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2009s3 N adj.=1

50 150 250 350



2009s4 N adj.=1

0.0
0.2
0.4

0.4
0.2

Length (cm)

P
ro

po
rt

io
n

2010s2 N adj.=1

0.0
0.2
0.4

0.4
0.2

2010s3 N adj.=1.2

0.0
0.2
0.4

0.4
0.2

2010s4 N adj.=1

0.0
0.2
0.4

0.4
0.2

2011s2 N adj.=1

0.0
0.2
0.4

0.4
0.2

2011s3 N adj.=1

50 150 250 350

0.0
0.2
0.4

0.4
0.2

2011s4 N adj.=1

2012s2 N adj.=1

2012s3 N adj.=1

2012s4 N adj.=1

2013s1 N adj.=1

2013s2 N adj.=1

50 150 250 350

2013s3 N adj.=1

2013s4 N adj.=1

2014s2 N adj.=1

2014s3 N adj.=1

2014s4 N adj.=1

2015s2 N adj.=1

50 150 250 350

2015s3 N adj.=1

2015s4 N adj.=1

2016s2 N adj.=1

2017s2 N adj.=1

2019s3 N adj.=1

50 150 250 350



Year

Le
ng

th
 (

cm
)

2002 2004 2006 2008 2010 2012 2014 2016 2019

50

100

150

200

250

300

350 0.01 0.5 1



− − − − − − − − − − − − −

−
− −

−

2005 2010 2015

100

150

200

250

CHL+PER comb (whole catch)

−

− − − − − − −
− − − − − −

2005 2010 2015

150

200

250

300
CHL+PER sex (whole catch)

M
ea

n 
le

ng
th

Year



1971s1 N adj.=1

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

1971s2 N adj.=1

0.0
0.1
0.2
0.3
0.4

1972s1 N adj.=1

0.0
0.1
0.2
0.3
0.4

1972s4 N adj.=1

0.0
0.1
0.2
0.3
0.4

1975s3 N adj.=1

0.0
0.1
0.2
0.3
0.4

1976s3 N adj.=1

50 150 250 350

0.0
0.1
0.2
0.3
0.4

1976s4 N adj.=1

1977s1 N adj.=1

1977s2 N adj.=1

1977s3 N adj.=2.7

1977s4 N adj.=1

1978s1 N adj.=1.5

50 150 250 350

1978s2 N adj.=1

1978s4 N adj.=3.3

1979s1 N adj.=1.6

1979s2 N adj.=1

1979s3 N adj.=1

1979s4 N adj.=1

50 150 250 350

1980s1 N adj.=1.8

1983s4 N adj.=1

1984s2 N adj.=1

1984s3 N adj.=1

1984s4 N adj.=3.2

1985s1 N adj.=1.5

50 150 250 350



1985s4 N adj.=1.4

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

1986s1 N adj.=1

0.0
0.1
0.2
0.3
0.4

1986s2 N adj.=1

0.0
0.1
0.2
0.3
0.4

1986s3 N adj.=1

0.0
0.1
0.2
0.3
0.4

1986s4 N adj.=2.1

0.0
0.1
0.2
0.3
0.4

1987s1 N adj.=1

50 150 250 350

0.0
0.1
0.2
0.3
0.4

1987s4 N adj.=2.2

1988s1 N adj.=1

1988s2 N adj.=1

1988s3 N adj.=1

1988s4 N adj.=2.4

1989s1 N adj.=1

50 150 250 350

1989s2 N adj.=1

1989s3 N adj.=1

1989s4 N adj.=3.3

1990s1 N adj.=1.1

1990s3 N adj.=1

1990s4 N adj.=2.9

50 150 250 350

1991s1 N adj.=3.5

1991s2 N adj.=1.9

1991s3 N adj.=1.2

1991s4 N adj.=7.6

1992s1 N adj.=6

1992s2 N adj.=1

50 150 250 350



1992s3 N adj.=1

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

1992s4 N adj.=6.2

0.0
0.1
0.2
0.3
0.4

1993s1 N adj.=4

0.0
0.1
0.2
0.3
0.4

1993s2 N adj.=1.2

0.0
0.1
0.2
0.3
0.4

1993s3 N adj.=2.3

0.0
0.1
0.2
0.3
0.4

1993s4 N adj.=8.5

50 150 250 350

0.0
0.1
0.2
0.3
0.4

1994s1 N adj.=8.9

1994s2 N adj.=3.7

1994s3 N adj.=3.5

1994s4 N adj.=5.9

1995s1 N adj.=6.3

1995s2 N adj.=2.2

50 150 250 350

1995s3 N adj.=2.6

1995s4 N adj.=12.3

1996s1 N adj.=7.6

1996s2 N adj.=3

1996s3 N adj.=4.7

1996s4 N adj.=7

50 150 250 350

1997s1 N adj.=4.8

1997s2 N adj.=2.8

1997s3 N adj.=2.9

1997s4 N adj.=6.6

2002s1 N adj.=14.7

2002s3 N adj.=18.5

50 150 250 350



2002s4 N adj.=35.4

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2003s1 N adj.=28.9

0.0
0.1
0.2
0.3
0.4

2003s3 N adj.=11.8

0.0
0.1
0.2
0.3
0.4

2003s4 N adj.=38

0.0
0.1
0.2
0.3
0.4

2004s1 N adj.=16.9

0.0
0.1
0.2
0.3
0.4

2004s3 N adj.=8.3

50 150 250 350

0.0
0.1
0.2
0.3
0.4

2004s4 N adj.=28.3

2005s1 N adj.=5.4

2005s2 N adj.=3.1

2005s3 N adj.=1

2005s4 N adj.=5.2

2006s1 N adj.=3.1

50 150 250 350

2006s2 N adj.=1.6

2006s3 N adj.=1

2006s4 N adj.=3.2

2007s1 N adj.=3.8

2007s2 N adj.=1

2007s3 N adj.=5.6

50 150 250 350

2007s4 N adj.=8

2008s1 N adj.=6.8

2008s2 N adj.=3.9

2008s3 N adj.=1

2008s4 N adj.=1.2

2009s1 N adj.=7.7

50 150 250 350



2009s2 N adj.=4.1

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2009s3 N adj.=4.2

0.0
0.1
0.2
0.3
0.4

2009s4 N adj.=11.3

0.0
0.1
0.2
0.3
0.4

2010s1 N adj.=9.8

0.0
0.1
0.2
0.3
0.4

2010s2 N adj.=15.8

0.0
0.1
0.2
0.3
0.4

2010s3 N adj.=1.5

50 150 250 350

0.0
0.1
0.2
0.3
0.4

2011s1 N adj.=10

2011s3 N adj.=1.6

2011s4 N adj.=4.5

2012s1 N adj.=12.5

2012s2 N adj.=6.9

2012s3 N adj.=5.5

50 150 250 350

2012s4 N adj.=4.4

2013s1 N adj.=11.8

2013s2 N adj.=8.8

2013s3 N adj.=13.5

2013s4 N adj.=30.8

2014s1 N adj.=14.6

50 150 250 350

2014s2 N adj.=11

2014s3 N adj.=11.6

2014s4 N adj.=15.9

2015s1 N adj.=20.9

2015s2 N adj.=1.1

2015s3 N adj.=11.7

50 150 250 350



2015s4 N adj.=20.3

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2016s1 N adj.=5.3

0.0
0.1
0.2
0.3
0.4

2016s2 N adj.=1.7

0.0
0.1
0.2
0.3
0.4

2016s3 N adj.=20.6

0.0
0.1
0.2
0.3
0.4

2016s4 N adj.=26

0.0
0.1
0.2
0.3
0.4

2017s1 N adj.=5.6

50 150 250 350

0.0
0.1
0.2
0.3
0.4

2017s2 N adj.=3

2017s3 N adj.=14.6

2017s4 N adj.=42.8

2018s1 N adj.=11.1

2018s2 N adj.=3.1

2018s3 N adj.=9.6

50 150 250 350

2018s4 N adj.=20

2019s1 N adj.=8.5

2019s2 N adj.=3.2

2019s3 N adj.=4.1

2019s4 N adj.=3.2

50 150 250 350



Year

Le
ng

th
 (

cm
)

