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2016s2 N adj.=2.1

2017s2 N adj.=1.2

2019s3 N adj.=1

50 150 250



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
F3_GN_A5 comb (whole catch)

−

− − − − − − −
− − −

− − −

2005 2010 2015

150

200

250

F3_GN_A5 sex (whole catch)

M
ea

n 
le

ng
th

Year



2018s1 N adj.=1

0.00
0.05
0.10
0.15
0.20
0.25

Length (cm)

P
ro

po
rt

io
n

2018s2 N adj.=1

0.00
0.05
0.10
0.15
0.20
0.25

2018s3 N adj.=1

0.00
0.05
0.10
0.15
0.20
0.25

2018s4 N adj.=1

0.00
0.05
0.10
0.15
0.20
0.25

2019s1 N adj.=1

0.00
0.05
0.10
0.15
0.20
0.25

2019s2 N adj.=1

50 150 250

0.00
0.05
0.10
0.15
0.20
0.25

2019s3 N adj.=1

2019s4 N adj.=1

50 150 250



Year

Le
ng

th
 (

cm
)

2019

50

100

150

200

250

300

350
0.01 0.15 0.25



−

−

2018.0 2018.2 2018.4 2018.6 2018.8 2019.0

0

50

100

150

200

250

F4_LL_Coast_A4 (whole catch)
M

ea
n 

le
ng

th

Year



2001s1 N adj.=9.6

0.0
0.2
0.4

0.4
0.2

Length (cm)

P
ro

po
rt

io
n

2001s2 N adj.=36

0.0
0.2
0.4

0.4
0.2

2001s3 N adj.=31.2

0.0
0.2
0.4

0.4
0.2

2001s4 N adj.=26.4

0.0
0.2
0.4

0.4
0.2

2002s1 N adj.=10.8

0.0
0.2
0.4

0.4
0.2

2002s2 N adj.=33.6

50 150 250

0.0
0.2
0.4

0.4
0.2

2002s3 N adj.=26.4

2002s4 N adj.=37.2

2003s1 N adj.=16.8

2003s2 N adj.=21.6

2003s3 N adj.=25.2

2003s4 N adj.=30

50 150 250

2004s2 N adj.=37.2

2004s3 N adj.=26.4

2004s4 N adj.=28.8

2005s2 N adj.=28.8

2005s3 N adj.=28.8

2005s4 N adj.=22.8

50 150 250

2006s1 N adj.=1.2

2006s2 N adj.=21.6

2006s3 N adj.=26.4

2006s4 N adj.=24

2007s1 N adj.=12

2007s2 N adj.=24

50 150 250



2007s3 N adj.=27.6

0.0
0.2
0.4

0.4
0.2

Length (cm)

P
ro

po
rt

io
n

2007s4 N adj.=32.4

0.0
0.2
0.4

0.4
0.2

2008s2 N adj.=10.8

0.0
0.2
0.4

0.4
0.2

2008s3 N adj.=12

0.0
0.2
0.4

0.4
0.2

2008s4 N adj.=10.8

0.0
0.2
0.4

0.4
0.2

2009s1 N adj.=4.8

50 150 250

0.0
0.2
0.4

0.4
0.2

2009s2 N adj.=2.4

2009s3 N adj.=13.2

2009s4 N adj.=18

2010s1 N adj.=6

2010s2 N adj.=9.6

2010s3 N adj.=25.2

50 150 250

2010s4 N adj.=10.8

2011s2 N adj.=20.4

2011s3 N adj.=12

2011s4 N adj.=14.4

2012s1 N adj.=2.4

2012s2 N adj.=10.8

50 150 250

2012s3 N adj.=12

2012s4 N adj.=14.4

2013s1 N adj.=8.4

2013s2 N adj.=15.6

2013s3 N adj.=13.2

2013s4 N adj.=13.2

50 150 250



2014s2 N adj.=14.4

0.0
0.2
0.4

0.4
0.2

Length (cm)

P
ro

po
rt

io
n

2014s3 N adj.=16.8

0.0
0.2
0.4

0.4
0.2

2014s4 N adj.=13.2

0.0
0.2
0.4

0.4
0.2

2015s1 N adj.=1.2

0.0
0.2
0.4

0.4
0.2

2015s2 N adj.=8.4

0.0
0.2
0.4

0.4
0.2

2015s3 N adj.=8.4

50 150 250

0.0
0.2
0.4

0.4
0.2

2015s4 N adj.=7.2

2016s1 N adj.=3.6

2016s2 N adj.=16.8

2016s3 N adj.=13.2

2016s4 N adj.=12

2017s1 N adj.=3.6

50 150 250

2017s2 N adj.=12

2017s3 N adj.=18

2017s4 N adj.=10.8

2018s2 N adj.=10.8

2018s3 N adj.=16.8

2018s4 N adj.=6

50 150 250



Year

Le
ng

th
 (

cm
)

2001 2003 2005 2007 2009 2011 2013 2015 2017

50

100

150

200

250

300

350
0.01 0.5 1



−

−

−
− −

− −
− −

− −
− − − −

−
−

−

2005 2010 2015

120

140

160

180

200
F5_LL_Coast_A5 comb (whole catch)

− − −
− −

−
−

− −
− − − − − − −

− −

2005 2010 2015

140
150
160
170
180
190
200

F5_LL_Coast_A5 sex (whole catch)

M
ea

n 
le

ng
th

Year



1998s4 N adj.=35.5

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

1999s1 N adj.=27

0.0
0.1
0.2
0.3
0.4

2003s4 N adj.=35.5

0.0
0.1
0.2
0.3
0.4

2004s1 N adj.=20.5

0.0
0.1
0.2
0.3
0.4

2004s2 N adj.=11

0.0
0.1
0.2
0.3
0.4

2004s3 N adj.=31

50 150 250

0.0
0.1
0.2
0.3
0.4

2004s4 N adj.=10

2005s1 N adj.=49.5

2005s4 N adj.=15.5

2006s1 N adj.=24

2006s4 N adj.=11.5

2007s1 N adj.=4

50 150 250

2007s4 N adj.=12

2008s1 N adj.=17.5

2008s4 N adj.=24.5

2009s1 N adj.=57

2010s1 N adj.=21.5

2010s4 N adj.=15.5

50 150 250

2011s1 N adj.=57

2011s2 N adj.=11

2011s4 N adj.=25.5

2012s1 N adj.=37.5

2012s4 N adj.=9.5

2014s1 N adj.=18

50 150 250



2014s2 N adj.=14

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2015s1 N adj.=25

0.0
0.1
0.2
0.3
0.4

2015s3 N adj.=16

0.0
0.1
0.2
0.3
0.4

2015s4 N adj.=47

0.0
0.1
0.2
0.3
0.4

2016s1 N adj.=57.5

0.0
0.1
0.2
0.3
0.4

2016s2 N adj.=25

50 150 250

0.0
0.1
0.2
0.3
0.4

2016s3 N adj.=49.5

2016s4 N adj.=86.5

2017s1 N adj.=38

2017s2 N adj.=30

2017s3 N adj.=40

2017s4 N adj.=157

50 150 250

2018s1 N adj.=118

2018s2 N adj.=38

2018s3 N adj.=82

2018s4 N adj.=222.5

2019s1 N adj.=171.5

2019s2 N adj.=42

50 150 250

2019s3 N adj.=113

2019s4 N adj.=156

50 150 250



Year

Le
ng

th
 (

cm
)

1998 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

180

F6_ESP_A2 (whole catch)
M

ea
n 

le
ng

th

Year



2003s4 N adj.=22.4

0.00
0.10
0.20
0.30

Length (cm)

P
ro

po
rt

io
n

2004s3 N adj.=52.8

0.00
0.10
0.20
0.30

2004s4 N adj.=315.2

0.00
0.10
0.20
0.30

2005s1 N adj.=40.8

0.00
0.10
0.20
0.30

2005s3 N adj.=45.2

0.00
0.10
0.20
0.30

2005s4 N adj.=51.2

50 150 250

0.00
0.10
0.20
0.30

2006s1 N adj.=42.4

2006s3 N adj.=36.8

2006s4 N adj.=118.8

2007s1 N adj.=47.2

2007s2 N adj.=49.2

2007s3 N adj.=28.4

50 150 250

2007s4 N adj.=131.2

2008s1 N adj.=109.2

2008s2 N adj.=89.6

2008s3 N adj.=92

2008s4 N adj.=116.8

2009s1 N adj.=154.8

50 150 250

2009s2 N adj.=38.8

2009s3 N adj.=58.4

2009s4 N adj.=134.4

2010s1 N adj.=62

2010s2 N adj.=42.8

2010s3 N adj.=30.4

50 150 250



2010s4 N adj.=122.4

0.00
0.10
0.20
0.30

Length (cm)

P
ro

po
rt

io
n

2011s1 N adj.=86.8

0.00
0.10
0.20
0.30

2011s2 N adj.=32

0.00
0.10
0.20
0.30

2011s3 N adj.=33.6

0.00
0.10
0.20
0.30

2011s4 N adj.=155.6

0.00
0.10
0.20
0.30

2012s1 N adj.=104.4

50 150 250

0.00
0.10
0.20
0.30

2012s2 N adj.=14

2012s3 N adj.=46.8

2012s4 N adj.=166.8

2013s1 N adj.=84

2013s3 N adj.=12.4

2013s4 N adj.=101.2

50 150 250

2014s1 N adj.=24.4

2014s2 N adj.=41.2

2014s3 N adj.=11.6

2014s4 N adj.=74.4

2015s1 N adj.=38.8

2015s3 N adj.=12

50 150 250

2015s4 N adj.=24.8

2016s1 N adj.=10

2016s3 N adj.=22.4

2016s4 N adj.=121.6

2017s1 N adj.=71.6

2017s3 N adj.=23.2

50 150 250



2017s4 N adj.=92.8

0.00
0.10
0.20
0.30

Length (cm)

P
ro

po
rt

io
n

2018s1 N adj.=72.8

0.00
0.10
0.20
0.30

2018s2 N adj.=13.2

0.00
0.10
0.20
0.30

2018s4 N adj.=84

0.00
0.10
0.20
0.30

2019s1 N adj.=52

0.00
0.10
0.20
0.30

2019s3 N adj.=33.6

50 150 250

0.00
0.10
0.20
0.30

2019s4 N adj.=119.6

50 150 250



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

150

160

170

180

F7_ESP_A3 (whole catch)
M

ea
n 

le
ng

th

Year



1997s3 N adj.=21

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

1997s4 N adj.=13.5

0.0
0.1
0.2
0.3
0.4

1998s2 N adj.=44

0.0
0.1
0.2
0.3
0.4

1998s3 N adj.=31.5

0.0
0.1
0.2
0.3
0.4

1998s4 N adj.=36

0.0
0.1
0.2
0.3
0.4

1999s1 N adj.=17.5

50 150 250

0.0
0.1
0.2
0.3
0.4

2000s4 N adj.=12

2001s3 N adj.=18

2001s4 N adj.=24

2002s2 N adj.=12.5

2002s3 N adj.=47.5

2002s4 N adj.=15.5

50 150 250

2003s2 N adj.=23.5

2003s3 N adj.=12.5

2004s1 N adj.=37

2004s2 N adj.=105

2004s3 N adj.=27.5

2004s4 N adj.=26.5

50 150 250

2005s1 N adj.=51.5

2005s2 N adj.=31

2005s3 N adj.=13.5

2006s1 N adj.=33

2006s2 N adj.=12.5

2006s3 N adj.=23

50 150 250



2007s1 N adj.=37

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2007s2 N adj.=29

0.0
0.1
0.2
0.3
0.4

2007s3 N adj.=16.5

0.0
0.1
0.2
0.3
0.4

2008s1 N adj.=19.5

0.0
0.1
0.2
0.3
0.4

2008s2 N adj.=8

0.0
0.1
0.2
0.3
0.4

2008s4 N adj.=28.5

50 150 250

0.0
0.1
0.2
0.3
0.4

2009s1 N adj.=59

2009s2 N adj.=53.5

2009s3 N adj.=28

2009s4 N adj.=14.5

2010s1 N adj.=36

2010s2 N adj.=45

50 150 250

2010s3 N adj.=29

2010s4 N adj.=59.5

2011s1 N adj.=33.5

2011s2 N adj.=40

2011s3 N adj.=42

2011s4 N adj.=37.5

50 150 250

2012s1 N adj.=50

2012s2 N adj.=58

2012s3 N adj.=44

2012s4 N adj.=22.5

2013s1 N adj.=40

2013s2 N adj.=71.5

50 150 250



2013s3 N adj.=34.5

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2013s4 N adj.=25

0.0
0.1
0.2
0.3
0.4

2014s1 N adj.=50.5

0.0
0.1
0.2
0.3
0.4

2014s2 N adj.=37.5

0.0
0.1
0.2
0.3
0.4

2014s3 N adj.=28

0.0
0.1
0.2
0.3
0.4

2014s4 N adj.=24

50 150 250

0.0
0.1
0.2
0.3
0.4

2015s1 N adj.=22.5

2015s2 N adj.=49.5

2015s3 N adj.=98.5

2016s1 N adj.=68

2016s2 N adj.=66.5

2016s3 N adj.=50.5

50 150 250

2016s4 N adj.=26.5

2017s1 N adj.=62

2017s2 N adj.=59.5

2017s3 N adj.=56

2017s4 N adj.=70

2018s1 N adj.=81

50 150 250

2018s2 N adj.=49.5

2018s3 N adj.=94.5

2018s4 N adj.=85

2019s1 N adj.=44

2019s2 N adj.=84.5

2019s3 N adj.=118.5

50 150 250



2019s4 N adj.=49.5

50 150 250

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n



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

F8_ESP_A4 (whole catch)
M

ea
n 

le
ng

th

Year



1997s2 N adj.=55.2

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

1997s3 N adj.=25.8

0.0
0.1
0.2
0.3
0.4

1997s4 N adj.=27

0.0
0.1
0.2
0.3
0.4

1998s2 N adj.=90

0.0
0.1
0.2
0.3
0.4

1998s3 N adj.=73.2

0.0
0.1
0.2
0.3
0.4

1999s2 N adj.=39.6

50 150 250

0.0
0.1
0.2
0.3
0.4

2000s3 N adj.=90

2001s2 N adj.=108

2001s3 N adj.=71.4

2001s4 N adj.=52.2

2002s1 N adj.=88.8

2002s2 N adj.=100.2

50 150 250

2002s3 N adj.=103.2

2002s4 N adj.=90

2003s1 N adj.=121.2

2003s2 N adj.=193.8

2003s3 N adj.=133.8

2003s4 N adj.=137.4

50 150 250

2004s1 N adj.=86.4

2004s2 N adj.=115.8

2004s3 N adj.=246

2004s4 N adj.=155.4

2005s1 N adj.=84

2005s2 N adj.=251.4

50 150 250



2005s3 N adj.=198

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2005s4 N adj.=94.2

0.0
0.1
0.2
0.3
0.4

2006s1 N adj.=155.4

0.0
0.1
0.2
0.3
0.4

2006s2 N adj.=174

0.0
0.1
0.2
0.3
0.4

2006s3 N adj.=127.2

0.0
0.1
0.2
0.3
0.4

2006s4 N adj.=64.2

50 150 250

0.0
0.1
0.2
0.3
0.4

2007s1 N adj.=100.8

2007s2 N adj.=110.4

2007s3 N adj.=95.4

2007s4 N adj.=76.2

2008s1 N adj.=60.6

2008s2 N adj.=103.8

50 150 250

2008s3 N adj.=123

2008s4 N adj.=63

2009s1 N adj.=84.6

2009s2 N adj.=79.2

2009s3 N adj.=146.4

2009s4 N adj.=73.8

50 150 250

2010s1 N adj.=64.8

2010s2 N adj.=79.8

2010s3 N adj.=98.4

2010s4 N adj.=84.6

2011s1 N adj.=149.4

2011s2 N adj.=196.8

50 150 250



2011s3 N adj.=139.8

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2011s4 N adj.=161.4

0.0
0.1
0.2
0.3
0.4

2012s1 N adj.=98.4

0.0
0.1
0.2
0.3
0.4

2012s2 N adj.=132

0.0
0.1
0.2
0.3
0.4

2012s3 N adj.=162

0.0
0.1
0.2
0.3
0.4

2012s4 N adj.=116.4

50 150 250

0.0
0.1
0.2
0.3
0.4

2013s1 N adj.=106.8

2013s2 N adj.=150.6

2013s3 N adj.=137.4

2013s4 N adj.=189.6

2014s1 N adj.=77.4

2014s2 N adj.=148.2

50 150 250

2014s3 N adj.=84

2014s4 N adj.=90.6

2015s1 N adj.=88.2

2015s2 N adj.=123.6

2015s3 N adj.=85.2

2015s4 N adj.=20.4

50 150 250

2016s1 N adj.=43.2

2016s2 N adj.=140.4

2016s3 N adj.=155.4

2016s4 N adj.=144

2017s1 N adj.=89.4

2017s2 N adj.=169.8

50 150 250



2017s3 N adj.=145.2

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2017s4 N adj.=93.6

0.0
0.1
0.2
0.3
0.4

2018s1 N adj.=88.2

0.0
0.1
0.2
0.3
0.4

2018s2 N adj.=189.6

0.0
0.1
0.2
0.3
0.4

2018s3 N adj.=78.6

0.0
0.1
0.2
0.3
0.4

2018s4 N adj.=65.4

50 150 250

0.0
0.1
0.2
0.3
0.4

2019s1 N adj.=171.6

2019s2 N adj.=219.6

2019s3 N adj.=87.6

2019s4 N adj.=89.4

50 150 250



Year

Le
ng

th
 (

cm
)

