( l)l
s my

00000 000A00e 600000 60a3000N

0G0 6000000000000

UL (10 11D e (101 L1 6 o

(1010 2o L0 e 1]0: 108,
10 CraaRR ol BGAR:

({ "ul’wll (X

G .«-.( &

3

oAy REINAA00aGRan0

30000000
LTI Toee
QR0 300
GB0000IIIRD
-umn;nj»)

( (T ]pm W« qnmnu))
(@@ o,
( (@

( |
.‘1.( Ry ‘, QL I(,“.Jhl( (U d.m (W),

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
16 27 38 49 60 71 82 93 106 120 134 148 162 176

Year




Age

40

30

20

10

ol
(P00 0o

o PooocCx

X O Doooc0o X
0 oooc0n

00000000() Qoood

Q0000

e T —
B0000000ag() GB003o0000cannIERRRI0AIN0000000003000
oo CB00g 00000 3
\\V
o3 0 oooocs

4]0
DEREUTR

(cnulIIllIIlvT ®
(( qlmu""

LR XU

000a0( 000A00e 2000006 0a30000

0000000 X000De 0C0G0000A0DI0X

Q0T DreaniDreadIDuGa000d
QBDocaaRBoaiG:
1) oG ool BOE:
o 0[@ Jeelcagectdita

({ "u ((Eu gy
N |l-q( 8

q [ [
u}u 1 ,;‘ u ,, QU l(,“.Jul( ( )lm

00000000
00GBAGE0IG000
GRB0AR00a
(B0000KITED
110006

lIII lI\)(l (@
QC OOt ca n))
G eaion)

(i),

N/
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

16 27 38 49 60 71 82 93 106 120 134 148 162 176

Year




X®
X
,zA.\o
ST
2. VW\O. 0
70
X T 0
e
&G
32
&
¢ ©
- YO o o
X%
X
&0 O ©
=Ko
<cANIN
~. X0
- ‘I O 6
R oo . ~©
AR
&8
© a7
N&.Vl © .o
\»(o .Q o
57090, _ °
SR 50
S &
>
% Y IIOO
, 8
O n%\
B~
X %
<X O o
X =90
2 &
= Ay -

Females

-0 -

(1K) abe uesy

_|—>%— Males

o

150

100

50

Year



Age

40

30

20

10

03000000 o 000003000000 000009 50000000a3000

3po0o00caluaERIN00aa0000000a

ux)\nu.x.‘.....

oogiOX006

aQ0BITProaaRroalGE

Q0313111002801 X L]0 et 105 I

(a1 a1 Je1qda it o et} CRODoaCooa IR BRI KRG
1002 10]C RBCR: X30aoa00oaRA X R J00a0R; 4 TIT1110[000)
CIRAC R RRIRhaaR 0 ‘\ ATC T T3 (000 @01 ; 1 ; 4 {XRBIRBIRIGARKIIT)

0 n.uﬁ..’.'t‘."xm .41‘

(% m"@p Ea((@1
SOay( (@ A0 mu
m.m q mlu [ (X

‘lellhumlw [(( T y
O (G ( u}u W u‘ Qu ,, AL u(‘“.‘)h;( (T “MA

[TV IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
16 27 38 49 60 71 82 93 106 120 134 148 162 176

Year




Age

40

30

20

10

XQ00a0D° 200000000000

(3200000000003 BIIN00AA000000 o 00 30000

(30000 IR > 300a(3D00aC 2000000000000

I)‘I 13 fareeee ¢ o - 300aDAGINN000000000000

S,
@ a I 500000Q0ETAD>0aB0PON:

CQORIroanaP
0aQ3aY) Broaaioadi s
..1...-.“(.1... 3

(@ e

q«
(T =
: g

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
16 27 38 49 60 71 82 93 106 120 134 148 162 176

