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Annual Life Cycle and Distribution of Adult Righteye Flounder
Pleuronectes herzensteini in the Coastal Waters of
Northern Niigata Prefecture

Osamu Tominaga,*! Kazuya Nashida,*® Tatsuaki Maeda*?
Toyomi Takahashi,*® and Kazunori Kato**

Seasonal changes in gonadosomatic index, hepatosomatic index, condition factor, and
stomach content index of samples collected by experimental trawls from November 1981 to
February 1985 were examined to clarify the annual life cycle and distribution of adult Pleuro-
nectes herzensteini in the coastal waters of northern Niigata Prefecture. In addition, 1,126
tagged fish were released in the autumn of 1984,

Adult fish were concentrated in the offshore area at a depth of more than 130 m from
August to December. From January to February, they migrated toward the inshore area
(50-90 m) from Niigata Prefecture to Toyama Prefecture as gonads developed and they spawned
between February and May. Migration toward the offshore area occurred chiefly after June.
Feeding intensity expressed as stomach content index increased after the spawning season and
decreased after August-September when hepatosomatic index and condition factor attained a
peak in the seasonal cycle.

From these results, the annual life pattern of adult P. herzensteini is roughly divided into
the following four periods; spawning migration (January-February), spawning (February-May),
active feeding and feediing migration (May-July), and inactive feeding (August-December).
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Fig. 1. Map of the coastal waters of northern
Niigata Prefecture showing experimental fish-
ing stations and depth contours (m).
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Table 1. Samples used for estimating annual life period P. herzensteini in the coastal waters of

northern Niigata Prefecture

GSI, HSI, CF SCI
Date Male Female Date Male Female
Dec. 11 1981 9 70 May 18 1982 14 45
Jan, 11 1982 7 25 Sep. 19 1983 30 53
Feb. 24 1982 7 13 Jul. 12 1984 23 i5
Mar. 20 1982 179 164 Nov, 29 1984 17 13
Apr. 21 1982 50 47 Feb. 28 1985 71 23
May 12 1982 137 121
Jun. 20 1982 38 80
Sep. 6 1982 65 113
Oct. 12 1982 37 85
Nov. 4 1982 43 42
Jul. 12 1984 82 118
Aug. 7 1984 10 26

GSI (gonadosomatic index=gonad weightx102/body weight), HSI (hepatosomatic jindex=liver weightx102/body weight), CF
(condition factor=(body weight—gonad weight) x102/body length3), SCI (stomach content index=stomach contents weightx102/

body weight)
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Fig. 2. Changes in the percent occurrence of mature P. herzensteini. by sex, age and body
length in the coastal waters of northern MNiigata Prefecture in 1982 (closed circles) and
1983 (open circles).
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Fig. 3. Monthly changes in gonadosomatic index (GSI), hepatosomatic index (HSI), and
condition factor (CF) of P. herzensteini, by sex, in the coastal waters of northern Niigata
Prefecture (Based on data of 1981-1985). Means and 95% confidence intervals are present-
ed. a:1981, ®: 1982, ®: 1984.
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Monthly changes in stomach content

index (SCI) of P. herzensteini, by sex, in the
coastal waters of northern Niigata Prefecture

(1981-1985).
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Table 2. Monthiy changes in CPUE (number of individuals caught per hour at 3 knots tow), percentage of adults and percentage of
males of P. herzensteini at depths of 30, 50, 90, 110 and 130m