1997 2000 2003 2006 2009 2012 2015 2018

50

100

150

200

250

300

350
0.01 0.2 0.4



−

−

−

−

− − −
−

− −

−

−
−

−

−

−

− −

−

− −
−

−

2000 2005 2010 2015

140

150

160

170

F9_ESP_A5 (whole catch)
M

ea
n 

le
ng

th

Year



1971s1 N adj.=2.8

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

1971s2 N adj.=3.9

0.0
0.1
0.2
0.3
0.4

1973s4 N adj.=4.5

0.0
0.1
0.2
0.3
0.4

1977s2 N adj.=3.8

0.0
0.1
0.2
0.3
0.4

1977s3 N adj.=5.3

0.0
0.1
0.2
0.3
0.4

1978s4 N adj.=1.7

50 150 250

0.0
0.1
0.2
0.3
0.4

1985s4 N adj.=2.2

1986s4 N adj.=2.2

1987s4 N adj.=4.3

1989s4 N adj.=2.1

1990s4 N adj.=2.3

1991s1 N adj.=2.2

50 150 250

1991s2 N adj.=2.4

1991s4 N adj.=5.7

1992s1 N adj.=4.4

1992s4 N adj.=3.5

1993s1 N adj.=3.5

1993s2 N adj.=3.5

50 150 250

1993s3 N adj.=1.6

1993s4 N adj.=5.3

1994s1 N adj.=6.3

1994s2 N adj.=2.3

1994s3 N adj.=2.1

1994s4 N adj.=3.9

50 150 250



1995s1 N adj.=4.3

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

1995s2 N adj.=1.8

0.0
0.1
0.2
0.3
0.4

1995s3 N adj.=1.8

0.0
0.1
0.2
0.3
0.4

1995s4 N adj.=7.6

0.0
0.1
0.2
0.3
0.4

1996s1 N adj.=5.8

0.0
0.1
0.2
0.3
0.4

1996s2 N adj.=2.8

50 150 250

0.0
0.1
0.2
0.3
0.4

1996s3 N adj.=3.2

1996s4 N adj.=4.3

1997s1 N adj.=3.7

1997s2 N adj.=3.9

1997s3 N adj.=4.1

1997s4 N adj.=4.8

50 150 250

1999s1 N adj.=4.5

1999s2 N adj.=3.5

1999s3 N adj.=1.9

1999s4 N adj.=3.3

2000s1 N adj.=3.5

2000s2 N adj.=2.2

50 150 250

2000s3 N adj.=4.6

2000s4 N adj.=3.2

2001s1 N adj.=6

2001s2 N adj.=3.2

2001s3 N adj.=4.7

2001s4 N adj.=4.9

50 150 250



2002s1 N adj.=9.8

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2002s3 N adj.=10.9

0.0
0.1
0.2
0.3
0.4

2002s4 N adj.=23.7

0.0
0.1
0.2
0.3
0.4

2003s1 N adj.=22.5

0.0
0.1
0.2
0.3
0.4

2003s2 N adj.=7.7

0.0
0.1
0.2
0.3
0.4

2003s3 N adj.=18.7

50 150 250

0.0
0.1
0.2
0.3
0.4

2003s4 N adj.=29.1

2004s1 N adj.=60.6

2004s2 N adj.=20.9

2004s3 N adj.=15.5

2004s4 N adj.=47

2005s1 N adj.=16.9

50 150 250

2005s2 N adj.=9.3

2005s3 N adj.=24.3

2005s4 N adj.=39.4

2006s1 N adj.=36

2006s2 N adj.=31.4

2006s3 N adj.=20.9

50 150 250

2006s4 N adj.=39.4

2007s1 N adj.=21.2

2007s2 N adj.=10.2

2007s3 N adj.=7.8

2007s4 N adj.=31.4

2008s1 N adj.=33.6

50 150 250



2008s2 N adj.=15.6

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2008s3 N adj.=4.8

0.0
0.1
0.2
0.3
0.4

2008s4 N adj.=2

0.0
0.1
0.2
0.3
0.4

2009s1 N adj.=17.4

0.0
0.1
0.2
0.3
0.4

2009s2 N adj.=19.8

0.0
0.1
0.2
0.3
0.4

2009s3 N adj.=11.7

50 150 250

0.0
0.1
0.2
0.3
0.4

2009s4 N adj.=23.9

2010s1 N adj.=18.9

2010s2 N adj.=14.3

2010s3 N adj.=15.2

2010s4 N adj.=16.7

2011s1 N adj.=19.1

50 150 250

2011s3 N adj.=17.6

2011s4 N adj.=20.4

2012s1 N adj.=23.7

2012s2 N adj.=5.7

2012s3 N adj.=14.1

2012s4 N adj.=12.5

50 150 250

2013s1 N adj.=18

2013s2 N adj.=7

2013s3 N adj.=33.6

2013s4 N adj.=43.7

2014s1 N adj.=18.2

2014s2 N adj.=5

50 150 250



2014s3 N adj.=9.3

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2014s4 N adj.=14.6

0.0
0.1
0.2
0.3
0.4

2015s1 N adj.=16.6

0.0
0.1
0.2
0.3
0.4

2015s2 N adj.=7.3

0.0
0.1
0.2
0.3
0.4

2015s3 N adj.=15

0.0
0.1
0.2
0.3
0.4

2015s4 N adj.=18

50 150 250

0.0
0.1
0.2
0.3
0.4

2016s1 N adj.=9.2

2016s2 N adj.=3.4

2016s3 N adj.=16

2016s4 N adj.=33.3

2017s1 N adj.=7.3

2017s2 N adj.=1.9

50 150 250

2017s3 N adj.=11.1

2017s4 N adj.=30.5

2018s1 N adj.=7

2018s2 N adj.=1.9

2018s3 N adj.=8.8

2018s4 N adj.=17.9

50 150 250

2019s1 N adj.=12.2

2019s2 N adj.=9.1

2019s3 N adj.=4

2019s4 N adj.=6.2

50 150 250



Year

Le
ng

th
 (

cm
)

1971 1977 1985 1991 1997 2003 2009 2015

50

100

150

200

250

300

350
0.01 0.4



−
−

−

−

−
−

−

−

−

−
−−−−

−− −
−−−

−−−−−−−
−−−−−−−

−

−

−

1970 1980 1990 2000 2010 2020

80

100

120

140

160

180

200

F10_LL_DW_A2 (whole catch)
M

ea
n 

le
ng

th

Year



1971s3 N adj.=5.7

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

1972s4 N adj.=3.9

0.0
0.1
0.2
0.3
0.4

1975s4 N adj.=4.2

0.0
0.1
0.2
0.3
0.4

1976s3 N adj.=4.2

0.0
0.1
0.2
0.3
0.4

1976s4 N adj.=3.9

0.0
0.1
0.2
0.3
0.4

1977s4 N adj.=4.6

50 150 250

0.0
0.1
0.2
0.3
0.4

1978s1 N adj.=7.5

1979s1 N adj.=2.6

1979s2 N adj.=4.4

1979s3 N adj.=3.6

1980s1 N adj.=3

1980s2 N adj.=3.8

50 150 250

1980s3 N adj.=6.4

1980s4 N adj.=2.7

1981s1 N adj.=3.5

1984s4 N adj.=5

1986s3 N adj.=4.5

1991s3 N adj.=8.3

50 150 250

1992s2 N adj.=4

1992s3 N adj.=4.5

1994s2 N adj.=2.6

1994s3 N adj.=4.3

2001s2 N adj.=10.4

2001s3 N adj.=7.2

50 150 250



2002s3 N adj.=12.8

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2002s4 N adj.=11.3

0.0
0.1
0.2
0.3
0.4

2003s3 N adj.=36.3

0.0
0.1
0.2
0.3
0.4

2003s4 N adj.=16

0.0
0.1
0.2
0.3
0.4

2004s1 N adj.=3.9

0.0
0.1
0.2
0.3
0.4

2004s3 N adj.=9.4

50 150 250

0.0
0.1
0.2
0.3
0.4

2004s4 N adj.=7.7

2005s2 N adj.=4.6

2005s3 N adj.=3

2007s2 N adj.=5.3

2007s3 N adj.=5.6

2008s2 N adj.=2.4

50 150 250

2008s3 N adj.=3.1

2009s2 N adj.=3.6

2009s3 N adj.=6.6

2010s2 N adj.=13

2010s3 N adj.=13

2011s1 N adj.=3.5

50 150 250

2011s2 N adj.=18.3

2011s3 N adj.=5.4

2012s2 N adj.=5.1

2012s3 N adj.=4.3

2012s4 N adj.=2.6

2013s2 N adj.=9.2

50 150 250



2013s3 N adj.=9.3

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2013s4 N adj.=6

0.0
0.1
0.2
0.3
0.4

2014s2 N adj.=12

0.0
0.1
0.2
0.3
0.4

2014s3 N adj.=10.3

0.0
0.1
0.2
0.3
0.4

2016s3 N adj.=3

0.0
0.1
0.2
0.3
0.4

2017s3 N adj.=3.6

50 150 250

0.0
0.1
0.2
0.3
0.4

2018s2 N adj.=3.4

2018s3 N adj.=2.4

2018s4 N adj.=3.6

50 150 250



Year

Le
ng

th
 (

cm
)

1971 1976 1981 1986 1991 2001 2007 2012 2017

50

100

150

200

250

300

350
0.01 0.4



−

−
−

−

−

−−−

−

−

−
−

−

−

−−

−
−

−
−−

−−

−−

−−

−

−−

1970 1980 1990 2000 2010

100

150

200

F12_LL_DW_A4 (whole catch)
M

ea
n 

le
ng

th

Year



1977s3 N adj.=6

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

1979s3 N adj.=11.5

0.0
0.1
0.2
0.3
0.4

1979s4 N adj.=4.9

0.0
0.1
0.2
0.3
0.4

1980s4 N adj.=3.5

0.0
0.1
0.2
0.3
0.4

1984s3 N adj.=10.5

0.0
0.1
0.2
0.3
0.4

1986s3 N adj.=6.1

50 150 250

0.0
0.1
0.2
0.3
0.4

2001s2 N adj.=8.6

2001s3 N adj.=4

2002s3 N adj.=3.6

2002s4 N adj.=5.6

2003s3 N adj.=13.2

2004s3 N adj.=10.7

50 150 250

2004s4 N adj.=29

2005s2 N adj.=17.2

2005s3 N adj.=4.2

2007s3 N adj.=4.3

2009s3 N adj.=3.5

2013s2 N adj.=24.9

50 150 250

2013s3 N adj.=27.4

2014s1 N adj.=14.5

2014s2 N adj.=42.3

2014s3 N adj.=12.1

2015s1 N adj.=5.1

2015s2 N adj.=11.7

50 150 250



Year

Le
ng

th
 (

cm
)

1977 1984 2001 2005 2009 2013

50

100

150

200

250

300

350
0.01 0.2 0.4



−
−

− − −

− −
− −

− −
− −

−

−

1980 1990 2000 2010

100

120

140

160

180

200
F13_LL_DW_A5 (whole catch)

M
ea

n 
le

ng
th

Year



1976s3 N adj.=15.8

0.00
0.10
0.20
0.30

Length (cm)

P
ro

po
rt

io
n

1977s3 N adj.=41.2

0.00
0.10
0.20
0.30

1978s3 N adj.=21.8

0.00
0.10
0.20
0.30

1979s3 N adj.=55.6

0.00
0.10
0.20
0.30

1980s3 N adj.=39

0.00
0.10
0.20
0.30

1981s3 N adj.=7.4

50 150 250

0.00
0.10
0.20
0.30

1983s3 N adj.=7.1

1984s3 N adj.=38.6

1985s3 N adj.=14.3

1986s3 N adj.=28

1987s3 N adj.=10.1

1988s3 N adj.=6.3

50 150 250

1989s3 N adj.=8.2

1990s3 N adj.=11.4

1991s3 N adj.=33.1

1992s3 N adj.=32.6

1993s3 N adj.=18.9

50 150 250



Year

Le
ng

th
 (

cm
)

1976 1978 1980 1983 1985 1987 1989 1991 1993

50

100

150

200

250

300

350
0.01 0.2 0.4



− −
−

−
−

−

−

− −
−

−

−
−

−
−

−
−

1980 1985 1990

100

150

200

250
I3_JPN_early (whole catch)

M
ea

n 
le

ng
th

Year



1994s3 N adj.=32.1

0.00
0.10
0.20
0.30

Length (cm)

P
ro

po
rt

io
n

1995s3 N adj.=37.8

0.00
0.10
0.20
0.30

1996s3 N adj.=27.3

0.00
0.10
0.20
0.30

1997s3 N adj.=11

0.00
0.10
0.20
0.30

1999s3 N adj.=20.4

0.00
0.10
0.20
0.30

2000s3 N adj.=15.4

50 150 250

0.00
0.10
0.20
0.30

2001s3 N adj.=78.7

2002s3 N adj.=133.5

2003s3 N adj.=198.5

2004s3 N adj.=161.7

2005s3 N adj.=70.4

2006s3 N adj.=11.3

50 150 250

2007s3 N adj.=46.1

2008s3 N adj.=17

2009s3 N adj.=53.1

50 150 250



Year

Le
ng

th
 (

cm
)

1994 1996 1999 2001 2003 2005 2007 2009

50

100

150

200

250

300

350
0.01 0.2



−
−

−

−

−

−

− −

−
−

−
−

− − −

1995 2000 2005

140

150

160

170

180

I4_JPN_mid (whole catch)
M

ea
n 

le
ng

th

Year



2010s3 N adj.=12.3

0.00

0.10

0.20

Length (cm)

P
ro

po
rt

io
n

2011s3 N adj.=17.1

0.00

0.10

0.20

2012s3 N adj.=13.4

0.00

0.10

0.20

2013s3 N adj.=46.7

0.00

0.10

0.20

2014s3 N adj.=48.1

0.00

0.10

0.20

2015s3 N adj.=16.4

50 150 250

0.00

0.10

0.20

2016s3 N adj.=28.9

2017s3 N adj.=15.5

2018s3 N adj.=11.2

2019s3 N adj.=9.5

50 150 250



Year

Le
ng

th
 (

cm
)

