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Growth and age of Pointhead Flounder Hippoglossoides pinetorum in the coastal waters off
southwestern Hokkaido

Yukio MIHARA*

This paper described that growth and age of Pointhead Flounder Hippoglossoides pinetorum were
analyzed with otoliths of them, which collected in the coastal waters off southwestern Hokkaido
from 1975 to 1984 and from 1996 to 2000. A transparent zone and an opaque zone were formed
from June to July and from September to April, respectively. As flounder became older, the month
in which the percentage of otoliths with an opaque edge was highest, became earlier. The month
of the highest percentage of otoliths with an opaque edge was June for mature fish and July for
immature fish (>4-age). Age was determined by counting the inner margin of an opaque zone. As
the inner margin of an opaque zone was formed from May to August, the birthday was set to 1st
of August. Average body length was estimated from samples of fish collected by the beam trawl
net, the sledge net (<2-age) and Age-Length Keys (=2-age). Monthly growth rates of 0-age and
2-age fish were the largest from spring to summer, while =3-age fish grew most quickly from
winter to spring. The period of the largest growth rate almost agreed with the period of opaque
zone formation. The von Bertalanffy growth curves presumed from mean standard lengths by age
in May-June were:
1=30. 262X {l-e "} for male and 1:=42. 816X {l-e~*'****?} for female, where | is standard length

(cm) at estimated age t.
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Table 1 Number of speciments used for otolith analysis.

Jan. Feb. Mar. Apl. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Total
1975 119 239 189 74 621
1976 48 44 383 84 15 574
1977 9 21 554 78 81 743
1978 49 80 150 30 124 433
1979 49 95 113 271 110 100 141 879
1980 170 150 50 224 61 114 49 127 99 1,044
1981 83 257 50 70 398 141 126 50 1,175
1982 110 25 98 171 133 48 585
1983 50 50 7 156 49 49 50 411
1984 65 48 15 128
1985 128 88 216
1986 203 173 140 68 123 707
1987 71 225 174 109 198 7
1988 388 143 36 567
2000 247 237 251 735
Total 302 329 571 209 1,354 2,858 658 689 588 839 796 402 9,59
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Table 2 Number of specimens used for measuring body length (upper) and otolith observation (lower)*

Jan. Feb. Mar. Apl. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Total
205 81 68 124 478

1997
203 47 68 123 441
153 301 79 217 584 1,334

1998
71 225 48 109 198 651
1,442 36 1,478

1999
388 36 424
292 335 461 1,008

2000
247 87 251 585
153 2, 240 414 81 285 497 708 4,378

Total
71 1,063 135 47 177 287 321 2,101

* Number of fish collected by the beam trawl and sledge the net from 1997 to 2000 in Table 1.
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Fig.1 Body length frequency distribution by

fishing gear of H.pinetorum used for otolith
observation. N: number of individuals.
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Fig.3 Monthly changes in the percentage of immature
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Fig.4 The otolith of H.pinetorum (male,163mm SL,
55g BW) caught in the coastal water off
0 southwestern Hokkaido on November 13,
1 2 3 45 6 7 8 9 101112 1979. The solid bar on the otolith shows a
Month transparent zone,and the open bar shows
Fig.2 Monthly changes in the percentage of H. an opaque zone.The scale on the otolith
pinetorum with an opaque edge by number shows the inner side of an opaque zone,

of opaque zones. N: number of individuals. and the number shows age.
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Fig.5 Body length frequency distributions by
age of H.pinetorum collected by the beam
trawl and the sledge net in four different
periods. Samples from 1997 to 2000 were
combined. N: number of individuals.
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Fig.6 Age compositions by size classes of male
H.pinetorum caught in the coastal waters
off southwestern Hokkaido in four different
periods. Samples from 1975 to 1984 and
from 1997 to 2000 were combined. The
number in figures shows age. N: number
of individuals.
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Fig.7 Age compositions by size classes of female
H.pinetorum caught in the coastal waters
off southwestern Hokkaido in four different
periods. Samples from 1975 to 1984 and
from 1997 to 2000 were combined. The
number in figures shows age. N: number
of individuals.
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Table 3 Average body length by age, standard deviation (S.D.), and monthly growth rate of length for one
month for male H.pinetorum in the coastal waters off southwestern Hokkaido.