(274 [7) 0, 12
Date Dg'?hte{m) CPUE ﬁd&is 1\/?Ia(l)§ Date Dgg?ﬁe(rm) CPUE ﬁa})ef Date Devgfilte{m) CPUE I(?la?g
Feb. 1985 30 No data Jun. 1983 30 0 Sep. 1983 30 0
50 7 100 14.3 50 0 50 0
90 47 100 46.8 90 24 91.7 90 0
110 19 100 0 110 25 32.0 110 19 26.3
130 62 46.8 29.0 130 84 36.9 130 107 43.9
Mar. 1982 30 45 86.7 33.3 Jul. 1984 30 0 Nov. 1981 30 0
50 42.5 95.3 51.8 50 0 50 0
90 110.5 94.1 62.8 90 13 61.5 90 0
110 40.5 50.6 16.1 110 5 0 110 6 0
130 19 0 26.3 130 5 0 130 No data
Mar. 1983 30 7 100 0 Aug. 1984 30 0 Nov. 1982 30 0
50 68 98.5 85.1 50 0 50 0
920 36 87.5 44.4 90 1 100 90 0
110 33.5 82.1 32.7 110 41 37.5 110 14 32.1
130 24 0 20.8 130 9 11.1 130 91 61.5
Apr. 1984 30 7 100 85.7 Sep. 1982 30 0 Dec. 1984 30 0 No data
50 76 100 81.6 50 0 50 0 No data
90 25 64.0 19.1 90 0.5 0 90 0 No data
110 9 22.2 0 110 76.5 36.0 110 5 No data
130 16 31.3  12.5 130 90 48.9 130 52 No data
May 1982 30 22 81.8 36.4
50 44.5 92.1 80.2
90 23.5 72.3  58.7
110 41 46.3 27.7

130 24 12.5 56.5
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Fig. 7. Length frequency distribution of P. her-
zensteini tagged and released in the coastal
waters of northern Niigata Prefecture in
September-December 1984. Solid area; re-
captured fish. All lengths were obtained at
the time of tagging.
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Data were divided into the following two recovery periods;

(left), January-April 1985 (right).

September-December 1984

Numerals represent the number of fish recaputured and

those in parentheses indicate the number of fish tagged.
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Fig. 9. Monthly changes in mean water temper-
ature at depths of 0, 50, 100 and 200 m in the
coastal waters of northern Niigata Prefecture.
Estimated temperatures at the habitat of P.
herzensteini (arrow) are superimposed. (Based
on data from Naganuma and Ichihashi'®).

DD TE L, BN cEEER > Tk, BRI
BREOBESMH LA T, T 50~90m ORI E
HOFLITE- T b Elbhs, 2D X5, EDY
DDA OKE 130m DIEEH BEERTES LISV
BRI EET S X 51insd, S E CHERERREERD
< H VA RHOIERBE LaviThin EFE L bR T
VT D2 Ui L, 3 S AT - TR R A O RS R
CrsnE, FRRGE THIRINIc= v 139~12 A
F LR A RICBET 2 EA A DRICS DD, FHE
O 1~4 B BB B T 5 Em R, #
BEEEHLEINERRC b o 5 BWEHcHB IR
Foo REZBORSEERTIL 9~12 A oMM TR # S0
SR HRTHER SR Oix ik w 7o dd, HEEKE
RSP I B L, FRBEETOWEH L Z oI
= H VAR D EEIRTE D, 9~12 A0BEHER
THEDRE D Tk, =7 v 1 OBEHER AL T
WHEEZDDNELTHESL S, Fic, 1~4 itk bh
TR 5 A~ OB BN EEIN R 2> B E I 0 T
ThHZEMbENORSOEMELE 2 IS, 3AR
A B 90 = A AL EEER e EINRG R CTHE S
Wi 2 Bo= vAuk, BiiFOLEN 246 mm & IO
242 mm FEEAET 200 mm L_ECH b, HHED100%
HAGELHZ T, 20X 51, FHEROIECE