2011 2012 2013 2014 2015 2016 2017 2018 2019

50

100

150

200

250

300

350
0.01 0.2



−

−

−

−

−

−

−

−

−
−

2010 2012 2014 2016 2018

120

140

160

180

I5_JPN_late (whole catch)
M

ea
n 

le
ng

th

Year



2005s1 N adj.=1

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2006s1 N adj.=1

0.0
0.1
0.2
0.3
0.4

2007s1 N adj.=1

0.0
0.1
0.2
0.3
0.4

2008s1 N adj.=1

0.0
0.1
0.2
0.3
0.4

2009s1 N adj.=1

0.0
0.1
0.2
0.3
0.4

2010s1 N adj.=1

50 150 250

0.0
0.1
0.2
0.3
0.4

2011s1 N adj.=1

2012s1 N adj.=1

2013s1 N adj.=1

2014s1 N adj.=1

2015s1 N adj.=1

2016s1 N adj.=1

50 150 250

2017s1 N adj.=1

2018s1 N adj.=1

2019s1 N adj.=1

50 150 250



Year

Le
ng

th
 (

cm
)

2005 2007 2009 2011 2013 2015 2017 2019

50

100

150

200

250

300

350
0.01 0.4



− −
−

−
−

−
− −

− −

−
− − − −

2006 2008 2010 2012 2014 2016 2018

100

150

200

I6_ESP_Q1 (whole catch)
M

ea
n 

le
ng

th

Year



2005s2 N adj.=1

0.00
0.10
0.20
0.30

Length (cm)

P
ro

po
rt

io
n

2006s2 N adj.=1

0.00
0.10
0.20
0.30

2007s2 N adj.=1

0.00
0.10
0.20
0.30

2008s2 N adj.=1

0.00
0.10
0.20
0.30

2009s2 N adj.=1

0.00
0.10
0.20
0.30

2010s2 N adj.=1

50 150 250

0.00
0.10
0.20
0.30

2011s2 N adj.=1

2012s2 N adj.=1

2013s2 N adj.=1

2014s2 N adj.=1

2015s2 N adj.=1

2016s2 N adj.=1

50 150 250

2017s2 N adj.=1

2018s2 N adj.=1

2019s2 N adj.=1

50 150 250



Year

Le
ng

th
 (

cm
)

2005 2007 2009 2011 2013 2015 2017 2019

50

100

150

200

250

300

350
0.01 0.2 0.4



− −
−

−

−
− −

−

− −
−

− −
−

−

2006 2008 2010 2012 2014 2016 2018

80

100

120

140

160

180

200

I7_ESP_Q2 (whole catch)
M

ea
n 

le
ng

th

Year



2005s3 N adj.=1

0.00

0.10

0.20

0.30

Length (cm)

P
ro

po
rt

io
n

2006s3 N adj.=1

0.00

0.10

0.20

0.30

2007s3 N adj.=1

0.00

0.10

0.20

0.30

2008s3 N adj.=1

0.00

0.10

0.20

0.30

2009s3 N adj.=1

0.00

0.10

0.20

0.30

2010s3 N adj.=1

50 150 250

0.00

0.10

0.20

0.30

2011s3 N adj.=1

2012s3 N adj.=1

2013s3 N adj.=1

2014s3 N adj.=1

2015s3 N adj.=1

2016s3 N adj.=1

50 150 250

2017s3 N adj.=1

2018s3 N adj.=1

2019s3 N adj.=1

50 150 250



Year

Le
ng

th
 (

cm
)

2005 2007 2009 2011 2013 2015 2017 2019

50

100

150

200

250

300

350
0.01 0.2



− − −
−

− − − −
−

−
−

− − −
−

2006 2008 2010 2012 2014 2016 2018

100

150

200

I8_ESP_Q3 (whole catch)
M

ea
n 

le
ng

th

Year



2005s4 N adj.=1

0.00
0.05
0.10
0.15
0.20
0.25

Length (cm)

P
ro

po
rt

io
n

2006s4 N adj.=1

0.00
0.05
0.10
0.15
0.20
0.25

2007s4 N adj.=1

0.00
0.05
0.10
0.15
0.20
0.25

2008s4 N adj.=1

0.00
0.05
0.10
0.15
0.20
0.25

2009s4 N adj.=1

0.00
0.05
0.10
0.15
0.20
0.25

2010s4 N adj.=1

50 150 250

0.00
0.05
0.10
0.15
0.20
0.25

2011s4 N adj.=1

2012s4 N adj.=1

2013s4 N adj.=1

2014s4 N adj.=1

2015s4 N adj.=1

2016s4 N adj.=1

50 150 250

2017s4 N adj.=1

2018s4 N adj.=1

2019s4 N adj.=1

50 150 250



Year

Le
ng

th
 (

cm
)

2005 2007 2009 2011 2013 2015 2017 2019

50

100

150

200

250

300

350
0.01 0.15 0.25



− − − − −
− − − − − − − − − −

2006 2008 2010 2012 2014 2016 2018

100

150

200

I9_ESP_Q4 (whole catch)
M

ea
n 

le
ng

th

Year



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

0.0
0.4
0.8

2008

2009

2010

2011

2012

2013

50 150 250

2014

2015

2016

2017

2019

50 150 250



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

0.0
0.4
0.8

2007

2008

2009

2010

2011

2012

50 150 250

2013

2014

2015

2016

2017

2018

50 150 250



I1_Chile_Q2 Sum of N adj.=641.3

0.00
0.05
0.10
0.15
0.20
0.25
0.30
0.35

Length (cm)

P
ro

po
rt

io
n

I2_Chile_Q3 Sum of N adj.=485.6

100 150 200 250 300

0.00
0.05
0.10
0.15
0.20
0.25
0.30
0.35



2001s2 N adj.=35.6

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2002s2 N adj.=35.6

0.0
0.1
0.2
0.3
0.4

2003s2 N adj.=35.6

0.0
0.1
0.2
0.3
0.4

2004s2 N adj.=35.6

0.0
0.1
0.2
0.3
0.4

2005s2 N adj.=35.6

0.0
0.1
0.2
0.3
0.4

2006s2 N adj.=35.6

100 200 300

0.0
0.1
0.2
0.3
0.4

2007s2 N adj.=35.6

2008s2 N adj.=35.6

2009s2 N adj.=35.6

2010s2 N adj.=35.6

2011s2 N adj.=35.6

2012s2 N adj.=35.6

100 200 300

2013s2 N adj.=35.6

2014s2 N adj.=35.6

2015s2 N adj.=35.6

2016s2 N adj.=35.6

2017s2 N adj.=35.6

2018s2 N adj.=35.6

100 200 300



Year

Le
ng

th
 (

cm
)

2001 2003 2005 2007 2009 2011 2013 2015 2017

80
100
120
140
160
180
200
220
240
260
280
300

0.01 0.2 0.4



−

− −

− −
−

−

−
−

− −

−

− −

−

−
−

−

2005 2010 2015

145

150

155

160

165

170

175

I1_Chile_Q2 (whole catch)
M

ea
n 

le
ng

th
 (

cm
)

Year



2001s3 N adj.=27

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2002s3 N adj.=27

0.0
0.1
0.2
0.3
0.4

2003s3 N adj.=27

0.0
0.1
0.2
0.3
0.4

2004s3 N adj.=27

0.0
0.1
0.2
0.3
0.4

2005s3 N adj.=27

0.0
0.1
0.2
0.3
0.4

2006s3 N adj.=27

100 200 300

0.0
0.1
0.2
0.3
0.4

2007s3 N adj.=27

2008s3 N adj.=27

2009s3 N adj.=27

2010s3 N adj.=27

2011s3 N adj.=27

2012s3 N adj.=27

100 200 300

2013s3 N adj.=27

2014s3 N adj.=27

2015s3 N adj.=27

2016s3 N adj.=27

2017s3 N adj.=27

2018s3 N adj.=27

100 200 300



Year

Le
ng

th
 (

cm
)

2001 2003 2005 2007 2009 2011 2013 2015 2017

80
100
120
140
160
180
200
220
240
260
280
300

0.01 0.4



−

− −

−
−

−
−

−

− −

−

−

−

−

−

−
−

−

2005 2010 2015

140

150

160

170

180

190

I2_Chile_Q3 (whole catch)
M

ea
n 

le
ng

th
 (

cm
)

Year



I4_JPN_mid Sum of N adj.=10

0.00

0.05

0.10

0.15

0.20

0.25

Weight (kg)

P
ro

po
rt

io
n

I5_JPN_late Sum of N adj.=10

0 50 100 150

0.00

0.05

0.10

0.15

0.20

0.25



1994s3 N adj.=10

0 50 100 150

0.00
0.05
0.10
0.15
0.20

Weight (kg)

P
ro

po
rt

io
n



Year

W
ei

gh
t (

kg
)

1994

0
19
37
56

81

112
130
149 0.01 0.15



2011s3 N adj.=10

0 50 100 150

0.00

0.10

0.20

Weight (kg)

P
ro

po
rt

io
n



Year

W
ei

gh
t (

kg
)

2011

0
19
37
56

81

112
130
149 0.01 0.15 0.25



I6_ESP_Q1 Sum of N adj.=750

0.00

0.05

0.10

0.15

Length (cm)

P
ro

po
rt

io
n

I7_ESP_Q2 Sum of N adj.=750

50 100 150 200 250

0.00

0.05

0.10

0.15

I8_ESP_Q3 Sum of N adj.=750

I9_ESP_Q4 Sum of N adj.=750

50 100 150 200 250



2005s1 N adj.=50

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2006s1 N adj.=50

0.0
0.1
0.2
0.3
0.4

2007s1 N adj.=50

0.0
0.1
0.2
0.3
0.4

2008s1 N adj.=50

0.0
0.1
0.2
0.3
0.4

2009s1 N adj.=50

0.0
0.1
0.2
0.3
0.4

2010s1 N adj.=50

50 100 150 200 250

0.0
0.1
0.2
0.3
0.4

2011s1 N adj.=50

2012s1 N adj.=50

2013s1 N adj.=50

2014s1 N adj.=50

2015s1 N adj.=50

2016s1 N adj.=50

50 100 150 200 250

2017s1 N adj.=50

2018s1 N adj.=50

2019s1 N adj.=50

50 100 150 200 250



Year

Le
ng

th
 (

cm
)

2005 2007 2009 2011 2013 2015 2017 2019

100

150

200

250

300
0.01 0.4



− −

−

−

−

−

−

−

−
−

−

−
− −

−

2006 2008 2010 2012 2014 2016 2018

130

140

150

160

I6_ESP_Q1 (whole catch)
M

ea
n 

le
ng

th
 (

cm
)

Year



2005s2 N adj.=50

0.00
0.10
0.20
0.30

Length (cm)

P
ro

po
rt

io
n

2006s2 N adj.=50

0.00
0.10
0.20
0.30

2007s2 N adj.=50

0.00
0.10
0.20
0.30

2008s2 N adj.=50

0.00
0.10
0.20
0.30

2009s2 N adj.=50

0.00
0.10
0.20
0.30

2010s2 N adj.=50

50 100 150 200 250

0.00
0.10
0.20
0.30

2011s2 N adj.=50

2012s2 N adj.=50

2013s2 N adj.=50

2014s2 N adj.=50

2015s2 N adj.=50

2016s2 N adj.=50

50 100 150 200 250

2017s2 N adj.=50

2018s2 N adj.=50

2019s2 N adj.=50

50 100 150 200 250



Year

Le
ng

th
 (

cm
)

2005 2007 2009 2011 2013 2015 2017 2019

100

150

200

250

300
0.01 0.2 0.4



−

−

−

−

−

− −

−

−

−

−

−
−

−

−

2006 2008 2010 2012 2014 2016 2018

125

130

135

140

145

150

155

160
I7_ESP_Q2 (whole catch)

M
ea

n 
le

ng
th

 (
cm

)

Year



2005s3 N adj.=50

0.00

0.10

0.20

0.30

Length (cm)

P
ro

po
rt

io
n

2006s3 N adj.=50

0.00

0.10

0.20

0.30

2007s3 N adj.=50

0.00

0.10

0.20

0.30

2008s3 N adj.=50

0.00

0.10

0.20

0.30

2009s3 N adj.=50

0.00

0.10

0.20

0.30

2010s3 N adj.=50

50 100 150 200 250

0.00

0.10

0.20

0.30

2011s3 N adj.=50

2012s3 N adj.=50

2013s3 N adj.=50

2014s3 N adj.=50

2015s3 N adj.=50

2016s3 N adj.=50

50 100 150 200 250

2017s3 N adj.=50

2018s3 N adj.=50

2019s3 N adj.=50

50 100 150 200 250



Year

Le
ng

th
 (

cm
)

2005 2007 2009 2011 2013 2015 2017 2019

100

150

200

250

300
0.01 0.2



−

−

−

−

− −
− −

−

−

−

−
− −

−

2006 2008 2010 2012 2014 2016 2018

130

135

140

145

150

155

160

165
I8_ESP_Q3 (whole catch)

M
ea

n 
le

ng
th

 (
cm

)

Year



2005s4 N adj.=50

0.00
0.05
0.10
0.15
0.20
0.25

Length (cm)

P
ro

po
rt

io
n

2006s4 N adj.=50

0.00
0.05
0.10
0.15
0.20
0.25

2007s4 N adj.=50

0.00
0.05
0.10
0.15
0.20
0.25

2008s4 N adj.=50

0.00
0.05
0.10
0.15
0.20
0.25

2009s4 N adj.=50

0.00
0.05
0.10
0.15
0.20
0.25

2010s4 N adj.=50

50 100 150 200 250

0.00
0.05
0.10
0.15
0.20
0.25

2011s4 N adj.=50

2012s4 N adj.=50

2013s4 N adj.=50

2014s4 N adj.=50

2015s4 N adj.=50

2016s4 N adj.=50

50 100 150 200 250

2017s4 N adj.=50

2018s4 N adj.=50

2019s4 N adj.=50

50 100 150 200 250



Year

Le
ng

th
 (

cm
)

2005 2007 2009 2011 2013 2015 2017 2019

100

150

200

250

300
0.01 0.15 0.25



−
− − − −

−
− −

− −

−
−

−

−

−

2006 2008 2010 2012 2014 2016 2018

135

140

145

150

155

160

165

I9_ESP_Q4 (whole catch)
M

ea
n 

le
ng

th
 (

cm
)

Year



F3_GN_A5 Sum of N adj.=308

0.00
0.05
0.10
0.15
0.20
0.25
0.30

Age (yr)

P
ro

po
rt

io
n

F5_LL_Coast_A5 Sum of N adj.=498.4

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 0.2 0.4F3_GN_A5

Year

A
ge

 (
yr

)

0
3
6
9

12
15

F5_LL_Coast_A5

2001 2003 2005 2007 2009 2011 2013 2015 2017 2019



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.=4

0.0
0.1
0.2
0.3
0.4

2003s1 N adj.=2

0.0
0.1
0.2
0.3
0.4

2004s1 N adj.=4

0.0
0.1
0.2
0.3
0.4

2005s1 N adj.=9

0.0
0.1
0.2
0.3
0.4

2006s1 N adj.=11

0 5 10 15

0.0
0.1
0.2
0.3
0.4

2007s1 N adj.=21

2008s1 N adj.=24

2009s1 N adj.=24

2010s1 N adj.=18

2011s1 N adj.=10

2012s1 N adj.=12

0 5 10 15

2013s1 N adj.=14

2014s1 N adj.=14

2015s1 N adj.=28

2016s1 N adj.=20

2017s1 N adj.=14

2018s1 N adj.=16

0 5 10 15

2019s1 N adj.=62

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

15
F3_GN_A5 (whole catch)

M
ea

n 
ag

e

Year



2001s1 N adj.=32.8

0.0
0.1
0.2
0.3
0.4

Age (yr)