Year




Females

-0 -

oT

(1K) abe uesy

_|—>%— Males

o

150

100

50

Year



Age

40

30

20

10

—0.35

0.4 1

0.45

50

100

Year

150




Length

250

o 2Q 610 )4

200 —

150

100 —

50 —

UL
17 28 39 50 61 72 83 94 107 121 135 149 163 177

Year



Length

250

o 2Q 610 )4

200 —

150

100 —

50 —

UL
17 28 39 50 61 72 83 94 107 121 135 149 163 177

Year



Mean length (cm)

80

60

40

20

-0 -

Females
—%— Males

d
5
®
>,
o
\\,‘""‘ ®0
(< Al
o 979
Y
2
(€]

)
G A 5
(0. O SN
A ). RS &
EX X 78 Cr oY
X p C Py
Q F‘/V qQ D b "‘
" QG ‘{‘" .;'\ § d .«ffo {/
D Vs &%
O
.t O %)

Sl ‘:‘:2 ’
¥ R
(1178}
\
CX NG
Q o? :'4
&)

50

100

Year

150




Length

250

o 2Q 610

200 —

150

100 —

50 —

UL
17 28 39 50 61 72 83 94 107 121 135 149 163 177

Year



Length

250

o 2Q 610

200 —

150

100 —

50 —

UL
17 28 39 50 61 72 83 94 107 121 135 149 163 177

Year




80 100

60

Mean length (cm)
40

20

-o- Females
—%— Males

50

Year



Length

200

150

100

50

50

100

Year

150



Females
Males

_ _ _ _ _
0005 000y 000E 000C  0O00T 0

wnuqglinba 1e abe e sisaquiny

40

30

20

10

Age



€0-°1

_ _ _ _
¥0-°8 ¥0-°9 v0-3F v0-°¢

(1K) abe panlasqo Jo As

_
00+20

40

30

20

10

True age (yr)



B R R R R R R
ORr N WO

Observed age (yr)

9
8
7
6
5
4
3
2
1

0 2 46 8 11 14 17 20 23 26 29 32 35 38

True age (yr)



Proportion

0.25
0.20
0.15
0.10
0.05

0.00
0.25

0.20
0.15
0.10
0.05

0.00
0.25

0.20
0.15
0.10
0.05

0.00
0.25

0.20
0.15
0.10
0.05
0.00

:66 N adj.=0.1}76 N adj.=0.495 N adj.=01115 N adj.=2.5
i M

:69 N adj.=0.2[77 N ad}.=0.9 Nad=0116 N ad=06
|k | AMM, MAL
:72 N adj.=0.883 N ad.=1.9100 N adi=2.71123 N adj.=5
|k abu | A
173 N adj.=0.7(84 N adj.=1.6(114 N adj.=0.3(124 » N adj.=3.9

N’h

A

A

.

100 150 200

! ! !
50 100 150

Length (cm)

T
200

100 150 200

A,

50 100 150 200



Proportion

0.25
0.20
0.15
0.10
0.05

0.00
0.25

0.20
0.15
0.10
0.05

0.00
0.25

0.20
0.15
0.10
0.05

0.00
0.25

0.20
0.15
0.10
0.05
0.00

125

N adj.=5.7

LA

_148

N adj.=1.1]

il

162

N adj.=0.3

M

163

N adj.=2.1

b

100

150 200

Length (cm)



- 001 © 0.2

114 123

83

66 73

(w) ybua

162

148

95

Year



Al-LL-n (whole catch)

400

300

200

100

Mean length

~100-

~200-

s

I I
80 100 120

Year

I
140

I
160




Proportion

0.30
0.25
0.20
0.15
0.10
0.05

88
0.25
0.20
0.15
0.10
0.05

848
0.25
0.20
0.15
0.10
0.05

88
0.25
0.20
0.15
0.10
0.05
0.00

:46 N adj.=17.451 N adj.=1.456 N adj.=2.2/62 N adj.=12.8

5 ol | A

:47 N adj.=10.952 N adj.=0.1]57 N a4 =3.963 N adj.=3.1

5 !

