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Morphology of the Japanese Loach, Misgurnus
anguillicaudatus (CANTOR) I11.
Sexual Dimorphism (2 )%

By

Zenziro KusoTa

It is very important to find out the sexual differences in the external morpho-
logical characters, not solely from scientific interest but also from the applied ones
such as the artificial fertilization, the culturing of the spawners and the conservation
of the natural resources of this species, furthermore it occurs high possibility of
vielding better results when we select carefully the fry for culturing paying an
attention to the fact that the growth rates differ markedly with sex.

The external characters which is to show the sexual dimorphism are examined
biometrically on 1,400 specimens which were sampled from 19 stations represented in
Fig. 1.

1) The common sexual characters found throughout the samples obtained these
stations are as follows :

1) For the dorsal, pectoral, pelvic, anal and caudal fins:the male is superior
to female in length.

ii) The barbel is also longer in male than in female.

iii) The base of anal fin is also longer in male as is the case with 1).

iv) The caudal peduncle is higher in male.

v) Dorsal fin is inserted from more posterior part in female.

vi) Body is wider, base of dorsal fin is shorter, anal and pelvic fins and vent
are all situated more posterior part in female than in male, although these
sexual differences are by no means so significant statistically.

2) It becomes evident that in the loach collected from Shimonoseki, Yamaguchi

Prefecture, the sexual dimorphism begins to appear at 58 mm long in body length in

¥ OKBEETEFIIEERE BB3318, 19614E6 HreH THL
Contribution from the Shimonoseki College of Fisheries, No. 331.
Received June 26,1961.



86 Z == - BUKEERR 11 (1)

pectoral fin length, at 70 mm in barbel length, at 75 mm in anal fin length, at 81
mm in pelvic fin length, and at last in dorsal fin length.

3) The geographical differences in the shortest body length, that the sexual
dimorphism begins to appear in pectoral fin length and in pelvic fin length, were
examined. In respect to the pectoral fin length the sample collected from Okayama
Pref. is the shortest being 49 mm in body length, then they are arranged in order
from shorter to longer as follows : Yamaguchi (Hirao) and Akita (50 mm), Kyoto and
Hokkaido (Hakodate) (54 mm), Yamaguchi (Shimonoseki) (58 mm), Fukuoka (68
mm). Rather extensive local variation is found to exist in the shortest body length
that the sexual dimorphism begins to appear in pelvic fin length as arranged in
order from shorter to longer in the following lines: 54 mm, Yamaguchi (Hirao) ;
63 mm, Hokkaido (Hakodate); 65 mm, Akita ;77 mm, Fukuoka ; 79 mm, Kyoto ; 81
mm, Okayama and Yamaguchi (Shimonoseki). Thus the range of variation of the
shortest body length that the sexual dimorphism begins to appear is narrower in the
pectoral fin length than in the pelvic fin length.

4) Tt may be considered that the geographical differences in characters showing
sexual dimorphism, the growth stage when the dimorphism begins to appear and the
form of pectoral fin are thought to te chiefly due to the differerce in environmental

conditions.
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Table 1. Specimens used in the present study. The specimens are all larger than 80mm in standard

length.
Number of specimens
Station
@ 3 e + 3

Kasasa, Kagoshima 14 12 26
Yanagawa, Fukuocka 102 89 191
Shimonoseki, Yamaguchi 52 44 96
Hirao, Yamaguchi 76 51 127
Tamashima, Okayama 43 47 90
Shido, Kagawa 51 2 53
Muko, Kysto 36 33 69
Tanabe, Wakayama 10 8 18
Hikone, Shiga 50 i5 65
Gamagdri, Aichi 32 1 33
Chiba, Chiba 50 30 80
Nozawa, Nagano 50 51 101
Ueda, Nagano 40 30 70
Mizuhara, Niigata 50 15 65
Watanoha, Miyagi 42 16 58
Yumoto, lwatz 62 15 77
Oka, Akita 45 30 75
Hakodate, Hokkaido 32 19 51
Iwamizawa, Hokkaido 54 1 55

Total 891 509 1,400
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ol
Fig. 1. Geographical distribution of the sampling stations used in the present study.
Abbreviations : A, Kasasa, Kagoshima; B, VYanagawa, Fukuoka; C, Shimonoseki, Yamaguchi ; D,
Hirao, Yamaguchi ; E, Tamashima, Okayama; F, Shido, Kagawa; G, Muko, Kydto;
H, Tansbe, Wakayama ; |, Hikone, Shiga; J, Gamagdri, Aichi; K, Chiba, Chiba;

L, Nozawa, Nagano ; M, Ueda, Nagano ; N, Mizuhara, Niigata; O, Watanoha,
Miyagi ; P, Yumoto, lwate ; Q, Oka, Akita; R, Hakodate, Hokkaido ; S, lwamizawa,
Hokkaido.
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Fig. 2. Leteral view of loach, in which the positions measured were defined.
Notes : A, position of anus ; AB, basal length of anal fin ; AR, position of anal fin ; AL, anal fin
length ; BH, hight of body ; BL, barbel length 5 BW, body width ; CP, hight of caudal peduncle ;
DB, basal lsngth of dorsal fin; DL, dorsal fin length ; HiL, head length ; L, body length ; PF,
position of pectoral fin; PL, pectoral fin length 5 S, snout length 5 TL, total length 3 VF, position

of pelvie fin; VL, pelvic fin length.
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Table 2. Examination of the sexual difference in the proportion of total length to body length,
(TL/LLx 100), in an attempt to discuss whether this can be taken up as one of the sexual

dimorphisms or not.