1971 1977 1983 1989 1995 2002 2008 2014

50

100

150

200

250

300

350 0.01 0.5 1



−

−

−

−
−−

−

−

−

−

−
−

−

−
−

−−
−

−−−
−

−
−−

−
−

−−
−

−−
−−

−−−−
−

−−

1970 1980 1990 2000 2010 2020

50

100

150

200

250

JPN+Like (whole catch)
M

ea
n 

le
ng

th

Year



1975s3 N adj.=1

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

1976s3 N adj.=1.7

0.0
0.1
0.2
0.3
0.4

1976s4 N adj.=1

0.0
0.1
0.2
0.3
0.4

1977s4 N adj.=2.3

0.0
0.1
0.2
0.3
0.4

1978s3 N adj.=1

0.0
0.1
0.2
0.3
0.4

1979s2 N adj.=2.2

50 150 250 350

0.0
0.1
0.2
0.3
0.4

1979s3 N adj.=4.9

1983s3 N adj.=1

1983s4 N adj.=1

1984s3 N adj.=3.9

1984s4 N adj.=1

1986s2 N adj.=1

50 150 250 350

1986s3 N adj.=3.6

1988s3 N adj.=1

1989s3 N adj.=1

1990s2 N adj.=1

1990s3 N adj.=1.5

1991s2 N adj.=1

50 150 250 350

1991s3 N adj.=7.1

1991s4 N adj.=1

1992s2 N adj.=2.7

1992s3 N adj.=3.4

1992s4 N adj.=1

1993s3 N adj.=2.2

50 150 250 350



1994s2 N adj.=2.1

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

1994s3 N adj.=3.8

0.0
0.1
0.2
0.3
0.4

1995s2 N adj.=1.2

0.0
0.1
0.2
0.3
0.4

1995s3 N adj.=2.3

0.0
0.1
0.2
0.3
0.4

1996s3 N adj.=2.1

0.0
0.1
0.2
0.3
0.4

2002s1 N adj.=1

50 150 250 350

0.0
0.1
0.2
0.3
0.4

2002s3 N adj.=9.3

2003s3 N adj.=36.7

2003s4 N adj.=4.5

2004s3 N adj.=13.1

2005s2 N adj.=15.6

2005s3 N adj.=5.5

50 150 250 350

2006s2 N adj.=1

2006s3 N adj.=1

2007s2 N adj.=4.3

2007s3 N adj.=5

2008s2 N adj.=1.8

2008s3 N adj.=2.1

50 150 250 350

2009s2 N adj.=2

2009s3 N adj.=5.9

2010s2 N adj.=4.4

2010s3 N adj.=10.3

2011s2 N adj.=15.2

2011s3 N adj.=4.3

50 150 250 350



2012s2 N adj.=1.1

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2012s3 N adj.=1.7

0.0
0.1
0.2
0.3
0.4

2013s2 N adj.=23

0.0
0.1
0.2
0.3
0.4

2013s3 N adj.=23.8

0.0
0.1
0.2
0.3
0.4

2014s1 N adj.=10.5

0.0
0.1
0.2
0.3
0.4

2014s2 N adj.=35.9

50 150 250 350

0.0
0.1
0.2
0.3
0.4

2014s3 N adj.=13.5

2015s1 N adj.=3.7

2015s2 N adj.=8.5

2016s2 N adj.=1

2016s3 N adj.=1

2017s3 N adj.=4.8

50 150 250 350

2018s2 N adj.=2.8

2018s3 N adj.=2.5

50 150 250 350



Year

Le
ng

th
 (

cm
)

1975 1983 1988 1993 2002 2007 2012 2017

50

100

150

200

250

300

350 0.01 0.5 1



−

−

−
−

−

−

−

−

−

−

−

− −
−

−
−

− −
− −

−

− − − −
− −

−
−

−
−

−

− −

1980 1990 2000 2010

50

100

150

200

250

JPN_Coast (whole catch)
M

ea
n 

le
ng

th

Year



2003s1 N adj.=15.4

0.00
0.10
0.20
0.30

Length (cm)

P
ro

po
rt

io
n

2003s2 N adj.=6.8

0.00
0.10
0.20
0.30

2003s3 N adj.=7.1

0.00
0.10
0.20
0.30

2003s4 N adj.=39.3

0.00
0.10
0.20
0.30

2004s1 N adj.=47.4

0.00
0.10
0.20
0.30

2004s2 N adj.=16.6

50 150 250 350

0.00
0.10
0.20
0.30

2004s3 N adj.=50.8

2004s4 N adj.=203.3

2005s1 N adj.=77.7

2005s2 N adj.=46.4

2005s3 N adj.=51.1

2005s4 N adj.=59.1

50 150 250 350

2006s1 N adj.=86.8

2006s2 N adj.=22.5

2006s3 N adj.=35.9

2006s4 N adj.=96.8

2007s1 N adj.=57.9

2007s2 N adj.=43

50 150 250 350

2007s3 N adj.=21.3

2007s4 N adj.=96.5

2008s1 N adj.=100.4

2008s2 N adj.=66.7

2008s3 N adj.=64.8

2008s4 N adj.=105.1

50 150 250 350



2009s1 N adj.=166.7

0.00
0.10
0.20
0.30

Length (cm)

P
ro

po
rt

io
n

2009s2 N adj.=46.7

0.00
0.10
0.20
0.30

2009s3 N adj.=53

0.00
0.10
0.20
0.30

2009s4 N adj.=109.5

0.00
0.10
0.20
0.30

2010s1 N adj.=83.1

0.00
0.10
0.20
0.30

2010s2 N adj.=42

50 150 250 350

0.00
0.10
0.20
0.30

2010s3 N adj.=25.4

2010s4 N adj.=116.1

2011s1 N adj.=130.5

2011s2 N adj.=56.5

2011s3 N adj.=35.4

2011s4 N adj.=150.8

50 150 250 350

2012s1 N adj.=123.2

2012s2 N adj.=31.8

2012s3 N adj.=48.1

2012s4 N adj.=116.8

2013s1 N adj.=99.5

2013s2 N adj.=40.1

50 150 250 350

2013s3 N adj.=30.3

2013s4 N adj.=108

2014s1 N adj.=55.7

2014s2 N adj.=69.4

2014s3 N adj.=7.1

2014s4 N adj.=75.8

50 150 250 350



2015s1 N adj.=77.5

0.00
0.10
0.20
0.30

Length (cm)

P
ro

po
rt

io
n

2015s2 N adj.=31.8

0.00
0.10
0.20
0.30

2015s3 N adj.=47.4

0.00
0.10
0.20
0.30

2015s4 N adj.=23.5

0.00
0.10
0.20
0.30

2016s1 N adj.=60.1

0.00
0.10
0.20
0.30

2016s2 N adj.=42.5

50 150 250 350

0.00
0.10
0.20
0.30

2016s3 N adj.=56.9

2016s4 N adj.=152.5

2017s1 N adj.=102.6

2017s2 N adj.=38.4

2017s3 N adj.=43

2017s4 N adj.=145.4

50 150 250 350

2018s1 N adj.=118.5

2018s2 N adj.=62.3

2018s3 N adj.=38.4

2018s4 N adj.=127.1

2019s1 N adj.=165.7

2019s2 N adj.=66.2

50 150 250 350

2019s3 N adj.=56.2

2019s4 N adj.=157.9

50 150 250 350



Year

Le
ng

th
 (

cm
)

