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Re-examination of the Identification of Stock Units of
Finespotted Flounder, Pleuronichthys cornutus

(TemMiNck et ScHLEGEL) in the Sea of Iyo.

Yasuaki Masax: and Hiroshi Ito

The separation of finespotted flounder, Pleuronichthys cornutus (TEMMINCK ef SCHLEGEL) in
the Sea of Iyo into stock units has been tried by use of statistical significance for ambicolo-
ration rate, number of vertebrae, number of soft rays, relative growth of various parts of fish
body and relationship between body length and body weight.

It was concluded that finespotted fiounder in the Sea of Iyo can be separated into two stock
units, and each of the stock units distributes in water divided by the border line of 132°E.

Further, two stock units inhabited in the Sea of Sud were identified. One is in the waters
south of 33° 45’N, another is north of 33° 50’N.

EA - FH (1984) XEFENEETERICK TS 4 1 25 VA OREFOSEEL RS T T
REDOHRT, FFECOMTE A A 25 VA DB LR TH S LR T2 CRMERD S
CEREHLTGS, HFNEATERCETAFFEIIRSBHE, ZE8sS IVEREBEOR
TOHRKELEEAE LT3, Thdx, FTECHHTE A A 27 v A DRIV TEREL
T b, BYROPTRATEKRL LTER> TV ARSERMNRENECHAiTHABOERLE
WORHEMEERS VAP REREEWEER L OBREPALr TS L X -T, #
FREERERCES TS A4 27 v A OBFEMELXRBEIRDENTED EEL D
FnEDd ek, BEERKKERETINERFRSREVEBRcIBEMoSxi-tbot
CERELRET B, ¥, AL AT VAEROATCE LT AN RBRERERBREDYH R
EBRBEXS IVEBRAEABRBEFISRER -KCSROMB I EhbofcZ LR L
T, ZIRHEBERLL L,

MEB L THE

AR AV MEHL Fig. 1 CRLULEBRCEVWTEHRELLLDOTH S, KSRENMEHE

19844 6 A18HZH, RFEEDUKETIARTEMEI46%, T739—04, [LRBIRAEIGEAEHT
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Fig. 1. Chart of Western Seto Inland Sea, showing area of finespotted flounder sampled.

B (582 NS B EBHRT5) ok UL DEECERAREC I > T2 ~10A BB I
159, FT# TR A2RERESHAEE (KR EBHT2) T4~8 A, FER
REMGEER (NH S EBET2) T4~5 /KO X \BRE L FIMRE X - T
XNIBE5RESED AL 2 H VA ThbB,

EARIEAEHESCELR T L, SHIEERO#EHSKE S.L), @£Kk (T.L),
G%hE (WEEXEL) B. W), @HEE (H. L), OBBERE~RELN (P. A), ©FHEER
~Rig%us (P. D), OWm~Bi#EiE (Pr. A), @Uin~ILIHRi (P. As.), OUwm~4&
IR UAEEE IR (P V), OFREIREH, OBEREH, ORBESHE, OFHER, OEE
itk REORCBREOHEETH %,

HBHOMETHAO~GOHE O G - @R #8E F-8E Lictk, FHIEO ¥R - Bl
DELY -RETHEREEEYR~, HERICHEREEN RS bR - RO BB ou - TrisE
I LT O EOBERYRE L.

Bi&ECN T IBEAQ~ODOZARRBUES I OMEE L OBEEZEHA L, B ohichFEX
O ER L fIE” ONRB LOBREOEOEBERARE L, X bic, ERMOKERD
HERSYET 524 0MME X OBERHOMEOFELBTE L.

APgecHl o EiFfe NS, K # LT NH ¥R & T 54 RERGTEA - FHE (1984) 2
B LB (Yigs), —wEREE (FiE), £5% (AR s X OEEYE (HE
) o4 THB (Fig 1),
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Table 1 & NS, K #1LTC NH @R B 2ERAGEEHCEREKLBD LRI A1 4
F v OHERERIEIE AR LT %, SHHE & UM EAEERCERELREBIED bhi,

Table 1. Rate of ambicolouration of finespotted flounder off the coast of Nagahama
and Kunisaki Peninsula in the Sea of Iyo and off the coast of Nagasu in
the Sea of Sud.

Are Sex  MNooffsdes  Noofamticclowed  Rate of ambi,
Male 150 3 2.00
Nagahama(NH) Female 189 8 4,23
Total 339 11 3.24
Male 148 0 0.00
Nagasu(NS) Female 197 2 1.02
Total 345 2 0. 58
Male 238 4 1.68
Kunisaki(K) Female 314 12 3.82
Total 552 16 2.90

NH HROFEHBEE (3.24%) 1XAEE (4.72%) “k\TEV. KERO ZTHix2.90%
Thbh, AL NH @K\ TEV2Y, NS @R Ti20.58% 1%, YR (0.32%) vk
VB,

K& NH @S HE Y OlEBEMC BTl ZHBKETENRD bR, EHK, NS #
e NH @i b 1 S KETHEELENFFRE TS (Table 2),

Table 2. Results of the significance of the ambicoloration rate of finespotted
flounder among areas in the Western Seto Inland Sea.