A L BEITR R DEIUR ORI WEH I
Foo THEINE T Twb EF 2 b, AR ORI
A~ EEIIENERAREIE T AR EEE SR D,

2 BB & CHMmaNEN Y, EIIRIEO 3 A
WITBL R & R E OSSR BRI ORET 525, 4 A
EKEE 130 m oS THUOBRIE TBORE EEX
h (Figs. 4, 6), BEINE & 2 fo B DA T R OB E) A2
bite, Fig. 9 WHEBSAMAL® Om, 50m, 100m ¥
IO 200m DOEBOMEE 27 EEOFEKED & STk
WD BHEE Lic~ 7 VA O HKREREZ R LT, £ih
CYXbE, =HVvADOHHEPHECE > T 6~9 A
DHFKIED EEIR 11~13°C ofcHIc X A& X
Vo ZO XS EREBROKES EFETHCONT, 6 A
D~ 7 v A R CKEFHCBH L T &b,

WK D ~ 7 U A OB E LR I B E Lo
Bii: (Fig. 5), EIAE 5 2 A OEHEBRE LT
Ensoted’, 13& A EDEEDHIN - a2 75H
L E AEEERENZIEERC Y, FREEE
B X ORI LIAD 5 o FFIREEEEE L O
ELLiw8 ATl s, 8 ALIKE, fRAHMRE &%
REEZETLED S, & OB mERoKER 16°C
BExchAd254 (Fig. 9), WETO~» 1 OEH
B2 LIAD B DL 19°C 25 HTHh D, ™0 KB ERE
REDET#A5 ] Lic & 1kF 210, EIREHERE
NEE D, BENEE L, BEENEAST B EET,
PERIETHME SR TR D, BEORESZRE L OB
FEOEN T EATRIBE IR TV 5,.Y HERO~H VA D
EHEBEOETS, RELERE —TEOEBEITELILC L
PERIC - TW5 EFE 2 Bhb,

DLEDz E2vb, MEHRO <7 v A OEEEREE
TEEINENEL (1~2 F), EIHE 2~5 H), RS
(5~7 B) ¥ XOGRERZEH 8~12 A) 4Ky
INb,

RPEEKZDEHID, HREYTIEEE52 bR
7290 B AEMOK EW AT ERES BELR U THA
HEMEILE BK, E4BERrIEEEGdRE
KK BRI A I R DB YR T B E T,
B OEEC BRI HERBERE v 2 —&
KPR, BT EERRAATT BRI URRILRER
5, RAS3EAMEER FIK FRRKERREHAE
IS T B O HARYER K E B GET RN 43 (2L Dk
BRUBTFHEBOT 4 L E#HT 5,

MO HY BEEAEORIR L AR, FRAKERRY, 1977, pp. 74-84.

oA WG BRFD 45 EEEANTAREZRITEREE,

FimAKREE 71-1, 1971, pp. 35-36.

O ROKEE RS B 61 EEHIRIIR AR EEE S XARAEREE, 1978, pp. 103-108.



1y
2)

3)
4)

5)
6)
7)

BB~ N VA OEEL & O 2031

3z ik
A OB, EBi o SRAES(T), EEHE
JEA B, #ox, 1986, pp. 1104-1106.
Bk O, FE—: AKPHERE, 41, 11-26

(1991).
TR BB, 22, 45-57 (1970).

Ky B, BREH: HAWESR, 6, 157-171
(1960).
T BAR®E, 22, 31-43 (1970).

WAE—ER: JokBiEReE, 8, 52-64 (1953).
Elﬂjj—‘y :ltjiIEﬁ ;ﬁ{ﬁﬂ(W%&%y 10757 61-

12)

105 (1982).

EisEE, BEXRRIR, BiERERE,
Kk, 48, 1257-1264 (1982).
ERNB=, MERE, EdEoa, FH AL
AokBFERE, 39, 1-7 (1989).

EBHAR, WHETF: BEXRET w7 RERHE
#£48, 5, 1-100 (1985).

E®jt—: B

EmEEE, BX B HERE: HAKE, 53
189-194 (1987).
EREE, SHES, EHRE, K X B

ik, 49, 663-670 (1983).

LNippon Suisan Gakkaishi . Formerly Bull. Japan. Soc. Sci. Fish. J