P
ro

po
rt

io
n

2002s1 N adj.=69.3

0.0
0.1
0.2
0.3
0.4

2003s1 N adj.=65.6

0.0
0.1
0.2
0.3
0.4

2004s1 N adj.=28

0.0
0.1
0.2
0.3
0.4

2005s1 N adj.=40.1

0.0
0.1
0.2
0.3
0.4

2006s1 N adj.=34

0 5 10 15

0.0
0.1
0.2
0.3
0.4

2007s1 N adj.=48.6

2008s1 N adj.=17

2009s1 N adj.=20.7

2010s1 N adj.=31.6

2011s1 N adj.=23.1

2012s1 N adj.=26.7

0 5 10 15

2013s1 N adj.=15.8

2014s1 N adj.=15.8

2015s1 N adj.=6.1

2016s1 N adj.=12.2

2017s1 N adj.=7.3

2018s1 N adj.=3.6

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

1

2

3

4

5

6

F5_LL_Coast_A5 (whole catch)
M

ea
n 

ag
e

Year



F1_HAR Sum of N adj.=61.3
Sum of N eff.=316.7

0.00
0.10
0.20
0.30

0.25
0.15
0.05

Length (cm)

P
ro

po
rt

io
n

F10_LL_DW_A2 Sum of N adj.=1423
Sum of N eff.=10246.7

0.00
0.10
0.20
0.30

0.25
0.15
0.05

F12_LL_DW_A4 Sum of N adj.=374.1
Sum of N eff.=2643.1

0.00
0.10
0.20
0.30

0.25
0.15
0.05

F13_LL_DW_A5 Sum of N adj.=284.5
Sum of N eff.=971.1

0.00
0.10
0.20
0.30

0.25
0.15
0.05

F2_GN_A4 Sum of N adj.=2
Sum of N eff.=16.6

50 150 250

0.00
0.10
0.20
0.30

0.25
0.15
0.05

I3_JPN_early Sum of N adj.=389.6
Sum of N eff.=1712.3

I4_JPN_mid Sum of N adj.=914.4
Sum of N eff.=1650.9

I5_JPN_late Sum of N adj.=219.1
Sum of N eff.=1223.8

I6_ESP_Q1 Sum of N adj.=15
Sum of N eff.=1239.2

I7_ESP_Q2 Sum of N adj.=15
Sum of N eff.=1013.2

50 150 250

I8_ESP_Q3 Sum of N adj.=15
Sum of N eff.=1349.6

F3_GN_A5 Sum of N adj.=116.6
Sum of N eff.=4058.4

I9_ESP_Q4 Sum of N adj.=15
Sum of N eff.=2676.5

F4_LL_Coast_A4 Sum of N adj.=8
Sum of N eff.=445.2

F5_LL_Coast_A5 Sum of N adj.=1100.4
Sum of N eff.=11481.9

50 150 250

F6_ESP_A2 Sum of N adj.=2110
Sum of N eff.=2416.3

F7_ESP_A3 Sum of N adj.=3814.8
Sum of N eff.=3932.7

F8_ESP_A4 Sum of N adj.=3027
Sum of N eff.=3372.9

F9_ESP_A5 Sum of N adj.=9226.8
Sum of N eff.=6660.7

50 150 250



50
150
250
350 −2  0.1  2F1_HAR

Year

Le
ng

th
 (

cm
)

50
150
250
350 F2_GN_A4

50
150
250
350 F3_GN_A5

50
150
250
350 F4_LL_Coast_A4

50
150
250
350 F5_LL_Coast_A5

50
150
250
350 F6_ESP_A2

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



50
150
250
350 −50 −30  10  30  50F7_ESP_A3

Year

Le
ng

th
 (

cm
)

50
150
250
350 F8_ESP_A4

50
150
250
350 F9_ESP_A5

50
150
250
350 F10_LL_DW_A2

50
150
250
350 F12_LL_DW_A4

50
150
250
350 F13_LL_DW_A5

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



50
150
250
350 −10  −6   2   6  10I3_JPN_early

Year

Le
ng

th
 (

cm
)

50
150
250
350 I4_JPN_mid

50
150
250
350 I5_JPN_late

50
150
250
350 I6_ESP_Q1

50
150
250
350 I7_ESP_Q2

50
150
250
350 I8_ESP_Q3

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



50
150
250
350 −0.4 −0.2  0.01  0.2  0.4I9_ESP_Q4

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

Year

Le
ng

th
 (

cm
)



2011s2 N adj.=1.4
N eff.=9.9

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2011s3 N adj.=8.6
N eff.=10.3

0.0
0.1
0.2
0.3
0.4

2011s4 N adj.=14
N eff.=50.8

0.0
0.1
0.2
0.3
0.4

2012s1 N adj.=1.6
N eff.=10.8

0.0
0.1
0.2
0.3
0.4

2012s2 N adj.=5.7
N eff.=20.3

0.0
0.1
0.2
0.3
0.4

2012s3 N adj.=2.4
N eff.=10.4

50 150 250

0.0
0.1
0.2
0.3
0.4

2012s4 N adj.=1
N eff.=6

2013s1 N adj.=3
N eff.=11.9

2013s2 N adj.=2.8
N eff.=28.6

2013s4 N adj.=1
N eff.=4.1

2014s1 N adj.=1
N eff.=3.7

2014s2 N adj.=2.8
N eff.=11

50 150 250

2014s4 N adj.=3.7
N eff.=44.3

2015s1 N adj.=2.7
N eff.=32.3

2015s2 N adj.=3.4
N eff.=25.4

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

2015s4 N adj.=2.2
N eff.=24.5

2016s1 N adj.=1
N eff.=5.2

50 150 250

2016s2 N adj.=1
N eff.=5.3

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

50 150 250



Year

Le
ng

th
 (

cm
)

2012 2013 2014 2015 2016

50

100

150

200

250

300

350
−2  0.1  2



0 5 10 15

0
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20
30

40
50

Observed sample size

E
ffe

ct
iv

e 
sa

m
pl

e 
si

ze

2011s2 2011s3

2011s4

2012s1

2012s2

2012s3
2012s4

2013s1

2013s2

2013s42014s1

2014s2

2014s4

2015s1

2015s2

2015s3

2015s4

2016s12016s2
2016s3

ar
ith

m
et

ic
 m

ea
n

harmonic mean



−

− −

−
−

−

2011 2012 2013 2014 2015 2016

180

200

220

240

260

280

300

F1_HAR (whole catch)
M

ea
n 

le
ng

th

Year



2007s3 N adj.=1
N eff.=14.2

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2015s3 N adj.=1
N eff.=2.4

50 150 250

0.0
0.1
0.2
0.3
0.4



Year

Le
ng

th
 (

cm
)

2007 2015

50

100

150

200

250

300

350
−2  0.1  2



0.0 0.2 0.4 0.6 0.8 1.0

0
5

10
15

Observed sample size

E
ffe

ct
iv

e 
sa

m
pl

e 
si

ze

2007s3

2015s3

ar
ith

m
et

ic
 m

ea
n

harmonic mean



−

−

2008 2010 2012 2014
100

150

200

250

F2_GN_A4 (whole catch)
M

ea
n 

le
ng

th

Year



2002s2 N adj.=3.3
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.=16.7

0.0
0.2
0.4

0.4
0.2

2003s2 N adj.=2.1
N eff.=29.6

0.0
0.2
0.4

0.4
0.2

2003s3 N adj.=2.1
N eff.=101.1

0.0
0.2
0.4

0.4
0.2

2004s2 N adj.=2.4
N eff.=147.6

0.0
0.2
0.4

0.4
0.2

2004s3 N adj.=1.5
N eff.=83.6

50 150 250

0.0
0.2
0.4

0.4
0.2

2004s4 N adj.=1
N eff.=47.5

2005s2 N adj.=2.4
N eff.=167.7

2005s3 N adj.=2.7
N eff.=2.3

2005s4 N adj.=1
N eff.=51.1

2006s2 N adj.=3.3
N eff.=43.2

2006s3 N adj.=3.6
N eff.=138.1

50 150 250

2006s4 N adj.=3.6
N eff.=25.8

2007s1 N adj.=1
N eff.=9.7

2007s2 N adj.=7.5
N eff.=33.1

2007s3 N adj.=4.5
N eff.=20.9

2007s4 N adj.=1.8
N eff.=14.1

2008s1 N adj.=1
N eff.=9.8

50 150 250

2008s2 N adj.=4.8
N eff.=16.3

2008s3 N adj.=3.6
N eff.=101.5

2008s4 N adj.=1.8
N eff.=42.3

2009s1 N adj.=1
N eff.=10.9

2009s2 N adj.=5.1
N eff.=5.5

2009s3 N adj.=4.2
N eff.=69.9

50 150 250



2009s4 N adj.=3
N eff.=29.9

0.0
0.2
0.4

0.4
0.2

Length (cm)

P
ro

po
rt

io
n

2010s2 N adj.=4.8
N eff.=9.5

0.0
0.2
0.4

0.4
0.2

2010s3 N adj.=6
N eff.=8.1

0.0
0.2
0.4

0.4
0.2

2010s4 N adj.=2.7
N eff.=4.4

0.0
0.2
0.4

0.4
0.2

2011s2 N adj.=2.1
N eff.=32.8

0.0
0.2
0.4

0.4
0.2

2011s3 N adj.=3.3
N eff.=98.2

50 150 250

0.0
0.2
0.4

0.4
0.2

2011s4 N adj.=1
N eff.=16.4

2012s2 N adj.=2.4
N eff.=22.4

2012s3 N adj.=1.5
N eff.=69

2012s4 N adj.=1
N eff.=32.8

2013s1 N adj.=1
N eff.=23.3

2013s2 N adj.=2.4
N eff.=19.8

50 150 250

2013s3 N adj.=2.4
N eff.=2.1

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

2014s2 N adj.=2.1
N eff.=18.8

2014s3 N adj.=2.7
N eff.=38.8

2014s4 N adj.=1
N eff.=2.2

2015s2 N adj.=3.6
N eff.=72.1

50 150 250

2015s3 N adj.=1
N eff.=68.9

2015s4 N adj.=1
N eff.=23.4

2016s2 N adj.=2.1
N eff.=54

2017s2 N adj.=1.2
N eff.=19.5

2019s3 N adj.=1
N eff.=27.9

50 150 250



Year

Le
ng

th
 (

cm
)

2002 2004 2006 2008 2010 2012 2014 2016 2019
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−30  10  30
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2002s2
2002s3 2003s2

2003s3
2004s2

2004s3
2004s4

2005s2

2005s3

2005s4 2006s2

2006s3

2006s42007s1

2007s2

2007s32007s42008s1

2008s2

2008s3
2008s4

2009s1

2009s2

2009s3

2009s4

2010s2

2010s3

2010s4

2011s2
2011s3

2011s4

2012s22012s3
2012s42013s1

2013s2

2013s3
2013s4

2014s2
2014s32014s4

2015s2
2015s3

2015s4

2016s2
2017s2

2019s3 2002s22005s3
2006s2

2006s3

2007s22007s32007s4 2008s2

2008s3

2008s4
2009s2

2009s3

2010s2 2010s32010s4
2011s22012s2

2012s3
2013s22013s32014s22014s3

2014s4
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2015s42017s22019s3 ar
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− − − − − − − − − − − − −

−
− −

−

2005 2010 2015

100

150

200

250
F3_GN_A5 comb (whole catch)

−

− − − − − − −
− − −

− − −

2005 2010 2015
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200
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F3_GN_A5 sex (whole catch)

M
ea

n 
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ng
th

Year



2018s1 N adj.=1
N eff.=3.7

0.00

0.10

0.20

Length (cm)

P
ro

po
rt

io
n

2018s2 N adj.=1
N eff.=3.8

0.00

0.10

0.20

2018s3 N adj.=1
N eff.=3.9

0.00

0.10

0.20

2018s4 N adj.=1
N eff.=3.9

0.00

0.10

0.20

2019s1 N adj.=1
N eff.=82.8

0.00

0.10

0.20

2019s2 N adj.=1
N eff.=256.3

50 150 250

0.00

0.10

0.20

2019s3 N adj.=1
N eff.=79.2

2019s4 N adj.=1
N eff.=11.6

50 150 250
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th
 (
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)
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E
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n
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F4_LL_Coast_A4 (whole catch)
M

ea
n 

le
ng

th

Year



2001s1 N adj.=9.6
N eff.=52.1

0.0
0.2
0.4

0.4
0.2

Length (cm)

P
ro

po
rt

io
n

2001s2 N adj.=36
N eff.=132.8

0.0
0.2
0.4

0.4
0.2

2001s3 N adj.=31.2
N eff.=68

0.0
0.2
0.4

0.4
0.2

2001s4 N adj.=26.4
N eff.=156.7

0.0
0.2
0.4

0.4
0.2

2002s1 N adj.=10.8
N eff.=52.5

0.0
0.2
0.4

0.4
0.2

2002s2 N adj.=33.6
N eff.=368.5

50 150 250

0.0
0.2
0.4

0.4
0.2

2002s3 N adj.=26.4
N eff.=121.5

2002s4 N adj.=37.2
N eff.=296.6

2003s1 N adj.=16.8
N eff.=65.8

2003s2 N adj.=21.6
N eff.=373.2

2003s3 N adj.=25.2
N eff.=323.5

2003s4 N adj.=30
N eff.=233.6

50 150 250

2004s2 N adj.=37.2
N eff.=210.4

2004s3 N adj.=26.4
N eff.=128.9

2004s4 N adj.=28.8
N eff.=114

2005s2 N adj.=28.8
N eff.=379.5

2005s3 N adj.=28.8
N eff.=441.1

2005s4 N adj.=22.8
N eff.=123.2

50 150 250

2006s1 N adj.=1.2
N eff.=124.4

2006s2 N adj.=21.6
N eff.=266.9

2006s3 N adj.=26.4
N eff.=416.2

2006s4 N adj.=24
N eff.=297.7

2007s1 N adj.=12
N eff.=156.9

2007s2 N adj.=24
N eff.=150.3

50 150 250



2007s3 N adj.=27.6
N eff.=184

0.0
0.2
0.4

0.4
0.2

Length (cm)

P
ro

po
rt

io
n

2007s4 N adj.=32.4
N eff.=289.1

0.0
0.2
0.4

0.4
0.2

2008s2 N adj.=10.8
N eff.=121.8

0.0
0.2
0.4

0.4
0.2

2008s3 N adj.=12
N eff.=155.6

0.0
0.2
0.4

0.4
0.2

2008s4 N adj.=10.8
N eff.=175.1

0.0
0.2
0.4

0.4
0.2

2009s1 N adj.=4.8
N eff.=48.2

50 150 250

0.0
0.2
0.4

0.4
0.2

2009s2 N adj.=2.4
N eff.=114.4

2009s3 N adj.=13.2
N eff.=151.3

2009s4 N adj.=18
N eff.=273.7

2010s1 N adj.=6
N eff.=92.4

2010s2 N adj.=9.6
N eff.=129.8

2010s3 N adj.=25.2
N eff.=80.4

50 150 250

2010s4 N adj.=10.8
N eff.=113

2011s2 N adj.=20.4
N eff.=225.1

2011s3 N adj.=12
N eff.=155.2

2011s4 N adj.=14.4
N eff.=126.9

2012s1 N adj.=2.4
N eff.=64.9

2012s2 N adj.=10.8
N eff.=273.9

50 150 250

2012s3 N adj.=12
N eff.=142.3

2012s4 N adj.=14.4
N eff.=67.1

2013s1 N adj.=8.4
N eff.=54.7

2013s2 N adj.=15.6
N eff.=292

2013s3 N adj.=13.2
N eff.=200.1

2013s4 N adj.=13.2
N eff.=215.7

50 150 250



2014s2 N adj.=14.4
N eff.=184

0.0
0.2
0.4

0.4
0.2

Length (cm)