Area A H F NH NS Y
Sex M+F M+F M-+F M+F M+F M+F

K M+F — sk — — * -

NS M+F — — — ok —

NH M+F — ok — Fk

A The Sea of Aki, H: Hiroshima Bay, F: Around the waters of Futagami Isl. in the Sea of Iyo,
Y : Off the coast of Yamaguchi Pref. in the Sea of Sus. M<+F: Sex combined, **: Significant
at 1% level of significance, *: Significant at 5 % level of significance, — : not singnificant.
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SEATE S LT B EEER, SHEERER, BHREE R LUCRERAROwHET -
MR OB L EHB A & 4 Tables 3~5 & 6~8 1278 L7,

Table 3. Results of the test of the differences in the mean number of vertebrae, dorsal
soft rays, anal soft rays and caudal soft rays between sexes of finespotted
flounder off the coast of Nagahama in the Sea of Iyo.

Male Female Sex combined to
Vertebrae 37.25+0.09 37.20+0.07 37.22+0.06 0. 858
Dosal soft rays 79.05+0. 46 79.89£0. 46 79.52+0. 33 2. 509*
Anal soft rays 58.85+0. 36 59.26+0. 36 59.10+0. 26 1. 849
Caudal soft rays 18.94+0. 06 19.034£0.05 18.99+0. 02 2. 029*

* . significant at 5 % level of significance, t,: value of t observed

Table 4. Results of the test of the differences of the mean number of vertebrae, dorsal
soft rays, anal soft rays and caudal soft rays between sexes of finespotted
flounder off the Kunisaki Peninsula in the Sea of Iyo.

Male Female Sex combined to
Vertebrae 37.35£0.10 37.331+0.08 37.34+0. 07 0. 247
Dorsal soft rays 78.38+0.51 79.2710.37 78.96+0. 30 2. 530*
Anal soft rays 58.65+0. 37 59.21+0. 28 59,01+£0. 23 2. 338%
Caudal soft rays 19.014£0.04 18.96 £ 0. 04 18.98+0. 03 1. 298

Abbreviations are the same as Table 3.

Table 5. Results of the test of the differences of the mean number of vertebrae, dorsal
soft rays, anal soft rays and caudal soft rays between sexes of finespotted
flounder off the coast of Nagasu in the Sea of Sud.

Male Female Sex combined to
Vertebrae 37.1440.09 37.18+0.07 37.294+0.05 0. 705
Dorsal soft rays 78.70+£0. 49 78.98+0. 40 78.87+0. 31 0. 884
Anal soft rays 58.29+0. 37 58.80x0. 30 58.6510. 23 2. 490*
Caudal soft rays 18.99+0. 04 18.99+0. 03 18.99+0.03 0. 090

Abbreviations are the same as Table 3.
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Table 6. Results of the counting of vertebrae and soft rays of each fin of finespotted
flounder off the Kunisaki Peninsula in the Sea of Iyo.

— 163 —

M F To. M F To. M F To. M F To.
g 3 6 23 29 69 11 5 1 1 2 % 16 11
8 37 70 116 186 70 54 3 2 5 = 17
& 38 50 9% 146 711 1 55167‘*8*183912
w5 39 3 3 72 2 2 56 10 13 23 - 19 113 212 325
¢ To. 126 238 364 73 2 1 3 % 57 17 27 4 B 20 4 2 6
Z 74 2 8 10 ; 58 2 24 50 8 21 11
. 759 7 16 @ 59 27 57 84 S To. 120 225 345
§' 76 14 14 28 3 60 17 33 50 2
e 77 16 30 46 S 61 6 27 33
2 78 13 31 44 © 62 6 20 26
“é 79 21 25 46 2 63 4 6 10
3 8 15 40 55 64 2 4 6
w 81 10 24 34 65 11
s 8 2 17 19 66 1 1
Z 8 7 10 17 To. 120 222 342
84 1 7 8
8% 1 5 6
8% 2 2 4
87
88 11
89 101
To. 118 224 342
Table 7. Results of the counting of vertebrae and soft rays of each fin of finespotted
flounder off the coast of Nagahama in the Sea of Iyo.
M F To. M F To. M F To. M F To.
8 36 9 8 17 68 1 1 51 1 1 % 16 1 1
e 37 94 134 228 69 1 1 52 2 2 % 17 2 1 3
g 38 46 46 92 70 53112“8‘185712
w To. 149 188 337 71 54 3 2 5 — 19 139 164 303
S 72 1 1 2 2 5 6 2 8 B 20 3 14 17
4 73 2 2 & 5 8 17 25 8 To. 150 186 336
, 74 5 8 13 & 5 22 16 38 B
5 7 12 4 16 T: 58 28 26 54 2
e 76 11 10 21 £ 59 27 33 60
& 77 10 15 25 w 60 22 30 52
% 78 23 15 38 4 61 17 21 38
g 79 15 24 39 Z 62 8 20 28
w 80 23 24 47 63 3 8 1.
g 8 14 25 39 64 3 7 10
Z 82 20 21 41 65 2 2 4
8 9 16 25 To. 150 188 338
84 2 9 11
85 7 7
8% 1 2 3
87 2 2
8 1 1 2
To. 148 187 335
M: male, F: female, To.: sex combined.
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Table 8. Results of the counting of vertebrae and soft rays of each fin of finespotted
flounder off the coast of Nagasu in the Sea of Sud.

