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Stock Identification of Finespotted Flounder,
Pleuronichtys cormutus (TEMMINCK et SCHLEGEL)
in the Western Seto Inland Sea

Yasuaki MAsakI and Hiroshi ITo

This study was done with the intention of contributing the resources and fisheries biology
of finespotted flounder, Pleuronichtys cornutus (TEMMINCK et SCHLEGEL) stocks, of clarifing
the stock of them in the Western Seto Inland Sea into units that it consists of four sea
areas, i. e., the Sea of Aki, Iyo, Sud and Hiroshima Bay.

Using 7,207 fish materials of finespotted flounder, catch statistics by sea areas, and the
data of fishing diary of small trawl boats sampled, the identification of the stock units of
finespotted flounder in the Western Seto Inland Sea is carried out by use of the statistical
significance test of interareal differences in following seven items; yearly change of CPUE,
pattern of monthly distribution of the catch per one km? trawled and movements, ambico-
loration rate, number of vertebrae, number of dorsal, anal, and caudal soft rays, relative
growth of various parts of the fish body, and relationship between standard body length
and body weight.

Taking all results on the basis of these seven items into account, it was concluded that
finespotted flounder distributed in each of the Sea of Aki, Iyo, Sud, and Hiroshima Bay
belong to the independent stock units each other.

However, it was also recognized that the stock unit in the Sea of Iyo must be reexamined

by using more materials which will be sampled over a wide area in future.
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Fig. 1 Sampling area in the Western Seto Inland Sea
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Table 1 Annual changes of catch of finespotted flounder in the Sea of Aki, Iyo and Sus.

Seto Inland Sea Unit : ton
Year/* 1 2 3 4 5 6 7 8 9 10 Total
1968 2 126 828 360 127 16 16 20 1,495
1969 3 245 862 467 225 22 15 34 1,873
1970 92 780 366 176 22 15 35 1,486
1971 1 327 1,080 450 235 20 31 39 2,183
1972 246 1,004 543 1 343 49 30 66 2,282
1973 7 265 858 486 291 41 17 73 13 2,051
1974 16 197 955 529 341 46 13 71 2,168
1975 10 293 1,309 543 378 41 21 108 1 2,704
1976 6 221 1,367 516 1 525 38 10 72 2,756
1977 55 243 1,302 548 616 25 12 88 1 2,890
Total 100 2,255 10,345 4,808 2 3,257 320 180 606 15 21,888
The Sea of Aki
1968 57 23 6 1 3 90
1969 30 20 6 1 3 60
1970 21 14 9 2 3 49
1971 132 22 29 11 194
1972 202 25 38 1 256
1973 103 40 33 1 177
1974 59 27 34 120
1975 47 22 32 1 102
1976 139 50 91 6 2 2 290
1977 131 52 119 1 2 305
Total 921 295 387 11 23 5 1 1,643
The Sea of Iyo
1968 3 11 29 43
1969 2 5 31 2 1 41
1970 68 27 95
1971 1 91 45 137
1972 84 17 73 9 3 186
1973 7 14 36 7 2 66
1974 16 22 3 90 1 12 144
1975 10 55 1 76 10 15 6 173
1976 6 174 13 207 1 5 406
1977 55 146 10 204 1 4 423
Total 100 670 44 818 30 20 32 1,714
The Sea of Sud
1968 5 5
1969 3 7 10
1970 1 6 7
1971 11 6 35 1 53
1972 24 9 91 25 149
1973 13 11 102 34 13 173
1974 17 48 96 2 32 195
1975 37 25 105 5 47 219
1976 44 37 62 1 29 173
1977 46 44 121 36 1 248
Total 200 181 625 8 204 14 1,232

*: type of fishery, 1:small trawl “Teguri” type 1, 2:small trawl other kind of “Teguri”, 3:small
trawl “Teguri” type 2, 4:small trawl “Teguri” type 3, 5:lift nets, 6:gill nets, 7:other anglings,
8:long lines, 9:small set nets, 10: “Gochiami” other kind of boat seine.
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2B 3 hEEESFRITMXI2, 802, 932—808, 942K 1X949—826D MR D AM Ml & 1
BB OHRABRCES bh, 1 ACRLALIHROFLIROFTEFRIA L LITHEE Ligo T
BN TWhB, CPUE D — FHEMI~KB5 &Lk, KEIF~1D cPUE X1 AL b K
FLTWwb,

3 BEESHIRIAXII8—190 BhHEH —Ha%K-> TV 54, T2 REETHK
HME%Z9%—%&9@&U&&%B®lDﬁ%@ﬁﬁ@g~hﬁﬂﬂﬁprbogg&
EEMCIIKEH~ LECBBES AR’ SN S h, ERMTESARIRLRBOBECFETS
BTh5,

48 3ACHEERER~ETESRBRA BB L L2 RLEY, 4 ARAD L, BRI
R TEOBEBESMIR (X919, 930—807, 812, 948) BT LTy, BHETHZHNA
Lictwgh, oD &t Fig. 9 o — FBREBI~IJCB-TWHZ L, KEKEHED
CPUE AEXTICIE S 7o d L KEH LR 3\ TIX#IC cPUE NI EL ko TW5 2
EnBLLIBNTINS,

5 B : BEESAIRIAX9, 931—806, 941, 913—914KR U828 R b, Fig. 7 »bid,
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4 BONFIREE L KE Lo\, Fig. 9 o — FOMBREMIC X ), X5, XEG~H
® cPuE DEHRMANC 4 B X v d XY EREBRCBTLTWS T &b b,

6 B AMUTIBEELBBESFROBIFAD bhisv, Laliadsb, Afillicis vt
2, BEESMRISEKI0—941, 949, 826, 828R U'955—957IFd bh, 5 H X b L ERE
B HFORLEBE L TR LR LTV A,

TH: 6 AL, MM TIZ6 B LEE L TEBRESAROBEEAELIR LRV,
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FM A B TRRXNE NN HFEE S IR FRD b h, BhRMEBRO GHAZ I\ T EL
IR F > T cPURB L feo T B, EBIC, Fig. 90~ VOMRBEREMHIZ S ), Eo®
M S E > CERS AR C cPUE ET LTV 5,