:48 N adi.=9.953 Nadi=6.160 N adi.=3.1]64 N adj.=17.4

:49 N adj.=7.254 N adj.=12.461 N adj.=8.365 N adj.=24.7]

E T MI 1 MI T M. T Ml
50 100 150 200 50 100 150 200 50 100 150 200 50 100 150 200

Length (cm)



Proportion

0.30
0.25
0.20
0.15
0.10
0.05

88
0.25
0.20
0.15
0.10
0.05

848
0.25
0.20
0.15
0.10
0.05

88
0.25
0.20
0.15
0.10
0.05
0.00

66 N adj.=68.870 N adj.=20.174 N adj.=63.5(78 N adj.=27.7]
67 N adj.=2071 N adj.=18.1]75 N adj.=33.979 " Nadj.=34.9
68 N adj.=69.272 N adj.=18.276 N adj.=46.980 N adj.=26.4
M M
69 N adj.=35.773 N adj.=37.777 N adj.=76.881 N adj.=271
| WI | WI | [ [ I | wl
50 100 150 200 50 100 150 200 50 100 150 200 50 100 150 200

Length (cm)



Proportion

0.30
0.25
0.20
0.15
0.10
0.05

88
0.25
0.20
0.15
0.10
0.05

848
0.25
0.20
0.15
0.10
0.05

88
0.25
0.20
0.15
0.10
0.05
0.00

:82 N adj.=40.586 N adj.=52.5(90 N adj.=69.994 N adj.=38.1
583 N adj.=35.587 N adj.=33.391 N adj.=46.595 N adj.=31.2
E s arth P
f84 N adj.=20.588 N adj.=14.6(02 N adj.=14.406 N adj.=6.4
E stpsih, ol P it
:85 N adj.=57.7]89 N adj.=43.493 N adj.=28]97 N adj.=12.1]
E | )IAI | I’*’L}-’I‘kl | WI | WI
50 100 150 200 50 100 150 200 50 100 150 200 50 100 150 200

Length (cm)



Proportion

0.30 98 N adj.=29.6102 N adj.=26.8106 Nadi=209111 N adj.=24.2
0.25
0.20
0.15
0.10
0.05

a

aal™, |

898 Joo N adj.=15.6/103 N adj.=43.2107 Nadj.=20.4112 N adj.=27.
0.25
0.20
0.15
0.10

0.05

898 3700 %5.5 104 AA{J#;}],;O.? 108 Nadj.=19113 %1.3
0.25
0.20
0.15
0.10

838 —-1101 N adj.=20.5105 N adj.=22.9110 N adj.=29.71115 N adj.=5.5

0.25

0.20

0.15

0.10 M

0.05

0.00 [ T T Ml T T T |
50 100 150 200 50 100 150 200 50 100 150 200 50 100 150 200

4

i

}

Length (cm)



Proportion

0.30
0.25
0.20
0.15
0.10
0.05

88
0.25
0.20
0.15
0.10
0.05

848
0.25
0.20
0.15
0.10
0.05

88
0.25
0.20
0.15
0.10
0.05
0.00

116 N adj.=15.6120 N adj.=25.2124 Nadi=7.3128 N adj.=11]
M

117 Nadj=22.3121 N adj.=33.7]125 Nadj.=6.2129 N adj.=13.2

118 N adj.=20.3122 ‘%&4 126 N adj.=19.71130 N adj.=12.2
M M

119 Nadj=15.1123 N adj.=5.1127 Nadj.=7.8131 %.5

T WI T 1 T T W| T %MW_A&‘V’

50 100 150 200 50 100 150 200 50 100 150 200 50 100 150 200

Length (cm)



Proportion

0.30 {132 N adj.=6.6136 N adj.=5.8 140 N adj=18.3 146 N adj.=2.4
0.25 —
0.20
0.15 -
0.10
0.05 -

8% J133 N adj.=27.5137 Nadj.=12.8141 Nadi=12.2147 Nad.-18
0.25
0.20
0.15
0.10
0.05

898 J132 N adj.=29.7138 N adj.=21.4142 Nadj.=4.2(148 N adj.=2.9
0.25
0.20
0.15
0.10

838 —1135 N adj.=3(139 N adj.=11.5145 N adj.=3.2149 N adj.=2.5
0.25 -
0.20
0.15 -