M F To. M F To. M F To. M F To.
g 36 11 9 20 70 11 53 2 1 3 & 18 4 5 9
8 37 94 135 220 12 2 54 2 S19 121 175 296
8 38 27 42 69 72 2 1 3 55 8 5 13 8 20 3 4 7
% 39 1 0 1 71 2 3 4 5 13 13 2 F To 128 184 312
zd To. 133 186 319 74 6 2 8 & 57 19 24 43 §
B6 11 17§ 58 27 39 66 g
£ 76 10 12 2 o 59 25 35 60 g
577 9 23 32 § 60 12 29 41 %
g 78 22 28 50 B 61 12 18 30
S 79 2 20 49 2 62 6 10 16
g 80 18 27 45 63 2 4 6
o 81 14 15 29 64 1 3 4
s 8 9 11 20 65 2 2
Z 8 5 11 20 To. 120 184 313
84 3 4 7
8% 1 2 3
8% 1 2 3
87
88 1 1
To. 1290 182 311
1. HHEEH

K& NS Wigmso A1 25 vAOBFEMETR OF RE B I1236~398, # LT, NH @&t
36~38{H T (Tables 6~8), K- FH (1984) »HEL T3 Y, F, H Z LT A EROE

ﬁ‘ﬁ%l D i)ﬁ%\z‘o

FHESHAR O — V3L ColKIc ks CI7ETH 543,
(37.34f), ¥\~ NS i (37.29fH) THh 5, NH #HRDO LT I37. 22 ChH b, YiED

MEREAET D37 26K TH L,

KR O FHEBR A RS % <

K, NS #1L7T NH EROZLICE - THHOFEEESRCESEZEIR®» LAV O T
(Table 3~5), MHE% = 20z L THEMOXEOEERYHRE L.

Table 9. Results of the test of significance of the differences of the mean number
of vertebrae of finespotted flounder in the Western Seto Inland Sea.

Area A H F NH NS Y Y

Sex M-+F M+F M+F M+F M+F M F

Kunisaki (K) M+F *ok *ok Hok *% o _ *
Nagasu (NS) M+F — *k — — ok _

Nagahama (NH) M+F *ok

*%

*

Abbreviations are the same as Table 2.
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K#Ex A, H, F, NH # LT NS iR+ oz 1 $BFEKECENFET D, NS R
H, K##k s Y#IRoHBE L Oflic, # LT, NH filfiz A, K & H @R E 0B EEhE»NE
B bt (Table 9),

2. THEEELH
K, NS % 1T NH #HRoI kLRI Tables 6~8 TR Lichd, K DIk

OERFPIL K 4£69~89, 7T0~88% LT68~8R%&THH, RAKOERBHEZ L T\ 5DiX NH,
K LOHEE (68~88%) TH%, NS HEOLRIL, EXR - H (1984) DR LB TS
L, Y (71~87%), F (73~874%) * LTA (73~85%) O3 20EEOWThoZTREGM X

h i)j:%‘“o
Tables 3~5 127 Licas, K & NH R B\ Tk 5 %8 B K% C RS &S0 M
DENTD LRI,

MRS OISR E R OO EEEY Table 10 ik Lichd, KR0S FiEEK, *
LT NS {5+ NH oM & Ofic 1 $KETEHEBEENED bhi,

Table 10. Results of the differences of the mean number of dorsal soft rays
of finespotted flounder in the Western Seto Inland Sea.

Area A H H F NH NH NS Y Y
Sex M+F M F M+F M F M+F M F

K M * — *x — - -

K F — — — * — —

NS M+F — * * — _ Ak _ *

NH M — —

NH F * — — — —

Abbreviations are the same as Table 2.

3. BEEWEK
K, NS 217 NH o 3#izkit 23 2 24 U1 OBHEERELIMER (Tables 6~8) L IEK

< PHE (1984) ORREEFLEKR TS &, BERSROXERERL K, NS £ LT NH HEHO%

Table 11. Resuults of the differences of the mean number of anal soft rays of
finespotted flounder in the Western Seto Inland Sea.

Area A A H F NH NS Y
Sex M F M+F M+F M+F M+F M+F

K M — — — — — —

K F — * — — — —

NS M — —_— * kK *

NS F ok — — — —

NH M+F — * o — -

Abbreviations are the same as Table 2.
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A EUT53~66, 53~658 L UB1I~654THH, ThbOBBROEREMIYEBH I D bR
WAL, A, H Z LTFH#IR L bt/ Ev,

NS ¥l O - AtER O, KoM NH ¥R s« Hifg s, £ LT NS ol
& NH B L oRlct 4 | LHEKETENRD bhic (Table 11),

4. RBEB®REK

K, NS # LT NH #ific k17 5 FLERER SN & REK & B 2 & 4 Tables 3~5 &
Tables 6~8 =72 Ltce £ TOHERIC KV TREBIKABER O £ — FT19%kiIcA bR 54, NH
L Kz B 5 RER &R OEREMIIE £ 16~20, 16~21%THH, FHRD16~205% &3k
o, TOBRBETKE

Table 12 “HRE O PHRBHEROLEOEEROBREMEL R L, K, & NS A
#E L, XHK NH @EOMIA L HER E Ok T 1 $KRETEEELRD bR,

Table 12. Results of the differences of the mean number of caudal soft rays
of finespotted flouder in the Western Seto Inland Sea.