88 BEESMRIT ADTh L RERVD, BXI26LMUMSEHBEEIMRLRAD LIS X
S, TAIY L EARERCS - TOREENSENCE D, 212 T VIRXTHIDE
LSRR BH LT 5 Lk o hitb e,

9A: 2L LTRSHAOHMRBLEERETH L2, 8 BICR LA BAREED LKL
SHREEOECEELSA P IL>Tv%, Fig. 90— FOMENT ~8 BRIIKBG ~HIHEE
LTuwiepd, 9 ARRKBHCE > T3, ThboZ &nbh, 9ARASL LHEENDREENE
BEHHREEZDEELLRD,

108 : BHEESHRTEEII8—920, 929—806, 941—942, 813% 19500 Hrp &R v 3
Hh, KEIDLIAD cPUE RERICEL /- Tv b, Fig. 9 DI0BR BT A2RENEESIHFO =
—FOMBRIACEGhCRKEHEFA U THL Y, KMIUEOSMREEILI A X0 LHENE
CRELL>TBY, IVEPBBEA~ALOSMOPLEB LI ER2RLTWD,
FBFHCESTAEESROBINIL, BB LZEL, FSn3BOBRID I, FEh 2
O BERE RIT O 2 ESV T - 1,

FEC ST 2 EESTY ANCRA TS EUTO X 510k,

1 8 SEES BB EPRTERTH 5 HMXS47, 858—850Rhn (Fig. 8), Lalics
A5, ALK U IR ST A IR O MR AR R T R AE R E (Fig. 10),

28 BEESMBII Ao rh i kER VD, BEATREBRCSTASIHAERLILIALD
LT b,

3 :BEESMEBL 1AR2AILXOEBETIKAL TR Y, HIX833, 847, 858—860,
870, 849, 866—868, 878K U8RI b b, FIMEH& D WHERBIIC B\ THHHEE D
KABEHETHB, 1 AnH3FETiL Fig. 00— FORBLARKBO~PORICEDS Hh, »
S AR R REIRIC 50 5 S HBENE Lo TuL 5,

48 WESHRBECHEVCT3AL Y bEBESMESTEAL TS, SO, RENSIFEE
OFftx7 L1z Fig. 100 %~ FOMBIIEKBQICE S L3t, BEREHOIMEEN)1 ~3
RInddEL ko T3,

5~178: 20RO RARRBE~NGEESABEABEARL TP, Lnlidib, #E
W7 BB Y Fig. 100 6#E T, t— YOoMBIR4ALAULEEQRED LIS
2, EBBHRCIhRFBHEAB Tk, ILCHERBIRC KT EAHEBEEIEANTEL it
2 Tb, ThbDI &b, FHOFLIAELS B LV, TOOMBRILEERERC R
STHELTWSZ Edtbh b,

8 ~108 :Fig. 8 b i bnd X5k, ZoHHoSmREBLs~7 AREohi-BHE AL
Ticve L L7 s, Fig 10 TRLUEOBREECRENE(LY LS L, 5~7 AR\ Tik
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T— FOMEES5~TAXYLEF LTV, XK, Fig. 10 O5MEBEEOEH /;
EoDEEsTWwAI EX/ETELD LY, WO Xy REELERCE W THREEIE—
LD HFEV ATV BHZ xR LT 5,

115 : AASERIC BT 5 o REEIENMCEL oy, BCHEFEBRCREL v,
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128 : LLARHCEAEFER CIORBEEIMETT5 & L A ERBBRCK - THETHE
BohD IO, BPREERCHFIEH IR TS D, b, Fig. 10 TRLAXSE,
=— FOMBIIKBO~PIEB Y, 9 AR D HHORLIEPRFBROEHTIKCH > TBE
LD TWA T LA HEINS,

LEo X 5w, BFECEVTIE, 4 ABEX b BERERD O EREBERCH > TBE 215D,
10AEC % L L TEEBB T, —F FTETII AHT » BEREWBEY bhRE
BRCBEBYBBL, ¥ 2 A b #irh REEE, S BORER AN & 7B LR OBET
%,

IoXA, RELFTEOBEKE THLINE, BE ABRUERERLL EhLOM
gD D EEB~OBERMEICHENRDONLZ L0, FEWCHHTE M 2 VIE
Bl 4« BHEOEHNBBHELYETLLEL LR,

HMRAAERREETIEFOHRAE

BAED 2 0BBCHS T BRACHEEHZD BHbh b LA RESh TS (RFEA
1979), ERMUCED L5 HEBAZGIIREM (1979) 3BTV BH XL, A1 2HFVARE
WTd, HREELEATLL>EDHRD B (true ambicoloration), HERME & BB T
ot BIESRChic- TERBRLTWA LD (staining type) RUMEHEMEDO-HWHDFHE
BARCECRESMNHD (spotting type) 3D HERKARDOLNE, AFRTIXI N D 3K

Table 2 Rate of ambicoloration of finespotted flounder for the Sea of Aki, Iyo,
Sus, and Hiroshima Bay.

Fishing Sex No. of fishes No. of fishes of Rate of ambi-
ground examined ambicoloration coloration (%)
M 1,139 63 5.53
The Sea of F 961 39 4.06
Aki UK 60 0 0.00
To 2,160 102 4.72
M 1,421 13 0.92
Hiroshima F 1,576 15 0.95
Bay UK 384 0 0.00
To 3,381 28 0.83
The Sea of M 45 1 2,22
Iyo F 65 1 1.54
To 110 2 1.82
e M 751 2 0.27
 The Sea of F 638 3 0.47
© Suo UK 167 0 0.00
To 1,556 5 0.32

M : male, F: female, UK :sex unknown, To: total
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A4 & H Vv A DORMEE

DEEBREBZ—FE L CHEHRMEE L LTRYHF- 1,

ERMNOEFRBSIEECE S L0, 53VIIRET(EEC IR RETETED
PEED L Z A TIE .

