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Age, Growth and Maturation of the Japanese Flounder Paralichthys
olivaceus in Coastal Waters of the Northern Sanriku District

Daiji KitacAwA, Yoshio IsHITO, Yasunori SAKURAI
and Tatuhiro FUKUNAGA

Abstract We examined the age, growth and maturation of the Japanese flounder Paralichthys

olivaceus collected from coastal waters of northern Sanriku, northeast Japan.

No significant

difference in the regression coefficient and the adjusted mean was found for the relationship of total

length and body weight between female and male.

W =3117 - 107° « [ 321

The combined equation is:

where W is body weight (g), and L total length (mm). For the purpose of aging, otholiths on the
blind side were sectioned in the direction of their short axis, and rings observed under binocular
microscope. On the assumption that growth applies to the von Bertalanffy equation, the following

equations were obtained :
Female : L,=896.6 « (1- g 01876:(t+1.238)
Male : Lt:5921 - (176—042735-(21»1415]))
where ¢ is age, and L, total length at / age.

Though there is little difference in the growth rate

between female and male until about two years old, that for females was faster than males over this
age. From the examination of gonad maturation, the minimum size of the maturation in female
and male is 440 mm and 350 mm total length, respectively at an age of three and two years old for

female and male, respectively.

Keywords Japanese flounder, age, growth, maturation, otolith

v 5 * Paralichthys olivaceus v} 4 & T# 7,000 b
VEEIN BEBREONGELLTEELRETH S,
FEHELFERICSOTHERMAC/DET & @ik
X D#300~400 P vEEBIN TR Y, EELBESR
FEo12Thd, fF, b7 205BRERAEPERER
BmEod &L LTRY EFbh, ATEE O
EFDOBHFATCRADO L 7 2 DFER - £RBTS
BERTHR TR Y, FHAHOREHOERZET
AHBENEREINOOH A, i, FipEHEIIOV
ThLEfBObORBE IR TWD Bl - BF
1951, MM 1974, &F-#4{R 1974, #1975, [LIHA-
EEME 1977, FHE 2 1978, NEYIE 2 1985, MEEIZ D
1987, LaxL7ed s, BFHRERXEFRIRITA L 7 4
oW, EBRNRC L AEREOSNBE CAF
1990) BB OAERE (BE 1972) BT 28MERS
55, REEZOWTIRELMCIR - Thizy, K
ETie T AL~ E LT, Fip, HEE
I OB OV TRRET L 7,

AL HAL b, HEAES &L 52 S h A Ed
KKEREHMAFLHOREEOHFFEZLEL L L
CEEMEOMEFFELECRSTS, 7, I
BEKEREFRBOEBEERF ICRERERC OV
T, BADHER WV, b, HIRKER
REFEESEOANFEELCERORKM O
YBOBELICERY VLSV, S CIREL il
LLE5,

e EHE

KFFEC A EA, 1987 4 12 B 25 1990 4 7
oM EZRAFER LATFROBERETHELR
7o 554 fHfE T, £ TRBEHEIBREL-LDOTHD
(Table ). ZhboERYABLRETCEE, &R,
*hE, M, £HEREEOHELYTA L LD, Fh
EEOLDIELEAXRIE LK, ¥k, —Hobow
DLTIERBEOBBRFENBERT I 0o, LHEEY



70 il « BF « B - Bk

Table1 Date, site and range in size of samples of Japanese flounder.

Number of individuals Rang of total length

Sampling date Locality Gear Female Mol Unkmown (mm)
Dec. 15, 1987 Misawa Bottom trawl 15 18 322-406
Oct. 10-11, 1988  Hachinohe Bottom trawl 25 15 280-398
Nov. 23, 1998 Hachinohe Bottom trawl 24 7 273-418
Mar. 27-28, 1989 Hachinohe Bottom trawl 9 5 283-326
Mar. 27-28, 1989 Thiriya-saki Botttm trawl 4 4 382-416
Jun. 12, 1989 Rokkasho Set net 4 502-530
Jun. 14, 1989 Hachinohe Set net 4 1 387-510
Jun. 21, 1989 Rokkasho Set net 8 428-514
Jun. 30, 1989 Rokkasho Set net 3 3 350-415
Jul, 14, 1989 Rokkasho Set net 3 430-465
Oct. 21, 1989 Misawa Small purse seine 10 93-173
Oct. 24, 1989 Hachinohe Small purse seine 105 77-190
Oct. 25, 1989 Misawa Small purse seine 83 103-199
Dec. 25, 1989 Rokkasho Bottom trawl 145 172-236
Feb. 23, 1990 Hachinohe Bottom trawl 29 12 179-239
May 28, 1990 Miyako Unknown 1 4 396-530
Jun. 11, 1990 Hachinohe Gill net 4 439-481
Jun. 22, 1990 Hachinohe Bottom trawl 2 580-626
Jun. 28, 1990 Hachinohe Bottom trawl 1 6 434-592
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Fig.1 Cross sections and whole otoliths of the Japanese flounder. Triangles indicate the annual rings.