? 5 Me o Mo ~M3g
Station ~ /(9P6)2+(6P6)2 ey o
M o C M o | . C |M3 /(2 Pe)? + (8 Pe)?
Kasasa, 114.74{1.06 |0.92 |116.12[0.92 |0.80
. e 120, ) 0.24 5.71
Kagoshima |--0. 17|20, 12/10. 11|--0. 17| 0. 12| £0. 11|} -8
Yanagawa, 114.09{1.35 |1.19 |115.63/1.54 |1.33 0.14 10.93
Fukuoka |4+0.09|4-0.06|40.06/40.11/4-0.08 io.o71'54 ' )
Shimonoseki, 114.60/1.47 |1.28 |115.57/11.59 |1.37 0.21 4.59
Yamaguchi |--0. 14/ 4+0.10{2-0.09/-+0. 18{2-0. 11 io.mo‘97 ) )
Hirao, 114.33/1.57 [1.38 [116.86/1.92 |1.64 5
. -861. .53 0.22 11.57
Yamaguchi |20 12|40, 09| +-0.08|-0. 180,13/ £0. 11> >
Tamashima, 113.88/1.40 [1.23 |115.23/1.40 |1.22 || 35 0.20 6.75

Qkayama [+0, 14{4-0.10/4-0.09|4-0. 14{4+0.10/-0.12

114.62/1.49 |1.30
+0.14{4-0.10{40.09

Muko. Kvat 116.25(1.46 |1.26 1117.5011.59 [1.36
UKo YOO L0 16|40, 12+£0. 10/ £0. 20| +0. 13]-=0. 11

Tanabe, 115.00[1.43 |1.25 [114.88/1.49 |1.30
. } .25 .881. . 0. 0.47 0.27
Wakayama |-£0.30|4-0.22/+0.19/4-0.36|+0.25/-+0.22 13

Shido, Kagawa

118.00

.25 0.25 4.92

—

Gamagori, Aichi \[10- 20102 L 6%, 411700

Chiba, Chiba |00 000 0 ol 93 Lo 160 14188 0-25 752
Nozawa, Nagano itlcs)féfg liig.Soa 1:5'8&.;07 igigi ;;8?17 ;8214 112 0.26 .23
e N 180 e e et o
MiZUhara’Niigata iéé:?i li'g%m 13&3)%09 228131 ;8?17239152'63 0.28 9.3
\ _

T o X R B
Yumoto, lwate itlgfg 13&8?09 14_—'32:;08 igigéigm 1{3%230‘46 0.40 115
Oka, Akita itlg:?i 28510 o'08 igi?g 1£(13§1o 1:&8%09 1.83 0.20 931
TR 7 L N N
lwamizawa, 115.41/1.39 |1.21

118.00

Hokkaido |--0.13|40.09/4+0.08

Notes : All numerals in table are represantad by the valus, TL/L % {00. M, mean ; o, standard
daviation ; C, coefficient of variation ; Pg, probable error. The positions measured are defined in

Fig. 2.
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Table 3. Examination of the ssxual difference in the proportion of head length to body length,

(HL/L.x 100), in an attempt to discuss whether this can bs taken up as one of the sexual

dimorphisms or not,

SIS

U ORI

91

Station

Kasasa,
Kagoshima

Yanagawa,

Fukucka

Shimonoseki,
Yamaguchi

Hirao,
Yamaguchi

Tamashima,
QOkayama

Shido, Kagawa

Muko, Kydto

Tanabe,
Wakayama

Hikone, Shiga
Gamagdri, Aichi
Chiba, Chiba
Nozawa, Nagano

Ueda, Nagano

Mizuhara,
Niigata

\Watancha,
Miyagi

Yumoto, |wate

Oka, Akita

Hakodate,
Hokkaido

lwamizawa,

Hokkaido

® 6 Mﬁ V(9P +(8Pa) ‘w
M - c M - c |mMs 1/ (2 Pe)? +( 8 Pg)?

o oo s 5 old 55 Lo 58 60 10 0-5¢ 0.52
336%37 10.05 0% 05 2&?04 ig§220'87 0.08 10.42
i)d??o 14;'8.907 ﬂgb?idt 1fé).z(l)@ (:)f:.g?C% 13%90'07 0-14 054
R R o730 o708 3:.8%06 §0%ag0 2 0-09 s
Iiéé(.)?o ;8907 :1?5%;5 ﬁé?gg ?—Egécw 18?6010' 14 0-19 h08
o 050 03 15 551675

Yo% 0328?05 jfd?gz ;fé??p ig‘iroe igé%o‘ 0 0.1 260
1356?,(1)3 18.109 ;d?é ié?gzx 28?173;%?050’74 0-28 2:68
;66?88%8905 ﬂf()?:lsz ijé?gq 18?06 18?370‘08 0.12 0.70
Yot oi.g?% jf()?izx 17.30

fd?gsi?% jf(fgz ifb?iig?mig?eoo'sg 0.16 2.4l
igc')(.)ge 3&?.304 ﬂf()‘i{gs i{fd?& igém ié?wo‘% 0.1 0.51
ljfé?gq o006 gfcfga o706 18?04 18%26 0.28 o-11 2.2
fé?}oi‘g?m Looo Yo'oe %6506 %0 aq0-50 0.13 3.98
Yoo (ig.zoe 10 550 100 1 1?62 019 0.20 0.95
ib?gaig?oe 0o 569?51'86.)11 Yoreal 07 0.17 0.42
o080 060 32 6 o0 o ooar -0t 0.13 0.09
igé?zo?{g.zw 0 40 id(.]?zz(:)t'g?loig?wo‘ 17 0.16 1.06
0 0710- 05|10 90,1780

Notes : All numarals in table are represented by the value, HL/Lx100. The same abbreviations as

Table 2 are also adopted. The positions msasured are defined in Fig. 2.
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Table 4. Examination of the sexual difference in the proportion of snout length to head length,
(S/HL % 100), in an attempt to discuss whether this can be taken up as one of the sexual

dimorphisms or not.