ZEE (FEBZRL), KBS, HTEROEE,» RHB LK 42,160, 3,387, 110KV
1,556B D 4 1 2 # L 1 DEREC s\ CTHABESNED b b nBErEeRBEL, TOREY T-
able 2 =R LT,

TR BT 2 B CoORFEEBERIFAENREBIRPR L & #REE 441, 5.5%, KBE
Ti31.0, 0.9%, T Ti21.5 2.2%RUOEBBF#ETIIRLIEL05 0.3%TH5D,

FRHBC ST HER L BREOFEHAROFEEORER RY Table 3 R LT, £
CHWTHEROBRACHEAREZYET 2HBE0EHGOEEEYTERIMRC L > TRET S
L, WIOhOBBRCSWTLAFEEEITD ORIV, 22T, M, HERUOHIRBEEELEDT
BEROFEHARDOEDRER T, REBLILEBRUREZE R BOMCEREEOFE
THZ LR,

Table 3 Results of the test of significant of the ambicoloration rate of finespotted
flounder between sexes and among areas in thé Western Seto Inland Sea.

© Area I I I v

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

I M —

I M+F ** — +

II M —

11 M+F — —

I M —

I M+F -

v M —

**: significant at 1% level, —:not significant.

HEREROEMR U HREO2R

APRTIHFHEY, B BHEEUCRBERABOERYHIBEIICHELICL, AR
CETHEHMBORESFOIBEOB X FREC L THDK, 5 %LU TOKETENEE
THBAWIL WELCH (1937) D AR L - T, FLABEENEDLRAVEATIT t BB X
- THED X HEDOPHEDOEDOHELT 1, B 5 SUTOKETHEEEZ,LTED b1
B 3\ T HERERNC, BEEVFE LW BACIT Y AR LIBESfiZdd TRD,
E DT ED B DERE & 1T - L EMERER 2 D P HEO ZDO BB BE L1,

1. WHREN
BRI~V CEOAIERDD, £ 4286, 477, 110RU204FEED BHSREY A1, THE

—_— 27 —
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BIRTERBELEDLLOTH D, HHEESARY Table 4 KR, FHEBFBROXRHE
3, dER 1, DROVO3EHRTIEB~@TH -1’ BRI TIBEIR X » R 36
~30ETH D, JtE (1964) XEWTREEA M 27 LA O FHEFRIT~BETHL L REL
Tkb, SEOHETEHLERREI O LR, —F, Rorig  BHEEAM 27 VA OERE
BI134~40BETH S LHEIh TS (- K 1974), b, SEBLERLIHR (1964)
OREBRL & LCERESERD = — FI3TECR bR BH, Ry  HBEOA A2 VAT
B3I T — K@D bR, HLMCHEHEDRKBEIIEOLOTHS L2 X D,

Table 4 Results of the counting of vertebrae by sex and by area of finespotted
flounder in the Western Seto Inland Sea.

Number of Area 1 11 111 v
vertebrae Sex M F M F M F M F
35 1 3 2 1
36 14 15 37 33 9 3 1
37 112 87 146 158 25 49 58 71
38 33 23 49 45 11 12 36 27
39 1 4 1 1

AR 11T D TS B HER L 20 AREORTERREY Table 5§ TR, HRN
CRNTDHE BDOKETENRD LRI,

Table 5 Results of the test of the differences in the mean number of vertebrae
between sexes of finespotted flounder in the Western Seto Inland Sea.

Area Male Female to Sex combined
1 37.11+0.09 37.08+0.10 0.400 37.09+0.07
I 37.18+0.06 37.12+0.05 0.685 37.051+0.06

i 37.124+0.05 37.12+0.05 1.059 37.12+0.11
v 37.3710.10 37.17£0.12 2.551* 37.2610.08

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

Table 6 Results of the test of the differences MR EEENAD DRI - IR ~
in the mean number of vertebrae . N . ;
of finespotted flounder in the Western W3 TRERERIC LT, RN
Seto Inland Sea. B A BIRE O EHEROEDERER
Area I I v IV DEERIRZ Table 6 IR L7
Sex M+F  M+F M F W LI, BRI & VOBROERT &
I M+F ** — o - N oML ORIC 1 ZKETEIED BRI
I M+F — ¥ —
. I M+F — o
} # : 2. WHWRERN

" M-F:sex combined, F: female, M : male, . N ‘
* . significant at 5%level. **:significant at 1% g, 1, DRUVCHT RN

level, —:not significant. BB K% Table 7 Wik, WEKIKCE
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Table 7 Results of the counting of soft rays of each fin of finespotted flounder

in the Western Seto Inland Sea.

Frequency

Number of

Area 11 Area III Area IV

Area I

soft rays
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s FHERAROEREEIR LA (68—88%), WK1 THRLK (73—85%).

TR I DTS R 4 5 S ERIE O B RO RER R Y Table 8 KRLI, WRILNT

Table 8 Results of the t-test of the differences in the number of dorsal, anal,
and caudal soft rays between sexes of finespotted flounder in the Western

Seto Inland Sea.

Male Female to Sex combined

Dorsal soft rays

Area 1 78.861+0.54 79.34£0.65 1.142 79.18+£0.42

Area II 78.36+0.38 79.36+0.35 3.847** (78.85+0.26)

Area III 79.04+0.94 79.62+0.73 0.688 79.38+0.57

Area IV 78.53+£0.77 79.78+0.63 2.530* 79.17£0.49
Anal soft rays

Area I 58.7410.44 59.71+£0.36 2.823%* (59.20+0.34)

Area 1I 58.85+0.33 58.90+0.28 1.697 58.71+0.22

Area 1II 59.09+£0.79 59.00+0.63 0.183 59.04+0.48

Area IV 58.60+0.57 59.31+£0.52 1.854 58.97£0.38
Caudal soft rays

Area [ 19.06£0.05 19.06+0.05 1.065 19.06£0.03

Area II 19.04+£0.04 19.07+0.05 0.907 19.03+0.03

Area III 18.98+0.17 19.00+0.04 0.269 18.99+0.07

Area IV 19.00+£0.04 19.00+0.04 0.000 19.00+0.03

* . significant at 5% level, **:significant at 1% level, t,: value of t observed.

Table 9 Resuits of the test of the differences in the mean number of soft rays of finespotted

flounder in the Western Seto Inland Sea.

Caudal soft rays

Dorsal soft rays

Area 11 III v Area I 11 I v v

Sex M+F M+F M+F Sex M F M+F M F
I M+F — — * I M+F * — ** — —
II M+F — — I M *k — *x
I M+F — 1I F — * —

III M+F — o

Anal soft ray Abbreviations are the same as Table 6.