A : otolith of the eyed side, female, 323 mm total length, collected on December 15, 1987.
B: otolith of the blind side of the same individual.
C: 0 ring, 190 mm total length, collected on December 25, 1989.
D: 1 ring, female, 282 mm total length, collected on October 10, 1988.
E: 3 rings, female, 481 mm total length, collected on June 11, 1990.
F : 5 rings, female, 502 mm total length, collected on June 11, 1990.
G : 6 rings, male, 476 mm total length, collected on June 28, 1990.
H: 11 rings, male, 558 mm total length, collected on June 28, 1990.
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Fig.2 Relationship between total length and body 3. HORER

weight of the Japanese flounder.

HEArbBbhiEit 2ROBGREY RS &, &



72 I« B - B Bk

OHEME &b IEENIBICEXTS Z LoHAIZ
h%(Fig.3). t35 A DRES, von Bertalanffy D3
CHEETAELEEL, A (1988) o7r /7 AKX
DHEREBIC R B R A RD, 6 AEBE I hice 7 2
OEFERIC IR O b D25 b Z ORSEAEI &
Eabnbiew, THIHYERBE L TEARER
XFEHEYL EERERNEHEL .

W L,=896.6 « (1-g-0-1576(t+1.238))
HE: L,=592.1 « (1-g0-2785:(1+1.151))

700

Female

length (mm)

Total

length (mm)

Total

Age in years
Fig.3 Growth of female (upper) and male
(lower) Japanese flounder.
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Table2 Comparison of measured and calculated total length and body weight of the
Japanese flounder in coastal waters of northern Sanriku. Figures in parentheses

show the number of individuals.

Total length (mm)

Body weight (g

Age Measured Calculated Measured Calculated

Female Male Female Male Female Male Female Male
1 — — 258 256 — — 177 172
2 384( 2) 374(3) 351 336 673 592 476 413
3 43716 423(3) 431 397 979 872 921 707
4 497( 8) 437() 499 444 1,579 947 1,475 1,013
5 558( 3) 510(1) 557 479 2,337 1,602 2,100 1,293
6 626( 1) 516(3) 606 506 2,975 1,705 2,755 1,542
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Fig.4 Changes in the composition of the ovarian
egg diameter of the Japanese flounder.
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Fig.5 Relationship between GSI and the maturity
stage of female Japanese flounder collected
from May to July. Open circles represent
individuals which have empty follicles in
the ovary.
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Table3 Comparison of growth and minimum maturation size and age of the Japanese flounder in coastal
waters of Japan. Growth and maturation size are represented in total length (mm).

Age

o Basis of Aging  Muturation Maturation
Locality Sex ] . 3 : P P age method* size age References
Female 288 426 542 640 715 778
K Pref. 1. (1987
umamoto Pre Male 303 300 446 483 506 521 [¢] HIrATA et al. ( )]
Seto Inland S
eto miand Sea 207 316 427 534 503 679 s MAEKAWA and MATUKIYO (1951)
(Yamaguchi Pref.}
Okayama Pref. 225 313 388 452 507 D SUGIYAMA et al. (1986)
Sagami Bay 318 454 572 672 759 833  Jan.-Feb. [¢] KaMEI and MasuzaMa (1974)
Femal .
Boso Peninsula CMAE 299 413 510 593 664 724 Feb.-May 0 460 2 IsDA et al. (1978)
Male 360 2**
b i Pref Female 420 IBARAG! PREF. FISH.
arag: Frel Male 374 EXP. STN, (1975)
Female 249 357 449 527 594 651 FUKUSHIMA PREF, FISH.
Fukushi f. M o}
ukushima Pre Male 249 349 423 480 522 554 ¥ Exp. STN. (1987)
Female 194 309 510 619 680 736 547 3**
Sendai B May-Jun. C SaTo (1975
endai Bay Male 203 308 476 581 630 747 Y IM® 473 3% a7
Iwate Pref. 241 332 410 478 538 590 Jul D IWATE PREF. SEA
wate Fred v FARMING CENTER (1985)
Aomori Pref. Female 266 358 437 508 561 610 440 3
3 Jul. (o] Present paper
(Pacific coast) Male 263 342 402 447 482 508 350 2
Shimane Pref. 269 353 432 550 560 614 ? YamaMoTo et al. (1990)
Tottori Pref. 239 351 445 528 609 647 Dec.-Feb. [¢] SHINODA (1974)
Wakasa Bay Female 440 Kivono and HavasH1 (1977)
Male 370
T Pref 181 267 335 399 456 506 D Tovama PREP. FisH.
oyama Fret. Ex. STN. (1983)
Female 192 304 403 491 569 638 336 2
Niigata Pref, -M (o] KaToO et al.(1987
Hgata Fre Male 177 276 36¢ 441 509 570 oM 333 2 et al 198D
Yamagata Pref. 200 340 420 490 Jun. Sanpo and Hita (1977)
Aomori Pref. Female 213 310 401 486 567 643
. o] ODAGIRI et al. (1985
{Japan Sea Coast) Male 212 301 379 447 507 563 Jum € ¢ ?

* O: Otolith, S; Scale, C: Centrum of vertebrae, D: Frequency distribution of total length
** Age estimated from the maturation size
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