2003 2005 2007 2009 2011 2013 2015 2017 2019

50

100

150

200

250

300

350 0.01 0.2 0.4



−
−

−

−
−

−

−

−

−
−

−
− − −

−

−
−

2005 2010 2015

140

145

150

155

160

165

170

ESP_Off (whole catch)
M

ea
n 

le
ng

th

Year



1997s2 N adj.=17

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

1997s3 N adj.=10.6

0.0
0.1
0.2
0.3
0.4

1997s4 N adj.=9

0.0
0.1
0.2
0.3
0.4

1998s2 N adj.=27.4

0.0
0.1
0.2
0.3
0.4

1998s3 N adj.=23

0.0
0.1
0.2
0.3
0.4

1999s2 N adj.=11.5

50 150 250 350

0.0
0.1
0.2
0.3
0.4

2000s3 N adj.=18.8

2000s4 N adj.=9.8

2001s2 N adj.=22.5

2001s3 N adj.=19.4

2001s4 N adj.=16.9

2002s1 N adj.=18.5

50 150 250 350

2002s2 N adj.=24

2002s3 N adj.=33.4

2002s4 N adj.=22.6

2003s1 N adj.=17.4

2003s2 N adj.=42.8

2003s3 N adj.=27.4

50 150 250 350

2003s4 N adj.=24.4

2004s1 N adj.=8.1

2004s2 N adj.=26.8

2004s3 N adj.=51.2

2004s4 N adj.=36

2005s1 N adj.=15.8

50 150 250 350



2005s2 N adj.=36.4

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2005s3 N adj.=32.6

0.0
0.1
0.2
0.3
0.4

2005s4 N adj.=7.5

0.0
0.1
0.2
0.3
0.4

2006s1 N adj.=15.5

0.0
0.1
0.2
0.3
0.4

2006s2 N adj.=27.9

0.0
0.1
0.2
0.3
0.4

2006s3 N adj.=25.4

50 150 250 350

0.0
0.1
0.2
0.3
0.4

2006s4 N adj.=3.9

2007s1 N adj.=16.4

2007s2 N adj.=23.6

2007s3 N adj.=22

2007s4 N adj.=10.5

2008s1 N adj.=4.6

50 150 250 350

2008s2 N adj.=17.5

2008s3 N adj.=21.2

2008s4 N adj.=9.1

2009s1 N adj.=9.8

2009s2 N adj.=18.1

2009s3 N adj.=28.6

50 150 250 350

2009s4 N adj.=5

2010s1 N adj.=4.8

2010s2 N adj.=19.8

2010s3 N adj.=24.2

2010s4 N adj.=15.2

2011s1 N adj.=14.1

50 150 250 350



2011s2 N adj.=34.9

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2011s3 N adj.=32

0.0
0.1
0.2
0.3
0.4

2011s4 N adj.=20.9

0.0
0.1
0.2
0.3
0.4

2012s1 N adj.=12

0.0
0.1
0.2
0.3
0.4

2012s2 N adj.=30.1

0.0
0.1
0.2
0.3
0.4

2012s3 N adj.=34.8

50 150 250 350

0.0
0.1
0.2
0.3
0.4

2012s4 N adj.=24.6

2013s1 N adj.=7.6

2013s2 N adj.=28.8

2013s3 N adj.=25.6

2013s4 N adj.=22.1

2014s1 N adj.=12.4

50 150 250 350

2014s2 N adj.=21.1

2014s3 N adj.=24.5

2014s4 N adj.=9.4

2015s1 N adj.=2.8

2015s2 N adj.=21.9

2015s3 N adj.=17.1

50 150 250 350

2016s1 N adj.=7.8

2016s2 N adj.=27.2

2016s3 N adj.=26.9

2016s4 N adj.=10.5

2017s1 N adj.=13.5

2017s2 N adj.=34.6

50 150 250 350



2017s3 N adj.=31.9

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2017s4 N adj.=15.9

0.0
0.1
0.2
0.3
0.4

2018s1 N adj.=10.5

0.0
0.1
0.2
0.3
0.4

2018s2 N adj.=30.5

0.0
0.1
0.2
0.3
0.4

2018s3 N adj.=22.4

0.0
0.1
0.2
0.3
0.4

2018s4 N adj.=14.5

50 150 250 350

0.0
0.1
0.2
0.3
0.4

2019s1 N adj.=8.1

2019s2 N adj.=26.8

2019s3 N adj.=20.6

2019s4 N adj.=9.8

50 150 250 350



Year

Le
ng

th
 (

cm
)

1997 2000 2003 2006 2009 2012 2015 2018

50

100

150

200

250

300

350 0.01 0.4



−

−

−

− − − −
− −

−

−

−
− −

− −

−

−

− − −

−

−

2000 2005 2010 2015

130

140

150

160

170

ESP_Coast (whole catch)
M

ea
n 

le
ng

th

Year



2001

0.0
0.4
0.8

Length (cm)

F
ra

ct
io

n 
fe

m
al

e

2002

0.0
0.4
0.8

2003

0.0
0.4
0.8

2004

0.0
0.4
0.8

2005

0.0
0.4
0.8

2006

50 150 250 350

0.0
0.4
0.8

2007

2008

2009

2010

2011

2012

50 150 250 350

2013

2014

2015

2016

2017

2018

50 150 250 350



2002

0.0
0.4
0.8

Length (cm)

F
ra

ct
io

n 
fe

m
al

e

2003

0.0
0.4
0.8

2004

0.0
0.4
0.8

2005

0.0
0.4
0.8

2006

0.0
0.4
0.8

2007

50 150 250 350

0.0
0.4
0.8

2008

2009

2010

2011

2012

2013

50 150 250 350

2014

2015

2016

2017

2019

50 150 250 350



CHL_LL Sum of N adj.=61.1

0.00
0.05
0.10
0.15
0.20
0.25
0.30

Age (yr)

P
ro

po
rt

io
n

CHL+PER Sum of N adj.=176.9

0 5 10 15

0.00
0.05
0.10
0.15
0.20
0.25
0.30



0
3
6
9

12
15

0.01 0.4CHL_LL

Year

A
ge

 (
yr

)

0
3
6
9

12
15

CHL+PER

2001 2003 2005 2007 2009 2011 2013 2015 2017 2019



2001s1 N adj.=4

0.0
0.1
0.2
0.3
0.4

Age (yr)

P
ro

po
rt

io
n

2002s1 N adj.=8.4

0.0
0.1
0.2
0.3
0.4

2003s1 N adj.=7.9

0.0
0.1
0.2
0.3
0.4

2004s1 N adj.=3.4

0.0
0.1
0.2
0.3
0.4

2005s1 N adj.=4.8

0.0
0.1
0.2
0.3
0.4

2006s1 N adj.=4.1

0 5 10 15

0.0
0.1
0.2
0.3
0.4

2007s1 N adj.=5.9

2008s1 N adj.=2.1

2009s1 N adj.=2.5

2010s1 N adj.=3.8

2011s1 N adj.=2.8

2012s1 N adj.=3.2

0 5 10 15

2013s1 N adj.=1.9

2014s1 N adj.=1.9

2015s1 N adj.=1

2016s1 N adj.=1.5

2017s1 N adj.=1

2018s1 N adj.=1

0 5 10 15



Year

A
ge

 (
yr

)

2001 2003 2005 2007 2009 2011 2013 2015 2017

0
2
4
6
8

10
12
14
16

0.01 0.4



−
− − − − −

−
− −

− − −
− −

− −
− −

2005 2010 2015

0

2

4

6

CHL_LL (whole catch)
M

ea
n 

ag
e

Year



2001s1 N adj.=1

0.0
0.1
0.2
0.3
0.4

Age (yr)

P
ro

po
rt

io
n

2002s1 N adj.=2.3

0.0
0.1
0.2
0.3
0.4

2003s1 N adj.=1.1

0.0
0.1
0.2
0.3
0.4

2004s1 N adj.=2.3

0.0
0.1
0.2
0.3
0.4

2005s1 N adj.=5.2

0.0
0.1
0.2
0.3
0.4

2006s1 N adj.=6.3

0 5 10 15

0.0
0.1
0.2
0.3
0.4

2007s1 N adj.=12

2008s1 N adj.=13.7

2009s1 N adj.=13.7

2010s1 N adj.=10.3

2011s1 N adj.=5.7

2012s1 N adj.=6.9

0 5 10 15

2013s1 N adj.=8

2014s1 N adj.=8

2015s1 N adj.=16

2016s1 N adj.=11.5

2017s1 N adj.=8

2018s1 N adj.=9.2

0 5 10 15

2019s1 N adj.=35.5

0 5 10 15



Year

A
ge

 (
yr

)

2001 2003 2005 2007 2009 2011 2013 2015 2017 2019

0
2
4
6
8

10
12
14
16

0.01 0.2 0.4



− − − − −
−

− − −

− − −
− −

− −
−

− −

2005 2010 2015

0

5

10

CHL+PER (whole catch)
M

ea
n 

ag
e

Year



CHL_LL Sum of N adj.=106.8
Sum of N eff.=10316.6

0.00
0.05
0.10
0.15
0.20

0.20
0.15
0.10
0.05

Length (cm)