Area 11 111 v

Sex M+F M+F M+F MR EEENRDLRLOT, Thbol
I M _ * - B g RGO F TSR AR O £D
1 F b — * HEHYREL, TO/BR%Y Table 9 IZ;RL
I M+F — — &
III M+F — b

— 30 —

R LN, BRIoOKEED, BRILVO
MO T/ 4 1 BOKIETEDN, ROBIRI & 1 OREOMICILS D KETERTD Lhic,
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3. WHBRRX

IR BIPEF D BHEER B % Table 7 1R L, WHKER AR, BRICKTE
R AR O T RGBT R LIEL (50—694), WV THRLM (54—655),

SEERIER A F O RO EDOEELRER RS Table 8 WRLEA, BEIKK A TOARI]
BARETENFED DRIz, Table 9 RLAZTEL, BRI OME: I ORIl ZKET, 2L
TR I OBEE T, BIR ] OMEE VORI 5 B KETE 2 ENELET S,

4. REEBR%

STOWRIC BT, S L RERANEARD = — VIT19%ThHH, FOEREGRBIII6—21
%TH% (Table 7),

Table 8 \C R AR & A BHC ST HUHBOEDEEROKRERE R LR LIS, BRI
~NOLTOWRCE W THEEITZD LR,
BEEOFHREREROEDAEROBRTERREL Table 9 RLIc, @RI & VoMK
WTD L5 ZKETENRD bhts,

BREGRICNT SHEBEOHEMRE

BEOXREIE2FZLTOCLEEIBIBESCHETE A EnLEHIRTVW55, BELR
WA THD, BFELTRATIHZ L0H-> T, RELXEBEEETHHLRE L, Lo T,
L IEREGAR SL) ARIERAEIRZRTEELLOT, ARRTIRESRY 2
A & H VA OEBROIE L L Tiho iR & 2 B L1,

KA 17 - loth#fnis Fig. 2 WRLAZEL, £K (T.L), HE (H.L), BE#E»OLRE
fErEwmET (P.A), WHEEE»CREXNE T (P.D.), UiRs» BB T Pr.A), U
vihs D ER MR EERE < (P.V.) ROWHL HIFIRREE T (P.As) DT ThHo, B
AR EZND T HRTOETAE &0 —REEfRA % Table 10 1=, BRI % Figs. 11~17 1IZ¥
BN R Uico &—KBGRAD A" & “ME” oXxOFEROKELFHE (1953) 0
B X o TfToto,o

DR ~5 8l R L RME EOBBRE >V EROBS TR VCTHBET 5,

1. S.L.—T.L. & DBk

1 mEA7 CHEIRBIMEGNC S. L.-T.L. ©Bf% Fig. 11 1R/ L, B/ 2 RBETRDHEHERY
Table 10 TR L1, HEHRIC KT 2 —KERROKMICKIT2 “ER" & “ME” 0Z0FER
P ERERSY Table 11 IR L7,

IR [ B\ T EAY oFi, FUTEIRY T “ME” OB T 5 %K THES
bbb, BRI &M Ti, “BE” L B OMACKWTHEELRED LNV DT, M
HER AW L TEBHEDRE R 1T - oo

“EF” DEZOWT, BRI OBELTRCNORE, W1 O TROV O L oI E;
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Fig. 11 Regression relationship between standard body length and tural body
length of finespotted flounder in the Western Seto Inland Sea.
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Table 11 Results of the test of significances of “slope and position differences” of
the regression relationship between standard body length and total body
length between sexes and among areas of finespotted flounder in the
Western Seto Inland Sea.

Area I I III v v
Sex F M+F M+F M F
Factor S P S P S P S P S P

I M * -— — Ak K% sk Kok sk

1 F Fk ok

II M+F — — —
IIIM+F —
Iv M —

S:slope difference of the regression, P: position difference of the regression,
* . significant at 5% level, **:significant at 1% level. —: not significant.

*ok sk ok

18. 7en A LR BT Fh IR I OEED FH T. L /M E v, Bk 1 ORI Tz S.L. 12.8
cnll ETIRHEO A T.L. it k&, BIR]1 OBEE VOHERER 4 L Ot S.L. 7. 2R U'8. 2cn
PLECRaiEO T T.L k& v BRI oM VofEO VT ibd T.LTkE L,
I, WRI EVNOHE OB Tt S.L. 18. lenP L Fe s W TETED H A T. L i/ph 3L, #HiR
VoREL T2 L 0Tho S.L. @B TLRTEDHA T.L. i/h Xy,

2. S.L.—H.L. OBk
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Fig. 12 Regression relationship between standard body length and head length of
finespotted flounder by sexes and by areas in the Western Seto Inland Sea.

Table 12 Results of the test of significance of “slope and position differences”
of the regression relationship between standard body length and head
length between sexes and among areas of finespotted flounder in the

Western Seto Inland Sea.

Area I II v
Sex F M F M F
Factor S P S P S P S P S P
M Ak ok *k *ok ok *x
I F _ *k * %
- 11:,1 * % _ Hox - .
Iv M _ o

Abbreviations are the same as Table 11.

3. S.L.—P.A. :DM®
S.L. X P.A. LDOBHR% Table 10 i, BEFRX% Fig. 13 R BICT L1, BIRA

D ERY & NE” OEOHMIC KT 5 HEORERR Y Table 13 IR Lic, HHEN O HEME
IC sV T L “EHED D 5 ZKETHE,NED bhics



EXR - FE

1
T
~
T
(4=
1

>
T

(=2}
T

o0
T

Area [\-Male

o8
T
(%)
T
~
T

%, Area [ -Sex comdined

(3]

r
%) -
T T
1l [=2)
T T
-
T m

3]
L
£
T
=]
]

Post-anal length in em
Area [\-Sex combined

—
r
1)
T
[52]
T

(3]
T
e
T

Area [[-Sex combined &

Area [\ -Female
-
w0
T
(X

-l L 1 1

12 16 20 24

oo

Standard body length in cm

Fig. 13 Regression relationship between standard body length and post-anal
length of finespotted flounder in the Western Seto Inland Sea.