0.10

I TR T Ml
0.00 T T T T T T I T | T T T T 1 T
50 100 150 200 50 100 150 200 50 100 150 200 50 100 150 200

Length (cm)



Proportion

0.30
0.25
0.20
0.15
0.10
0.05

88
0.25
0.20
0.15
0.10
0.05

848
0.25
0.20
0.15
0.10
0.05

88
0.25
0.20
0.15
0.10
0.05
0.00

153 N adj.=7.8157 N adj.=4.7161 N adj.=14.5165 N adj.=0.9
h ... D
154 N adj.=55158 Nadj=2.2162 Nadj=9.4166 N adj.=0.2
A

155 N adj.=20.3159 N adj.=19163 N adj=16.4167 N adj.=11.8
156 N adj.=5.1160 N adj.=4.5164 N adj.=10.9168 N adj.=1.9
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0.30
0.25
0.20
0.15
0.10
0.05

88
0.25
0.20
0.15
0.10
0.05

848
0.25
0.20
0.15
0.10
0.05
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0.25
0.20
0.15
0.10
0.05
0.00

169 N adj.=2.1{173 N adj.=5.14
A

170 N adj.=6.7[174 N adj.=1.9
A aA MAM\\M
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172 N adj.=13.7|1176 N adj.=7.3
] ] A-N«q_L
T 1 T T T T T T
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0.35
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0.20
0.15
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0.05
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0.35
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0.25
0.20
0.15
0.10
0.05

0.00
0.35

0.30
0.25
0.20
0.15
0.10
0.05

0.00
0.35

0.30
0.25
0.20
0.15
0.10
0.05
0.00

45 N adj.=31.154 N adj.=165 N adj.=6.469 N adj.=41.8
i A A JMA
Jas N adj.=6.755 N adj.=1.7/66 N adj.=1570 N adj.=46.7]
] mh”'mtdlu A A
J48 N adj.=3.8/2 N adj.=3.467 N adj.=371 N adj.=16.2
] W ;.m,.AM_ A )M‘M
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0.35
0.30
0.25
0.20
0.15
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0.05

0.00
0.35

0.30
0.25
0.20
0.15
0.10
0.05

0.00
0.35

0.30
0.25
0.20
0.15
0.10
0.05

0.00
0.35

0.30
0.25
0.20
0.15
0.10
0.05
0.00

173 N adj.=5.577 N adj.=13.981 N adj.=55.985 N adj.=11.8

Jd72 N adj.=9.578 “Nadj.=26.682 N ad}.=26.886 N ad}.=8.2

] A M—.

175 N adj.=0.2(79 N adj.=483 N adj.=387 N adj.=1.8
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0.30
0.25
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0.15
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0.05
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0.15
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0.05
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0.35

0.30
0.25
0.20
0.15
0.10
0.05

0.00
0.35

0.30
0.25
0.20
0.15
0.10
0.05
0.00

-89 N adj.=595 N adj.=1.6(101 N adj.=4.8(105 N adj.=48.4
192 N adj.=1796 N adj=09102 Nad=71106 N adj=11.6
] A M M ﬂk_ oy
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0.35 4109 N adj.=1.6(113 N adj.=2.9117 N adj.=21122 N adj.=2.2
0.30
0.25
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0.15
0.10
0.05

899 1975 Nadj=1.3114 Nadj.=12.7118 Nad.=1.9125 N adj.=2.3

0.30
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0.20
0.15
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0.05 — Jh,,\ An.
0.00 A Am“."_ A — B
035 4111 N adj.=1115 N adj.=21120 N adj.=5.2(126 N adj.=0.2]
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0.25
0.20

0.15

0.10 — m A

o5 M, . N 1] Mn
035 112 N adj.=2.4116 N adj.=4121 N adj.=7.2(127 N adj.=1.3
0.30 —
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0.35
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0.25
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0.05
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0.35
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0.25
0.20
0.15
0.10
0.05