Q 5 Mg o e Mg ~M3
Station . ~ | (9P H(BPeR |
M o C M o c M3 v (2P (38 Pg)?
Kasaka, 42.13 [3.08 |7.31 |44.48 [2.50 |5.62
Kagoshima | 10,5040 36|20 84|+ 0. 47| 0. 33| -+-0. 74|17+ 3° 0.69 342
Yanagawa, 41.39 [2.89 [6.97 [42.07 2.93 |6.97 |,
Eukuoka |40, 19140, 1414-0.3311-0.21|+0. 180,35 8 0.28 2.38
Shimonoseki, 39.42 13.79 [9.62 139.96 13.62 19.06 C.53 0.5 1.04
Yamaguchi |40, 3014-0.25 +0.64|+0.37|20. 26|40 65" 51 .
Hirao, 41.47 2.59 16.25 |41.64 [3.12 |7.50 4
Yamaguchi |0, 200, 14/-0..34| 0. 30|10 21| £.0.50°" 1 0.36 0.46
Tamashima, 41.50 i1.98 14.77 142.02 12.96 17.05 0.52 0.35 1.47

Okayama |4-0.20i=0. 14{4-0.35/£0.29/+0.21/4-0.72

43.07 2.33 [5.41
40.22/40.16|40.36

42.11 12.14 |6.08 |41.86 |1.84 4.39
+0.2440.17|4:0.40/40.22/4-0.154-0.36

Tanzbe, 42.10 11.80 14.28 142.38 12.62 |6.18
Wakayama |-+£0.33-20.27|1-0.64|+0.62-+0. 44|11 .04

42.78 11.96 14.58 142.37 2.30 |5.44
+0.19/0.13{40.31|+0.40,+0.28|4+0.67

142,03 ]1.85 [3.56
Gamagdri, Aichi 0. 91/40.16/40.30

42.34 |2.41 15.70 139.70 |2.51 6.31

42.00

Shido, Kagawa

Muko, Kyéto

Hikone, Shiga

41.90

Chiba, Chiba 150" 2V 0 16| 00.38 0. 44/--0.31| 30,78/ % 0.49 5.38
‘ 43.00 [2.14 |4.97 |42.53 [2.55 |5.99
Nozawa, Nagano | /0" 0% 14110 3400 31| 20.220+0. 52" 48 0.37 1.26
4456 [2.30 |5.17 43.81 |1.83 |4.18
Ueda, Nagano | " 1 0 1| 40,3540, 17|10. 1214-0. 28] 7® 0.28 2.69
Mizuhara, 38.51 [2.68 [6.97 |40.00 [3.28 |[3.21
Niigata |+0.29|--0.20/--0.53|40 .40, +0. 29| 0. 71| 47 0.49 3.01
Watanohe, 13.19 [2.17 15.02 141.43 2.28 [5.49 | .. 0.44 .
Mivagi |--0.23|£0.16/40.37/-L0.38 0. 27|40.65"" 3.95
. 40.02|2.07 |5.16 [39.87 [2.29 |5.75 0.44
Yumoto, Iwate 270" ol 0 151000 31| 10,40 10,28 10,710 18 0.42
42.50 12.09 14.90 143.23 12.32 |5.37 0.35
Oka, Alita 120.21/40. 151 20.35/ 0. 29| L 0. 20/ 1.0.47°- 6% 1.83
Hakodate, 42.19 2,80 l6.64 |41.34 2.76 |6.67 | o 0.51 .
Hokkaido |-£0.33| 0. 2410, 56| -0 43/-20. 30| £.0. 730 8° 1.55
lwamizawa, 42.91 [1.73 14.02

43.40

Hokkaido |4:0.16[20.11|£0.26

Notes : All numerals in table are represented by the value, S/HLx100. The same abbreviations as

Table 2 are also adopted. The positions mzasured are dsfined in Fig. 2.
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Table 5. Examination of the sexual difference in the proportion of barbel length to body length,

(BL/L. % 100), in an attempt to discuss whether this can be taken up as one of the sexual

dimorphisms or not.

v v O JE R SR B ST

93

]
Q@

(3

" vy | et
M o c M - c |Ms /(9 Pl +(8Pg)?

Kasasa,Kagoshima 18%16 3:'8?1 1 ffga ig%ooi'g?(w ﬁi?géo.m 0.19 019
YonRgUe: aoko iLi(ZJ?os 35(7)?05 e igéw O£§c>5 06,036 0.1 5.47
Shimon\;);;tig'uchi 18?07 ig%% iéégs 18?09 ?L—'g?oe i)c'fgz L.43 0.11 13.09
Hireer Yamaguchi ig?% Oi’g?os 5@%7 18?06 O{Sécm ;Sd?gg 0.72 0.07 10.10
Tamasmrgﬁayama ig?oe 2&'8?05 li o ig?m ?Eg?ozs $6?840' 90 0.10 9.49
Shido, Kagaws |5 0204 6%0, 175" 05740

Muko, Kysto ig?mig%m ii?iléﬂég?loig?cw fi%?l 1.34 0.14 9.52
Tanabe'\wakayama igi 1 3&8208 ﬁf?w 18929 ii:%i?l lgz ;'f?o L.58 0.31 5.05
Hikone, Shiga ié?% 28?04 ié?goigﬁfi ig?u iﬁfﬁolﬁo 0.18 8.28
Gemagdri, Aichi gc'g.ln 3&8?08 ﬁf}we.eo

