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Ending year expected growth (with 95% intervals)
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Length−based selectivity by fleet in 2017
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Age−based selectivity by fleet in 2017
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Derived age−based from length−based selectivity by fleet in 2017
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Male time−varying selectivity for US_2
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Female ending year selectivity for CAN_ERLY_5
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CAN_LATE_4 (retained catch)
M

ea
n 

le
ng

th

Year



●●●

●

●●

●

●

●
●

●

●

●

●

●

●

●●●

●

●
●●

●
●

●●●
●

●●●●
●●●●●●●●●

1971 N=12
effN=74.9

0.00

0.05

0.10

0.15

Length comps, retained, JPN_ERLY_5

Length (cm)

P
ro

po
rt

io
n

●●●●●●●●●●
●
●●●

●
●
●●

●●
●●

●
●●●

●

●

●

●

●●
●

●

●

●

●

●

●●

●

●
●
●●

●●●●
●●●●

1975 N=12
effN=60.7

0.00

0.05

0.10

0.15

●●●●●●●●●●●
●
●
●
●●

●
●

●
●

●●

●
●
●
●

●●●
●

●●●
●
●
●
●
●
●●

●
●●●●●●●●●●●●

1976 N=12
effN=75.8

0.00

0.05

0.10

0.15

●●●●●●●●●●●
●●●●●

●

●●●
●●●

●
●●●

●
●

●●●
●
●

●

●
●
●●

●●

●

●
●
●●●●●●●●●●

1977 N=12
effN=140.5

50 150 250

0.00

0.05

0.10

0.15

●●●●●●●●●●●●
●●

●●●●

●●●
●●

●

●●●●

●
●
●

●
●●●●●●●●●●●●●●●●●●●

1978 N=12
effN=80.2

●●●●●●
●●

●

●●●●●●
●●

●
●

●

●

●
●
●
●

●
●
●●

●●
●●

●
●
●●●●●●●●●●●●●●

1979 N=12
effN=343.7

●●
●
●
●
●
●●●

●●

●●●
●

●

●

●

●
●●

●
●

●

●
●

●

●

●●
●●●

●●●●●●●●●●●●●●●●

1980 N=12
effN=131.8

●●●●●
●●●●●●

●●

●●
●●●

●
●●●

●
●
●●

●●
●●●●

●●
●●●●

●●●●●●●●●●●●●

1981 N=12
effN=1907.3

50 150 250

●●●●●●●●
●●●●●

●●●●
●

●

●●●

●

●
●●

●
●
●●●

●●●●●●●●●●●

1982 N=12
effN=139.8

●●●●
●●●

●●
●●●

●●

●●
●
●●●●●

●●
●●●

●●
●●●●●●●●●●●●

1983 N=12
effN=476.5

●●●●●●
●●●●●

●
●●●●●●●

●●
●
●●

●

●●●

●●
●●

●●●●●●●●●●●●●●●●

1984 N=12
effN=196.5

●●●●●●●
●
●●

●●
●
●●

●
●●●

●
●●

●●●
●●●●●●●●●●●●●●●●●●●●

1985 N=12
effN=1110.8

50 150 250

●●●●●
●
●●●●●●

●●●
●
●●

●●
●
●●●

●●●
●
●●●

●●●●●●●●●●●

1986 N=12
effN=149.7

●●●●●●●

●●

●
●

●

●

●

●

●

●

●●

●●
●

●

●
●
●

●
●●●

●
●
●●

●●●●●●●●●●●●●●●

1987 N=12
effN=65.8

●●●●●●●
●
●●

●●
●●●

●
●●●

●
●●●

●●
●●●●●●●●●●●●●●●●●●●●●

1988 N=12
effN=644.9

●●●

●
●

●

●

●

●

●

●

●

●
●

●
●

●●

●

●●

●●
●●●●●●●●●●●●●

1989 N=12
effN=22.4

50 150 250



●●●●●
●
●
●

●

●

●

●

●

●●
●

●

●

●

●

●

●

●
●
●●●●●

●●●●●●●●●●●●●

1990 N=12
effN=22.1

0.00

0.05

0.10

0.15

Length comps, retained, JPN_ERLY_5

Length (cm)