P
ro

po
rt

io
n

2014s3 N adj.=16.8
N eff.=110.2

0.0
0.2
0.4

0.4
0.2

2014s4 N adj.=13.2
N eff.=247.7

0.0
0.2
0.4

0.4
0.2

2015s1 N adj.=1.2
N eff.=13.6

0.0
0.2
0.4

0.4
0.2

2015s2 N adj.=8.4
N eff.=88.3

0.0
0.2
0.4

0.4
0.2

2015s3 N adj.=8.4
N eff.=109.9

50 150 250

0.0
0.2
0.4

0.4
0.2

2015s4 N adj.=7.2
N eff.=138.8

2016s1 N adj.=3.6
N eff.=25

2016s2 N adj.=16.8
N eff.=408.8

2016s3 N adj.=13.2
N eff.=235.1

2016s4 N adj.=12
N eff.=241.1

2017s1 N adj.=3.6
N eff.=51.9

50 150 250

2017s2 N adj.=12
N eff.=292.1

2017s3 N adj.=18
N eff.=196.8

2017s4 N adj.=10.8
N eff.=85.9

2018s2 N adj.=10.8
N eff.=73.7

2018s3 N adj.=16.8
N eff.=109.5

2018s4 N adj.=6
N eff.=68.6

50 150 250



Year

Le
ng

th
 (

cm
)

2001 2003 2005 2007 2009 2011 2013 2015 2017
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E
ffe
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iv

e 
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m
pl

e 
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ze

2001s1 2001s2

2001s3

2001s4
2002s1

2002s2

2002s3

2002s4

2003s1

2003s2

2003s3

2003s4 2004s2
2004s32004s4

2005s2

2005s3

2005s4

2006s1
2006s2

2006s3

2006s4

2007s1
2007s2

2007s3
2007s42008s22008s32008s4

2009s12009s2

2009s3

2009s4

2010s1
2010s2

2010s3
2010s4 2011s2

2011s3

2011s42012s1

2012s2

2012s32012s42013s1 2013s2

2013s3
2013s4

2014s22014s3
2014s42015s1 2015s2

2015s3
2015s42016s1 2016s22016s32016s42017s1 2017s2 2017s32017s42018s2 2018s32018s4

2001s1

2001s2

2001s3

2001s4

2002s1

2002s2

2002s3

2002s4

2003s1

2003s2
2003s3

2003s4
2004s2

2004s32004s4

2005s2

2005s3

2005s42006s1

2006s2

2006s3

2006s4

2007s1 2007s2
2007s3

2007s4

2008s2
2008s32008s4

2009s1

2009s2
2009s3

2009s4

2010s1
2010s2

2010s3
2010s4

2011s2

2011s3
2011s4

2012s1

2012s2

2012s3

2012s42013s1

2013s2

2013s32013s4
2014s2

2014s3

2014s4

2015s1

2015s22015s3
2015s4

2016s1

2016s2

2016s32016s4

2017s1

2017s2

2017s3

2017s42018s2
2018s3

2018s4
ar

ith
m

et
ic

 m
ea

n
harmonic mean



−

−

−
− −

− −
− −

− −
− − − −

−
−

−
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− −
− − − − − − −

− −

2005 2010 2015

140
150
160
170
180
190
200

F5_LL_Coast_A5 sex (whole catch)

M
ea

n 
le

ng
th

Year



1998s4 N adj.=35.5
N eff.=59.6

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

1999s1 N adj.=27
N eff.=14.8

0.0
0.1
0.2
0.3
0.4

2003s4 N adj.=35.5
N eff.=118

0.0
0.1
0.2
0.3
0.4

2004s1 N adj.=20.5
N eff.=62.1

0.0
0.1
0.2
0.3
0.4

2004s2 N adj.=11
N eff.=73.7

0.0
0.1
0.2
0.3
0.4

2004s3 N adj.=31
N eff.=8.4

50 150 250

0.0
0.1
0.2
0.3
0.4

2004s4 N adj.=10
N eff.=7.4

2005s1 N adj.=49.5
N eff.=36.7

2005s4 N adj.=15.5
N eff.=4.6

2006s1 N adj.=24
N eff.=75

2006s4 N adj.=11.5
N eff.=34.3

2007s1 N adj.=4
N eff.=6.8

50 150 250

2007s4 N adj.=12
N eff.=10.1

2008s1 N adj.=17.5
N eff.=172.9

2008s4 N adj.=24.5
N eff.=31.4

2009s1 N adj.=57
N eff.=52.9

2010s1 N adj.=21.5
N eff.=75.8

2010s4 N adj.=15.5
N eff.=49

50 150 250

2011s1 N adj.=57
N eff.=58.1

2011s2 N adj.=11
N eff.=55.7

2011s4 N adj.=25.5
N eff.=55.2

2012s1 N adj.=37.5
N eff.=34.2

2012s4 N adj.=9.5
N eff.=10.4

2014s1 N adj.=18
N eff.=74.7

50 150 250



2014s2 N adj.=14
N eff.=56.7

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2015s1 N adj.=25
N eff.=152.8

0.0
0.1
0.2
0.3
0.4

2015s3 N adj.=16
N eff.=88.9

0.0
0.1
0.2
0.3
0.4

2015s4 N adj.=47
N eff.=46.1

0.0
0.1
0.2
0.3
0.4

2016s1 N adj.=57.5
N eff.=78.7

0.0
0.1
0.2
0.3
0.4

2016s2 N adj.=25
N eff.=38.1

50 150 250

0.0
0.1
0.2
0.3
0.4

2016s3 N adj.=49.5
N eff.=39.8

2016s4 N adj.=86.5
N eff.=87.2

2017s1 N adj.=38
N eff.=31.4

2017s2 N adj.=30
N eff.=87

2017s3 N adj.=40
N eff.=38.7

2017s4 N adj.=157
N eff.=73.2

50 150 250

2018s1 N adj.=118
N eff.=131.4

2018s2 N adj.=38
N eff.=27.9

2018s3 N adj.=82
N eff.=59.2

2018s4 N adj.=222.5
N eff.=85.1

2019s1 N adj.=171.5
N eff.=26.1

2019s2 N adj.=42
N eff.=23.5

50 150 250

2019s3 N adj.=113
N eff.=18.4

2019s4 N adj.=156
N eff.=44.3

50 150 250



Year

Le
ng

th
 (

cm
)

1998 2003 2006 2009 2012 2015 2018
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2008s1

2008s4
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2010s4
2011s12011s22011s4
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2014s1
2014s2

2015s1

2015s3

2015s4
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2016s22016s3

2016s4
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2017s2

2017s3

2017s4
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2019s12019s2 2019s3

2019s4

ar
ith

m
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ic
 m
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n
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−
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−

−

−

−

−

− −
−

− −
−

−

−
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M

ea
n 

le
ng

th

Year



2003s4 N adj.=22.4
N eff.=43.3

0.00
0.10
0.20
0.30

Length (cm)

P
ro

po
rt

io
n

2004s3 N adj.=52.8
N eff.=98.2

0.00
0.10
0.20
0.30

2004s4 N adj.=315.2
N eff.=153.3

0.00
0.10
0.20
0.30

2005s1 N adj.=40.8
N eff.=22.7

0.00
0.10
0.20
0.30

2005s3 N adj.=45.2
N eff.=17.8

0.00
0.10
0.20
0.30

2005s4 N adj.=51.2
N eff.=161.8

50 150 250

0.00
0.10
0.20
0.30

2006s1 N adj.=42.4
N eff.=65.9

2006s3 N adj.=36.8
N eff.=65.6

2006s4 N adj.=118.8
N eff.=143.4

2007s1 N adj.=47.2
N eff.=21

2007s2 N adj.=49.2
N eff.=58.8

2007s3 N adj.=28.4
N eff.=22.9

50 150 250

2007s4 N adj.=131.2
N eff.=38.7

2008s1 N adj.=109.2
N eff.=121.1

2008s2 N adj.=89.6
N eff.=59.4

2008s3 N adj.=92
N eff.=126.7

2008s4 N adj.=116.8
N eff.=98.2

2009s1 N adj.=154.8
N eff.=41.7

50 150 250

2009s2 N adj.=38.8
N eff.=49.8

2009s3 N adj.=58.4
N eff.=253.7

2009s4 N adj.=134.4
N eff.=129.9

2010s1 N adj.=62
N eff.=78.3

2010s2 N adj.=42.8
N eff.=14.1

2010s3 N adj.=30.4
N eff.=14.5

50 150 250



2010s4 N adj.=122.4
N eff.=72

0.00
0.10
0.20
0.30

Length (cm)

P
ro

po
rt

io
n

2011s1 N adj.=86.8
N eff.=130.9

0.00
0.10
0.20
0.30

2011s2 N adj.=32
N eff.=77.1

0.00
0.10
0.20
0.30

2011s3 N adj.=33.6
N eff.=70.8

0.00
0.10
0.20
0.30

2011s4 N adj.=155.6
N eff.=101.8

0.00
0.10
0.20
0.30

2012s1 N adj.=104.4
N eff.=35

50 150 250

0.00
0.10
0.20
0.30

2012s2 N adj.=14
N eff.=35.3

2012s3 N adj.=46.8
N eff.=29.8

2012s4 N adj.=166.8
N eff.=40.5

2013s1 N adj.=84
N eff.=24

2013s3 N adj.=12.4
N eff.=22.1

2013s4 N adj.=101.2
N eff.=47.4

50 150 250

2014s1 N adj.=24.4
N eff.=25.5

2014s2 N adj.=41.2
N eff.=75.4

2014s3 N adj.=11.6
N eff.=60.6

2014s4 N adj.=74.4
N eff.=96.5

2015s1 N adj.=38.8
N eff.=81.6

2015s3 N adj.=12
N eff.=130.1

50 150 250

2015s4 N adj.=24.8
N eff.=97.3

2016s1 N adj.=10
N eff.=37.7

2016s3 N adj.=22.4
N eff.=52

2016s4 N adj.=121.6
N eff.=122.2

2017s1 N adj.=71.6
N eff.=52.3

2017s3 N adj.=23.2
N eff.=20.8

50 150 250



2017s4 N adj.=92.8
N eff.=184.5

0.00
0.10
0.20
0.30

Length (cm)

P
ro

po
rt

io
n

2018s1 N adj.=72.8
N eff.=83.3

0.00
0.10
0.20
0.30

2018s2 N adj.=13.2
N eff.=34.8

0.00
0.10
0.20
0.30

2018s4 N adj.=84
N eff.=60.3

0.00
0.10
0.20
0.30

2019s1 N adj.=52
N eff.=9.9

0.00
0.10
0.20
0.30

2019s3 N adj.=33.6
N eff.=75.8

50 150 250

0.00
0.10
0.20
0.30

2019s4 N adj.=119.6
N eff.=44.3

50 150 250



Year
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ng

th
 (

cm
)
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E
ffe

ct
iv

e 
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m
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e 
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2008s3
2008s4
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2011s22011s3
2011s4

2012s12012s22012s3 2012s4
2013s12013s3

2013s4
2014s1

2014s2
2014s3

2014s4
2015s1

2015s3

2015s4

2016s1
2016s3

2016s4
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2019s3
2019s4

ar
ith

m
et

ic
 m

ea
n

harmonic mean



−
−

−

−

−
−

−

−

−
− −

−

−

−

−

−

−

2005 2010 2015
140

150
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180

F7_ESP_A3 (whole catch)
M

ea
n 

le
ng

th

Year



1997s3 N adj.=21
N eff.=12.4

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

1997s4 N adj.=13.5
N eff.=6

0.0
0.1
0.2
0.3
0.4

1998s2 N adj.=44
N eff.=47.8

0.0
0.1
0.2
0.3
0.4

1998s3 N adj.=31.5
N eff.=208

0.0
0.1
0.2
0.3
0.4

1998s4 N adj.=36
N eff.=27.7

0.0
0.1
0.2
0.3
0.4

1999s1 N adj.=17.5
N eff.=81.9

50 150 250

0.0
0.1
0.2
0.3
0.4

2000s4 N adj.=12
N eff.=9

2001s3 N adj.=18
N eff.=17.6

2001s4 N adj.=24
N eff.=24.4

2002s2 N adj.=12.5
N eff.=21.2

2002s3 N adj.=47.5
N eff.=49.4

2002s4 N adj.=15.5
N eff.=63.7

50 150 250

2003s2 N adj.=23.5
N eff.=108.6

2003s3 N adj.=12.5
N eff.=32.1

2004s1 N adj.=37
N eff.=50.5

2004s2 N adj.=105
N eff.=34.1

2004s3 N adj.=27.5
N eff.=9.8

2004s4 N adj.=26.5
N eff.=46.6

50 150 250

2005s1 N adj.=51.5
N eff.=92.3

2005s2 N adj.=31
N eff.=66.5

2005s3 N adj.=13.5
N eff.=40.1

2006s1 N adj.=33
N eff.=39.4

2006s2 N adj.=12.5
N eff.=25.5

2006s3 N adj.=23
N eff.=17.5

50 150 250



2007s1 N adj.=37
N eff.=23.4

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2007s2 N adj.=29
N eff.=83

0.0
0.1
0.2
0.3
0.4

2007s3 N adj.=16.5
N eff.=214.5

0.0
0.1
0.2
0.3
0.4

2008s1 N adj.=19.5
N eff.=30.7

0.0
0.1
0.2
0.3
0.4

2008s2 N adj.=8
N eff.=10.3

0.0
0.1
0.2
0.3
0.4

2008s4 N adj.=28.5
N eff.=25.9

50 150 250

0.0
0.1
0.2
0.3
0.4

2009s1 N adj.=59
N eff.=119.4

2009s2 N adj.=53.5
N eff.=30

2009s3 N adj.=28
N eff.=8.6

2009s4 N adj.=14.5
N eff.=15.6

2010s1 N adj.=36
N eff.=41.6

2010s2 N adj.=45
N eff.=13.8

50 150 250

2010s3 N adj.=29
N eff.=24

2010s4 N adj.=59.5
N eff.=29.2

2011s1 N adj.=33.5
N eff.=149.3

2011s2 N adj.=40
N eff.=284

2011s3 N adj.=42
N eff.=167.9

2011s4 N adj.=37.5
N eff.=56.6

50 150 250

2012s1 N adj.=50
N eff.=62.7

2012s2 N adj.=58
N eff.=33

2012s3 N adj.=44
N eff.=32

2012s4 N adj.=22.5
N eff.=25

2013s1 N adj.=40
N eff.=8.8

2013s2 N adj.=71.5
N eff.=5.5

50 150 250



2013s3 N adj.=34.5
N eff.=9.7

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2013s4 N adj.=25
N eff.=21.6

0.0
0.1
0.2
0.3
0.4

2014s1 N adj.=50.5
N eff.=22.9

0.0
0.1
0.2
0.3
0.4

2014s2 N adj.=37.5
N eff.=19.8

0.0
0.1
0.2
0.3
0.4

2014s3 N adj.=28
N eff.=31.9

0.0
0.1
0.2
0.3
0.4

2014s4 N adj.=24
N eff.=17.7

50 150 250

0.0
0.1
0.2
0.3
0.4

2015s1 N adj.=22.5
N eff.=20.6

2015s2 N adj.=49.5
N eff.=60.2

2015s3 N adj.=98.5
N eff.=65.6

2016s1 N adj.=68
N eff.=34.6

2016s2 N adj.=66.5
N eff.=33.3

2016s3 N adj.=50.5
N eff.=98.6

50 150 250

2016s4 N adj.=26.5
N eff.=15.2

2017s1 N adj.=62
N eff.=84.3

2017s2 N adj.=59.5
N eff.=37.8

2017s3 N adj.=56
N eff.=18.5

2017s4 N adj.=70
N eff.=34

2018s1 N adj.=81
N eff.=11.9

50 150 250

2018s2 N adj.=49.5
N eff.=13.7

2018s3 N adj.=94.5
N eff.=18

2018s4 N adj.=85
N eff.=12.6

2019s1 N adj.=44
N eff.=10.6

2019s2 N adj.=84.5
N eff.=27.5

2019s3 N adj.=118.5
N eff.=19.1

50 150 250



2019s4 N adj.=49.5
N eff.=6.1

50 150 250

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n



Year
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ng

th
 (

cm
)
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−100  −60   20   60  100
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m
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e 
si
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1997s2 N adj.=55.2
N eff.=17.9