Table 13 Results of the test of significance of “slope and position differences”
of the regression relationship between standard body length and post-
anal length between sexes and among areas of finespotted flounder in
the Western Seto Inland Sea.

Area I I v
Sex F F M+F M F
Factor ] P S P S P S P S P
I M — —
I M+F Ak sok *ok *ok *ok Ak
II M — —
II M+F — *k *ok _
v M * —

Abbreviations are the same as Table 11.

B ST ABRRROHEORERE RN L, BRI L I RUNOMELOFK 4 ORICIT “H
#r L R OWMFOERCE LT $KETHENEE TS, BRI & VoE ORI “fr
B OECEWT, i, BRI EVOHE ORI “HE” 00X L 1 Y KETHEEENE
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Fig. 14 Regression relationship between standard body length and post-dorsal
length of finespotted flounder in the Western Seto Inland Sea.
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Table 14 Results of the test of significance of “slope and position differences”
of the regression relationship between standard body length and post-
dorsal length between sexes and among areas of finespotted flounder

in the Western Seto Inland Sea.

Area I v
Sex F F M+F F M+F
Factor S P S P S P S P S P
I M * . — %k — *%k
I F — ok ek ok
II M — —
II M+F *ok _
v M _ _

Abbreviations are the same as Table 11.
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Fig. 15 Regression relationship between standard body length and pre-anal
length of finespotted flounder in the Western Seto Inland Sea.
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Table 15 Results of the test of significance of “slope and position differences”
of the regression relationship between standard body length and pre-
anal length between sexes and among areas of finespotted flounder in
the Western Seto Inland Sea.

Area I II v
Sex F M F M F
Factor S P S P S P S P S P

M * Kk -— . . J—

F — * — —

M * *k _ sk

F _ _
IV M _

II

*

Abbreviations are the same as Table 11.
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Fig. 16 Regression relationship between standard body length and pre-ventral
length of finespotted flounder in the Western Seto Inland Sea.
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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 pre-
ventral length between sexes and among areas of finespotted flounder
in the Western Seto Inland Sea.

Area I II v
Sex F M F F M+F
actorF S P S P S P S P S P

I M — —

I M + F skak *ok Kk * * —_—
I M — ok — *ox
1I F — —

v M —_ —

- Abbreviations are the same as Table 11.
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Fig. 17 Regression relationship between standard body length and pre-anus
length of finespotted flounder in the Western Seto Inland Sea.

Table 17 Results of the test of significance of “slope and position differences”
of the regression relationship between standard body length and pre-
anus length between sexes and among areas of finespotted flounder in
the Western Seto Inland Sea.

Area I 1I v

M _ sk _ ok
I o

l

Iv M

Abbreviations are the same as Table 11.
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Table 18 Mean body weight by size classes at 5mm interval by sexes by periods, and
by areas of finespotted flounder in the Western Seto Inland Sea.

The Sea of Aki

Period 1 2 3
Six Male Female Male Female Male Female
Sze* f MBW f MBW f MBW f MBW f MBW f MBW

36- 40 1 2.6

41- 45
46- 50
51- 55 1 3.8
56- 60
61- 65
66- 70 1 9.0
71- 75 1 10.0 1 10.4
76- 80 3 12.5 4 11.8 1 10.3
81- 85 7 14.7 7 13.7 1 14,5
86~ 90 1 15.7 27 17.4 17 174 2 16.1 3 16.0
91- 95 51 20.8 32 20.6 6  20.0 1 22,0
96-100 70 24.3 74 24.2 11 24.2 7 24.8
101-105 6 31,5 1 36.3 72 28.2 69 28.1 23 28.8 13 29.8
106-110 8 35.6 2 3.2 68  32.4 34 32.4 21  33.6 22 34.0
111-115 6. 447 7 40.5 59  38.5 44 38.7 45  38.4 37  38.2
116-120 21  49.0 7 47.0 39  41.6 41 45.9 31 43.9 31 45.1
121-125 21  47.0 16  56.3 26 50.2 33 49.3 20  47.9 23 52.0
126-130 38  63.8 18 60.6 16  58.6 10 52.7 14 53.8 22 53.7
131-135 19  69.6 30  68.2 17 68.0 8 63.0 13 62.7 10 61.0
136-140 16  80.0 26 81.5 17 77.3 15  80.7 14 69.0 14 70.3
141-145 10  89.3 14 90.8 20  88.6 14  91.4 14 8.9 14 79.9
146-150 10 92.1 7 101.1 25 100.1 8 101.0 11 93.8 11 92.9
151-155 5 109.5 5 101.6 11 101.8 13 113.2 12 97.4 13 9.0
156-160 4 109.1 4 101.6 18 119.3 14 125.5 11 111.3 13 92.6
161-165 4 119.8 4 115.0 5 127.8 11 137.5 5 116.5 7 99.2
166-170 2 138.1 7 117.1 6 150.4 3 158.9 3 129.7 2 - 98.2
171-175 1 1404 1 149.6 1 142.6 2 155,2 1 126.3
176-180 1 137.4
181-185 2 134.8 1 1291 2 144.7 4 147.6
186-190 1 179.8
191-195 1 163.4
196-200
201-205 1 242.1 1 166.8
206-210 1 185.5

(continued)
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Hiroshima Bay

Period 1 2 3

Sex Male Female Male Female Male Female

Size* f MBW f MBW f MBW f MBW f MBW f MBW

61- 65 2 6.1

66- 70 1 8.3 3 7.6 3 7.3

71- 75 6 9.4 5 10.1 7 9.5

76- 80 8 11.6 5 11.7 17 12.1 17 11.8

81- 85 11 14.3 11 15.0 21 14.6 21 14.3

86- 90 18 17.7 14 16.8 48 17.5 33 17.0 1 17.8 14.2

1

91- 95 16 21.2 9 20.0 50 23.0 56 20.5 5 17.7 2 19.8
96-100 9 25.0 5 23.8 56 26.6 74 24.2 6 23.5 4 22.6
101-105 5 30.1 3 29.9 74 29.4 76 28.8 10 27.5 8 28.8
106-110 6 33.4 2 32.7 65 34.6 73 33.5 18 32.2 7 32.7
111-115 5 38.0 6 37.9 44 37.9 61 38.5 28 38.2 17 36.5
116-120 6 57.4 6 45.2 43 47.2 42 43.4 17 43.7 15 44.0
121-125 16 52.1 8 50.7 18 51.8 39 49.9 33 50.4 25 49.2
126-130 10 60.1 11 60.8 10 57.1 20 59.1 24 54.6 27 55.7