Chiba, Chiba iél 10 1£8?07 ZiOiAﬁg 4_18.928 ik‘gﬁe ?;24%4 1.03 0.25 4.05
Nozawa, Nagano ig?os ig?)% lfi?gg i?ﬁ 1 ig?os ifi%so'ég 0.14 4.96
Usde, Nogano 150001y 0el 6 sl 10150 07 10008 0.12 7.04
MiZUhara’Niiga{:a i&éio?ﬁg?w ljfiéizig?mg&géoe) ii?&o‘% 0.13 4.30
watanOha'Miyagi ig?m 18.503 :téb?% ig(.jlo 228?07 igié.’}eo‘éz 0.11 5.94
Yumoto, twate %0005 0 00l a0, 1240 0814 1 990-O! 0.14 0.05
Oka, Akita iL—'éA.ro*/ (:)Egéos ;Eé’.]% Z&g% 10 ig.zo'z iéi%&s? 0.12 7.40
Hokodets kaido | 10.07| L0 05|10 01L0- 15 L0 111 750-41 0.17 2.43
lwamizawa, ) 5.57 [0.85 |15.23 6.50

Hokkaido |+0.08|4-0. 05/ 1 .01

Notes : All numerals in table are represented by the value, BL/Lx100. The same abbreviations as

Table 2 are also adopted. The positions measured are difined in Fig. 2.
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$M®%mﬁ®%®®?ﬁ@t%%¢éaMT T ABHETIIEDD TII L,
ZE K AE %HM@D%EmﬁAt&éC HDRIFEHAITIST 5 L h bBEICKREL, €035

Té?%@@s@@ﬁkTMmAagmsz BB OISV, HEO ORI B & b — Tk,

g, O ¥ E

1%-GUS@$%@@,MTdMD(?%m)ﬁ®%®ﬁ%ﬁﬁmmu%E%E@%@ﬁﬁ$f%ﬁ&
HETWIbHEE (BEET) B b O HEAT46.80, JuigE (SR FED S OFBBNT24.0027R T Z1C
HEHEDPGE % e § 5 &, 19K D 5 HAETF, FKE L OHbEE (KEEH) © 3HIX D b O 2R 7216
RO OTRBOABAS oeFE), UL, widd) bEEicERoREY onbsokilibd (T
) BLOFEEO 2 XD d 17T, BE, L, T, BY PRI, R JOTERO 6 KO
b OTHE, BHEE (R) P3ULOHEZRL, ZOEEMBALNSD,

f. w =1

100« BH/ L O-I5{#EIZ, M TIEIBAEED & OWFARTI5.38, BFFED b OLBEANTI0.56, HUIEIIE
D b DHI5.50TER, EHFRO S OBHEOHE EABICENTIL 1722 NENRL, FHXIKBT 520
SEIGEIGHEE S BT R E U TI12.4~14. 8D FICTHL T g (7). MO ISMEECIT 5 EDE
B (R) XEW, T EF @RI EEF) X HKED 5 #XO § OISV THEREED b1,
ZN6 05 HIEHEITETFO 2 XD & O TIREEO D, $12880 @ 3HIR D 3 O TIEBITHEDTTH R H W0,

g. & i

100 « BW/ L Oz, M TIMELED 3 OBERKTLL.50, BFED L ONR/NTS. 41, FIZHET
WZENBED S OH311.80THEKR, EFEDLOHBMOBEES AU LB/NT8. 172R L, AMRITHIT 520
SVigEIL, MET39.5~11.0, MHETIZ9.3~11.008BliCcEEL LTHHEL T A (B8R, MEOIISEZ
T2 L, 19HRDEDD I 5 14 HiIXKD § O TIZEEO A 5, HEMEDFHEICIU 222D EHE
(R) BERS, fEl, WE B (B ko LEm) olovdbEs (EgEd) o6 Hiko b o TH
BEBEDLN, #Nb0) bEEEIZEREBED 3 D% 5 X TIZEEOTA 310, FEIBICIETER
OHECLOMOTEREERE 2, —RU THEI 2T 8 Ta %,

h. BEOUEB

100 « DF/ LOSEEEE, Hf TIXEAED § OPFKT58.81, FIWED b OWBE/NTo6.46, FTTHETIX
HEOBE LR S BRIFED § OWHATS8.30, dt#El (BRI EoDd Oh55. 00 CR/MEZRL, il
KD & ODZFDTEIF, X & U THTiE56.5~58.0, HETI355.5~57. 5OFEMIKH 2 (B 938), MM
DI H2EOEHE (R) &, 6iXo 5 Hoihn (PR, Bil, T, ffl, @3 R
B (EEM) Eie L odumE (e o s HiXD s OIS THEBETH D, b OFERITNITNG
DTSR 50 ZEPBEE DN S DRXER JOEH (LA™ EodoT, FESMTs8.57,
T56.19, #M3EH2.38T, ZDEHE (R) 138.34%779, HBEZIIMT57.96, HETIE56.32, WEDER
1d1.64, ZDEMEIZS.46Th b, VG THEO TR X OOIRIGMHRX O 5 b, BEREBIEING
2HUX D § DI T, MFIIFEFMINTN S ZRELERD 5130,