Age of Age of

Simply average

Age-Length

Length composition

Growth per**

)

Growth rate*”

method* "’ key method** method** month per month
year  Month
M.S.L(S.DJ)em M.S.L(S.D)em  M.S.L(S.D.)cm Range (cm) cm %

0.3 4 3.7(0.8) 3.6(0.9) 2.1~5.1

0.3 8.2
0.6 7 4.6(0.8) 4,6(0.7) 2.8~6.0

0.5 10. 4
0.8 10 6.2(1.0) 6.0(1.0) 4,3~8.7

1.1 18.0
1.0 12 9.1(1.2) 8. 7(L.3) 7.4~12.0

0.3 3.7
1.3 16 9.9(1.7) 9.7(1.5) 5.3~12.9
1.6 19 7.6(1.9) 8.4(1.3) 5.5~10.7
1.8 22 11. 3(1.6) 10. 5(1.6) 10.5(1. 4) 7.5~14.9 0.8 5.0
2.0 24 12.0(1.2) 12.6(1.2) 11.4(1. 1 9.5~14.9 0.0 03
2.3 28 12.5(1. 3) 12.7(1. 4

0.0 0.0
2.6 31 13.5(1.6) 12, 7(L.5)

0.5 3.6
2.8 34 14.2(1.8) 14.1(1.8)

0.6 4.3
3.0 36 15.8(1.7) 15.6 (1. 5)

0.0 0.3
3.3 40 16.0(1. 9) 15.7(1.7)

0.2 1.4
3.6 43 17.1(1. 2) 16. 5(1. 3)

0.4 2.4
3.8 46 18.1(1. 3) 17.7(1.4)

0.1 0.8
4.0 48 18.3(1. 4 18.0(1. 4

0.2 1.1
4.3 52 18.6 (1. 1) 18.7(1. 3)

0.1 0.4
4.6 55 19.2(L. 1) 18.9(L. 5)

0.3 1.8
4.8 58 20.1(1.2) 19.9(1. 5)

0.2 0.9
5.0 60 20. 2(1.0) 20.3(1.2)

—0.0 —0.0

5.3 64 19.9(1. 3) 20.3(1.2)

0.1 0.3
5.6 67 20.5(1.1) 20.5(1.4)

0.4 1.8
5.8 70 21.2(1.1) 21.7(1.3)

0.1 0.3
6.0 72 21.3(1.3) 21.8(1.5)

0.0 0.1
6.3 76 21.3(1.2) 21.9(1. 1)

0.1 0.4
6.6 79 21.7(1.1) 22.3(1.2)

0.3 1.4
6.8 82 22.4(1.3) 23.2(1.3)

0.0 0.2
7.0 84 22.4(1.0) 23.3(1.4)

—0.0 —0.2

7.3 88 22.3(1.1) 23.1(1.2)

0.3 1.4
7.6 91 23.1(1.4) 24.2(1.7)

0.2 0.8
7.8 94 23.9(1.5) 24.9(1.2)

*UCalculated by having averaged raw length data. Male and female of 1.6-age fish were combined. ** Calculated

from age composion classified by length class of Age-Length Key. Male and female 1. 6-age fish were combined.

*¥Calculated from length composition classified by age of fish taken by the beam trawl net and the sledge

net. Male and female of < 2.0-age fish were combined. **Calculated using the value of the Length

composition method for

= 2. 0-age fish.

<

1. 8-age fish, and calculated using the value of the Age-Length Key method for
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Table 4 Average body length by age, standard deviation (S.D.), and monthly growth rate of length for
month of female H.pinetorum in the coastal waters off southwestern Hokkaido.