Area A H F NH NH NS Y
Sex M+F M+F M+F M F M+F M+F

K M+F *x * — — — — —

NS M+F " — — — — - —

NH M Kk *K —_ —

NH F * — — —

Abbreviations are the same as Table 2.

| XM K R

AP\ Th, IEA - 38 (1984) LRk, S. L. #3##¥r 1L, T. L, H. L, P. A,
P. D, Pr. A, P. V, P. As, ©7 pBiO@EHAR E OB RY BATREC L) —KERFRZ R
% Tables 13~15 /R L7z,

S. L. kit 5 8MuEo—KRERRO “BA1” & “fE” oMMl JoERMoXOEEE
BIEA - B (1984) A & ARk, FHE (1953) DJETRE L,

1. S. L—T. L

NS, K, # LT NH #ic k5 S. L—T. L. DB % Fig. 2 &, MR “@ERl” &
“rB” DEOBSERES Tables 13~15 it L, K & NH HHRickTHBZ 1 %0/
BKETENBDO LI,

K + NH @#sic kit s S. L. 100m B oA & h d A—FE#BERTIERNK
s, NS RIS R W TR BB L2 7R
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Table 13. Regression estimate and results of the test of significance of slope and position
differences of the regression relationship between standard body length and body

weight, and partial length of fish body on standard body length between sexes

of finespotted flounder off Nagahama in the Sea of Iyo.

Male Female Sex combined S P
SL.-T.L. TUL.=12265L.+9.423 T.L.=12358.L.+7.305 R
SL.—H.L. HL.=0204S.L.42.081 H.L.=0.239S8.L.-3.012 *k ok
SL.—-P.A. P.A.=0.305S.L.+5.509 P.A.=0294SL.+6.708 P.A.=02988L.+6544 — —
SL.—P.D. P.D.=0.298S.L.+6974 P.D.=0.291S.L. +7.328 — *
S.L.—Tr.A. Pr.A.=0239S.L.—-2.255 Rr.A.=0.269S.L.—5.538 — ok
SL.—-PV. P.V.=0.141SL.+1.470 P.V.=0.153S.L. +0.594 —
SL.—P.As. P.As.=0.1758.L.+2.002 P.As.=0.201S.L.—0.794 *k dox

S: slope difference of the regression, P: position difference of the regression, S.L.: standerd body
length in mm, T.L.: total body length in mm, H.L.: head length in mm, P.A.: post-anal length
in mm, P.D.: post-dorsal length in mm, Pr.A.: pre-anal length in mm, P.V.: pre-ventral length
*: significant at 5% level, **: significant at 1% Ilevel,

in mm, P.As.: pre-anus legth in mm,

—: not significant.

Table 14. Regression estimate and results of the test of significance of slope and position
differences of the regression relationship between standard body length and body

weight, and partial length of fish body on standard body length between sexes

of finespotted flounder off Nagasu in the Sea of Sud.

Male Female Sex combined S P
SL.—-T.L. T.L.=1.2788.L.—-0.124 T.L.=1.2638.L.+1.091 — *
SL.—HL. H.L.=0.203S.L.+1.885 HL.=0203S.L.+1683 H.L.=0207S.L.+1.217 — —
SL.-P.A, P.A.=0.3458.L.—-1.776 P.A.=0.366S.L.—5.112 — *
SL.-PD. P.D.=0.334S.L.-0.009 P.D.=0344S.L.—-1.894 P.D.=0.342S.L.—1.536 — —
S.L.—Pr.A. Pr.A.=0207S.L.42.623 Pr.A.=0.233S.L.-0.561 * —_
SL.—PYV. P.V.=0.150S.L.+0.788 P.V.=0.153S.L.+0.127 P.V.=0.152S8.L.+0.391 - —
S.L.—P.As. P.As=0209S.L.-1.126 P.As.=0.206S.L.—0.913 P.As.=0.205S.L.—0.673 — —

Abbreviations are the same as Table 13.

Table 15. Regression estimate and results of the test of significance of slope and position
differences of the regression relationship between standard body length and body
weight, and partial length of fish body on standard body length between sexes
of finespotted fiounder off Kunisaki Peninsulla in the Sea of Iyo.

Male Female Sex combined S P
SL.-TL. T.L.=1274S.L.+1.084 T.L.=1.2458.L.+ 3971 ok ook
SL.—H.L. H.L.=0.191S.L.4+3.255 H.L.=0.196S.L.+ 3.118 — *
SL.—P.A. P.A.=0.304S.L.+4.474 P.A.=0253S.L.+11.427 i —
SL.-PD. P.D.=0280S.L.+8.164 P.D.=0.270S.L.+ 9.157 — *
S.L.—Pr.A. Rr.A.=0.244S.L.-3978 Pr.A.=0.206S.L.+ 2.348 Hk *k
SL.—-P.V. P.V.=0.100S.L. +6.862 P.V.=0.108S.L.+ 6.237 — *

S.L.—P.As. P.As.=0.140S.L.+6.954

P.As.=0.168S.L.+ 3.174

*

Abbreviations are the same as Table 13.
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Fig. 2. Relation between standard body length and total body length of finespotted flounder
in the sea area off Nagasu, Kunisaki, and Nagahama.

S. L. t#+5 T. L. o2&z S. L. A50moBHcH & FERTi1.380 ETh BT L
THOEEK Ti21.28~1.330/cH 0, BESHENED LIS, 7, S. L. 130mmic 5\ ~T
i1, £TofERick T, S L. wx¥s T. L DENEI1T1.27~1.300 &I H B, NS {FE
oL S. L. ezt T 5 T. L. 0E&L, bTnTidsdss, S. L o> THAL>D
BB, LaListih, foEROEIET U255, B F EHER CREETH S, TDIL
BREOKES D TEG B> TRIEERENRBLTOS ZERRELTVW S EHR
bhs,

#EAR S D MK B 0 HliE OBERE UL Table 16 1R L7z, K#gZ A, F, NH £ LT NS
dahky , NS #iiz A, F, NS = LTY#ke, S5 NH fgi®it A, H, Y, K £LT NS
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Table 16. Results of the test of significance of slope and position differences of the
regression relationship between standard body length and total body length
among areas of finespotted flounder.