P
ro

po
rt

io
n

●●●
●
●●

●●●●●●
●●●●●●●●●

●
●
●
●
●●●●●●●●●●●●●●●●●●●

1992 N=12
effN=310.3

0.00

0.05

0.10

0.15

●●●●●●●●●●●●●
●●●

●●

●●

●

●

●
●

●
●
●
●

●
●

●
●●

●●
●●●●●●●●●●●●●

1993 N=12
effN=51.5

0.00

0.05

0.10

0.15

●●●●●●
●●

●●
●●

●●●●
●●●

●
●●●●

●
●●●●●●●●●●●●●●●●●●●●●

1994 N=12
effN=852

50 150 250

0.00

0.05

0.10

0.15

●●●●
●
●

●●
●

●
●

●

●

●

●

●

●

●●

●
●

●

●
●
●●●●●

●●
●●●●●●●●●●●●●●

1995 N=12
effN=43.2

●
●
●
●
●
●

●
●
●
●

●

●
●
●

●

●

●

●

●
●

●

●

●

●
●

●

●

●●●

●

●
●
●●

●
●
●●●

●

●●●●●●●●●●

1996 N=12
effN=52.2

●●●●●●●●●
●
●●

●
●
●●●

●●
●●

●
●●●●●

●●●●●●●●●●●●●●●●●●●●●●●

1997 N=12
effN=274.2

●●●●
●

●●
●
●

●
●
●●●●●●

●●●
●●●

●●●
●●●●●●●●●●●●●●●

1998 N=12
effN=634.6

50 150 250

●●●●●
●

●
●●

●●●

●

●

●
●
●
●

●●
●

●

●

●

●●
●●●

●

●
●●●●

●●
●●●

●●●●●●●●●

1999 N=12
effN=90.8

●●●●●●●

●
●●

●●
●
●
●
●
●●●

●●●●●●●●●●●●●●●●●●●●●●●●●●●●●●

2000 N=12
effN=194.9

●●●●
●

●

●●
●

●●
●
●
●●

●

●

●

●

●
●

●
●●●

●
●●

●
●●●●●●

●●●●

2001 N=12
effN=89.3

●●●

●

●
●
●
●
●
●●●

●●●●●
●●

●
●
●
●●

●●●●●●●●●●●●●●●●●●●●●●

2002 N=12
effN=293.4

50 150 250

●●●●
●
●

●
●

●

●

●

●

●

●

●
●

●

●

●

●

●

●
●

●
●
●

●
●●

●

●

●●
●●

●●●●●
●
●●●●●●●●●●●●●●

2004 N=12
effN=169.1

●●●●●●●●

●
●
●

●●
●●

●●
●●●

●
●●●●

●●●●●●●●●●●●●●●●●●●●●●●

2005 N=12
effN=313

●●●●●
●

●
●

●

●

●●

●

●
●

●

●●
●
●
●●●

●

●

●
●●●

●●
●●●●●●●●●●●●●

2006 N=12
effN=138.9

50 150 250



Pearson residuals, retained, JPN_ERLY_5 (max=53.76)

Year

Le
ng

th
 (

cm
)

1971 1975 1979 1983 1987 1992 1996 2000 2004

50

100

150

200

250

300

350 −50 −30  10  30  50
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00
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00
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00
N−EffN comparison, Length comps, retained, JPN_ERLY_5

Observed sample size

E
ffe

ct
iv

e 
sa

m
pl

e 
si

ze

19711975197619771978

1979

1980

1981

1982

1983

1984

1985

1986
1987

1988

19891990

1992

1993

1994

19951996

1997

1998

1999
2000
2001

2002
2004
2005

2006ar
ith

m
et

ic
 m

ea
n

harmonic mean



−

−

−
− −

−

−

−

−

−
−

−
−

−

−

−

−

−

−

−

−

−

−
−

−
−

−
−

−

−
−

1970 1975 1980 1985 1990 1995 2000 2005

120

140

160

180

200

●

●

●

●
●

●

●

●

●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●

●

●

JPN_ERLY_5 (retained catch)
M

ea
n 

le
ng

th

Year



●●
●●●●●

●●
●

●

●●
●●

●●●

●●

●

●

●

●

●

●
●

●

●

●
●●

●
●●●

●●●●●●●●●●●●●●●

2007 N=7
effN=38.1

0.00
0.02
0.04
0.06
0.08
0.10

Length comps, retained, JPN_MID_6

Length (cm)

P
ro

po
rt

io
n

●●●
●

●
●

●

●●
●

●

●●

●

●
●
●●

●●
●
●

●

●
●
●●

●●●●●●●●●●●●●●●

2008 N=7
effN=259.1

0.00
0.02
0.04
0.06
0.08
0.10

●●●●
●
●●

●

●

●●

●
●
●●●

●●
●●

●
●●●

●
●
●●

●●●●●●●●●●●●●●●●●●●●

2009 N=7
effN=291.1

50 150 250

0.00
0.02
0.04
0.06
0.08
0.10



Pearson residuals, retained, JPN_MID_6 (max=10.29)