0.00
0.35

0.30
0.25
0.20
0.15
0.10
0.05

0.00
0.35

0.30
0.25
0.20
0.15
0.10
0.05
0.00

128 N adj.=2.9134 N adj.=1.5(142 N adj.=7154 N adj.=0.3
129 N adj.=5.2{135 N adj.=1.7149 N adj.=1.4157 N adj.=0.4
" M_w o )
130 N adj.=5.3 N adi=1.5150 Nadi=29158 N adj.=1
N Pt ALMMMA Al s i
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0.35
0.30
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0.00
0.35

0.30
0.25
0.20
0.15
0.10
0.05

0.00
0.35

0.30
0.25
0.20
0.15
0.10
0.05

0.00
0.35
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0.25
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0.05
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:45 N adj.=5.949 N adj.=0.954 N adj.=0.1461 N adj.=5.14
E a M AAMA{& A

26 Nad=1551 N adj=2.756 N adj=5.762 N adj.=0.3
1 b | bl
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|
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0.25
0.20
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0.05
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0.20
0.15
0.10
0.05
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0.20
0.15
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0.05
0.00

65

N adj.=8.969 N adj.=12.973 N adj.=677 N adj.=15.7]

66

67

N adi.=1.470 Nadj.=1.474 N adi.=278 N adj.=3.9

N adj.=2.4[71 N adj.=4.375 N adj.=579 N adj.=9.4

iy

68

" A 2
N adj.=3572 N adj.=20.676 N adj.=19.8(80 N adj.=5
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0.25
0.20
0.15
0.10
0.05
0.00

0.25

0.20
0.15
0.10
0.05
0.00
0.25
0.20
0.15
0.10
0.05
0.00
0.25
0.20
0.15
0.10
0.05
0.00

81 N adj.=3.185 N adj.=10.589 N adj.=9.293 N adj.=30.5
A
82 N adj.=1.486 N adj.=990 N ad}.=0.394 N adj.=4.4
. UL
33 N adj.=12.587 N adj.=17.991 N adj.=2.7]95 N adj.=33.3
..
34 N adj.=3783 N adj.=37.492 N adj.=4.396 %41.4
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T
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T
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0.25
0.20
0.15
0.10
0.05
0.00

0.25

0.20
0.15
0.10
0.05
0.00
0.25
0.20
0.15
0.10
0.05
0.00
0.25
0.20
0.15
0.10
0.05
0.00

97 N adj.=19.8101 N adj.=11.3(105 N adj.=8.4109 N adj.=13.6

98 N adj.=5.7102 Nadj.=4.1]106 Nadj.=09110 %.g

i | A

99 N adj.=4.4103 N adj.=2.2107 A adj.=03111 N adj.=2.4

b, ikl il
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0.25
0.20
0.15
0.10
0.05
0.00

0.25

0.20
0.15
0.10
0.05
0.00
0.25
0.20
0.15
0.10
0.05
0.00
0.25
0.20
0.15
0.10
0.05
0.00

113 N adj.=17.3117 N adj.=5121 N adj.=9125 N adj.=6.9
114 Nadj.=1.7118 N adj.=4.4122 N adj.=1.2126 N adj.=3
M A
115 Nadi=7.3119 N adj.=6.8123 N adj=1.5127 N adj.=3.3
. MM a Mm« P .
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50 100 150 200 50 100 150 200 50 100 150 200 50 100 150 200
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0.25
0.20
0.15
0.10
0.05
0.00

0.25

0.20
0.15
0.10
0.05
0.00
0.25
0.20
0.15
0.10
0.05
0.00
0.25
0.20
0.15
0.10
0.05
0.00

129 N adj.=3.5133 N adj.=8.8(138 N adj.=2.7145 N adj.=2.14
aAA L M 2\
130 N adj.=2.1134 N adj.=0.21139 N adj.=5.9147 N adj.=1.1]
131 N adj.=6.7]136 N adj.=5.6/140 ~Nadi=258148 N adj.=14.4
132 N adj.=26.5137 N adj.=6.1{141 N adj.=3.5149 N adj.=10.2
T )’lwﬂl’N‘l T MI T M’\A‘l T T“Ml
50 100 150 200 50 100 150 200 50 100 150 200 50 100 150 200