P
ro

po
rt

io
n

CHL+PER Sum of N adj.=47.6
Sum of N eff.=3954.3

0.00
0.05
0.10
0.15
0.20

0.20
0.15
0.10
0.05

JPN+Like Sum of N adj.=897.8
Sum of N eff.=2642.8

50 100 150 200 250 300 350

0.00
0.05
0.10
0.15
0.20

0.20
0.15
0.10
0.05

JPN_Coast Sum of N adj.=336.8
Sum of N eff.=903.8

ESP_Off Sum of N adj.=4854.2
Sum of N eff.=5388.8

ESP_Coast Sum of N adj.=1641.6
Sum of N eff.=5431.4

50 100 150 200 250 300 350



50
150
250
350 −25 −15   5  15  25CHL_LL

Year

Le
ng

th
 (

cm
)

50
150
250
350 CHL+PER

50
150
250
350 JPN+Like

50
150
250
350 JPN_Coast

50
150
250
350 ESP_Off

50
150
250
350 ESP_Coast

1971 1975 1979 1983 1987 1991 1995 1999 2003 2007 2011 2015 2019



2001s1 N adj.=1
N eff.=59.5

0.0
0.2
0.4

0.4
0.2

Length (cm)

P
ro

po
rt

io
n

2001s2 N adj.=3.2
N eff.=102.4

0.0
0.2
0.4

0.4
0.2

2001s3 N adj.=2.8
N eff.=59.7

0.0
0.2
0.4

0.4
0.2

2001s4 N adj.=2.4
N eff.=160.3

0.0
0.2
0.4

0.4
0.2

2002s1 N adj.=1
N eff.=52.4

0.0
0.2
0.4

0.4
0.2

2002s2 N adj.=3
N eff.=300.2

50 150 250 350

0.0
0.2
0.4

0.4
0.2

2002s3 N adj.=2.4
N eff.=113.9

2002s4 N adj.=3.3
N eff.=352.7

2003s1 N adj.=1.5
N eff.=67.6

2003s2 N adj.=1.9
N eff.=334.3

2003s3 N adj.=2.3
N eff.=310.9

2003s4 N adj.=2.7
N eff.=305.4

50 150 250 350

2004s2 N adj.=3.3
N eff.=213.3

2004s3 N adj.=2.4
N eff.=121.5

2004s4 N adj.=2.6
N eff.=116.5

2005s2 N adj.=2.6
N eff.=289.5

2005s3 N adj.=2.6
N eff.=367.9

2005s4 N adj.=2.1
N eff.=142.1

50 150 250 350

2006s1 N adj.=1
N eff.=114.3

2006s2 N adj.=1.9
N eff.=206

2006s3 N adj.=2.4
N eff.=327.3

2006s4 N adj.=2.2
N eff.=280.7

2007s1 N adj.=1.1
N eff.=143

2007s2 N adj.=2.2
N eff.=125.9

50 150 250 350



2007s3 N adj.=2.5
N eff.=153.9

0.0
0.2
0.4

0.4
0.2

Length (cm)

P
ro

po
rt

io
n

2007s4 N adj.=2.9
N eff.=248.4

0.0
0.2
0.4

0.4
0.2

2008s2 N adj.=1
N eff.=93.6

0.0
0.2
0.4

0.4
0.2

2008s3 N adj.=1.1
N eff.=123.6

0.0
0.2
0.4

0.4
0.2

2008s4 N adj.=1
N eff.=158

0.0
0.2
0.4

0.4
0.2

2009s1 N adj.=1
N eff.=45.6

50 150 250 350

0.0
0.2
0.4

0.4
0.2

2009s2 N adj.=1
N eff.=103.3

2009s3 N adj.=1.2
N eff.=121.5

2009s4 N adj.=1.6
N eff.=259.2

2010s1 N adj.=1
N eff.=92.4

2010s2 N adj.=1
N eff.=118.4

2010s3 N adj.=2.3
N eff.=69.9

50 150 250 350

2010s4 N adj.=1
N eff.=90

2011s2 N adj.=1.8
N eff.=144.7

2011s3 N adj.=1.1
N eff.=110

2011s4 N adj.=1.3
N eff.=129.3

2012s1 N adj.=1
N eff.=59.3

2012s2 N adj.=1
N eff.=147.4

50 150 250 350

2012s3 N adj.=1.1
N eff.=93.4

2012s4 N adj.=1.3
N eff.=76.5

2013s1 N adj.=1
N eff.=51.3

2013s2 N adj.=1.4
N eff.=175.7

2013s3 N adj.=1.2
N eff.=188.4

2013s4 N adj.=1.2
N eff.=166.8

50 150 250 350



2014s2 N adj.=1.3
N eff.=188.7

0.0
0.2
0.4

0.4
0.2

Length (cm)

P
ro

po
rt

io
n

2014s3 N adj.=1.5
N eff.=92.6

0.0
0.2
0.4

0.4
0.2

2014s4 N adj.=1.2
N eff.=215.7

0.0
0.2
0.4

0.4
0.2

2015s1 N adj.=1
N eff.=14.4

0.0
0.2
0.4

0.4
0.2

2015s2 N adj.=1
N eff.=61.9

0.0
0.2
0.4

0.4
0.2

2015s3 N adj.=1
N eff.=68.4

50 150 250 350

0.0
0.2
0.4

0.4
0.2

2015s4 N adj.=1
N eff.=172.2

2016s1 N adj.=1
N eff.=30.5

2016s2 N adj.=1.5
N eff.=434.4

2016s3 N adj.=1.2
N eff.=177.8

2016s4 N adj.=1.1
N eff.=246

2017s1 N adj.=1
N eff.=50.9

50 150 250 350

2017s2 N adj.=1.1
N eff.=316.1

2017s3 N adj.=1.6
N eff.=218.7

2017s4 N adj.=1
N eff.=88.6

2018s2 N adj.=1
N eff.=70.8

2018s3 N adj.=1.5
N eff.=100.4

2018s4 N adj.=1
N eff.=80.1

50 150 250 350



Year

Le
ng

th
 (

cm
)

2001 2003 2005 2007 2009 2011 2013 2015 2017

50

100

150

200

250

300

350 −25 −15   5  15  25



0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5

0
10

0
30

0
50

0

Observed sample size

E
ffe

ct
iv

e 
sa

m
pl

e 
si

ze

2001s1 2001s2

2001s3

2001s4
2002s1

2002s2

2002s3

2002s4

2003s1

2003s2

2003s3

2003s4 2004s2

2004s32004s4

2005s2
2005s32005s4

2006s1
2006s2

2006s3
2006s4

2007s1
2007s2

2007s3 2007s42008s22008s32008s4
2009s12009s2

2009s3
2009s4

2010s1
2010s2 2010s32010s4 2011s2

2011s3

2011s42012s1

2012s2
2012s32012s42013s12013s2

2013s32013s4

2014s22014s3
2014s42015s12015s22015s32015s42016s1 2016s22016s32016s42017s12017s2 2017s32017s4

2018s2 2018s32018s4
2001s1

2001s2
2001s3

2001s4

2002s1

2002s2

2002s3

2002s4

2003s1

2003s22003s3 2003s4

2004s2

2004s32004s4

2005s2

2005s3

2005s4
2006s1

2006s2

2006s3
2006s4

2007s1 2007s2
2007s3

2007s4

2008s2
2008s3

2008s4

2009s1
2009s22009s3

2009s4

2010s1
2010s2

2010s32010s4
2011s2

2011s32011s4

2012s1

2012s2
2012s32012s4

2013s1

2013s22013s32013s42014s2

2014s3

2014s4

2015s1
2015s22015s3

2015s4

2016s1

2016s2

2016s3

2016s4

2017s1

2017s2

2017s3

2017s42018s2
2018s32018s4

ar
ith

m
et

ic
 m

ea
n

harmonic mean



−
−

− − −
− − − −

− − − − − − − −
−

2005 2010 2015

100

150

200

CHL_LL comb (whole catch)

− − − − − − − − − − − − − − − − − −

2005 2010 2015

100
120
140
160
180
200
220
240

CHL_LL sex (whole catch)