Year

Le
ng

th
 (

cm
)

2007 2008 2009

50

100

150

200

250

300
−10  −6   2   6  10



0 2 4 6 8

0
50
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15
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20
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25
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30
0

N−EffN comparison, Length comps, retained, JPN_MID_6

Observed sample size

E
ffe

ct
iv

e 
sa

m
pl

e 
si

ze

2007

2008

2009

ar
ith

m
et

ic
 m

ea
n

harmonic mean



−

−

−

2007.0 2007.5 2008.0 2008.5 2009.0

120

140

160

180

●

●

●

JPN_MID_6 (retained catch)
M

ea
n 

le
ng

th

Year



●●●

●
●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●

●
●

●●
●●●●●●

●●●●●●

2011 N=150
effN=134.2

0.00

0.02

0.04

0.06

0.08

0.10

Length comps, retained, JPN_LATE_7

Length (cm)

P
ro

po
rt

io
n

●●●
●

●

●

●
●
●
●

●●
●

●

●

●
●
●
●●

●
●
●
●
●
●●

●●
●●●●●●●●●●●●●●●●

2012 N=150
effN=528

0.00

0.02

0.04

0.06

0.08

0.10

●●●●
●●

●

●

●
●

●

●

●●

●

●

●
●

●

●

●

●

●
●
●

●

●

●●
●

●

●●
●
●
●●●●●●●●●

2013 N=150
effN=214.9

0.00

0.02

0.04

0.06

0.08

0.10

●●●●●

●
●
●●

●●
●

●●●●
●
●
●

●

●
●

●
●
●
●●

●●●●●●●●●●●●

2014 N=150
effN=510.8

50 150 250

0.00

0.02

0.04

0.06

0.08

0.10



Pearson residuals, retained, JPN_LATE_7 (max=97.5)

Year

Le
ng

th
 (

cm
)

2011 2012 2013 2014

50

100

150

200

250

300 −100  −60   20   60  100



0 50 100 150
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0
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0
N−EffN comparison, Length comps, retained, JPN_LATE_7

Observed sample size

E
ffe

ct
iv

e 
sa

m
pl

e 
si

ze

2011

2012

2013

2014

ar
ith

m
et

ic
 m

ea
n

harmonic mean



−

−

−

−

2011.0 2011.5 2012.0 2012.5 2013.0 2013.5 2014.0

130

135

140

145

150

●

●

●

●

JPN_LATE_7 (retained catch)
M

ea
n 

le
ng

th

Year



●●●●●●

●

●●

●
●
●
●
●
●●

●●●●●

●●

●●

●

●
●
●
●
●

●
●●●

●●●●
●
●●

1986 N=10
effN=68.9

0.00

0.05

0.10

0.15

0.20

Length comps, retained, PORT_8

Length (cm)