131-135 18 69.8 13 70.0 5 62.4 7 65.7 30 63.0 31 65.3
136-140 21 82.3 14 80.8 1 78.9 7 72.2 19 72.1 23 73.7
141-145 21 87.6 12 90.1 1 93.1 1 97.2 11 77.6 16 77.0
146-150 20  96.9 16 100.4 6 113.2 3 114.1 13 88.9 16  86.5
151-155 15 110.3 24 109.8 8 122.0 5 137.4 4 97.0 17 94.9
156-160 18 116.3 27 123.0 16 129.1 5 135.6 7 103.1 12 98.2
161-165 2 122.0 23 130.0 11 135.1 8 139.8 2 1211 12 112.3
166-170 5 150.4 8 140.7 11 157.2 10 165.6 1 114.5
171-175 3 161.0 21 1585.0 4 173.2 6 182.6 1 169.1 7 133.6
176-180 3 166.0 15 168.5 8 202.4 1 141.2 2 150.9
181-185 5 193.9 1 214.0 8 221.1 4 144.7
186-190 2 186.8 1 2229 1 246.3 3 158.8
191-195 1 2129 1 246.0 1 257.8 1 180.2 1 194.8
196-200 2 198.8
201-205 2 190.5 1 254.5
206-210 4 253.9 1 311.7
211-215
216-220
221-225
226-230
231-235
236-240 1 335.0

(continued)
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The Sea of Sus

Period 1 2 3

Sex Male Female Male Female Male Femael

Size* f MBW f MBW f MBW f MBW f MBW f MBW

46- 50 1 2.9

51- 55 14 3.5 5 3.8 1 4.1

56- 60 18 4.2 1 4.5 7 6.4 4.2

61- 65 21 5.5 14 5.3 6 6.1 5.4

66- 70 14 6.9 8 7.4 26 6.2 12 6.9

71- 75 6 8.8 13 8.7 49 8.6 27 8.7

76- 80 8 11.4 3 8.3 74 10.5 45 10.7 1 13.3
81- 85 5 14.1 6 14.9 68 13.4 68 12.9 2 16.7

86- 90 4 14.0 3 14.4 34 16.5 42 16.3 2 17.8

91- 95 1 19.5 2 21.2 27 19.0 24 19.0 4 21.5 3 20.2
96-100 1 29.2 1 26.3 21 23.2 12 22.8 6 25.2 5 25.6
101-105 2 30.8 12 28.2 12 27.7 5 30.4 12 29.2
106-110 5 34.3 4 32.9 3 35.1 3 30.1
111-115 3 44.8 2 37.2 3 41.0 4 37.2
116-120 2 57.0 2 53.2 1 41.8 1 50.1 5 44.8
121-125 4 55.8 8 53.8 2 51.9 2 54.1 1 54.9 2 55.2
126-130 5 66.4 1 46.9 3 71.9

131-135 9 74.4 9 70.5 1 60.0 1 79.6 2 72.0
136-140 7 80.5 6 81.0 S 80.6 2 71.1 1 85.5 1 71.6
141-145 3 85.7 2 90.9 3 82.1 1 76.7

146-150 3 107.2 3 90.2 1 83.7

151-155 1 107.0 2 105.9 1 116.5 1 103.3
156-160 1 103.0 2 116.9 1 123.9 2 132.5 1 142.4
161-165

166-170 2 154.6 1 1454 1 133.3

171-175 2 143.6 2 153.1

176-180 2 174.5

181-185 1 184.1

186-190 1 204.7

191-195

196-200

201-205 1 230.4

Size*: size class (standard body length) in mm., Period 1:from late in Feb. to beginning of Jun.,
Peiod 2: from late in Jun. to beginning of Oct., Period 3:from late in Oct. to beginning of Feb.,
f: frequency, MBW : mean body weight in g.
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Table 19 Growth equation of finespotted flounder in the Western Seto Inland Sea.

Period 1

Area Male

Female

Sex combined

I B.W.=1.795S.L.3:092, 10—
Il B.W.=0.957S.L.3:2257 ;10
IV B.W.=0.464S.L.3-381 ;o5

B.W.=0.6468S. L. 3:3143 105
B.W.=1.485S.L.3-1248, 195
B.W.=0.6138. L. 33143 105

B.W.=4.900S. L. 2-8917 195
B.W.=1.296S. L. 3- 1585, 195
B. W.=0.553S. L. 33410, 1g-s

Period 2

I  B.W.=0.901S.L.3-2344 105
I B.W.=0.5988.L.3:3311 195
IV B.W.=0.3208.L. 34466 105

B.W.=0.453S. L. 3-3789 10~
B.W.=0.3648. L. 3-4322 195
B.W.=0.488S. L. 3:3569 19

B.W.=0.699S. L. 3- 2888, 105

B. W.=0.394S. L. 3- 4002, 10

Period 3

I B.W.=1.189S.L.3-1662, 155

B.W.—1.2428.L.3:1996  10-s B W.=2,677S.

L. 2-9%04, 10

I B.W.=1.4498.L.31215, 105 B w.=1.3355.L.3-1501, 105 B. W.=3.6928.L. 2% 9301 19~

IV B.W.=0.6608S.L.3-3140 o5

B.W.=0.3028. L. 3:4647  19-s

Period 1: from late in Feb. to beginning of Jun,

Period 2: from late in Jun. tobeginning of Oct.,

Period 3:from late in Oct. to beginning of Feb., B.W.:body weight in gram (all internal organs
included), S.L.:standard body length in mm.

Table 20 Results of the test of significance of “slope and position differences”
of the regression relationship between body weight and standard body
length between sexes and among areas of finespotted flounder in the
Western Seto Inland Sea.