i, BHEgORE

100 DF/ L ONESHEE, sk oHEs it (BRIRT) FED b OREKRT, Tei1s. 5540
719.30, AU LKFIFED & OWBNT, ZNFN15.85868 L 16.14Th b, FHR D ODOFEEDKRE
P TI317.0~18.0, HETIZ17.0~18. 50PN H 3 (58103, HHOELEE 2T S &, 19K
D9 B D d D TREDFTHRTH 5 MW@Cﬁbﬂémﬁ%@%@ﬁﬁg(R)ihm,mm($
ﬁﬂn,ﬁﬁ,mﬂmiﬁﬁ%@5ﬂﬁwé@z%m?ﬁﬁ&mwém b OSEBEZEMED § O T
BIEDTTHS, kD D 4 HIXD § O TN MEO AR ENZN KR 0, MEMERIC I TREISEOZE R K
LEEESORERED DT, ZONSEGHT 17,14, HET 18.50 2/RUMEOZERIT 1.37, B
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Table 6. Examination of the sexual difference in the proportion of width of mouth to snout length
in an attempt to discuss whether this can be taken up as one of the sexual dimorphisms or
not,
Q 3 Mo R Mo ~M
Station | A EPTE(3Pee | 8
M o C M @ C |M3 V(9 Pe)? +(8Pg)?
Kasasa, 36.64 113.61 37.14 131.73 |10.18 |32.08
Kagoshima | 1:2.77/+1.96|-6.02+2.07+ 1. 46/+5.08* 7! 3.45 1.42
Yanagawa, 42.88 [7.01 |16.36 |40.00 [6.08 [15.21
Fukuoka j:O,67:1:0~47:{:1_13:120_58:{20.41:1:1.052.88 0.88 3.26
Shimonoseki,  150.11 |6.96 [13.89 42.09 [8.95 |21.27
Yamaguchi |4-1.17{40.83|-=1.69 - 1.29|+0.91 +2.26/5- 02 L.74 4.61
Hirao, 44.43 |5.54 |12.47 142.22 16.32 [14.98 5 a7
Yamaguchi |1-0.47/£0.46|-:1.05|:-0. 612045/ 1. 102+ 20 0.77 :
Tamashima, 44.09 |6.45 |14.63 |42.45 5.30 [12.48 {04
Okayama | +-0.67|-0. 474 1. 104-0.52|+-0.37/+0.88 ! - 65 0.85 :
. 49.96 | 32 |12.66
Shido, Kagawa £0.601 0 43 1C 574000
] 47.72 17.33 6.42 |1
Muko, Kyst 8.27 40.64 5.79 _
ukor BYOo 140,981 5 el 1,42/ 420 75|+0.53 41 . 34 7 1.20 092
Tanabe, 47 .20 13.60 &
, 6.42 |13.60 [39.50 |6.84 |17.32
Wakayama |-+ 1.37| 1 0" 97--2.09+-1.63|+ 1. 15|+:3.01 -7 2.13 3.62
Hikone. Shi 42.10 |6.48 |15.39 |38.86 |8.20 |21.10
MO 06210 472113+ 1.48|E 1. 13 +-3.03] 1.€0 2.02
Gamaasri. Aichi |48.81 [8.44 [17.29 ‘
amegorty AR | 41 0140, 71|41. 50290
. . 40.56 |5.28 |13.02 |35.80 [6.39 |17.84
Chiba, Chiba | E0l 0. 3640, 80|k 1. 11|20, 70| 1-2. 26* 7 l.22 3.90
37.60 |7.04 |18.73 [34.47 [5.46 |i5.85
Nozawa, Nagano j:O.67:!30,47:}:l.31:‘:0.67ﬂ20.48:l:1-413‘13 0.95 3.30
41.92 |6.54 |15.61 40.65 (7.27 |17.88
Ueda, Negano 1 0 0. 44| 1.08/+0.69|+-0.48 41 .23 | %7 0.93 1.38
Mizuhara, 41.49 [5.18 [12.50 |38.47 |5.00 [13.01
Niigata |--0.57|--0. 41|+ 1.01|--0.62|£0. 44|+ 1. 15O 0.84 3.59
Watancha, 36.67 [7.95 [21.68 [33.37 |4.20 [12.57
Miyagi |--0.83|4+-0. 58|+ 1.674-0.71/2-0. 50 1.52° %7 £.09 3.03
38.49 4.70 [12.21 [39.27 |4.44 |11.30
Yumeto, Iwate | e 110" 36|40 95 0. 77 +0.55 + 1. 410 7® 0.92 0.84
. 37.98 16.22 |16.37 40.80 [5.69 |13.94
Oka, Akita 10,620, 44|+ 1. 19/50. 70|40, 5041 . 242+ &2 0.94 5.01
Hakodate, 46.56 [7.38 [15.84 46.80 [7.29 [15.59 |, , 141 0.17
Hokkaido |4-0.88|4-0.62|-4-1.37/41.10/4-0.7841.70"" : :
lwamizawa, 44.26 16.08 113.73 |y o
Hokkaido |40.56|4-0.39/4+0.91“""

Notes : All numerals in table are represented by the value, GL/S % 100.

Table 2 are also adopted. The width of mouth is abbreviated into GL.

___9

5_

The same abbreviations as
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Table 7. Examinstion of the sexual difference in the proportion of hight of body to body length,
(BH/L % 100), in an attempt to discuss whether this can be taken up as one of the sexual
dimorphisms or nct.
Station ’ : " e TceRer | o Meste
M o C M - c |Ms 1V (2P2? +(8Pg)?
o ccoshima |20 46 £0-33 45 41| £ 19 1010150 72" 23 048 2.06
Shimon\{osril;ig’uchi 5 08l £0 5800 12 0. 0840, 56072 0.16 2
Hireer Yamaguchi 230537 8!:8?05 i706?12 1:50586 3;8&.305 185%36 0.04 0.09 0.47
Tamaghigjﬁayama 2 6706|10.06|-10. 451120, 03 4.0. 0el 0. 66077 0.1 239
Shido, Kegawa |12 11 B0 fb?gs 15.50
Muko, Kyoto 18781 ool %706 16 09 2:0.07 4.0, 47°-03 016 0-18
Tanabe’V\'/akayama 6735/ 50 24/ 1 g6l 440,24 i g 44 0.48 8.0z
Hikons, Shiga |0%000 070y 6 Sl 26y 6 1911 98024 0.28 087
Gamagdri, Aichi 3503?5 ;(%%10 450028 14.40
Chibe, Chiba | 0200 0 gl 4 sl 40220 16| &1 100-7 0.24 &10
Nozavia, Nagano | 17073 v 0700l 06 86l 2610 0 e 0695 0.17 549
Ueda, Nagano Ed‘% Y008 0060 56?87 Oi'g%% ?Lgdfw 0.54 0.13 4.30
MiZUhara,Niigata lﬁié?(fo ig?m —fééZS lilé%i 2&8?08 1(5)?660' 13 0.14 0.92
watanOha'Mfyagi ﬁéé.)?o 3:'8.807 536?27 fc')(.)(fs 13?09 l 8268 0.47 0.16 2.96
Yumoto, lwate 236?88 Oi’g‘itoe fd?§4 Idié.lr1]5 Ségio 2;_—'8.194 0.6l 0.16 3.72
Oka, Akita L A AN 3:%945 0.62 0.10 5.99
TN FREL T ST O R
lwamizawa, 12.47 [0.96 7.66
Hekkaido |+-0.09|4-0.06{+0. 5012 70
Notes : All numerals in table sre represented by the value, BH/L x 1CO. The same sbbreviations as