Length (cm)



Proportion

0.25 152 N adj.=16.8/156 N adj.=45.9161 N adj.=4.6(167 N adj.=24.4

0.20
0.15
0.10
0.05
8'22 153 N adj.=10.3157 " N adj.=8.2163 " N adj.=5.11168 N adj.=20.7
0.20
0.15
0.10
0.05
8'(2)2 154 N adj.=3.7159 - N adj.=4.9164 N adj.=22.2169 N adj.=2.§
0.20
0.15
0.10
07 b, e i, T
0.00 s

155 N adj.=9.5(160 N adj.=25.1165 N adj.=1.4170 N adj.=0.5

]

?

B
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0.10
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0.25
0.20
0.15
0.10
0.05
0.00

0.25

0.20
0.15
0.10
0.05
0.00
0.25
0.20
0.15
0.10
0.05
0.00
0.25
0.20
0.15
0.10

0.05

0.00

171 N adj.=12.4175 N adj.=]
172 N adj.=22.7[176 N adj.=3.5
ol M}'\A/\VAEA',
173 N adj.=7.9 I I I

50 100 150 200
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0.25
0.20
0.15
0.10
0.05

0.00
0.25

0.20
0.15
0.10
0.05

0.00
0.25

0.20
0.15
0.10
0.05

0.00
0.25

0.20
0.15
0.10
0.05
0.00

145 N adj.=2.6(50 N adj.=2.4/55 N adj.=2.963 N adj.=26)

_|46 N adj.=3.451 N adj.=9.359 N adj.=1.465 N adj.=3.3
AJ’M'\A . ALML . .)\MAAA AMM

a7 N adj.=10.453 N adj.=0.561 N adj.=0.666 N adj.=12.4
mh ka AAM,\ »AW’U. A

148 N adj.=0.6(54 N adj.=1.7/62 N adj.=267 N adj.=51.9

. Mﬂh - S
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50 100 150 200 50 100 150 200 50 100 150 200 50 100 150 200

Length (cm)



Proportion

0.25
0.20
0.15
0.10
0.05

0.00
0.25

0.20
0.15
0.10
0.05

0.00
0.25

0.20
0.15
0.10
0.05
0.00

0.25

0.20
0.15
0.10
0.05
0.00

_168 N adj.=4.7|72 N adj.=5.2{77 N adj.=4.6(81 N adj.=29.9
169 N adj=28.473 Nad.=4.978 N ad).=18.682 N adj=g
T70 Nadj.=5.875 N adj.=13.579 N adj.=16.383 N ad).=23.3
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0.25
0.20
0.15
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0.00
0.25

0.20
0.15
0.10
0.05

0.00
0.25

0.20
0.15
0.10
0.05
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0.15
0.10
0.05
0.00

185 N adj.=12.389 N adj.=10.7(94 N adj.=2.799 N adj.=1.2
)UN\M\L MAMMA\ A
_|86 N adj.=5.791 N adj.=1.7]95 N adj.=5.3100 N adj.=1.3
T87 N adj.=21.497 N adi=14996 N adj.=13.5101 N adj.=1.1
W LMA M Aﬂ A
188 N adj.=1893 N adj.=6/97 N adj.=8.4102 N adj.=0.2
T WI T ‘T"‘Wl T “Ml T A|
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0.25 103 N adj.=0.4107 N adj.=28.1112 N adj.=12.6(116 N adj.=9.4
0.20

0.15

0.10

o] fm /\;AKM,L
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0.05
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0.15
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0.05
0.00

Length (cm)

4120 N adj.=15.9124 N adj.=0.6(128 N adj.=5.§132 N adj.=17.9
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T122~  Nadi=1.7126 N adj.=4.5 Nadi=32134 N adj.=1.9
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{137 N adj.=5141 N adj.=2.9146 N adj.=1150 N adj.=4.6
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153 N adj.=4.9157 N adj.=3.4161 N adj.=1.4167 N adj.=3.5
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