Period 1

Area I

1I

v

Sex F

F M+F

Factor S P

I M — —
I M+F

Ik M —

II M+F
v M

*k —_

*k _—

Period 2

Area I

1I

v

Sex F

F M+F

Factor S P

II
I
v

Em2m7g

sk

sk

E
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Period 3

Area I 1I v
Sex F F M+F M F
Factor S P S P S P S P S P

I M — —
I M+F — — — H — —
I M — _ _

II M+F * ok — —
IV M _ -

Abbreviations are the same as Table 11.

Table 21 Results of the test of significance of “slope and position differences” of the regression
relationship between standard body length and body weight among periods in each
area of finespotted flounder in the Western Seto Inland Sea.

Area I Area II Area IV

Period 1 2 B 7 1 2 a 1 3

Sex M+F M+F M+F M F M+F M F
Factor § P S P S P S P s P S P S P S P
1 M+F ¥* — 1 M+F Rk xk sk ] M+F _— = —
3 M+F — ** % % 3M4F — — — — — — 2M+F — * _ s _ __

Abbreviations are thesame as Table 11.
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Fig. 18 &R L1 CONRAERCHMTD AL ZEH VA DZ LML LICRIHBETHDZ L%

The Sea
of
Aki

Fig. 18 Summary figure for the stock identification examined by various methods of
finespotted flounder in the Western Seto Inland Sea.
D:CPUE (catch in ton per boats days work), (@ :CPUE (catch in Kg per
one Km? trawled), (3 :ambicoloration rate, @ : Number of vertebrae, 5 : Number
of dorsal soft rays, &) : Number of anal soft rays, (?): Number of caudal soft rays,
®:S.L.-T. L. relationship, @:S.L.-H.L. relationship, {@:S.L.-P. A. relationship,
4D :8.L.-P. D. relationship, @:S.L.-Pr. A, relationship, @:S.L.-P. V. relationship,
@ :S. L.-P. As. relationship, @:S. L.-B. W. relationship (period 1)* §9:S.L.-B. W.
relationship (period 2), @:S.L.-B. W. relationship (period 3). Solid line: The
difference is significant at less than 5 % level of significance.

RELTVE, L L, 5% (KEBYKR) LRELOMTIIBHE EZBLEREL
ORITIRI2E, KBS L B - OB B TRIECE L CHFHNERENEET S S,
T8I LESE BERVEEBLOMTEA 4 4, SRUOZHECTER, TOXIIK,
PTFHEAL 27 VA DD 3ODRD A 1 2 H v A EHIL LIERHKEBRTH S LHIET HIRHL
o ERVZIR S LRy, SOBEBRO1 2L LTI, FFHELA 1 527 LA OER
PO EE E Dot ENELZ LR, BT, FOEAIHEROCREILTE D,
REBROLEBEDRFEHIBEALTVAHI L3E2BRS, fioRRAE LT3, SEO R
BHBIME & L CABHROVBHVEL LOZEREBR L T ), BRORYERRECLER
ZDHDDOEMBEOHEY R ZFTOIVEATHHZ LTHS,

Lictin T, 48, EIVE, BE, E3BEGH, SRER, ARER, HRHAEER (R, AR
HERELFT L, REBOHNERL, ARERORBELCHLILWEEZ TWD, EbKI,
FHEA 1 ZH VAN TIE SRR HOERCE S ERE X TI2LELDHAS 5, L
T, ERHCR O3 FEBRAKVERENHERLONEIOBALERTH D,

BHICL 5 — o8B LEThEeblicwfie LT, ABETRLULLESEROBERABENLEL VR
FHOSEE R L THEDORENCOWTEEANIBETHS I,

— 48 —




AR H VA OREE

E D)

AMRECFEEFNBETERYBRT 5 L8 (FEBYRL), LB S#TEROEN
DHT DAL 2 F VA DORMBXHY L, BRI KT 2 AEOEE - MEEYEIRTCET
BT LEXHME LT bR,

YRR THRBESI N 7,201 BO 4 A4 27 VAR, MERREHTRO/DIED XRBEARRE
AEEER 2T, Dorve OREE(L, 20 L BHME DERUOGEEER, 4) T
B, 5)KHE - B - REAHEAH, 6)ABLOMHNBRERCT) EEER—FEMROBEEOS
BELHFCHRE L, RHEEOUGIA T 2,

ZEWE (RBEBYHRL), LEE, FTEROCRBBCOMATL A 27 vl &4 B L
REBETHD, L Lishih, FFHECHMTE AL 27 VA ORKRCELTIL, SH%ERY
X hIFRBOEE, HGINEL, BRI 5 LEXED I,

X ik

BB - KWK, 1974 Wi - BIBE 4 1 2 7 v 1 ORFAEWEOTE, FATR 46, 120

FENE SR BRI, 1982 | BASSERFARORE, PENESKKI HERERS, 1137,

P HE RRSHT R, 1983 | MAS6HENE AR OV, HENESHFTHSEERS, 1153,

BEARIZ - AR - BREAK, 1973 : 1 o n v A g oR oicisit 5488, REHE, 2(1), 23—26.

BARIE, 1976 : v =27 L DERIEE, L HANE CoOKEC L3 —BHT oW, REEW. 50)
37—44.

B @— - BN - SREGE - RS - SHRER - RILEA, 1981 | BRISSEERT AR LSS
#F (waxv1), IWWAREKR - IUnPREREREL v 2 —, 118,

g 8- EERDE - BEEMIG, 1973 = =24 v A Limanda yokohamae GONTHER DEKEwC it o4E%
CBFRionT, KaARANSE, 8, 23—29.

BTRE, 1982 RRECKITD 2 1 57 L 1 DR - B - EEE, HEKRATSH 12, 19-3L

AJIET], 1981 - BORBERBAR (= o v 1) BFEREHSE. BASSER, KoBEAR 1—29

B B 1953 : BEGKNCRIT 2 HE GEBROBEHMREEC 2T, HAEE 19(8), 905911

Bz RAERE, 1971 : <29 v OEEERR, IUnANEKR®, 2, 22—27

L2 NERE 1973 : = 24 L A fEFOABIC OV T, ENMAT KT 2 EBER, IUoRBARE, 3, 60—
65.