M
ea

n 
le

ng
th

Year



2002s2 N adj.=1
N eff.=5.1

0.0
0.2
0.4

0.4
0.2

Length (cm)

P
ro

po
rt

io
n

2002s3 N adj.=1
N eff.=17.1

0.0
0.2
0.4

0.4
0.2

2003s2 N adj.=1
N eff.=32.7

0.0
0.2
0.4

0.4
0.2

2003s3 N adj.=1
N eff.=135.6

0.0
0.2
0.4

0.4
0.2

2004s2 N adj.=1
N eff.=148

0.0
0.2
0.4

0.4
0.2

2004s3 N adj.=1
N eff.=94.6

50 150 250 350

0.0
0.2
0.4

0.4
0.2

2004s4 N adj.=1
N eff.=62.2

2005s2 N adj.=1
N eff.=166.1

2005s3 N adj.=1
N eff.=2.2

2005s4 N adj.=1
N eff.=65.7

2006s2 N adj.=1
N eff.=37.9

2006s3 N adj.=1
N eff.=114.1

50 150 250 350

2006s4 N adj.=1
N eff.=30.3

2007s1 N adj.=1
N eff.=9.8

2007s2 N adj.=1.5
N eff.=36.2

2007s3 N adj.=1
N eff.=21.1

2007s4 N adj.=1
N eff.=13.8

2008s1 N adj.=1
N eff.=11.4

50 150 250 350

2008s2 N adj.=1
N eff.=16.2

2008s3 N adj.=1
N eff.=91.6

2008s4 N adj.=1
N eff.=42.5

2009s1 N adj.=1
N eff.=12.5

2009s2 N adj.=1
N eff.=5.3

2009s3 N adj.=1
N eff.=56.9

50 150 250 350



2009s4 N adj.=1
N eff.=24.2

0.0
0.2
0.4

0.4
0.2

Length (cm)

P
ro

po
rt

io
n

2010s2 N adj.=1
N eff.=8.9

0.0
0.2
0.4

0.4
0.2

2010s3 N adj.=1.2
N eff.=7.8

0.0
0.2
0.4

0.4
0.2

2010s4 N adj.=1
N eff.=4.5

0.0
0.2
0.4

0.4
0.2

2011s2 N adj.=1
N eff.=36.7

0.0
0.2
0.4

0.4
0.2

2011s3 N adj.=1
N eff.=118

50 150 250 350

0.0
0.2
0.4

0.4
0.2

2011s4 N adj.=1
N eff.=17.5

2012s2 N adj.=1
N eff.=21.8

2012s3 N adj.=1
N eff.=59.6

2012s4 N adj.=1
N eff.=36.8

2013s1 N adj.=1
N eff.=28.4

2013s2 N adj.=1
N eff.=19.7

50 150 250 350

2013s3 N adj.=1
N eff.=2.1

2013s4 N adj.=1
N eff.=4.7

2014s2 N adj.=1
N eff.=18.9

2014s3 N adj.=1
N eff.=35.7

2014s4 N adj.=1
N eff.=2.1

2015s2 N adj.=1
N eff.=68.7

50 150 250 350

2015s3 N adj.=1
N eff.=56.7

2015s4 N adj.=1
N eff.=28.2

2016s2 N adj.=1
N eff.=50.3

2017s2 N adj.=1
N eff.=19.5

2019s3 N adj.=1
N eff.=29.8

50 150 250 350



Year

Le
ng

th
 (

cm
)

2002 2004 2006 2008 2010 2012 2014 2016 2019

50

100

150

200

250

300

350 −25 −15   5  15  25



0.0 0.5 1.0 1.5

0
10

0
20

0
30

0
40

0

Observed sample size

E
ffe

ct
iv

e 
sa

m
pl

e 
si

ze

2002s2
2002s32003s2

2003s32004s2

2004s3
2004s4

2005s2

2005s3

2005s42006s2

2006s3

2006s4
2007s1

2007s2

2007s32007s42008s1

2008s2

2008s3
2008s4
2009s1

2009s2

2009s3

2009s4

2010s22010s3

2010s4

2011s2
2011s3

2011s4

2012s2
2012s3
2012s42013s1

2013s2

2013s3
2013s4

2014s22014s32014s4

2015s2
2015s3

2015s4

2016s2
2017s2

2019s32002s22005s3
2006s2

2006s3

2007s22007s32007s42008s2

2008s3

2008s4
2009s2

2009s3

2010s22010s32010s4
2011s22012s2
2012s3
2013s22013s32014s22014s3
2014s4

2015s2
2015s42017s22019s3ar

ith
m

et
ic

 m
ea

n

harmonic mean



− − − − − − − − − − − − −

−
− −

−

2005 2010 2015

100

150

200

250

CHL+PER comb (whole catch)