Table 2 are also edepted. The positions messured are defined in Fig. 2.
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Table 8. Examination of the sexual difference in the proportion of body width to body length,

(BW/Lx 100), in an attempt to discuss whether this can be taken up as one of the sexual

dimorphisms or not.

or

o ] Me (5P Mo ~M3g
Stati —~ (2P +(8Pg) | —————————
e M - ' M o C M3 v VI(QPE2 (5P
Kasasa, 10.04 0.96 | 9.51|10.98 0.77 [7.05 |, ., .21 4 48
Kagoshima |40. 16/24-0. 11|4=1.10,4:0. 14/40.10/-£0.93" " 7~ :
Yanagawa 9.29 10.61 | 6.53 ] 9.30 |0.65 ©.94 o5 0.13
Fukuoka |--0.0414-0.0314-0 . 31|-=0.05|£0.03|--0.35°- 1 0.05 “
Shimonoseki 1:i.17 |1.14 110.21 {10.63 10.95 16.92 - 4 3.89
Yamaguchi |£0. 11]--0.08l2.0. 68/ =-0. 10|+-0.07|--0.64[°-5® 0.1
Hirao 9.76 0.87 | 8.91 | 9.83 [0.70 [7.13 0.09 0 a2
"Yameguchi |--0.07|4-0.05/ 0. 49| 0.07|£0.05/-=0.48° -7 :
Tamashima, 9.74 10.70 | 7.20 | 9.61 |0.78 |&.08 0.13 0.10 127
Okayama |40.07|--0.05|--0.52|-4=0.08{£0.050.82[""
e 10.8410.84 | 7.72
Shido, Kagawa +0.08/--0.06 :l:O.SZM'SO
10.93 [1.03 | 9.41 110.49 [0.67 |6.34 R
'l £ . 3.67
Muko, Ky to 107100, 08|4-0.75+0.08|+0.05+0.54° 47 0.13
Tanabe, 11.50 [1.21 |10.52 {10.06 0.93 |8.78 0.34 4.26
Wakayama |10 .26|-10. 18]--1.60|4-0.22/ 0. 16/ 1.48 1 - 44 s
) . 10.68 0.92 | 8.63 | 9.48(0.68 (7.17 . 5 48
Hikone; Shiga |74 551" 06/ 1.0, 584-0. 12 -£.0.08|--0. 88| 1 - 20 O.14 :
.. [10.86 |0.80 | 7.36
Garmagdri, Aichi 0. 101-L0. 07|10 62 9.50
. . 10.42 10.77 | 7.34 | 9.92 0.78 [7.85 _ o .
Chiba, Chiba 1 0751 ¥ 0 05|10’ 50|40. 13| 4-0.09|4-0.97]0- 50 15 3.40
B 10.03 |1.11 |11.03 | 8.75 [0.66 [7.52 .13 .
Nozawa, Magano 40 11|40, 07|40, 75 £0.08| -£0. 06 +0.65/1-28 -1a 9.85
10.48 |1.09 |10.40 | 9.73 |0.68 [6.97
Ueda, Nagano | "™ 01 Y 0 07|+ 0. 73] 4-0.06|=0.05/0.46]°- 75 0.11 6.57
Mizuhara £.83 (0.75 8.54 | 8.51 {0.78 [5.11
"Niigata |-£0.08|-L0.06|-L 0. 64/--0. 1014-0.07|0.79/0 32 0.1z 2.62
Watancha, 10.33 [0.71 | 6.91 |10.19 0.53 5.17 |, .. o011 —
Miyagi |40.07|2:0.05/2-0.51|40.09/40.06|-20.62~ : 1.
v, \ &.41 0.73 | 8.64 | 8.17 [0.57 [6.96
(umoto, lwate | /70 0l ¥ 0 04l 40,52/ +0. 10/40.07|-20. 860+ 2> 0.11 2.14
. $.50 |0.48 | 5.04 | 9.65 |0.52 |5.41
Oka, Akits 1.0.05-L0. 03| 20,36/ 0.0/ +0.05|-0.470+ 1 0.08 2.01
Hakodate, 10.20 [0.85 | 6.41 | 9.57 |0.71 |7.43 -
Hokksido |--0.08/-£0.05|+£0. 54| -0 11 4-0.08£.0.810-54 0.13 5.06
lwamizawa, $.53 0.87 | 9.12 |5 0
Hokkaido |4-0.08|40.06|4-0.59,""

Notes : All numerals in table are represented by the value, BW/L % 100.

Table 2 are also adopted. The positions measured sre defined in Fig. 2.