M2 NMERE, 1977 : EARROFRIECHE T 2 kESHeoC. 1. &k WnREkRE 6, 36—45

REZNERE « BAE, 1973 <24 LA OBEEERR— 1, oAEARR 3, 52—59

BINRAEARS - MILEKEARS - BERSITKERRS - A0 RBREBRERRS I BERBKERR
8, 1975 : 46— 49 E BERRENHREARE, » v 1 ERIEHESE 151

BB Z A, 1964  WFE MG & T OEEAKBC G S BREEOERE, L QA HEREICOWT, HABCHE
2, 1—22

REERR - BE B - E3F &, 1979 Fifll, AE¥E(L), EREAEAMN, BE, 1375

IHESE, 1972 < 277 v 1 OEBKFI X 5 B8), BB, 1@, 25—30

INELE - REEA - 58 Ah 19742 : @BCKBE Lic~ 27 LA ATAEGENOEERK, FER4SERHE

— 49 —



EX - 7%

FRERSEERE, ARBTHAMERRESEEAHRE (D v 1 - 7)), BILKR, 42—48.

EARTEL/E - MRSRRAE - BEEY - H8 A 19740 : BERBETARCIT =2 F VAR ITL v LA
OB - R HASEEEFABRSEERE AERRERARAEEEEERE(r v - T D),
FILAE, 5—41.

MATSUURA, S, 1969: On the maturation and spawning pattern of Japanese flounder, Inter. Rep. Seto,
JIBP, 31-33, (in Japanese).

KFE #1960 @ HATECHE T 3R AIE S OBLTROBR, AABERSESHE, 1801, 7194

KFE - RAHEBE, 1968 BEBOIREFRA, JUBERTEMR NEEERC ST 2 EVREOLEOBRE
BET AT, 2FEWRERES, JIBP, PM 2>, v, 33—42.

KE - #8JIIERE - SBRIER, 1969 : 1 v v 1 DFRRE, SMELFROFEE S I OB EBNI % EIF,
FFATR, 1, 87—102.

EIRE - ai - KR, 1982 HIREMERAEEE (vayv v 1) LomES 1132

KEFEZN, 1973 FHACIT B~ 25 V1 LA v F U A OTSRBHLE, RERDH, 2(2), 33—38.

MK KEER, 1972 AWRERIIRD ¥ LR, [AEHIRAEGE 14A), »v s, 7 8HKD
W, AMUEEARBREREAARSE, 3, 260273

BHOKERMGHERS, 1980 : MMSEAMERMFLERTE®R, BAKTHE, 1310,

R KBRS, 1972 ~ 27 L [ BEBRER, ANNUEEGERBAELETERY, 3, 274276

KRR ERSS - BILRKERRS - FIRBKERRS - FEBFUKERRS - BREEHKERRS
1983 : BEBRISTAEERISAERRHMERTE » ¥ (HEa#RES, 1—143.

BERNEEARES — 4, 19822 : FABOF ¥ s BE, EEAR Y = » 7 BFEHLESFHEN, 244252

BEEARESRFE S — 4, 1982b  MFABO A 7+ =&HE, BRAE 7= » 7BFRALELRER, 172—
176.

BERNBEAFRF — 2, 1982¢  HEREO < £ 1 B, PR 7 = » 72 BREMSELBER, 239243

HENEREWEF -2, 1982 : MFREO» 2 75714 7 &R, MENE 7 = » 7 BB YESEER, 111
—118.

AKEEFE, 1982 : #F P/ R D & AR OBRSI~56F I st 5 RERER— S hER (BRD.

Bt # - BEERER, 1964 : 1 2 7 L 1 OYIRE L AR, BKEE 30(8), 613—618.

il B8, 1956 : 1L nRSEE NI 5 BEAYOLBEMIRELR, 21 27 v D2RER LRI
DT, I EANEKAFEENRER 8(1), 5962

2 B BZNERE 1974 5 L A EOERKNRR, RISEPL 30), 2330

Bl R - L NERE, 1977 ¢ SAEOTEIBCHE T3 KESHicoWT. 1. HBARE 10 SEKAH,
6, 1—35

FIFHERE 1967 A4 7 V1 OSCMATRR, FMAMIEEERKHER 80—t

BAMR - LIER— - RILES - RA % 19782 : BEAFOBHALERFRAR—N, ~ ¥ v 1 OgHR
By, EKATR, BR40E~ER46E (1965~1971) —iBF, BM4T~BEAI514E2 (1972~1976), 9—
13.

BARNA - Linf— - RILBE - oK % 19780 : WEAHOBHLERHRAR—V. ~aryLv10BEL
KRBT, HEKAER EF40E~BRI465E (1965~1971) —iBH, MEF47TE~MS1E (1972—
1976), 14—18.

Hep XK 1977 HFPRBCRT AREBRR L BEORSA, EFARTERAER ICANMEEERARECE S
3, mdkPEE, 1, 168

HacR W-ABERZA - AKHE=E - KFE B k- THEEBD, 1965 BIFARRERRFAELRC L
HEF PR L OBEAENCKsT s REER, f, Ba4BHER, HNABCHE, 3, 77—123.

AR HUER, 1972 » v FORBEREBALNG, AEIRKBE or LA - w2 x4, B
BHiKR, EANGTERREBSSE, 2050

B OBRFN - HWAER AR Th, 1974 v T BHORBEREEAERE B, onLeE, rorr 1.

— 50 —




A A4 &IV A DRKEE

~ 2 v, REBIKER BRIWEERTRERES, 81—108.

B g -4 TH 1975 » v A HORBEFAERENE, FLE WNHREI VS o wzd L, B
g RAR, WHSFEMREHRSE, 5778

HHEEA, 1932 APERBRBOBEINGR, 1, 157 v, BWEHE M4, 234—241

FH - BEBk 1969 1 w2y v OEFHEECET A%, BABEERERS, MUK 112—120.

TR E AR - IR RKERRE - RERRRE Y v & — - BRERVKERRY - HBRRS
WL vz —  EEEOKERRS, 1983  MASTEEREE ABARKREBAEFEREE, WENE
HE~ £ 1P, 1—136.

VLT, 1965 : BB RIFT 2 4 1 24 v 1 PO fidfecov-C, HAKEE 31(8), 591—596.

WELCH, B.L., 1937: On the z-test in randomized blocks and Latin squares, Biometrik, 29, 21-52.

R - BRR - XoR, 1975 : BEPmREERERE SR, HM6—OFE, 1--245.