−

− − − − − − −
− − − − − −

2005 2010 2015

150

200

250

300
CHL+PER sex (whole catch)

M
ea

n 
le

ng
th

Year



1971s1 N adj.=1
N eff.=3.3

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

1971s2 N adj.=1
N eff.=3.1

0.0
0.1
0.2
0.3
0.4

1972s1 N adj.=1
N eff.=7.6

0.0
0.1
0.2
0.3
0.4

1972s4 N adj.=1
N eff.=9.3

0.0
0.1
0.2
0.3
0.4

1975s3 N adj.=1
N eff.=4.2

0.0
0.1
0.2
0.3
0.4

1976s3 N adj.=1
N eff.=2.4

50 150 250 350

0.0
0.1
0.2
0.3
0.4

1976s4 N adj.=1
N eff.=9

1977s1 N adj.=1
N eff.=9.4

1977s2 N adj.=1
N eff.=6.4

1977s3 N adj.=2.7
N eff.=21

1977s4 N adj.=1
N eff.=4.7

1978s1 N adj.=1.5
N eff.=1.1

50 150 250 350

1978s2 N adj.=1
N eff.=7.4

1978s4 N adj.=3.3
N eff.=30.4

1979s1 N adj.=1.6
N eff.=3.5

1979s2 N adj.=1
N eff.=4

1979s3 N adj.=1
N eff.=1

1979s4 N adj.=1
N eff.=5

50 150 250 350

1980s1 N adj.=1.8
N eff.=5.6

1983s4 N adj.=1
N eff.=2.2

1984s2 N adj.=1
N eff.=4.7

1984s3 N adj.=1
N eff.=1

1984s4 N adj.=3.2
N eff.=24.8

1985s1 N adj.=1.5
N eff.=7.4

50 150 250 350



1985s4 N adj.=1.4
N eff.=12.3

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

1986s1 N adj.=1
N eff.=2.3

0.0
0.1
0.2
0.3
0.4

1986s2 N adj.=1
N eff.=2.5

0.0
0.1
0.2
0.3
0.4

1986s3 N adj.=1
N eff.=11.2

0.0
0.1
0.2
0.3
0.4

1986s4 N adj.=2.1
N eff.=19.4

0.0
0.1
0.2
0.3
0.4

1987s1 N adj.=1
N eff.=9.1

50 150 250 350

0.0
0.1
0.2
0.3
0.4

1987s4 N adj.=2.2
N eff.=19.1

1988s1 N adj.=1
N eff.=1

1988s2 N adj.=1
N eff.=1.8

1988s3 N adj.=1
N eff.=2.1

1988s4 N adj.=2.4
N eff.=2.8

1989s1 N adj.=1
N eff.=1

50 150 250 350

1989s2 N adj.=1
N eff.=1

1989s3 N adj.=1
N eff.=1.7

1989s4 N adj.=3.3
N eff.=8.1

1990s1 N adj.=1.1
N eff.=1

1990s3 N adj.=1
N eff.=1

1990s4 N adj.=2.9
N eff.=3.1

50 150 250 350

1991s1 N adj.=3.5
N eff.=3.3

1991s2 N adj.=1.9
N eff.=2.8

1991s3 N adj.=1.2
N eff.=3.4

1991s4 N adj.=7.6
N eff.=15.7

1992s1 N adj.=6
N eff.=25.3

1992s2 N adj.=1
N eff.=1.5

50 150 250 350



1992s3 N adj.=1
N eff.=2.9

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

1992s4 N adj.=6.2
N eff.=40

0.0
0.1
0.2
0.3
0.4

1993s1 N adj.=4
N eff.=7

0.0
0.1
0.2
0.3
0.4

1993s2 N adj.=1.2
N eff.=4.5

0.0
0.1
0.2
0.3
0.4

1993s3 N adj.=2.3
N eff.=3.9

0.0
0.1
0.2
0.3
0.4

1993s4 N adj.=8.5
N eff.=12.4

50 150 250 350

0.0
0.1
0.2
0.3
0.4

1994s1 N adj.=8.9
N eff.=17.4

1994s2 N adj.=3.7
N eff.=8.3

1994s3 N adj.=3.5
N eff.=7.8

1994s4 N adj.=5.9
N eff.=14

1995s1 N adj.=6.3
N eff.=9.6

1995s2 N adj.=2.2
N eff.=5.1

50 150 250 350

1995s3 N adj.=2.6
N eff.=4.3

1995s4 N adj.=12.3
N eff.=13.8

1996s1 N adj.=7.6
N eff.=14.7

1996s2 N adj.=3
N eff.=6

1996s3 N adj.=4.7
N eff.=18.7

1996s4 N adj.=7
N eff.=12.4

50 150 250 350

1997s1 N adj.=4.8
N eff.=8.3

1997s2 N adj.=2.8
N eff.=7.2

1997s3 N adj.=2.9
N eff.=20.5

1997s4 N adj.=6.6
N eff.=9.8

2002s1 N adj.=14.7
N eff.=9

2002s3 N adj.=18.5
N eff.=19.3

50 150 250 350



2002s4 N adj.=35.4
N eff.=15.8

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2003s1 N adj.=28.9
N eff.=8.1

0.0
0.1
0.2
0.3
0.4

2003s3 N adj.=11.8
N eff.=22.3

0.0
0.1
0.2
0.3
0.4

2003s4 N adj.=38
N eff.=67.3

0.0
0.1
0.2
0.3
0.4

2004s1 N adj.=16.9
N eff.=39.2

0.0
0.1
0.2
0.3
0.4

2004s3 N adj.=8.3
N eff.=13.9

50 150 250 350

0.0
0.1
0.2
0.3
0.4

2004s4 N adj.=28.3
N eff.=17.7

2005s1 N adj.=5.4
N eff.=9

2005s2 N adj.=3.1
N eff.=10.9

2005s3 N adj.=1
N eff.=3.1

2005s4 N adj.=5.2
N eff.=5.8

2006s1 N adj.=3.1
N eff.=34.1

50 150 250 350

2006s2 N adj.=1.6
N eff.=4.8

2006s3 N adj.=1
N eff.=5.3

2006s4 N adj.=3.2
N eff.=14.9

2007s1 N adj.=3.8
N eff.=32.2

2007s2 N adj.=1
N eff.=8.4

2007s3 N adj.=5.6
N eff.=8.8

50 150 250 350

2007s4 N adj.=8
N eff.=17.5

2008s1 N adj.=6.8
N eff.=37

2008s2 N adj.=3.9
N eff.=19.9

2008s3 N adj.=1
N eff.=5

2008s4 N adj.=1.2
N eff.=8.1

2009s1 N adj.=7.7
N eff.=15.9

50 150 250 350



2009s2 N adj.=4.1
N eff.=5.9

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2009s3 N adj.=4.2
N eff.=6.8

0.0
0.1
0.2
0.3
0.4

2009s4 N adj.=11.3
N eff.=47.9

0.0
0.1
0.2
0.3
0.4

2010s1 N adj.=9.8
N eff.=57.8

0.0
0.1
0.2
0.3
0.4

2010s2 N adj.=15.8
N eff.=60.6

0.0
0.1
0.2
0.3
0.4

2010s3 N adj.=1.5
N eff.=6.2

50 150 250 350

0.0
0.1
0.2
0.3
0.4

2011s1 N adj.=10
N eff.=38.8

2011s3 N adj.=1.6
N eff.=8.5

2011s4 N adj.=4.5
N eff.=40.3

2012s1 N adj.=12.5
N eff.=75.8

2012s2 N adj.=6.9
N eff.=109.5

2012s3 N adj.=5.5
N eff.=48.1

50 150 250 350

2012s4 N adj.=4.4
N eff.=30

2013s1 N adj.=11.8
N eff.=43

2013s2 N adj.=8.8
N eff.=11.9

2013s3 N adj.=13.5
N eff.=49.5

2013s4 N adj.=30.8
N eff.=46.6

2014s1 N adj.=14.6
N eff.=38.7

50 150 250 350

2014s2 N adj.=11
N eff.=19.5

2014s3 N adj.=11.6
N eff.=105.3

2014s4 N adj.=15.9
N eff.=78.2

2015s1 N adj.=20.9
N eff.=20.1

2015s2 N adj.=1.1
N eff.=20.2

2015s3 N adj.=11.7
N eff.=81.1

50 150 250 350



2015s4 N adj.=20.3
N eff.=80.4

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2016s1 N adj.=5.3
N eff.=22.5

0.0
0.1
0.2
0.3
0.4

2016s2 N adj.=1.7
N eff.=20.2

0.0
0.1
0.2
0.3
0.4

2016s3 N adj.=20.6
N eff.=45

0.0
0.1
0.2
0.3
0.4

2016s4 N adj.=26
N eff.=176.4

0.0
0.1
0.2
0.3
0.4

2017s1 N adj.=5.6
N eff.=28

50 150 250 350

0.0
0.1
0.2
0.3
0.4

2017s2 N adj.=3
N eff.=2.4

2017s3 N adj.=14.6
N eff.=30.9

2017s4 N adj.=42.8
N eff.=57.2

2018s1 N adj.=11.1
N eff.=10.9

2018s2 N adj.=3.1
N eff.=3

2018s3 N adj.=9.6
N eff.=36.3

50 150 250 350

2018s4 N adj.=20
N eff.=8

2019s1 N adj.=8.5
N eff.=10

2019s2 N adj.=3.2
N eff.=5.1

2019s3 N adj.=4.1
N eff.=6.5

2019s4 N adj.=3.2
N eff.=16.5

50 150 250 350



Year

Le
ng

th
 (

cm
)

1971 1977 1983 1989 1995 2002 2008 2014

50

100

150

200

250

300

350 −140 −100  −60   20   60  100  140



0 10 20 30 40

0
50

10
0

15
0

20
0

Observed sample size

E
ffe

ct
iv

e 
sa

m
pl

e 
si

ze

1971s11971s21972s11972s41975s31976s31976s41977s11977s2
1977s3

1977s41978s11978s2

1978s4

1979s11979s21979s31979s41980s11983s41984s21984s3

1984s4
1985s11985s4

1986s11986s21986s31986s4
1987s1

1987s4
1988s11988s21988s31988s41989s11989s21989s31989s41990s11990s31990s41991s11991s21991s3