The same abbreviations as
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Table 9. Examination of the sexual difference in the proportion of pesition of dorsal fin to body
length, (DF/L % 100), in an attempt to discuss whether this can be taken up as one of the
sexual dimorphisms or not.
Q 3 Mo . Mo ~M 5
Station ~ [/ (9Pg)? +(5Pg) ———j‘—o—
9
M o C M o C |Ms V(P& +(8Pe)?
Kasasa, 56.81 |1.19 [2.09 |57.87 |1.72 |2.98
Kagoshima |4-0. 19|-0. 14/-+0.24|+-0.32|40. 23 0. 39| - 06 0.37 2.82
Yanagawa, 57.58 [1.39 [2.41 [57.27 |1.46 [2.54
Fukuoka |+0.09|£0.074+0. 110 104-0.07/-0. 13°- 3! 0.13 2.30
Shimonoseki,  [57.05 |1.75 [3.06 155.99 |1.43 [2.56
Yamaguchi |4-0. 16/--0. 124-0.20/1.0. 15/-£0. 10|+-0. 15 ! -0¢ 0.22 4.90
Hirao, 56.76 |1.44 |2.54 [56.69 |1.42 [2.50
Yamaguchi [4-0.11/--0.08|--0. 14| +.0. :3/-£0.09/-L0. 17]°- 08 0.17 0.45
Tamashima, 56.91 |1.50 [2.63 56.03 |1.08 |1.94
Okayama |0 15{+0. 11|40. 19|--0. 11/4-0.08|-=0.20[°- 88 0.18 4.76
: 56.97 |1.30 |2.29
Shido, Kagawa |57 o) 6 00|40, 1557 -0
) 57.31 |1.47 |2.56 [55.71 |1.89 [3.39
Muko, Kydto 167 16|-40. 12140.2010. 22/ 0. 16|10, 28] -5 0.27 5.90
Tanabe, 57.30 [1.33 [2.32 [55.75 0.97 |1.74
Wakayama | -+0.28|4-0.20/40.35/--0.23/--0. 16|+0.29 1 - 55 0.36 4.29
) . 57.70 [1.30 [2.25 [55.90 |1.45 |2.60
Hikone, Shiga 1§ o 00940, 15|10.25 £0. 1840, 32! -80 0.28 6.45
4 .058.81 [2.10 3.57
Gamagdri, Aichi 10.25 :}:0.18:‘:0‘3058'30
) . 57.90 |1.22 (2.10 [57.37 |1.09 |1.89
Chiba, Chiba | |0 0840, 140" 1940, 13110 23053 0.22 2.43
57.38 [1.28 |2.23 [56.83 {1.25 |2.20
Nozawa, Nagano | o L .09120. 15110 150 110, 190-55 0.19 2.85
57.96 11.51 [2.61 |56.32 |1.08 [1.91
Ueda, Nagano +0.14|-£0.10+0.18|4-0.10/+0.07/+0. 131 - 64 0.17 9.46
Mizuhara, 56.46 [1.75 |3.11 155.73 11.69 13.03 | .
Niigata |-£0.19]|4-0. 13|40.23|4-0.21|40. 15 +0.26[°" 0.28 2.63
Watancha, 58.57 |1.49 |2.54 |56.19 |1.45 [2.57 5. 38
Miyagi |--0.15|--0. 11|-£0.19|--0.24/+0.17/+0.31}2" 0.29 .34
. 58.73 |1.64 12.80 [57.40 |1.91 [3.33
Yumoto, Iwate [0 41 V0 1010, 1700, 3340 24 0. 41| 1 -33 0.36 3.69
. 57.23 1.66 [2.91 |56.57 [1.12 1.98
Oka, Akica +0.17/40.12/40.21|40. 14/4-0. 10 +0. 17°- 67 0.21 3.14
Hakodate, 57.97 |1.54 |2.66 [56.61 |1.55 2.74
Hokkaido |-£0. 18/4-0. 13£0.2240.24/+0.17 -+0.30 135 0.30 .44
|lwamizawa, 57.26 {1.45 [2.54 5500
Hokkaido |--0. 13|-:0.09|4-0. 16"~

Notes : All numerals in table are represented by the value, DF/L % 100.

Table 2 are also adopted. The positions measured are defined in Fig. 2.
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The same abbreviations as



Table 10. Examination of the sexual difference in the proportion of position of pectoral fin to body
length, (PF/Lx100), in an attempt to discuss whether this can be taken up as one of the

sexual dimorphisms or not.

=R

Lokt
He
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S 09 B e
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Station ? ° Mﬁ v’ (W 4ME—’VM—6:
Ml o | c| M| o | c [Ms V(9 Pe) +(8Pe)
Kasasakagoshima o050 060 4800 Bal o 1710 o1 0-84 0.26 5.24
YRR ok 6 e 08 6 aal i a0 0 %0 50044 0.10 4.20
Shimon\(f);ril:g'uchi il?é?gg Stlg?leigio ﬂ_fb?io 28907'189420'53 0.13 3.99
Hireo: Yamaguchi liéé(.jge ?158%04 ig?m }ﬁé%gg gt'g%oe) 13?35 0.51 0.10 5.08
Tamaghirgliayama lisd&.%?o 2&8?07 18?44 liéé%c; igf}m iggg 0.29 0.13 2.2z
Shido, Kegavwa 1056 001 (456 (17,25
Muko, Kysto gé?gg 3:’3%07 ig%ss féﬁz igéoq 3;8(.947 0.62 0.15 4.20
Tanabe'\%keyama i dr.]i; (:)Eg(.)w Et.g%% 1:t7 6%89 (31:'8?07 ft'cz)?ss 0.56 0.21 2.70
Hikone, Shiga ié?io ;8?07 131?39 Ijzé??o 8&8(.)07 18%41 Q.64 014 4.67
Gamagari, Aichi fd? io 31:'8%07 ig%w 18.90
Chiba, Chiba gé?és igéoe A—ig‘?sz li?dé.)?z St'g?oe 13%470'29 0.14 2.10
Nozawa, Negano ‘1&?6?88 2@8%05 i(s)%o id??s 28?09 ig?m ¢.01 0.14 0.07
Ueda, Nagano :15:765.389 Cigd.roe igéa?) 11?6%8 Cﬂ)&g?oe 18?34 C.33 0.12 2:75
e igeta 6 1ol Lo oo a1 0 oo Lo el o s 37 018 10.50
e vagi |10, 0Bl 006 0 5320 16140 1200 ca0-24 0.1 1.36
Yumeto, hwate |}1O2 11000, ig(.)se ;Zéé.)go it'clfm ?Eg?al 0.02 0.22 0.10
Oka, Akita ;56?87 1(7)?)05 18‘?33 igc')??l ?Egém A:tt’g?m 0.08 0.13 0.62
Hakodata, . |17.5510.99 |5.65 |17.83 10.86 |4.84 |y oq 017 |63
okkaido |4-0.12/4-0.08|4-0.48/4:0.13|=-0.09|-+0.53