Area A A H F Y K K NS NS
Sex M F M+F M+F M M F M F
Factor S P S P S P S P S PSP S P S P S P S P
K M o kk % ok ok _ wk

K F — Rk __ . * — — *
NS M . kk e kk . wk kk

NS F —  kk ko ok e kR

NH M k. kR ok k% %k o P

NH F T o kx - *  kk

S: slope difference of the regression, P:

are the same as Tables 2 and 13.

IR L DR THEENHFET 5o

2.

Head length (mm)

S.

L.—H. L.

position difference of the regression, other abbreviations

NS, K# LT NH #ific k1% S. L—H. L. o#BR% Fig. 3 i2[@}EX % Tables 13~15
IR Lize NH BIRIC 5\ TOLMERIIC 1 ZKECHEIIFARD “ER” & “ME” CHEITE

NS-F+M

40
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0
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Fig. 3. Relation between standard body length and head length of finespotted flounder
in the sea area off Nagasu, Kunisaki, and Nagahama.
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Lt WFEROERICEHTE S. L OKIcHE-ST H L 3 KE<ARZZEERLTV%,
Frz, NH & NS #Tto H L. OBAEERKEL, KW TABRT LTKEKOIRL /s
5, He YR TIRFDEIEIINX, NS, K #1LT NH #@#fTix, S. L. 60mZkit?
H. L 0Z&IBYUFTTHs0ex LT, A, H ZLTYERTL-ThI2BZUETH 5,
i, S. L. 200mafo NS, K # LT NH #ic st s H L OFLEFII21.4%2TH S
DR LTA, HF LTY@ EICH G TE2L.0% LBy,

FREOEHE D “ERY & “fE” OMEOBREMR Table 17 wim Lichy, Kk
A & NH #ikr, NS #@: A, H, NH £ LCY#iKE, X6z NH @iz A, H, Y, K
LT NS #if & oM B LHENRD bR,

Table 17. Results of the test of significance of slope and position differences of the

regression relationship between standard body length and head length among
areas of finespotted flounder.

Area A A H H Y Y K K NS
Sex M F M F M F M F M+F
Factor S P S P S P S P S P S P S P S P S P
K M ok * % .
K F . kk — —_— * —
NS M+F * kK k% ko Kok kok Kk kk kk dk

NH M . *k Kk *k . o
NH F ok kk ok *k sk ok kk kK

Abbreviations are the same as Tables 2 and 13.

3. S. L—P. A.

NS, K # L NH @it 5 S. L—P. A. »#BIX#% Fig. 4 &, % LT Table 13~
15 CEBEA T Lice S. Lo w5 P A, oAE iz NS fERTRIE<, RVTYHEE
Kigisoom, AfEik, NH @i, HEE M E 70, KEEROMENS R K.

S. L. Q0mCHETSE, KEFHEOMD P. A il dAE V2 (31.7m), S. L. 200miC i\
TRBELNX LD (62.0m), i, NS L YigEoMo S. L. 80mickits P A &
Bb/hEuat (24.2~27.1m), S. L. 200m T3 bRk F\> (67.2~68.1m), NH » AT
/%, S. L. 80mdRD> P. Al 1230.0~30.4mn & HEHTA X <, S, L. 200mmi s\ ThH 203 ) A
TR XL (66.1~66.4m), HEgEH® S. L. 80mmic¥kiF% P. A, 1328.9mThHH, KK
O NH # LTABEK L 033V 00 TOROF TP K EVEBROHE D v
51Ic A Do S. L. 200mn THET 5 & KR oMz k- T/ 7% (64.5mm),

K& & Y8 oOBD P. A, 2 S. L. 80mmiZ 35\~ T4 428.8+28.0mTHH, LEFIMOFHLL
wAIET A, S, L. 200mic7s b & P AL 1345 465.3, 65.0m& i) RPN VEHY SITA
%o

KR S\ TORMRIZ 1 ZRETHEELRD bhi: (Tables 13~15),
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Fig. 4. Relation between standard body length and post-anal length of finespotted flounder
in the sea area off Nagasu, Kunisaki, and Nagahama.

Table 18. Results of the test of significance of slope and position differences of the
regression relationship between standard body length and post-anal length
among areas of finespotted flounder.

Area A H Y Y K K NS NS
Sex M+F M+F M F M F M F
Factor s P S P S P S P S P S P S P S P
K M sk wk . ok

K F * wk Rk kk *k
NS M Hok *¥k sk Fok * Fok

NS F Aok Rk Kk ok . H

NH M+F KKk ke kk ok Rk kR ok ok okk Rk Rk

Abbreviations are the same as Tables 2 and 13.

IR OHEOBEREES Table 18 ik L7cAd, Kyt A, H, Y, NH % LT NS K
BT, NS #8it A, H, K X LTY#HREDOHT, £ LT NH #8i A, H Y, K LT
NS ¥R L ORI TH A BEENED birie,
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4. S. L—P. D.