P
ro

po
rt

io
n

●●
●

●

●●

●

●●
●
●
●●

●

●

●

●

●
●

●
●
●●●

●●
●
●●●●●●

●●●●

1987 N=10
effN=78.5

0.00

0.05

0.10

0.15

0.20

●●●
●
●

●

●

●

●

●

●

●

●

●

●
●

●
●

●
●

●●
●●●●●●●●●●●●●●

1990 N=10
effN=181.9

0.00

0.05

0.10

0.15

0.20

●
●●

●

●●●●

●

●●

●

●

●

●

●

●

●

●

●
●

●
●●

●●●
●●●●●●

●
●●●

1993 N=10
effN=67.4

50 150 250

0.00

0.05

0.10

0.15

0.20

●●●

●

●

●

●

●

●

●

●

●

●

●

●
●
●

●●

●●

1994 N=10
effN=29.7

●
●

●
●

●

●

●

●

●
●
●

●
●
●●

●
●
●

●●●
●●●

●

1995 N=10
effN=79.7

●●

●●

●

●

●

●

●

●●

●

●●

●●

●

●●●

●

●

●
●●●●

●

●●●●●

1997 N=10
effN=37.6

●●●

●●
●

●

●

●

●

●

●

●
●

●●
●
●
●●●

●●●
●●●●●●●●●●●●●●●●

1998 N=10
effN=32

50 150 250

●●
●

●●
●
●
●●

●

●

●

●

●

●
●

●
●●

●
●●

●●●●●●●●●●●●●●●

1999 N=10
effN=126.5

●●●
●
●
●
●

●

●●
●

●

●

●

●

●

●●
●

●●
●●

●●●●●●●●●●●●●●●●●●

2000 N=10
effN=127.1

●●

●

●●

●

●
●●

●

●●●
●
●
●●

●●

●●
●●●●●●●●●●●●●●●

2001 N=10
effN=81.1

●

●●

●

●

●
●
●●

●
●●●

●

●
●●●

●●
●●●●●●●●●●●●●●●●●

2002 N=10
effN=93.1

50 150 250

●●●●●

●
●●

●

●●●

●
●
●

●●

●
●
●
●●

●●●
●●●●●●●●●●●●●●●●●●●●●●●

2003 N=10
effN=117.8

●●
●●

●

●●

●
●
●

●●●●
●

●●
●●

●
●●

●●●●●●●●●●●●●●●●●●●

2004 N=10
effN=500.3

●●

●●●

●

●

●
●●

●
●
●
●
●

●
●
●●

●●
●●●●●●●●●●●●●●●●●●●●

2005 N=10
effN=122.8

●●●●●

●

●

●

●
●●●●

●

●●●

●●
●
●

●●●
●●●

●●●●●●●●●●●●●●●●●●●●

2006 N=10
effN=209.6

50 150 250



●●●●●●
●

●

●●

●
●●●●●

●
●
●●

●●●
●●●●●●●●●●●●●●●●●●●●●●●●●

2007 N=10
effN=210

0.00

0.05

0.10

0.15

0.20

Length comps, retained, PORT_8

Length (cm)

P
ro

po
rt

io
n

●●●●●●
●

●

●

●

●
●●●●

●

●
●
●●

●●●●●●●●●●●●●●●●●●●●●●

2008 N=10
effN=273.4

0.00

0.05

0.10

0.15

0.20

●●●●●
●●

●
●

●●

●
●

●

●
●

●●
●●

●●
●●●●●●●●●●●●●●●●●●●●●●●●●●

2009 N=10
effN=223.7

0.00

0.05

0.10

0.15

0.20

●●●●
●

●
●
●

●
●

●●●

●
●

●●●

●●
●●●

●●●●●●●●●●●●●●●●●●●●●●●

2010 N=10
effN=213.8

50 150 250

0.00

0.05

0.10

0.15

0.20

●●●●●●●
●
●

●

●

●
●
●

●●
●●

●
●
●
●●●●●

●●●●●●●●●●●●●●●●●●●●●

2011 N=10
effN=297.7

●●●●●●●●
●
●

●
●●

●
●
●●

●●●
●●

●●
●●●●●●●●●●●●●●●●●●●●●●●

2012 N=10
effN=2347.6

●●●●●●●●●●●●

●
●

●●

●●
●●●●

●
●●

●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●

2013 N=10
effN=199.8

●●●●●●
●

●●

●

●
●●

●●●
●●

●●●
●●

●●
●●●●●●●●●●●●●●●●●●

2014 N=10
effN=627.7

50 150 250

●●●●●●

●
●●●

●
●●●

●

●

●●●●
●●

●●
●●●

●●●●●●●●●●●●●●●●●●

2015 N=10
effN=102.7

50 150 250



Pearson residuals, retained, PORT_8 (max=41.67)

Year

Le
ng

th
 (

cm
)

1986 1990 1994 1998 2002 2006 2010 2014

50

100

150

200

250

300

350
−50 −30  10  30  50
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N−EffN comparison, Length comps, retained, PORT_8

Observed sample size

E
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m
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2004
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ith

m
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n
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− −

−

− − −

−

− − −
−

−
−

−

−
−

−
− − − −

−

−

−

−

1985 1990 1995 2000 2005 2010 2015

100

120

140

160

180

●
●

●

● ● ●

●

●
● ●

●

●

●

●

●
●

●
● ● ● ●

●

●

●

●

PORT_8 (retained catch)
M

ea
n 

le
ng

th

Year



●●●●●●●
●

●

●

●●●

●
●

●
●●

●

●●

●

●

●
●
●●●●●

1995 N=3
effN=29.8

0.00

0.05

0.10

0.15

0.20

0.25

Length comps, retained, CHIN−TAI_9

Length (cm)

P
ro

po
rt

io
n

●●●●●●●●●●
●●

●●●

●

●

●

●
●

●●
●

●

●

●●●●●●●●
●
●
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Pearson residuals, retained, CHIN−TAI_9 (max=1.82)
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Pearson residuals, retained, MOR_10 (max=2.79)
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Data by type and year
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Data by type and year, circle area is relative to precision within data type

Year

●●●●●●●●●●
●●●●●●●●●●●●●●●●●●●●●●●●●●

Mean body weight
● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●
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● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

Length compositions
● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

●
● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

Abundance indices
● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●

● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ● ●
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