Simply average  Age-Length Length composition Growth per*” Growth rate*"
Age of Age of ) )
method* "’ key method** method™? month per month
year Month
M.S.L(S.D.J)em M.S.L(S.D)em  M.S.L(S.D.)cm Range cm cm %

0.3 4 3.7(0.8) 3.6(0.9) 2.1~5.1

0.3 8.2
0.6 7 4.6(0.8) 4.6(0.7) 2.8~6.0

0.5 10. 4
0.8 10 6.2(1.0) 6.0(1.0) 4,3~8.7

1.1 18.0
1.0 12 9.1(1.2) 8. 7(L.3) 7.4~12.0

0.3 3.7
1.3 16 9.9(1.7) 9.7(1.5) 5.3~12.9
1.6 19 7.6(L.9) 8.4(1.3) 5.5~10.7
1.8 22 11. 3(1.6) 10.5(1.6) 10.5(1. 4) 7.5~14.9 0.8 -
2.0 24 12.1(1. 2) 12.4(1.2) 11.4(1. 1 9.5~14.9 o1 L
2.3 28 12.8(1.3) 12.8(L.5)

—0.0 —0.1

2.6 31 14.0(L. 1) 12.8(1.6)

0.6 4.5
2.8 34 14.3(1.7) 14.5(1. 8)

0.6 4.2
3.0 36 16. 9(1.6) 16.0(1. 8)

0.1 0.8
3.3 40 16.9(2. 3) 16.4(1. 9)

0.1 0.6
3.6 43 17.6 (1. 4) 16. 7(1. 4)

0.6 3.4
3.8 46 18.8(1.8) 18.4(1.8)

0.4 1.9
4.0 48 19.8(1. 8) 19.3(2.0)

0.3 1.6
4.3 52 20.3(1.4) 20. 2(1.6)

0.0 0.2
4.6 95 20.8(1.4) 20. 4(1.6)

0.5 2.2
4.8 58 21.8(1.7) 21.7(1.9)

0.4 1.7
5.0 60 22.3(1.4) 22.7(1.7)

0.0 0.2
5.3 64 22.4(1.5) 22.8(1.6)

0.1 0.5
5.6 67 22.8(1.6) 23.2(1.8)

0.4 1.7
5.8 70 24.0(1.8) 24.4(2.0)

0.0 0.2
6.0 72 23.9(L.7) 24.5(1.7)

0.4 1.4
6.3 76 24.0(1.5) 25.6(1.9)

0.0 0.1
6.6 79 24.9(1.5) 25.7(1.6)

0.3 1.2
6.8 82 25.8(1.7) 26.6(1.6)

0.0 0.2
7.0 84 25.7(L.4) 26.7(1.6)

—0.1 —0.3

7.3 88 25.1(1.3) 26.5(1.5)

0.3 1.3
7.6 91 26.2(1.6) 27.6(1.6)

0.3 0.9
7.8 94 27.3(1.3) 28.4(1.2)

*UCalculated by having averaged raw length data. Male and female of 1.6-age fish were combined. ** Calculated
from age composion classified by length class of Age-Length Key. Male and female 1. 6-age fish were combined.
*¥Calculated from length composition classified by age of fish taken by the beam trawl net and the sledge
net. Male and female of < 2.0-age fish were combined. **Calculated using the value of the Length
composition method for = 1.8-age fish, and calculated using the value of the Age-Length Key method for

= 2. 0-year fish.
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Fig.8 Relationships between age of month and
standard length of H.pinetorum caught in
the coastal waters off southwestern
Hokkaido.
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Fig.9 Monthly growth rates by age during four
periods of H.pinetorum caught in the coastal
waters off southwestern Hokkaido. Spring
comprised the period of May-June, Summer
was July-September, Autumn was October
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Fig.10 Growth curves of male (upper) and female
(under) H.pinetorum calculated by the simply
average method and the Age-Length Key
method.
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Fig.11 Growth of H.pinetorum in Ishikari Bay
(Tominaga et al.1996), South western Japan
Sea (Michine 1993) and the coastal waters
off southwestern Hokkaido (this study).
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