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Changes in body size with decrease in biomass of Arabesque greenling Pleurogrammus azonus in sea off northern
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Changes in body weight and maturation rate of 1-year-old Arabesque greenling, Pleurogrammus azonus, in the Sea of
Japan and Sea of Okhotsk off northern Hokkaido (seas off northern Hokkaido) with decrease in biomass were examined to
improve the method for estimating spawning stock biomass (SSB). The body weight of 0-4-year-old fish increases as the
recruitment of O-year-old individuals decreased after 2009 year-class. With the low number of recruited individuals since
2009 year-class, the maturation rate of 1-year-old fish almost reached the upper limit (1.0). The SSB in 2010-2016 calculat-
ed using estimated body weight and maturation rate was 127-1.46 times as high as that calculated using constant body weight
and maturation rate. Therefore, the method for estimating the SSB of Pleurogrammus azonus was suggested to be improved

by considering changes in body size and maturation rate.
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Table 1 Year of collection and number of Pleurogrammus
azonus individuals collected in seas off northern
Hokkaido from September to December for body

weight measurement

Year Age-0 Age-1 Age-2 Age-3 Age-4
2004 172 210 183 43 31
2005 236 329 409 142 51
2006 234 397 174 192 65
2007 974 626 348 117 96
2008 443 1,742 421 153 68
2009 162 690 511 118 51
2010 140 489 481 206 51
2011 937 197 352 298 81
2012 1,119 1,915 100 143 100
2013 387 493 765 136 110
2014 355 753 554 281 14
2015 693 493 243 88 82
2016 325 1,045 299 126 16
Table 2 Year of collection and number of 1-year-old female
Pleurogrammus azonus individuals collected for
each sample in the Sea of Japan off northern
Hokkaido from September 1st to October 15th for
standard length measurement
Year Sep. 1-15 Sep. 16-30 QOct. 1-15
2004 36
2005 28, 33
2006 61
2007 61 67, 54, 128
2008 97, 86, 83 89, 81
2009 33 40
2010 7 31, 47, 52
2011 8 7"
2012 11" 61" 95", 147"
2013 24" 60"
2014 29 33, 30
2015 27 17 84"
2016 10 213% 29 117*
* Stratified sampling
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Fig.2 Example of estimation of maturation rate of 1-year-old
female Pleurogrammus azonus using standard length
frequency composition of sample and logistic curve.

* Modified from Takashima et al. (2016)
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Changes in mean body weight with age for
Pleurogrammus azonus collected in seas off northern
Hokkaido. Open circles indicate the 2009-year-class,
wherein the recruitment of 0-year-old individuals
began to decrease.
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azonus in seas off northern Hokkaido calculated using
estimated and constant body weight. Numerals
indicate the ratio of SSB calculated using estimated
mean body weight to that calculated using constant
body weight.
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Table 3 Maturation rates of 1-year-old female Pleurogrammus
azonus collected in the Sea of Japan off northern
Hokkaido from September 1st to October 15th

Year Sep 1-15 Sep. 16-30 Oct. 1-15 Mean
2004 0.54 0.54
2005 0.98, 0.89 0.94
2006 0.94 0.94
2007 0.87 0.71, 0.86, 0.54 0.75
2008 0.50, 0.63, 0.67 0.79, 0.85 0.69
2009 0.97 0.73 0.85
2010 0.91 0.98, 0.99, 0.98 0.96
2011 0.99 1.00 1.00
2012 0.96 0.99 0.98, 0.98 0.98
2013 0.99 0.97 0.98
2014 0.97 0.99, 0.99 0.98
2015 0.97 1.00 0.99 0.99
2016 1.00 0.97, 1.00 0.98 0.99
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Fig.6 Spawning stock biomass ( SSB) of I-year-old
Pleurogrammus azonus in seas off northern Hokkaido
calculated using estimated and constant maturation
rates. Numerals indicate the ratio of SSB calculated
using estimated maturation rate to that calculated

using constant maturation rate.
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Fig.7 Relationship between recruitment of 0-year-old
individuals and maturation rate of
Pleurogrammus azonus of each year-class in seas off
northern Hokkaido. The line indicates the fitted

logistic curve.
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Fig.8 Spawning stock biomass (SSB) of Pleurogrammus
azonus in seas off northern Hokkaido calculated using
estimated and constant body weight and maturation
rates. Numerals indicate the ratio of SSB calculated
using estimated body weight and maturation rate to
that calculated using constant body weight and
maturation rate.

10

x total X X x
X
o Age-1 . X
87 o Age-2 Xx
= o Age-3 x
2 69 |anges x
S x
o X
X 4 o009 %00
2 * o0 R
[%] o P
(%} X o o ®
2 - x o . ® .
° o ® g o o?B
x © o ® . L oo o o o o
2 2 0 3 T2 4 aa A4 Ay
0 A n :
0 5 10 15

Recruitment at age-0 ( X 108 individuals)

Fig.9 Relationships between recruitment  and

spawning stock biomass at each age simulated from

given

Pleurogrammus azonus recruitment.
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