S. L.—P. D. » NS, K # LT NH o 3{ick T 5HEX% Fig. 52, [E/@= % Tables
13~15 iR L7, K & NH ROERRD “MrB” wowCoRMEMc 5 $KETHEEEMN
BOLRIITT EIL

S. L—P. A, CEDELRA LA, NS L YHKD P.D. (3 S.L. 80miZ s\ T4 4 25.8,
28.1mTHH, S. L. 200m T/ & 466.9, 66.7mTH5, =i SDHEITAERICKRGTEKE L,
Al - K O#ED S, L. 80mic 3513 % P. D. (14@RPRE LA Z WA (32,2, 30.8m),
S. L. 200miZ B\ Tt ik /N2 < 7c % (64.1, 63.2m), NH ¥ P. D. 24 TOHR
FHERC KEVEB e 5ICADA, HEEER b o LT3, AfHOMD P, D. i3
S. L. 80mm i\ Tix e offich s (29.3m), S. L. 200m e\ Tl kK ERD

(68.4mm),

B OERERD “ER” L “CIE” OEOBRERFE LY Table 19 iR L, KEHIX H, Y,
NH % LT NS #i&+ ofT, NS iz A, H, K #LCY#RE, X6 NH @Rz H,
Y, K £LT NS L oM TEBERENTEDOh I,

A-HN

NH-M

40l

Post-dorsal length (mm)

60—

K-M

l 1 | ] 1
80 120 160

i
200
Standard body length (mm)
Fig. 5. Relation between standard body length and post-dorsal length of finespotted

flounder in the sea area off Nagasu, Kunisaki, and Nagahama.
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Table 19. Results of the test of significance of slope and position differences of the
regression relationship between standard body length and post-dorsal length
among areas of finespotted flounder.

Area A A H Y K K NS
Sex M F M+F M+F M F M+F
Factor S P S P S P S P s P S P S P
K M — * _ * ok - *ok *ok
K E — * *ok _ *kK _ *k —
NS M + F —_ *ok d%k Heske Fok * * k%

NH M _ _ _. *k _ K,k — *ok ok o
NH F — _ _ ok * _ . sk ok *

Abbreviations are the same as Tables 2 and 13.

50

NH-M

Pre-anal length (mm)

40~

| i ]
80 120 160 200

Standard body length (mm)

Fig. 6. Relation between standard body length and pre-anal length of finespotted
flounder in the sea area off Nagasu, Kunisaki, and Nagahama.
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5. S. L.—Pr. A.

NS, K #LT NH #Rikits S. L—Pr. A. oK% Fig. 6 % LT BRA%
Tables 13~15 2R L7z

NH & K#EECRE\ T 1 ZXRETCHRICERENFET 5,

A, H ZLTY#HED S. L. 80mic 5 Pr. A. 1320.0~20.7mD#&HEH 0, S. L. iwxt
T2 Pr. A, DEERBYUETHBDIZH L, NS, K # LT NH BRI kT3 F0E &
19.4~24.0% CHBENZ /N E

S. L. x4 % Pr. A, OAR T AEE, HEEH OB, NS i, K+ LT NH %
T0.2028 ETH B oIk LT, YHRR, A¥gE, * U TCHEEROM TIiz0.190 FTh 3, =
DYoo, Y8R ALHERO KD S. L. 80miz k7% Pr. A, 128K O LA EBETS
73 (20.7~20.2m), S. L. 200mic 51+ % Pr. A, (X FHRUCHET S X 51/e s (42.0~43.3m),
iz, NS, K #1T NH #kic ks S. L. 80mo#d Pr. A, 24K THcfE+%
2%, S. L. 200mic B\ TiE B frET5 X 5/ b, HEAWROHED S. L. 80maRED
Pr. A. 124 420.1, 20.0mTH b, #HHAMCKEVE#Ye 5B T 5, S. L. 200miz &\~ T,
AWIROHED Pr. A, 1345.9mTH h £ TOWBO LA B LT %85, HEEOHET44, 3m
Lich, PRICMETS X513,

BEEOMERD “HE" L “fE” OEXEORERR Y Table 20 1T/R L7z, K¥EKIZA, H,
Y, NH #LT NS #fs, NS #ifiz A, H K ZLTY#H®RE, #1LT NH #Ri A,
H, Y Z LTK#EE L ORI THEE RO BRI,

Table 20. Results of the test of significance of slope and position differences of the
regression relationship between standard body length and pre-anal length
among areas of finespotted flounder.

Area A A H H Y Y K K NS NS
Sex M F M F M F M F M F
Factor s P S P S P S P S P S P S P S P S P S P

Kok kok k¥ Kk * koK kk ok

K
K
NS
NS
NH
NH

L Ex% k% ok sk Kk
*k  kk

. Ek dk ok *k
ok *k ¥k ok *

MM W
l
|

*k sk Kok IS ok odok *

Abbreviations are the same as Tables 2 and 13.

6. S. L—P. V.

Fig. 7 1= NS, K £ LT NH #i#izkiFT% S. L—P. V. 0N %, * L C{&EHRKT
AEFE% Tables 13~15 (2R Lz, NH B RV TOAR 1 Y BB KETHRCELAD S
h?’:o
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Fig. 7. Relation between standard body length and pre-ventral length of finespotted
flounder in the sea area off Nagasu, Kunisaki, and Nagahama.

S. L. 80miki15 Y, H £ L TK#gHD P. V. 2ot RbAE< (14.9m), RKVTA
¥k (13.8m) % LT NH ¥ (12.8m) OIETHS, NS #Eo S. L. 80mic s 5 P. V.
BELINXL12.6mTHF, Lo Lichih, i, S. L. 200mic st Tix NS fEiROMs 4
wEP R b AR < (3l.2m), kT NS fRORE, AfER%E LT NH BROBEDIRL D,
% 430.8, 30.6, £ LT29.7mTH5, S. L. 80mic &\ THd P. V. DKk Ehoic Y. H %
LCK#ET S. L. 200mic 755 &\ FTh oo P V. $29.7TmBlFE/hXL 73,

BRI OBIRE O R T 2 BERLESY Table 21 iR Lz, KX A, Y, NH £21<C
NS ke, NS @iz A, H, K 2L TY#iKE, 25 NH R A, H, Y, £ LTK¥#E

Table 21. Results of the test of significance of slope and position differences of the
regression relationship between standard body length and pre-ventral length
among areas of finespotted flounder.