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

1997s3 N adj.=25.8
N eff.=17.1

0.0
0.1
0.2
0.3
0.4

1997s4 N adj.=27
N eff.=16.4

0.0
0.1
0.2
0.3
0.4

1998s2 N adj.=90
N eff.=75.7

0.0
0.1
0.2
0.3
0.4

1998s3 N adj.=73.2
N eff.=44.2

0.0
0.1
0.2
0.3
0.4

1999s2 N adj.=39.6
N eff.=21.1

50 150 250

0.0
0.1
0.2
0.3
0.4

2000s3 N adj.=90
N eff.=17.6

2001s2 N adj.=108
N eff.=81.8

2001s3 N adj.=71.4
N eff.=234.1

2001s4 N adj.=52.2
N eff.=50.6

2002s1 N adj.=88.8
N eff.=20.4

2002s2 N adj.=100.2
N eff.=27.3

50 150 250

2002s3 N adj.=103.2
N eff.=35

2002s4 N adj.=90
N eff.=81.5

2003s1 N adj.=121.2
N eff.=177.2

2003s2 N adj.=193.8
N eff.=254.4

2003s3 N adj.=133.8
N eff.=253.5

2003s4 N adj.=137.4
N eff.=259

50 150 250

2004s1 N adj.=86.4
N eff.=319.6

2004s2 N adj.=115.8
N eff.=213.2

2004s3 N adj.=246
N eff.=100.2

2004s4 N adj.=155.4
N eff.=41

2005s1 N adj.=84
N eff.=63.8

2005s2 N adj.=251.4
N eff.=107.6

50 150 250



2005s3 N adj.=198
N eff.=89.7

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2005s4 N adj.=94.2
N eff.=42.2

0.0
0.1
0.2
0.3
0.4

2006s1 N adj.=155.4
N eff.=33.1

0.0
0.1
0.2
0.3
0.4

2006s2 N adj.=174
N eff.=113.3

0.0
0.1
0.2
0.3
0.4

2006s3 N adj.=127.2
N eff.=54.3

0.0
0.1
0.2
0.3
0.4

2006s4 N adj.=64.2
N eff.=69.6

50 150 250

0.0
0.1
0.2
0.3
0.4

2007s1 N adj.=100.8
N eff.=26.1

2007s2 N adj.=110.4
N eff.=77

2007s3 N adj.=95.4
N eff.=101.6

2007s4 N adj.=76.2
N eff.=126.5

2008s1 N adj.=60.6
N eff.=377.5

2008s2 N adj.=103.8
N eff.=247.7

50 150 250

2008s3 N adj.=123
N eff.=136.3

2008s4 N adj.=63
N eff.=74

2009s1 N adj.=84.6
N eff.=59.8

2009s2 N adj.=79.2
N eff.=17.7

2009s3 N adj.=146.4
N eff.=58.1

2009s4 N adj.=73.8
N eff.=28.8

50 150 250

2010s1 N adj.=64.8
N eff.=18.4

2010s2 N adj.=79.8
N eff.=34.8

2010s3 N adj.=98.4
N eff.=37.1

2010s4 N adj.=84.6
N eff.=14.2

2011s1 N adj.=149.4
N eff.=91.3

2011s2 N adj.=196.8
N eff.=115.4

50 150 250



2011s3 N adj.=139.8
N eff.=337.4

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2011s4 N adj.=161.4
N eff.=159.7

0.0
0.1
0.2
0.3
0.4

2012s1 N adj.=98.4
N eff.=71.7

0.0
0.1
0.2
0.3
0.4

2012s2 N adj.=132
N eff.=43.5

0.0
0.1
0.2
0.3
0.4

2012s3 N adj.=162
N eff.=51.9

0.0
0.1
0.2
0.3
0.4

2012s4 N adj.=116.4
N eff.=38.4

50 150 250

0.0
0.1
0.2
0.3
0.4

2013s1 N adj.=106.8
N eff.=31

2013s2 N adj.=150.6
N eff.=29.7

2013s3 N adj.=137.4
N eff.=20.2

2013s4 N adj.=189.6
N eff.=30.4

2014s1 N adj.=77.4
N eff.=23.3

2014s2 N adj.=148.2
N eff.=23.1

50 150 250

2014s3 N adj.=84
N eff.=39.6

2014s4 N adj.=90.6
N eff.=29.5

2015s1 N adj.=88.2
N eff.=211.7

2015s2 N adj.=123.6
N eff.=192.1

2015s3 N adj.=85.2
N eff.=29

2015s4 N adj.=20.4
N eff.=26.3

50 150 250

2016s1 N adj.=43.2
N eff.=20

2016s2 N adj.=140.4
N eff.=72.6

2016s3 N adj.=155.4
N eff.=40.6

2016s4 N adj.=144
N eff.=98.3

2017s1 N adj.=89.4
N eff.=25.3

2017s2 N adj.=169.8
N eff.=79.1

50 150 250



2017s3 N adj.=145.2
N eff.=41

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2017s4 N adj.=93.6
N eff.=100.4

0.0
0.1
0.2
0.3
0.4

2018s1 N adj.=88.2
N eff.=30.1

0.0
0.1
0.2
0.3
0.4

2018s2 N adj.=189.6
N eff.=10.1

0.0
0.1
0.2
0.3
0.4

2018s3 N adj.=78.6
N eff.=29

0.0
0.1
0.2
0.3
0.4

2018s4 N adj.=65.4
N eff.=30.4

50 150 250

0.0
0.1
0.2
0.3
0.4

2019s1 N adj.=171.6
N eff.=23.2

2019s2 N adj.=219.6
N eff.=40.4

2019s3 N adj.=87.6
N eff.=27.9

2019s4 N adj.=89.4
N eff.=29.5

50 150 250
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1971s1 N adj.=2.8
N eff.=68

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

1971s2 N adj.=3.9
N eff.=175.2

0.0
0.1
0.2
0.3
0.4

1973s4 N adj.=4.5
N eff.=34.5

0.0
0.1
0.2
0.3
0.4

1977s2 N adj.=3.8
N eff.=33.4

0.0
0.1
0.2
0.3
0.4

1977s3 N adj.=5.3
N eff.=49.2

0.0
0.1
0.2
0.3
0.4

1978s4 N adj.=1.7
N eff.=26.9

50 150 250

0.0
0.1
0.2
0.3
0.4

1985s4 N adj.=2.2
N eff.=51.9

1986s4 N adj.=2.2
N eff.=98

1987s4 N adj.=4.3
N eff.=24.6

1989s4 N adj.=2.1
N eff.=79.6

1990s4 N adj.=2.3
N eff.=11.2

1991s1 N adj.=2.2
N eff.=59.5

50 150 250

1991s2 N adj.=2.4
N eff.=101.8

1991s4 N adj.=5.7
N eff.=51.9

1992s1 N adj.=4.4
N eff.=87

1992s4 N adj.=3.5
N eff.=21.3

1993s1 N adj.=3.5
N eff.=25.1

1993s2 N adj.=3.5
N eff.=37.9

50 150 250

1993s3 N adj.=1.6
N eff.=16.8

1993s4 N adj.=5.3
N eff.=37.6

1994s1 N adj.=6.3
N eff.=131.5

1994s2 N adj.=2.3
N eff.=48.5

1994s3 N adj.=2.1
N eff.=22.2

1994s4 N adj.=3.9
N eff.=48.5

50 150 250



1995s1 N adj.=4.3
N eff.=47.2

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

1995s2 N adj.=1.8
N eff.=24.4

0.0
0.1
0.2
0.3
0.4

1995s3 N adj.=1.8
N eff.=15

0.0
0.1
0.2
0.3
0.4

1995s4 N adj.=7.6
N eff.=258.9

0.0
0.1
0.2
0.3
0.4

1996s1 N adj.=5.8
N eff.=125.2

0.0
0.1
0.2
0.3
0.4

1996s2 N adj.=2.8
N eff.=60

50 150 250

0.0
0.1
0.2
0.3
0.4

1996s3 N adj.=3.2
N eff.=82.9

1996s4 N adj.=4.3
N eff.=218.9

1997s1 N adj.=3.7
N eff.=90.2

1997s2 N adj.=3.9
N eff.=75.7

1997s3 N adj.=4.1
N eff.=50.3

1997s4 N adj.=4.8
N eff.=46

50 150 250

1999s1 N adj.=4.5
N eff.=38.7

1999s2 N adj.=3.5
N eff.=14.8

1999s3 N adj.=1.9
N eff.=21.8

1999s4 N adj.=3.3
N eff.=52.5

2000s1 N adj.=3.5
N eff.=44.7

2000s2 N adj.=2.2
N eff.=17.6

50 150 250

2000s3 N adj.=4.6
N eff.=31.2

2000s4 N adj.=3.2
N eff.=30.9

2001s1 N adj.=6
N eff.=175.3

2001s2 N adj.=3.2
N eff.=41.5

2001s3 N adj.=4.7
N eff.=141

2001s4 N adj.=4.9
N eff.=63.3

50 150 250



2002s1 N adj.=9.8
N eff.=135

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2002s3 N adj.=10.9
N eff.=74.6

0.0
0.1
0.2
0.3
0.4

2002s4 N adj.=23.7
N eff.=133.7

0.0
0.1
0.2
0.3
0.4

2003s1 N adj.=22.5
N eff.=118.2

0.0
0.1
0.2
0.3
0.4

2003s2 N adj.=7.7
N eff.=42

0.0
0.1
0.2
0.3
0.4

2003s3 N adj.=18.7
N eff.=17.2

50 150 250

0.0
0.1
0.2
0.3
0.4

2003s4 N adj.=29.1
N eff.=95.5

2004s1 N adj.=60.6
N eff.=126.5

2004s2 N adj.=20.9
N eff.=114.7

2004s3 N adj.=15.5
N eff.=58.2

2004s4 N adj.=47
N eff.=242.2

2005s1 N adj.=16.9
N eff.=136.2

50 150 250

2005s2 N adj.=9.3
N eff.=34.6

2005s3 N adj.=24.3
N eff.=286.5

2005s4 N adj.=39.4
N eff.=132.6

2006s1 N adj.=36
N eff.=187.9

2006s2 N adj.=31.4
N eff.=46.7

2006s3 N adj.=20.9
N eff.=141

50 150 250

2006s4 N adj.=39.4
N eff.=110.9

2007s1 N adj.=21.2
N eff.=88.3

2007s2 N adj.=10.2
N eff.=37.5

2007s3 N adj.=7.8
N eff.=147.7

2007s4 N adj.=31.4
N eff.=34.5

2008s1 N adj.=33.6
N eff.=28.1

50 150 250



2008s2 N adj.=15.6
N eff.=101.1

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2008s3 N adj.=4.8
N eff.=38.4

0.0
0.1
0.2
0.3
0.4

2008s4 N adj.=2
N eff.=107

0.0
0.1
0.2
0.3
0.4

2009s1 N adj.=17.4
N eff.=15.5

0.0
0.1
0.2
0.3
0.4

2009s2 N adj.=19.8
N eff.=14.6

0.0
0.1
0.2
0.3
0.4

2009s3 N adj.=11.7
N eff.=30.3

50 150 250

0.0
0.1
0.2
0.3
0.4

2009s4 N adj.=23.9
N eff.=82.7

2010s1 N adj.=18.9
N eff.=76

2010s2 N adj.=14.3
N eff.=102.7

2010s3 N adj.=15.2
N eff.=172.7

2010s4 N adj.=16.7
N eff.=51.6

2011s1 N adj.=19.1
N eff.=98.7

50 150 250

2011s3 N adj.=17.6
N eff.=234.6

2011s4 N adj.=20.4
N eff.=259.9

2012s1 N adj.=23.7
N eff.=256.6

2012s2 N adj.=5.7
N eff.=42.3

2012s3 N adj.=14.1
N eff.=71

2012s4 N adj.=12.5
N eff.=117.6

50 150 250

2013s1 N adj.=18
N eff.=91

2013s2 N adj.=7
N eff.=84

2013s3 N adj.=33.6
N eff.=436

2013s4 N adj.=43.7
N eff.=130.9

2014s1 N adj.=18.2
N eff.=112.5

2014s2 N adj.=5
N eff.=29.2

50 150 250



2014s3 N adj.=9.3
N eff.=52.1

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2014s4 N adj.=14.6
N eff.=107.2

0.0
0.1
0.2
0.3
0.4

2015s1 N adj.=16.6
N eff.=43.7

0.0
0.1
0.2
0.3
0.4

2015s2 N adj.=7.3
N eff.=89.4

0.0
0.1
0.2
0.3
0.4

2015s3 N adj.=15
N eff.=71.7

0.0
0.1
0.2
0.3
0.4

2015s4 N adj.=18
N eff.=117.3

50 150 250

0.0
0.1
0.2
0.3
0.4

2016s1 N adj.=9.2
N eff.=98.6

2016s2 N adj.=3.4
N eff.=190.9

2016s3 N adj.=16
N eff.=57

2016s4 N adj.=33.3
N eff.=515.5

2017s1 N adj.=7.3
N eff.=72.1

2017s2 N adj.=1.9
N eff.=4.9

50 150 250

2017s3 N adj.=11.1
N eff.=71.7

2017s4 N adj.=30.5
N eff.=113.7

2018s1 N adj.=7
N eff.=16.1

2018s2 N adj.=1.9
N eff.=2.8

2018s3 N adj.=8.8
N eff.=26.3

2018s4 N adj.=17.9
N eff.=12.4

50 150 250

2019s1 N adj.=12.2
N eff.=17.6

2019s2 N adj.=9.1
N eff.=33.7

2019s3 N adj.=4
N eff.=14.9

2019s4 N adj.=6.2
N eff.=79.6

50 150 250
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1971s3 N adj.=5.7
N eff.=44.5

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

1972s4 N adj.=3.9
N eff.=106.1

0.0
0.1
0.2
0.3
0.4

1975s4 N adj.=4.2
N eff.=27

0.0
0.1
0.2
0.3
0.4

1976s3 N adj.=4.2
N eff.=28

0.0
0.1
0.2
0.3
0.4

1976s4 N adj.=3.9
N eff.=31.6

0.0
0.1
0.2
0.3
0.4

1977s4 N adj.=4.6
N eff.=39

50 150 250

0.0
0.1
0.2
0.3
0.4

1978s1 N adj.=7.5
N eff.=18.5

1979s1 N adj.=2.6
N eff.=20.2

1979s2 N adj.=4.4
N eff.=54.8

1979s3 N adj.=3.6
N eff.=45

1980s1 N adj.=3
N eff.=7.6

1980s2 N adj.=3.8
N eff.=17.8

50 150 250

1980s3 N adj.=6.4
N eff.=26

1980s4 N adj.=2.7
N eff.=41.1

1981s1 N adj.=3.5
N eff.=23.7

1984s4 N adj.=5
N eff.=47.5

1986s3 N adj.=4.5
N eff.=21.2

1991s3 N adj.=8.3
N eff.=26.1

50 150 250

1992s2 N adj.=4
N eff.=67.4

1992s3 N adj.=4.5
N eff.=69.6

1994s2 N adj.=2.6
N eff.=32.1

1994s3 N adj.=4.3
N eff.=27.2

2001s2 N adj.=10.4
N eff.=22.4

2001s3 N adj.=7.2
N eff.=132.8

50 150 250



2002s3 N adj.=12.8
N eff.=84.8

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2002s4 N adj.=11.3
N eff.=52.9