1991s4
1992s1

1992s21992s3

1992s4

1993s11993s21993s3 1993s41994s1
1994s21994s31994s41995s11995s21995s3

1995s41996s11996s2
1996s31996s41997s11997s2

1997s3
1997s4 2002s1

2002s3 2002s42003s1
2003s3

2003s4

2004s1

2004s3 2004s42005s12005s22005s32005s4

2006s1

2006s22006s3
2006s4
2007s1

2007s22007s32007s4
2008s1

2008s2
2008s32008s4 2009s1

2009s22009s3

2009s4
2010s1 2010s2

2010s3

2011s1

2011s3

2011s4

2012s1

2012s2

2012s3
2012s4

2013s1

2013s2

2013s3 2013s42014s1
2014s2

2014s3

2014s4

2015s12015s2

2015s3 2015s4

2016s12016s2

2016s3

2016s4

2017s1

2017s2

2017s3

2017s4

2018s12018s2

2018s3

2018s42019s12019s22019s3
2019s4ar
ith

m
et

ic
 m

ea
n

harmonic mean



−

−

−

−
−−

−

−

−

−

−
−

−

−
−

−−
−

−−−
−

−
−−

−
−

−−
−

−−
−−

−−−−
−

−−

1970 1980 1990 2000 2010 2020

50

100

150

200

250

JPN+Like (whole catch)
M

ea
n 

le
ng

th

Year



1975s3 N adj.=1
N eff.=5.3

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

1976s3 N adj.=1.7
N eff.=2.5

0.0
0.1
0.2
0.3
0.4

1976s4 N adj.=1
N eff.=9.7

0.0
0.1
0.2
0.3
0.4

1977s4 N adj.=2.3
N eff.=8.3

0.0
0.1
0.2
0.3
0.4

1978s3 N adj.=1
N eff.=13.1

0.0
0.1
0.2
0.3
0.4

1979s2 N adj.=2.2
N eff.=2

50 150 250 350

0.0
0.1
0.2
0.3
0.4

1979s3 N adj.=4.9
N eff.=1.1

1983s3 N adj.=1
N eff.=1.1

1983s4 N adj.=1
N eff.=2

1984s3 N adj.=3.9
N eff.=2.7

1984s4 N adj.=1
N eff.=4.5

1986s2 N adj.=1
N eff.=3

50 150 250 350

1986s3 N adj.=3.6
N eff.=9.4

1988s3 N adj.=1
N eff.=1.7

1989s3 N adj.=1
N eff.=0.9

1990s2 N adj.=1
N eff.=3.3

1990s3 N adj.=1.5
N eff.=1.6

1991s2 N adj.=1
N eff.=2.4

50 150 250 350

1991s3 N adj.=7.1
N eff.=7.3

1991s4 N adj.=1
N eff.=1

1992s2 N adj.=2.7
N eff.=1

1992s3 N adj.=3.4
N eff.=5.4

1992s4 N adj.=1
N eff.=1.1

1993s3 N adj.=2.2
N eff.=6.1

50 150 250 350



1994s2 N adj.=2.1
N eff.=1.9

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

1994s3 N adj.=3.8
N eff.=12

0.0
0.1
0.2
0.3
0.4

1995s2 N adj.=1.2
N eff.=3.1

0.0
0.1
0.2
0.3
0.4

1995s3 N adj.=2.3
N eff.=1.2

0.0
0.1
0.2
0.3
0.4

1996s3 N adj.=2.1
N eff.=1.5

0.0
0.1
0.2
0.3
0.4

2002s1 N adj.=1
N eff.=3.6

50 150 250 350

0.0
0.1
0.2
0.3
0.4

2002s3 N adj.=9.3
N eff.=5.4

2003s3 N adj.=36.7
N eff.=20.8

2003s4 N adj.=4.5
N eff.=2.2

2004s3 N adj.=13.1
N eff.=21.1

2005s2 N adj.=15.6
N eff.=3.3

2005s3 N adj.=5.5
N eff.=9

50 150 250 350

2006s2 N adj.=1
N eff.=2.4

2006s3 N adj.=1
N eff.=2.6

2007s2 N adj.=4.3
N eff.=10.1

2007s3 N adj.=5
N eff.=93.8

2008s2 N adj.=1.8
N eff.=10

2008s3 N adj.=2.1
N eff.=1.5

50 150 250 350

2009s2 N adj.=2
N eff.=9.4

2009s3 N adj.=5.9
N eff.=20.8

2010s2 N adj.=4.4
N eff.=11.9

2010s3 N adj.=10.3
N eff.=23.6

2011s2 N adj.=15.2
N eff.=49.4

2011s3 N adj.=4.3
N eff.=38.9

50 150 250 350



2012s2 N adj.=1.1
N eff.=25.6

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2012s3 N adj.=1.7
N eff.=14.7

0.0
0.1
0.2
0.3
0.4

2013s2 N adj.=23
N eff.=111.8

0.0
0.1
0.2
0.3
0.4

2013s3 N adj.=23.8
N eff.=95.6

0.0
0.1
0.2
0.3
0.4

2014s1 N adj.=10.5
N eff.=19.1

0.0
0.1
0.2
0.3
0.4

2014s2 N adj.=35.9
N eff.=14.2

50 150 250 350

0.0
0.1
0.2
0.3
0.4

2014s3 N adj.=13.5
N eff.=32

2015s1 N adj.=3.7
N eff.=36.7

2015s2 N adj.=8.5
N eff.=55.4

2016s2 N adj.=1
N eff.=5.2

2016s3 N adj.=1
N eff.=2.8

2017s3 N adj.=4.8
N eff.=6.1

50 150 250 350

2018s2 N adj.=2.8
N eff.=8.1

2018s3 N adj.=2.5
N eff.=20.4

50 150 250 350



Year

Le
ng

th
 (

cm
)

1975 1983 1988 1993 2002 2007 2012 2017

50

100

150

200

250

300

350 −100  −60   20   60  100



0 10 20 30 40

0
20

40
60

80
12

0

Observed sample size

E
ffe

ct
iv

e 
sa

m
pl

e 
si

ze

1975s31976s3
1976s41977s41978s3

1979s21979s31983s31983s41984s31984s41986s2
1986s3

1988s31989s31990s21990s31991s2 1991s3
1991s41992s21992s31992s41993s31994s2

1994s3
1995s21995s31996s32002s1 2002s3

2003s3

2003s4

2004s3

2005s22005s3
2006s22006s3

2007s2

2007s3

2008s2
2008s3
2009s2

2009s3
2010s2

2010s3

2011s2
2011s3

2012s2
2012s3

2013s2

2013s3

2014s1 2014s2

2014s32015s1

2015s2

2016s22016s32017s32018s2
2018s3

ar
ith

m
et

ic
 m

ea
n

harmonic mean



−

−

−
−

−

−

−

−

−

−

−

− −
−

−
−

− −
− −

−

− − − −
− −

−
−

−
−

−

− −

1980 1990 2000 2010

50

100

150

200

250

JPN_Coast (whole catch)
M

ea
n 

le
ng

th

Year



2003s1 N adj.=15.4
N eff.=20.7

0.00
0.10
0.20
0.30

Length (cm)

P
ro

po
rt

io
n

2003s2 N adj.=6.8
N eff.=24.6

0.00
0.10
0.20
0.30

2003s3 N adj.=7.1
N eff.=41.9

0.00
0.10
0.20
0.30

2003s4 N adj.=39.3
N eff.=143.4

0.00
0.10
0.20
0.30

2004s1 N adj.=47.4
N eff.=189.8

0.00
0.10
0.20
0.30

2004s2 N adj.=16.6
N eff.=52.5

50 150 250 350

0.00
0.10
0.20
0.30

2004s3 N adj.=50.8
N eff.=55.7

2004s4 N adj.=203.3
N eff.=128.6

2005s1 N adj.=77.7
N eff.=53.5

2005s2 N adj.=46.4
N eff.=130.4

2005s3 N adj.=51.1
N eff.=37.3

2005s4 N adj.=59.1
N eff.=108.9

50 150 250 350

2006s1 N adj.=86.8
N eff.=48.4

2006s2 N adj.=22.5
N eff.=88.8

2006s3 N adj.=35.9
N eff.=146.3

2006s4 N adj.=96.8
N eff.=183.3

2007s1 N adj.=57.9
N eff.=42.9

2007s2 N adj.=43
N eff.=26.7

50 150 250 350

2007s3 N adj.=21.3
N eff.=31.6

2007s4 N adj.=96.5
N eff.=54

2008s1 N adj.=100.4
N eff.=340.4

2008s2 N adj.=66.7
N eff.=38.8

2008s3 N adj.=64.8
N eff.=94.9

2008s4 N adj.=105.1
N eff.=80.4

50 150 250 350



2009s1 N adj.=166.7
N eff.=106.1

0.00
0.10
0.20
0.30

Length (cm)