Area A H H Y K K NS
Sex M+F M F M+F M F M+F
Factor S P S P S P S P S P S P S P
K M Aok *ok — __ * Fok sk ok
K F *% ek - _ _ *k *%k _
NS M+F — ok *k — Aok _ *ok sk

NH M _ Kok Kok _ *ok *3k Aok ok — *
NH F _ _ *kk * * _ *ok sk

Abbreviations are the same as Tables 2 and 13.
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NS, K #LC NH ##i% 4« » S. L—P. As. OAABM% Fig. 8 12, * LTEFEA% Ta-
bles 13~15 /R L7,
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Fig. 8. Relation between standard body length and pre-anus length of finespptted
flounder in the sea area off Nagasu, Kunisaki, and Nagahama.

Table 22. Results of the test of significance of slope and position differencs of the
regression relationship between standard body length and pre-anus length
among areas of finespotted flounder.

Area A A H H Y Y K K NS

Sex M F M F M F M F M+F
Factor s P S P S P S P S P S P S P S P S P
K M *  kk . . kk sk skok
K F . k% — kX — k% sk ok
NS M+F *k ko k% Fk * ok * dok kX L 3

NH M . kk * k% * * ok
NH F k% * o wx ¥ ek

Abbreviations are the same as Tables 2 and 13.
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NH iz s\ To LR 1 BEBERETENRD BRI,

MR OBRADO “ER" & “MB” DEXEOEEMOBRTERSRY Table 22 1Z/R L1, K
Bt A, H, Y # LT NS #f&, NS ¥t A, H, Y #k:, LT NH #83 A Y,
K #LT NS #if & o THEE BD BRI,

BEFRLGELORRK

WP NP IREE 2 1 2 LA DRk (8. L) L4E (B. W) L oBIRBEMC I -
TELT 2o ERFEAR - FHE (1984) BHELTV5, AR THRDY EiFe NS, K £ LT NH
W oEAR, TorlR-X o, fiZERHBEL (2ATE~6 AwmE) M2 (6 AT
H~108%4), # LT NH HEIHM 1l e W TEEIhtdbDThb, LrhsaT, Zh
B3R E IEAR - 8 (1984) 2Hh BiFi A, H FLCYHROWK L & 2 OfFR E 26
TR THE L,

S. L. £ B. W. OBz, EA - FHE (1984) 2V X 512, allometry OR% HTiLd,
HEEHBRLTE LR —RERRO “ER” & “PE” oXeow THREEBREOEEELR
E Lt

HERL S, L. 100mmicE Lz A M & H V4@ B. W, 12 NS B /I&L (24.68),
K, Y, H, NH # LTCAWBROIEIZK X\, S. L. 150mic7c% &, NS #iKic k5 B. W. i
6 fEI A /X%, S, L. 100mBc B, W. 23k &2 -7 A, NH + UL THERIZIY®K
WL LIy META, X, S. L. 200mic7c% &, NS @kt Y, K ik
ThREL 8D,

#AR2 ¢S, L. 100m (X B. W. H#EHROL DRI KEL (26.6~27.58), R\V-TAH
oK (26.58), NS ¥k (26.08), AWM (25.98), Y#HE (24.98) % L CKH#RK
(22.38) MEL/NE v, L Licsis, S, L. 200mic /s % &, HEgHK (276.5~287.58) #%
RbREL, ROUTAREOME (269.88) &inh, S. L. 100mm T3/ I hv o 7o YR D $ DA
S. L. 200mn Ti3262.78 L7 b, HBIFHCKE {75, S. L. 100mm & 200mn O i I K1 %
NS #iko B. W. 124 odb o2& L, S. L. 200mnTix B. W. 13255.58 KET 5%,
KGTKECOZAGRORE (249.68) &7cbh, S. L. 100mmi 3\ TH S /N X s I KIFKD
B. W. {2 S. L. 200mmiz &\~ T H/h XL (247.88),

Table 23 i NS, K # LT NH #ifi=x1+5 S. L—B. W. oE}E&R%, LT Fig. 9 i«
B A = LT,

A, H, Y, NS, K £1LT NH #@EEoEBRRO “H” & “fE” oXoRFBEHRORER
H% Table 24 &%k L7,

Fig. 9 wRL7 X5, NH #iRick\vTiz S. L. 120m% 3 LCEERTHEET S, 120
mn A FOENER % A, 120mB £ d D% B & LT Table 23 I HEICR L,

NS @O 1 T2 At L, NS BIRO M 2 11 HigE &, KRN LiZARBKLH
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Fig. 9. Relation between standard body length and body weight of finespotted
flounder in the sea area off Nagasu, Kunisaki, and Nagahama.
Abbreviations are the same as Table 23.
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Table 24. Results of the test of significance of slope and position differences of the
regression relationship between standard body length and body weight
among areas of finespotted flounder.

Area A-1 A-2 A-2 H-2 H-2 H-1 Y-2 Y-1 NH-1 NS-2 NS-1
Sex M+F M F M F M+F M+F M+F M+F M+F M+F
Factor S PS P S PSP S PSPSPS PSP S P S P
K-1 M+F ** — L - ok o
K-2AM+F sk ok ok ok kk ok kk *ok ok *k oKk
K-2BM+F . ek *  kk kk Kk Kk .