0.0
0.1
0.2
0.3
0.4

2003s3 N adj.=36.3
N eff.=36.9

0.0
0.1
0.2
0.3
0.4

2003s4 N adj.=16
N eff.=22

0.0
0.1
0.2
0.3
0.4

2004s1 N adj.=3.9
N eff.=15.5

0.0
0.1
0.2
0.3
0.4

2004s3 N adj.=9.4
N eff.=92.5

50 150 250

0.0
0.1
0.2
0.3
0.4

2004s4 N adj.=7.7
N eff.=66.9

2005s2 N adj.=4.6
N eff.=61

2005s3 N adj.=3
N eff.=40.3

2007s2 N adj.=5.3
N eff.=76.1

2007s3 N adj.=5.6
N eff.=35.3

2008s2 N adj.=2.4
N eff.=36.6

50 150 250

2008s3 N adj.=3.1
N eff.=13.8

2009s2 N adj.=3.6
N eff.=18.9

2009s3 N adj.=6.6
N eff.=14.5

2010s2 N adj.=13
N eff.=48.3

2010s3 N adj.=13
N eff.=22.1

2011s1 N adj.=3.5
N eff.=12.1

50 150 250

2011s2 N adj.=18.3
N eff.=118.6

2011s3 N adj.=5.4
N eff.=73

2012s2 N adj.=5.1
N eff.=53.5

2012s3 N adj.=4.3
N eff.=178.5

2012s4 N adj.=2.6
N eff.=11.5

2013s2 N adj.=9.2
N eff.=101.7

50 150 250



2013s3 N adj.=9.3
N eff.=58.1

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2013s4 N adj.=6
N eff.=39.5

0.0
0.1
0.2
0.3
0.4

2014s2 N adj.=12
N eff.=27.5

0.0
0.1
0.2
0.3
0.4

2014s3 N adj.=10.3
N eff.=86.4

0.0
0.1
0.2
0.3
0.4

2016s3 N adj.=3
N eff.=65.8

0.0
0.1
0.2
0.3
0.4

2017s3 N adj.=3.6
N eff.=30.1

50 150 250

0.0
0.1
0.2
0.3
0.4

2018s2 N adj.=3.4
N eff.=15.5

2018s3 N adj.=2.4
N eff.=39.7

2018s4 N adj.=3.6
N eff.=16

50 150 250



Year

Le
ng

th
 (

cm
)

1971 1976 1981 1986 1991 2001 2007 2012 2017

50

100

150

200

250

300

350
−4  0.1  4



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

1971s3

1972s4

1975s41976s31976s41977s4
1978s11979s1

1979s2
1979s3

1980s1
1980s21980s3

1980s4
1981s1

1984s4

1986s31991s3

1992s21992s3

1994s21994s3 2001s2

2001s3

2002s3

2002s4
2003s3

2003s42004s1

2004s3

2004s42005s2
2005s3

2007s2

2007s32008s2
2008s32009s22009s3

2010s2

2010s3
2011s1

2011s2

2011s3
2012s2

2012s3

2012s4

2013s2

2013s3
2013s4

2014s2

2014s3
2016s3

2017s3
2018s2

2018s3

2018s4ar
ith

m
et

ic
 m

ea
n

harmonic mean



−

−
−

−

−

−−−

−

−

−
−

−

−

−−

−
−

−
−−

−−

−−

−−

−

−−

1970 1980 1990 2000 2010

100

150

200

F12_LL_DW_A4 (whole catch)
M

ea
n 

le
ng

th

Year



1977s3 N adj.=6
N eff.=29

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

1979s3 N adj.=11.5
N eff.=35.5

0.0
0.1
0.2
0.3
0.4

1979s4 N adj.=4.9
N eff.=45.5

0.0
0.1
0.2
0.3
0.4

1980s4 N adj.=3.5
N eff.=35.3

0.0
0.1
0.2
0.3
0.4

1984s3 N adj.=10.5
N eff.=39.5

0.0
0.1
0.2
0.3
0.4

1986s3 N adj.=6.1
N eff.=78.5

50 150 250

0.0
0.1
0.2
0.3
0.4

2001s2 N adj.=8.6
N eff.=40.8

2001s3 N adj.=4
N eff.=33.8

2002s3 N adj.=3.6
N eff.=25

2002s4 N adj.=5.6
N eff.=47.4

2003s3 N adj.=13.2
N eff.=53.9

2004s3 N adj.=10.7
N eff.=66.5

50 150 250

2004s4 N adj.=29
N eff.=37.1

2005s2 N adj.=17.2
N eff.=112.3

2005s3 N adj.=4.2
N eff.=21.1

2007s3 N adj.=4.3
N eff.=33.8

2009s3 N adj.=3.5
N eff.=8.8

2013s2 N adj.=24.9
N eff.=56.2

50 150 250

2013s3 N adj.=27.4
N eff.=33.6

2014s1 N adj.=14.5
N eff.=36.3

2014s2 N adj.=42.3
N eff.=30.4

2014s3 N adj.=12.1
N eff.=8.7

2015s1 N adj.=5.1
N eff.=32.9

2015s2 N adj.=11.7
N eff.=29.1

50 150 250



Year

Le
ng

th
 (

cm
)

1977 1984 2001 2005 2009 2013

50

100

150

200

250

300

350
−25 −15   5  15  25



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

1977s3
1979s3

1979s4
1980s4 1984s3

1986s3

2001s2
2001s3
2002s3

2002s4
2003s3

2004s3

2004s4

2005s2

2005s3
2007s3

2009s3

2013s2

2013s32014s1
2014s2

2014s3

2015s1 2015s2

ar
ith

m
et

ic
 m

ea
n

harmonic mean



−
−

− − −

− −
− −

− −
− −

−

−

1980 1990 2000 2010

100

120

140

160

180

200
F13_LL_DW_A5 (whole catch)

M
ea

n 
le

ng
th

Year



1976s3 N adj.=15.8
N eff.=67.2

0.00
0.10
0.20
0.30

Length (cm)

P
ro

po
rt

io
n

1977s3 N adj.=41.2
N eff.=97.6

0.00
0.10
0.20
0.30

1978s3 N adj.=21.8
N eff.=47.2

0.00
0.10
0.20
0.30

1979s3 N adj.=55.6
N eff.=90.4

0.00
0.10
0.20
0.30

1980s3 N adj.=39
N eff.=82.3

0.00
0.10
0.20
0.30

1981s3 N adj.=7.4
N eff.=17.7

50 150 250

0.00
0.10
0.20
0.30

1983s3 N adj.=7.1
N eff.=5.5

1984s3 N adj.=38.6
N eff.=92.8

1985s3 N adj.=14.3
N eff.=201

1986s3 N adj.=28
N eff.=72.1

1987s3 N adj.=10.1
N eff.=45.6

1988s3 N adj.=6.3
N eff.=55.7

50 150 250

1989s3 N adj.=8.2
N eff.=61.9

1990s3 N adj.=11.4
N eff.=50.2

1991s3 N adj.=33.1
N eff.=372.8

1992s3 N adj.=32.6
N eff.=237.2

1993s3 N adj.=18.9
N eff.=115.1

50 150 250



Year

Le
ng

th
 (

cm
)

1976 1978 1980 1983 1985 1987 1989 1991 1993

50

100

150

200

250

300

350
−10  −6   2   6  10



0 10 20 30 40 50 60

0
10

0
20

0
30

0
40

0

Observed sample size

E
ffe

ct
iv

e 
sa

m
pl

e 
si

ze

1976s3
1977s3

1978s3
1979s31980s3

1981s31983s3

1984s3

1985s3

1986s3
1987s31988s31989s31990s3

1991s3

1992s3

1993s3
ar

ith
m

et
ic

 m
ea

n
harmonic mean



− −
−

−
−

−

−

− −
−

−

−
−

−
−

−
−

1980 1985 1990

100

150

200

250
I3_JPN_early (whole catch)

M
ea

n 
le

ng
th

Year



1994s3 N adj.=32.1
N eff.=100.4

0.00
0.10
0.20
0.30

Length (cm)

P
ro

po
rt

io
n

1995s3 N adj.=37.8
N eff.=125.4

0.00
0.10
0.20
0.30

1996s3 N adj.=27.3
N eff.=34.3

0.00
0.10
0.20
0.30

1997s3 N adj.=11
N eff.=48.7

0.00
0.10
0.20
0.30

1999s3 N adj.=20.4
N eff.=284.6

0.00
0.10
0.20
0.30

2000s3 N adj.=15.4
N eff.=65.2

50 150 250

0.00
0.10
0.20
0.30

2001s3 N adj.=78.7
N eff.=126.5

2002s3 N adj.=133.5
N eff.=134

2003s3 N adj.=198.5
N eff.=170.8

2004s3 N adj.=161.7
N eff.=292.5

2005s3 N adj.=70.4
N eff.=94.6

2006s3 N adj.=11.3
N eff.=79.2

50 150 250

2007s3 N adj.=46.1
N eff.=44.2

2008s3 N adj.=17
N eff.=32

2009s3 N adj.=53.1
N eff.=18.3

50 150 250



Year

Le
ng

th
 (

cm
)

1994 1996 1999 2001 2003 2005 2007 2009

50

100

150

200

250

300

350
−2  0.1  2



0 50 100 150 200

0
50

15
0

25
0

Observed sample size

E
ffe

ct
iv

e 
sa

m
pl

e 
si

ze

1994s3
1995s3

1996s31997s3

1999s3

2000s3

2001s3 2002s3
2003s3

2004s3

2005s3
2006s3

2007s32008s3 2009s3ar
ith

m
et

ic
 m

ea
n

harmonic mean



−
−

−

−

−

−

− −

−
−

−
−

− − −

1995 2000 2005

140

150

160

170

180

I4_JPN_mid (whole catch)
M

ea
n 

le
ng

th

Year



2010s3 N adj.=12.3
N eff.=26.2

0.00

0.10

0.20

0.30

Length (cm)

P
ro

po
rt

io
n

2011s3 N adj.=17.1
N eff.=91.9

0.00

0.10

0.20

0.30

2012s3 N adj.=13.4
N eff.=134

0.00

0.10

0.20

0.30

2013s3 N adj.=46.7
N eff.=159.8

0.00

0.10

0.20

0.30

2014s3 N adj.=48.1
N eff.=105.2

0.00

0.10

0.20

0.30

2015s3 N adj.=16.4
N eff.=130.2

50 150 250

0.00

0.10

0.20

0.30

2016s3 N adj.=28.9
N eff.=168.6

2017s3 N adj.=15.5
N eff.=321.7

2018s3 N adj.=11.2
N eff.=46.7

2019s3 N adj.=9.5
N eff.=39.6

50 150 250



Year

Le
ng

th
 (

cm
)

2011 2012 2013 2014 2015 2016 2017 2018 2019

50

100

150

200

250

300

350
−2  0.1  2



0 10 20 30 40 50

0
50

15
0

25
0

35
0

Observed sample size

E
ffe

ct
iv

e 
sa

m
pl

e 
si

ze

2010s3

2011s3

2012s3
2013s3

2014s3
2015s3

2016s3

2017s3

2018s32019s3 ar
ith

m
et

ic
 m

ea
n

harmonic mean



−

−

−

−

−

−

−

−

−
−

2010 2012 2014 2016 2018

120

140

160

180

I5_JPN_late (whole catch)
M

ea
n 

le
ng

th

Year



2005s1 N adj.=1
N eff.=95.8

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2006s1 N adj.=1
N eff.=28.8

0.0
0.1
0.2
0.3
0.4

2007s1 N adj.=1
N eff.=67.1

0.0
0.1
0.2
0.3
0.4

2008s1 N adj.=1
N eff.=104.1

0.0
0.1
0.2
0.3
0.4

2009s1 N adj.=1
N eff.=73.7

0.0
0.1
0.2
0.3
0.4

2010s1 N adj.=1
N eff.=10

50 150 250

0.0
0.1
0.2
0.3
0.4

2011s1 N adj.=1
N eff.=194.9

2012s1 N adj.=1
N eff.=123.4

2013s1 N adj.=1
N eff.=36.1

2014s1 N adj.=1
N eff.=26.8

2015s1 N adj.=1
N eff.=85.9

2016s1 N adj.=1
N eff.=88.1

50 150 250

2017s1 N adj.=1
N eff.=74.3

2018s1 N adj.=1
N eff.=169.9

2019s1 N adj.=1
N eff.=60.2

50 150 250



Year

Le
ng

th
 (

cm
)

2005 2007 2009 2011 2013 2015 2017 2019

50

100

150

200

250

300

350
−1 −0.5  0.01  0.5  1



0.0 0.2 0.4 0.6 0.8 1.0

0
50

10
0

15
0

20
0

Observed sample size

E
ffe

ct
iv

e 
sa

m
pl

e 
si

ze

2005s1

2006s1

2007s1

2008s1

2009s1

2010s1

2011s1

2012s1

2013s12014s1

2015s12016s1
2017s1

2018s1

2019s1

ar
ith

m
et

ic
 m

ea
n

harmonic mean



− −
−

−
−

−
− −

− −

−
− − − −

2006 2008 2010 2012 2014 2016 2018

100

150

200

I6_ESP_Q1 (whole catch)
M

ea
n 

le
ng

th

Year



2005s2 N adj.=1
N eff.=71.7

0.00
0.10
0.20
0.30

Length (cm)

P
ro

po
rt

io
n

2006s2 N adj.=1
N eff.=79

0.00
0.10
0.20
0.30

2007s2 N adj.=1
N eff.=114

0.00
0.10
0.20
0.30

2008s2 N adj.=1
N eff.=64

0.00
0.10
0.20
0.30

2009s2 N adj.=1
N eff.=42.1

0.00
0.10
0.20
0.30

2010s2 N adj.=1
N eff.=19

50 150 250

0.00
0.10
0.20
0.30

2011s2 N adj.=1
N eff.=55.4

2012s2 N adj.=1
N eff.=71.3

2013s2 N adj.=1
N eff.=17.3

2014s2 N adj.=1
N eff.=42.7

2015s2 N adj.=1
N eff.=129.8

2016s2 N adj.=1
N eff.=94.5

50 150 250

2017s2 N adj.=1
N eff.=119.7

2018s2 N adj.=1
N eff.=45.2

2019s2 N adj.=1
N eff.=47.5

50 150 250



Year

Le
ng

th
 (

cm
)

2005 2007 2009 2011 2013 2015 2017 2019

50

100

150

200

250

300

350
−0.8 −0.4  0.01  0.4  0.8



0.0 0.2 0.4 0.6 0.8 1.0

0
20

60
10

0
14

0

Observed sample size

E
ffe

ct
iv

e 
sa

m
pl

e 
si

ze

2005s2
2006s2

2007s2

2008s2

2009s2

2010s2

2011s2
2012s2

2013s2

2014s2

2015s2

2016s2

2017s2

2018s22019s2

ar
ith

m
et

ic
 m

ea
n

harmonic mean



− −
−

−

−
− −

−

− −
−

− −
−

−

2006 2008 2010 2012 2014 2016 2018

80

100

120

140

160

180

200

I7_ESP_Q2 (whole catch)
M

ea
n 

le
ng

th

Year



2005s3 N adj.=1
N eff.=100.3

0.00
0.10
0.20
0.30

Length (cm)

P
ro

po
rt

io
n

2006s3 N adj.=1
N eff.=86.6

0.00
0.10
0.20
0.30

2007s3 N adj.=1
N eff.=119.5

0.00
0.10
0.20
0.30

2008s3 N adj.=1
N eff.=108.7

0.00
0.10
0.20
0.30

2009s3 N adj.=1
N eff.=80.8

0.00
0.10
0.20
0.30

2010s3 N adj.=1
N eff.=76.5

50 150 250

0.00
0.10
0.20
0.30

2011s3 N adj.=1
N eff.=192.6

2012s3 N adj.=1
N eff.=51.3

2013s3 N adj.=1
N eff.=18.9

2014s3 N adj.=1
N eff.=50.6

2015s3 N adj.=1
N eff.=87

2016s3 N adj.=1
N eff.=110.6

50 150 250

2017s3 N adj.=1
N eff.=109.1

2018s3 N adj.=1
N eff.=88.6

2019s3 N adj.=1
N eff.=68.6

50 150 250



Year

Le
ng

th
 (

cm
)