P
ro

po
rt

io
n

2009s2 N adj.=46.7
N eff.=27.6

0.00
0.10
0.20
0.30

2009s3 N adj.=53
N eff.=94.6

0.00
0.10
0.20
0.30

2009s4 N adj.=109.5
N eff.=86.9

0.00
0.10
0.20
0.30

2010s1 N adj.=83.1
N eff.=33

0.00
0.10
0.20
0.30

2010s2 N adj.=42
N eff.=32.3

50 150 250 350

0.00
0.10
0.20
0.30

2010s3 N adj.=25.4
N eff.=57.1

2010s4 N adj.=116.1
N eff.=88.8

2011s1 N adj.=130.5
N eff.=114.1

2011s2 N adj.=56.5
N eff.=178.5

2011s3 N adj.=35.4
N eff.=76.8

2011s4 N adj.=150.8
N eff.=229.3

50 150 250 350

2012s1 N adj.=123.2
N eff.=50.3

2012s2 N adj.=31.8
N eff.=31.3

2012s3 N adj.=48.1
N eff.=36

2012s4 N adj.=116.8
N eff.=56.1

2013s1 N adj.=99.5
N eff.=22.4

2013s2 N adj.=40.1
N eff.=9.8

50 150 250 350

2013s3 N adj.=30.3
N eff.=17.7

2013s4 N adj.=108
N eff.=47

2014s1 N adj.=55.7
N eff.=64

2014s2 N adj.=69.4
N eff.=38.1

2014s3 N adj.=7.1
N eff.=110

2014s4 N adj.=75.8
N eff.=59.1

50 150 250 350



2015s1 N adj.=77.5
N eff.=159.9

0.00
0.10
0.20
0.30

Length (cm)

P
ro

po
rt

io
n

2015s2 N adj.=31.8
N eff.=140.5

0.00
0.10
0.20
0.30

2015s3 N adj.=47.4
N eff.=65.4

0.00
0.10
0.20
0.30

2015s4 N adj.=23.5
N eff.=62.9

0.00
0.10
0.20
0.30

2016s1 N adj.=60.1
N eff.=87.8

0.00
0.10
0.20
0.30

2016s2 N adj.=42.5
N eff.=42.5

50 150 250 350

0.00
0.10
0.20
0.30

2016s3 N adj.=56.9
N eff.=54.6

2016s4 N adj.=152.5
N eff.=167.4

2017s1 N adj.=102.6
N eff.=46.7

2017s2 N adj.=38.4
N eff.=49.5

2017s3 N adj.=43
N eff.=48.8

2017s4 N adj.=145.4
N eff.=246.9

50 150 250 350

2018s1 N adj.=118.5
N eff.=36.7

2018s2 N adj.=62.3
N eff.=22.6

2018s3 N adj.=38.4
N eff.=46.8

2018s4 N adj.=127.1
N eff.=52.9

2019s1 N adj.=165.7
N eff.=22.7

2019s2 N adj.=66.2
N eff.=32.1

50 150 250 350

2019s3 N adj.=56.2
N eff.=95.7

2019s4 N adj.=157.9
N eff.=75.3

50 150 250 350



Year

Le
ng

th
 (

cm
)

2003 2005 2007 2009 2011 2013 2015 2017 2019

50

100

150

200

250

300

350 −50 −30  10  30  50
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Observed sample size

E
ffe

ct
iv

e 
sa

m
pl

e 
si

ze
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2004s1
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2006s2
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2006s4

2007s12007s22007s3
2007s4

2008s1

2008s2

2008s3 2008s4
2009s1

2009s2

2009s3 2009s4

2010s12010s2
2010s3

2010s4
2011s1

2011s2

2011s3

2011s4

2012s1
2012s22012s3

2012s4
2013s12013s22013s3

2013s42014s1
2014s2

2014s3

2014s4

2015s1
2015s2

2015s32015s4
2016s1

2016s22016s3

2016s4

2017s12017s22017s3

2017s4

2018s12018s2
2018s3 2018s4

2019s12019s2

2019s3
2019s4

ar
ith

m
et

ic
 m

ea
n

harmonic mean



−
−

−

−
−

−

−

−

−
−

−
− − −

−

−
−
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M

ea
n 

le
ng

th

Year



1997s2 N adj.=17
N eff.=15.7

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

1997s3 N adj.=10.6
N eff.=16.5

0.0
0.1
0.2
0.3
0.4

1997s4 N adj.=9
N eff.=8.7

0.0
0.1
0.2
0.3
0.4

1998s2 N adj.=27.4
N eff.=98.7

0.0
0.1
0.2
0.3
0.4

1998s3 N adj.=23
N eff.=51.1

0.0
0.1
0.2
0.3
0.4

1999s2 N adj.=11.5
N eff.=22.4

50 150 250 350

0.0
0.1
0.2
0.3
0.4

2000s3 N adj.=18.8
N eff.=14.6

2000s4 N adj.=9.8
N eff.=12.3

2001s2 N adj.=22.5
N eff.=78.7

2001s3 N adj.=19.4
N eff.=289.1

2001s4 N adj.=16.9
N eff.=41.8

2002s1 N adj.=18.5
N eff.=17.4

50 150 250 350

2002s2 N adj.=24
N eff.=22.2

2002s3 N adj.=33.4
N eff.=32.5

2002s4 N adj.=22.6
N eff.=52.1

2003s1 N adj.=17.4
N eff.=96.5

2003s2 N adj.=42.8
N eff.=80.2

2003s3 N adj.=27.4
N eff.=129.3

50 150 250 350

2003s4 N adj.=24.4
N eff.=75.3

2004s1 N adj.=8.1
N eff.=72.8

2004s2 N adj.=26.8
N eff.=190.9

2004s3 N adj.=51.2
N eff.=98.2

2004s4 N adj.=36
N eff.=33.9

2005s1 N adj.=15.8
N eff.=75.7

50 150 250 350



2005s2 N adj.=36.4
N eff.=91.6

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2005s3 N adj.=32.6
N eff.=111.3

0.0
0.1
0.2
0.3
0.4

2005s4 N adj.=7.5
N eff.=20.3

0.0
0.1
0.2
0.3
0.4

2006s1 N adj.=15.5
N eff.=35.2

0.0
0.1
0.2
0.3
0.4

2006s2 N adj.=27.9
N eff.=60.9

0.0
0.1
0.2
0.3
0.4

2006s3 N adj.=25.4
N eff.=44

50 150 250 350

0.0
0.1
0.2
0.3
0.4

2006s4 N adj.=3.9
N eff.=33.5

2007s1 N adj.=16.4
N eff.=21.6

2007s2 N adj.=23.6
N eff.=120.7

2007s3 N adj.=22
N eff.=129.4

2007s4 N adj.=10.5
N eff.=66.2

2008s1 N adj.=4.6
N eff.=47.1

50 150 250 350

2008s2 N adj.=17.5
N eff.=163.1

2008s3 N adj.=21.2
N eff.=190.4

2008s4 N adj.=9.1
N eff.=43.3

2009s1 N adj.=9.8
N eff.=48.4

2009s2 N adj.=18.1
N eff.=32.6

2009s3 N adj.=28.6
N eff.=28.1

50 150 250 350

2009s4 N adj.=5
N eff.=17.5

2010s1 N adj.=4.8
N eff.=27.6

2010s2 N adj.=19.8
N eff.=19

2010s3 N adj.=24.2
N eff.=34.9

2010s4 N adj.=15.2
N eff.=17.6

2011s1 N adj.=14.1
N eff.=452.6

50 150 250 350



2011s2 N adj.=34.9
N eff.=440.4

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2011s3 N adj.=32
N eff.=379.3

0.0
0.1
0.2
0.3
0.4

2011s4 N adj.=20.9
N eff.=61.3

0.0
0.1
0.2
0.3
0.4

2012s1 N adj.=12
N eff.=46.4

0.0
0.1
0.2
0.3
0.4

2012s2 N adj.=30.1
N eff.=73.4

0.0
0.1
0.2
0.3
0.4

2012s3 N adj.=34.8
N eff.=55

50 150 250 350

0.0
0.1
0.2
0.3
0.4

2012s4 N adj.=24.6
N eff.=22.6

2013s1 N adj.=7.6
N eff.=23.8

2013s2 N adj.=28.8
N eff.=8.6

2013s3 N adj.=25.6
N eff.=10.5

2013s4 N adj.=22.1
N eff.=19.7

2014s1 N adj.=12.4
N eff.=127.6

50 150 250 350

2014s2 N adj.=21.1
N eff.=43.8

2014s3 N adj.=24.5
N eff.=35.7

2014s4 N adj.=9.4
N eff.=17.1

2015s1 N adj.=2.8
N eff.=9

2015s2 N adj.=21.9
N eff.=43.9

2015s3 N adj.=17.1
N eff.=26.1

50 150 250 350

2016s1 N adj.=7.8
N eff.=30.2

2016s2 N adj.=27.2
N eff.=68.8

2016s3 N adj.=26.9
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