NS-1 M+F ** — S w0

NS-2M+F  — — — — — K ok Rk -

NH-1M+F ** — ) — Rk *

Abbreviations are the same as Tables 2, 13, and 23.
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gi

A - G (L9 F M BT A5+ 4 1 2 7 v A DFBEBICI LT CPUE 0%
b, HHEEOZAL, BHETE, HEHREE HEMRE * LTERMOBRREICALIDH
BHBERO LB RS, KBS, FPET U CEEC A 4B LIRS FET 5 AR
BEBRE LTV S, £OFT, HCHFEPREBIRIELADPETOLEZM &L REEICHHE L
CRHEROKR TEREIN LD ThH-tc s Enb, S IV EHBOKEL SELAEAFLT
PFECHNTE 24 2T VA DR O THRFT2HEXED T 5, I bIT, EFRE
BEEITIZ L7 A 2 ERMPL, L& ORFEBRHUFIBELAGTRET L RERL
Ty b,

L Ui b, 16K - #E (1984) A LARE Lo s o REHHARE T EHEcE
AL DTV, AR TR, RkEORE LT, FFHEOPREE ICERKRCHYT IR
BEibAEE (NH #s) CEREEHARER (KEE) »oEAZATTLIENTELDT,
EAR - HE (1984) ARACHFEBE BREE HURES LOERAOKREREICALh DR
BHBRORHEHHUGBE YA TR TEBCH T3 21 27 v 1 ORMBODEHELHASR I, &
Bz, IEAK - fBH (1984) (Rl nIRR A EER (YR 2 5B ER CHE Y RES 2T
BH LTGS2, KOBHERGHBBOEAIETh v, T2 T, AR TLBEE S
HiTh A4 2K VADRHEBERHNEY X0 bOWTAHDIE, KyREMEEHEE (NS
) oEALED, FTEICKITD A1 5 H VA ORMFEHE L AR BB oW TERE L
oo

Fig. 10 AP Ty BT e SR FEHHFHEOBRE OEL 1 ZHBRETRD bk
REERNTR Lo AR TIRD BT WEOHCRERELS D oM L LTHRLR D
FHEHIEL BV RHEFHIME L E2 bh b0 T, Fig. 10 i, KWL T, #BREE
NEDBLRIHDOER LI
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Fig. 10. Diagrammatic figure for the stock identification of finespotted fiounder in the Sea
of Iyo and in the southern part of the Sea of Sud.
Wide solid line: the difference of the mean number of vertebrae between areas is
significant at 1% level of significance, Narrow solid line with capital alphabet
and arabic numerals: the difference between areas is significant at 1% level of
significance : D : mean number of dorsal soft rays, A: mean number of anal soft
_‘rays, 1:S.L.—T. L. relationship, 2:S. L.—H. L. relationship, 3:S. L—P. A.
relationship, 4: S. L.—P. D. relationship, 5: S. L.—Pr. A. relationship, 6: S.
L.—P. V. relationship, 7: S.L.—P. As. relationship, 8: S. L.—B. W. relationship,
9: ambicoloration rate, other abbreviations are the same as Table 2.

F, NH YD 3 20@EOLO3A—~RHETHY, KEHEO A 27 vIRYEROLD
&, LI, NSEHEOINH, F£ LTARED 21 25 v 1 LA—RHETH 5 HEEY
ALTWwhB, Tichb, NHEFEK #BRETHEIFETEOS - HEBRCHATH AN 27V
ARFA—DOFRHBTHD, T LT ZORFHELKBROBLIHEORKHTHS, b, H

C HEPFERERIYRRONSHERCAMTE A4 27 VA LETOTHOMRENEYL, i
KRS YHE & M LTS a[REME A R LTV %,

Ao X 5w, FFPECT132°E 2 UTHEBEC &4 8B LeRIKRESFE L, A
T $33°45°-33°50" N 5 & LCHLIZ & 4 i L RN ERETH L £ LB, DT &
WRIEA - P (1984) 2SRRI OSMEE O HELORFAER Y bABOBEIC W TR L
TwWb X5k, BHEOILNEME: ASBAE CRBHOKAET TR TWEZ L, XLTHE
FE B TLHE, RE ABBIOCFHERLEER, bRECBEATh TROAS LR
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BEARY, b, BELEFRNEER & BHEIREER TH 5 1L n R BEHEEIRD 2 2O
1K & FRBHME R IR T A B K S B BN A EEE & O OBREY B BT B oD R SR
B ASIRD £ 41 2 H LV AEREAFLAREOMBE LTHG T,

BEIRDDAT Lic £ 1 2 7 v A BAOERMGKREC R Oh 5 FAHEOMBE, FHER,
5 - R - RIEAERAN, REREOENREL L ThE—FEBROMAENEEEORTE
REEM S TS R D £ 1 25 VA RHBEDO MR RSB T,

B E R, BELEREHEHES L OCREHEEBHRCOMN TS A4 27 v A4 3& |7
L7cRHBETH HAREM 2R L1,

X H1, RWIHFEERIC T 5 R BB RT3 A4 2 7 v A LikE—%
HETHB, LorLissh, FFEERER (RERE L MBRIUEBEYST) Rk LER
B R A SRR R B I B RACEE & X DI L IR B I R R L BT O A
ETHAEEE R BV L,

X [

FHE &, 1953 : AEGTICAT 248, HREGRONGTHEREEICOWT, BAKZE 19 (8), 905-91L
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