2005 2007 2009 2011 2013 2015 2017 2019

50

100

150

200

250

300

350
−2  0.1  2



0.0 0.2 0.4 0.6 0.8 1.0

0
50

10
0

15
0

20
0

Observed sample size

E
ffe

ct
iv

e 
sa

m
pl

e 
si

ze

2005s3
2006s3

2007s3
2008s3

2009s32010s3

2011s3

2012s3

2013s3

2014s3

2015s3
2016s32017s3
2018s3
2019s3

ar
ith

m
et

ic
 m

ea
n

harmonic mean



− − −
−

− − − −
−

−
−

− − −
−

2006 2008 2010 2012 2014 2016 2018

100

150

200

I8_ESP_Q3 (whole catch)
M

ea
n 

le
ng

th

Year



2005s4 N adj.=1
N eff.=178.7

0.00

0.10

0.20

Length (cm)

P
ro

po
rt

io
n

2006s4 N adj.=1
N eff.=63.3

0.00

0.10

0.20

2007s4 N adj.=1
N eff.=122.7

0.00

0.10

0.20

2008s4 N adj.=1
N eff.=103.4

0.00

0.10

0.20

2009s4 N adj.=1
N eff.=155.3

0.00

0.10

0.20

2010s4 N adj.=1
N eff.=131.9

50 150 250

0.00

0.10

0.20

2011s4 N adj.=1
N eff.=117.6

2012s4 N adj.=1
N eff.=142.6

2013s4 N adj.=1
N eff.=182.2

2014s4 N adj.=1
N eff.=134.3

2015s4 N adj.=1
N eff.=63

2016s4 N adj.=1
N eff.=377.1

50 150 250

2017s4 N adj.=1
N eff.=634.3

2018s4 N adj.=1
N eff.=89.1

2019s4 N adj.=1
N eff.=181

50 150 250



Year

Le
ng

th
 (

cm
)

2005 2007 2009 2011 2013 2015 2017 2019

50

100

150

200

250

300

350
−0.4 −0.2  0.01  0.2  0.4



0.0 0.2 0.4 0.6 0.8 1.0

0
20

0
40

0
60

0

Observed sample size

E
ffe

ct
iv

e 
sa

m
pl

e 
si

ze

2005s4

2006s4
2007s42008s4
2009s42010s42011s42012s4
2013s4
2014s4
2015s4

2016s4

2017s4

2018s4

2019s4

ar
ith

m
et

ic
 m

ea
n

harmonic mean



− − − − −
− − − − − − − − − −

2006 2008 2010 2012 2014 2016 2018

100

150

200

I9_ESP_Q4 (whole catch)
M

ea
n 

le
ng

th

Year



2020s1

0
20
40
60
80

Length (cm)

P
ro

po
rt

io
n

2020s3

50 150 250

0
20
40
60
80



2020s3

50 150 250

0
100
200
300

Length (cm)

P
ro

po
rt

io
n



2020s1

50 150 250

0
200
400
600
800

Length (cm)

P
ro

po
rt

io
n



2020s2

50 150 250

0
200
400
600

Length (cm)

P
ro

po
rt

io
n



2020s3

50 150 250

0
200
400
600

Length (cm)

P
ro

po
rt

io
n



2020s4

50 150 250

0

200

400

Length (cm)

P
ro

po
rt

io
n



I1_Chile_Q2 Sum of N adj.=641.3
Sum of N eff.=2741.4

0.00
0.05
0.10
0.15
0.20
0.25
0.30
0.35

Length (cm)

P
ro

po
rt

io
n

I2_Chile_Q3 Sum of N adj.=485.6
Sum of N eff.=3069.1

100 150 200 250 300

0.00
0.05
0.10
0.15
0.20
0.25
0.30
0.35



2001s2 N adj.=35.6
N eff.=55.3

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2002s2 N adj.=35.6
N eff.=370.3

0.0
0.1
0.2
0.3
0.4

2003s2 N adj.=35.6
N eff.=148.5

0.0
0.1
0.2
0.3
0.4

2004s2 N adj.=35.6
N eff.=248.7

0.0
0.1
0.2
0.3
0.4

2005s2 N adj.=35.6
N eff.=479

0.0
0.1
0.2
0.3
0.4

2006s2 N adj.=35.6
N eff.=91.3

100 200 300

0.0
0.1
0.2
0.3
0.4

2007s2 N adj.=35.6
N eff.=184.9

2008s2 N adj.=35.6
N eff.=236

2009s2 N adj.=35.6
N eff.=137.1

2010s2 N adj.=35.6
N eff.=79.4

2011s2 N adj.=35.6
N eff.=127.1

2012s2 N adj.=35.6
N eff.=117.3

100 200 300

2013s2 N adj.=35.6
N eff.=157.8

2014s2 N adj.=35.6
N eff.=77

2015s2 N adj.=35.6
N eff.=53

2016s2 N adj.=35.6
N eff.=43.4

2017s2 N adj.=35.6
N eff.=72

2018s2 N adj.=35.6
N eff.=63.3

100 200 300



Year

Le
ng

th
 (

cm
)

2001 2003 2005 2007 2009 2011 2013 2015 2017

80
100
120
140
160
180
200
220
240
260
280
300

−2  0.1  2



0 10 20 30 40

0
10

0
30

0
50

0

Observed sample size

E
ffe

ct
iv

e 
sa

m
pl

e 
si

ze

2001s2

2002s2

2003s2

2004s2

2005s2

2006s2

2007s2
2008s2

2009s2
2010s2
2011s22012s2
2013s2

2014s22015s22016s2
2017s22018s2ar

ith
m

et
ic

 m
ea

n

harmonic mean



−

− −

− −
−

−

−
−

− −

−

− −

−

−
−

−

2005 2010 2015

145

150

155

160

165

170

175

I1_Chile_Q2 (whole catch)
M

ea
n 

le
ng

th
 (

cm
)

Year



2001s3 N adj.=27
N eff.=14.7

0.0
0.1
0.2
0.3
0.4

Length (cm)

P
ro

po
rt

io
n

2002s3 N adj.=27
N eff.=84.8

0.0
0.1
0.2
0.3
0.4

2003s3 N adj.=27
N eff.=73.1

0.0
0.1
0.2
0.3
0.4

2004s3 N adj.=27
N eff.=78.3

0.0
0.1
0.2
0.3
0.4

2005s3 N adj.=27
N eff.=122.2

0.0
0.1
0.2
0.3
0.4

2006s3 N adj.=27
N eff.=608.2
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N eff.=50.1

2014s3 N adj.=27
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N eff.=15.4
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N eff.=42.2
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Sum of N eff.=1241.8
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2014s1 N adj.=50
N eff.=26.8

2015s1 N adj.=50
N eff.=86.2

2016s1 N adj.=50
N eff.=88
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2017s1 N adj.=50
N eff.=74.3

2018s1 N adj.=50
N eff.=169.7
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N eff.=60.2
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N eff.=20.5
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0.3
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N eff.=88.2
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2007s1 N adj.=21
N eff.=6.1

2008s1 N adj.=24
N eff.=9.1

2009s1 N adj.=24
N eff.=15.6

2010s1 N adj.=18
N eff.=61.9

2011s1 N adj.=10
N eff.=58

2012s1 N adj.=12
N eff.=114.7
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2013s1 N adj.=14
N eff.=39.6

2014s1 N adj.=14
N eff.=38.1
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N eff.=84.9
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N eff.=39.6

2018s1 N adj.=16
N eff.=352.2
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2019s1 N adj.=62
N eff.=63.1
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N eff.=87.9

2016s1 N adj.=12.2
N eff.=32.7

2017s1 N adj.=7.3
N eff.=89.1
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N eff.=169.3
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Year

Mean body weight
Age compositions

Size compositions

Length compositions

Abundance indices

Catches

I5_JPN_late
F3_GN_A5
I7_ESP_Q2
I1_Chile_Q2
I7_ESP_Q2
F13_LL_DW_A5
F7_ESP_A3
F2_GN_A4
I8_ESP_Q3
I3_JPN_early
F21_LL_DW_Coast_A5_n
F16_ESP_A4_n
F10_LL_DW_A2
F1_HAR
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Abundance indices
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Size_DblN_peak_F1_HAR(1)
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Size_DblN_top_logit_F1_HAR(1)
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Size_DblN_ascend_se_F1_HAR(1)
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Size_inflection_F2_GN_A4(2)
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Size_DblN_peak_F4_LL_Coast_A4(4)
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Size_DblN_ascend_se_F4_LL_Coast_A4(4)
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Size_DblN_descend_se_F4_LL_Coast_A4(4)
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Size_DblN_start_logit_F4_LL_Coast_A4(4)

−15 −10 −5 0 5 10 15

Size_DblN_end_logit_F4_LL_Coast_A4(4)
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Size_DblN_peak_F6_ESP_A2(6)
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ty

prior
max. likelihood
initial value

Size_DblN_ascend_se_F8_ESP_A4(8)

−5 0 5 10 15

Size_DblN_descend_se_F8_ESP_A4(8)

−5 0 5 10 15

Size_DblN_end_logit_F8_ESP_A4(8)

−15 −10 −5 0 5 10 15

Size_DblN_peak_F9_ESP_A5(9)

100 150 200 250 300

Size_DblN_ascend_se_F9_ESP_A5(9)

−5 0 5 10 15

Size_DblN_descend_se_F9_ESP_A5(9)

−5 0 5 10 15

Size_DblN_end_logit_F9_ESP_A5(9)

−15 −10 −5 0 5 10 15



Size_DblN_peak_F10_LL_DW_A2(10)

100 150 200 250 300

Parameter value

D
en

si
ty

prior
max. likelihood
initial value

Size_DblN_ascend_se_F10_LL_DW_A2(10)

−5 0 5 10 15

Size_DblN_descend_se_F10_LL_DW_A2(10)

−5 0 5 10 15

Size_DblN_start_logit_F10_LL_DW_A2(10)

−15 −10 −5 0 5 10 15

Size_DblN_end_logit_F10_LL_DW_A2(10)

−15 −10 −5 0 5 10 15

Size_DblN_peak_F12_LL_DW_A4(12)

50 100 150 200 250 300

Size_DblN_top_logit_F12_LL_DW_A4(12)

−15 −10 −5 0 5 10 15

Size_DblN_ascend_se_F12_LL_DW_A4(12)

−5 0 5 10 15



Size_DblN_descend_se_F12_LL_DW_A4(12)

−5 0 5 10 15

Parameter value

D
en

si
ty

prior
max. likelihood
initial value

Size_DblN_start_logit_F12_LL_DW_A4(12)

−15 −10 −5 0 5 10 15

Size_DblN_end_logit_F12_LL_DW_A4(12)

−15 −10 −5 0 5 10 15

Size_DblN_peak_F13_LL_DW_A5(13)

50 100 150 200 250 300

Size_DblN_ascend_se_F13_LL_DW_A5(13)

−5 0 5 10 15

Size_DblN_descend_se_F13_LL_DW_A5(13)

−5 0 5 10 15

Size_DblN_peak_I1_Chile_Q2(22)

100 150 200 250 300

Size_DblN_top_logit_I1_Chile_Q2(22)

−15 −10 −5 0 5 10 15



Size_DblN_ascend_se_I1_Chile_Q2(22)

−15 −10 −5 0 5 10 15

Parameter value

D
en

si
ty

prior
max. likelihood
initial value

Size_DblN_descend_se_I1_Chile_Q2(22)

−15 −10 −5 0 5 10 15

Size_DblN_start_logit_I1_Chile_Q2(22)

−15 −10 −5 0 5 10 15

Size_DblN_end_logit_I1_Chile_Q2(22)

−15 −10 −5 0 5 10 15

Size_DblN_peak_I2_Chile_Q3(23)

100 150 200 250 300

Size_DblN_top_logit_I2_Chile_Q3(23)

−15 −10 −5 0 5 10 15

Size_DblN_ascend_se_I2_Chile_Q3(23)

−15 −10 −5 0 5 10 15

Size_DblN_descend_se_I2_Chile_Q3(23)

−15 −10 −5 0 5 10 15



Size_DblN_start_logit_I2_Chile_Q3(23)

−15 −10 −5 0 5 10 15

Parameter value

D
en

si
ty

prior
max. likelihood
initial value

Size_DblN_end_logit_I2_Chile_Q3(23)

−15 −10 −5 0 5 10 15

Size_inflection_I3_JPN_early(24)

50 100 150 200 250 300

Size_95%width_I3_JPN_early(24)

−300 −200 −100 0 100 200 300

SizeSpline_GradLo_I4_JPN_mid(25)

0.0 0.2 0.4 0.6 0.8 1.0

SizeSpline_GradHi_I4_JPN_mid(25)

−1.0 −0.8 −0.6 −0.4 −0.2 0.0

SizeSpline_GradLo_I5_JPN_late(26)

0.0 0.2 0.4 0.6 0.8 1.0

SizeSpline_GradHi_I5_JPN_late(26)

−1.0 −0.8 −0.6 −0.4 −0.2 0.0



Size_DblN_peak_I6_ESP_Q1(27)

50 100 150 200 250 300

Parameter value

D
en

si
ty

prior
max. likelihood
initial value

Size_DblN_ascend_se_I6_ESP_Q1(27)

−5 0 5 10 15

Size_DblN_peak_I7_ESP_Q2(28)

50 100 150 200 250 300

Size_DblN_top_logit_I7_ESP_Q2(28)

−15 −10 −5 0 5 10 15

Size_DblN_ascend_se_I7_ESP_Q2(28)

−5 0 5 10 15

Size_DblN_descend_se_I7_ESP_Q2(28)

−5 0 5 10 15

Size_DblN_start_logit_I7_ESP_Q2(28)

−15 −10 −5 0 5 10 15

Size_DblN_end_logit_I7_ESP_Q2(28)

−15 −10 −5 0 5 10 15



Size_DblN_peak_I8_ESP_Q3(29)

50 100 150 200 250 300

Parameter value

D
en

si
ty

prior
max. likelihood
initial value

Size_DblN_ascend_se_I8_ESP_Q3(29)

−5 0 5 10 15

Size_DblN_descend_se_I8_ESP_Q3(29)

−5 0 5 10 15

Size_DblN_end_logit_I8_ESP_Q3(29)

−15 −10 −5 0 5 10 15

Size_DblN_peak_I9_ESP_Q4(30)

50 100 150 200 250 300

Size_DblN_ascend_se_I9_ESP_Q4(30)

−5 0 5 10 15

Size_DblN_descend_se_I9_ESP_Q4(30)

−5 0 5 10 15

Size_DblN_end_logit_I9_ESP_Q4(30)

−15 −10 −5 0 5 10 15



Size_DblN_peak_F8_ESP_A4(8)_BLK1add_1945

0 50 100 150 200 250 300

Parameter value

D
en

si
ty

prior
max. likelihood
initial value

Size_DblN_ascend_se_F8_ESP_A4(8)_BLK1add_1945

−15 −10 −5 0 5 10 15

Size_DblN_descend_se_F8_ESP_A4(8)_BLK1add_1945

−15 −10 −5 0 5 10 15

Size_DblN_end_logit_F8_ESP_A4(8)_BLK1add_1945

−15 −10 −5 0 5 10 15

Size_DblN_peak_F9_ESP_A5(9)_BLK1add_1945

0 50 100 150 200 250 300

Size_DblN_ascend_se_F9_ESP_A5(9)_BLK1add_1945

−15 −10 −5 0 5 10 15

Size_DblN_descend_se_F9_ESP_A5(9)_BLK1add_1945

−15 −10 −5 0 5 10 15

Size_DblN_end_logit_F9_ESP_A5(9)_BLK1add_1945

−15 −10 −5 0 5 10 15



Size_DblN_peak_F12_LL_DW_A4(12)_BLK1delta_1945

0 50 100 150 200 250 300

Parameter value

D
en

si
ty

prior
max. likelihood
initial value

Size_DblN_ascend_se_F12_LL_DW_A4(12)_BLK1delta_1945

−15 −10 −5 0 5 10 15

Size_DblN_descend_se_F12_LL_DW_A4(12)_BLK1delta_1945

−15 −10 −5 0 5 10 15