lwamizawa, 18.55 [0.73 |3.94

Hokkaido |-+0.07|--0.05/4-0.25(1 7%

Notes : All numerals in table are represented by the value, PF/Lx 100. The same abbreviations as

Table 2 are also adepted. The positions measured are defined in Fig. 2.
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10.50THh b,

j. BEEONE

100« VF/LOYSMIE, MTRERED L ORREARTE0.69, MILED & OH/NT58.58%/RL, 77
HECIRBEED b OWHEOBE &L LB T61.50, BUNIEIRED § O T57.81Th b, HHIXD S DD
SEHE DK Z B M TII59.4~60.5, HETIL58.5~60. 0DFFPICH 2 (§1138), MMt LIl % g g
BE, 19HIKD S HI12thXO § O TRIEDFDS, 6 KD b0 TikMtoFHEehEnKaL, cLTEHOD
1R O & O TIRMEHEO BB E—Td 5, MO TIEICIT 22E0EHE (R) ITEED L DKL
TOAREETH > T, FOVBEZIEO TR XL, BEEEETITRAHETOHET X b POoRTITMEL
T b, BEEEORBICIS 2 OTEMOER & WEOMNBIC LU 2eNs 2HlgT 2 & 1« 2 DFI%
PERNTHEEZOHIDA R L, HENICEROTEY LN A D, BIEL 1 HIXO b O Xm0 U T
FETIR e HIX Db DICRATICY, EIIHEL D & HEO A VRIS 2BEWE {, FIBEEBIMRE 1T
FIFFA—SENCAIE T A5, T & EEEE OB ORI — RO PR W RSN S,

k. BEONE

100+ AF/ 1. OSEEEITHNT, BHEDS OVEEOSA LRI, MtE § kKT, cheh
77.0333 L1878, 20% 7R L, IoB/MEIRIECIXEBED b 0 T72.60, HETIZILEE (BRI EOb 0T
70.40% ZNFIRT, BHIXD & OOVISEOKREFIIME TIZ72.5~75.0, HETI372.0~74. 0DHHITD
% (8125, MHEOTIGEZ T 5 & 19K D 5 b, 16K D s OTIZMOLH, EHDSHXDEOD
TIHEDTT B FNFNK 50, BEEONISEBICI 2260E8E (R) 2/, T &Y GRWBE
OF EHT 46 X OVEIRD 5 HIX D OIS THE LR N, Es OFEiE T N O ARE,
HEKERDHE 200 T DL DS & 0k XU DI THERED b 0T 2 OFAIHIZIET?5.02, HET73.00% /R U
HOZERL2.05, EFEIZL.63Tdh D,

. BIMOfIg

FLF EEE CBEE - DI D 505, B L D BFICEEL T 5, 100+ A/ LOSESHIZBERED
b O TIEFEPBIE OB ICI0L) 5 & Ak & 3 1ITe AT, MTid74.22, HETIE75.00, FI0R/NIHE
TIXBEEONBOHE LH U L EFED & 0 T70.10, HHIFBRED b DT8.77% FNFIVRT,, SZHIXD
L ODONWEEO RS, BT 70.0~73.0, HETIZ 70.0~72. 00 HMNITH B (81335), MHEONEM
PHELT AL, 19HIX D 5 b 14K O & D TIHMEDF D, 7EhH D 5 HK D & O TIFHOTBENLEIR S,
HEERI D SEIE OZEDEREE (R) B TES LOEH O 2 K FRIT L LHT) ©b OISV TER
Th->TEND OEEMEIZ T THEDH R X, T3, ARl mBEONB O EITISN TS,
TRTUHEEDPRD LN, UL b MO TEMEDBBRTH -1, COL 5 1CEEE, LS LU0 BEORNE
MEE TSI BEN D LN, 1 2 OIS RROC TEENSHIKO L 0D LD S BOTD D HIKO
b OTIREBRES IO MELHTId Y, INLEOMOHEEHTRE D, T4DEL 100 VF/L,
100« AL 36205100« AF/L OFFHEE, 19HXDO 3 0D ) LTRHLED b ODIETR NI -
18« 180, METIX18 + 17 « 1807, HNBEED & DHMEME S 3 1T16 « 19 « 1707, BRFED & OVRAL LT d
LAIDR & T RRT,

m. BEOERS .

100 » DL/ LOVMEIL, BETIIEBABED 6 OWBEATI0.59, TEED b OPR/NT7.94, ETTHETIX
BHEED & ODMEOHE & ARICEKRT13.90, FILFED & OPF/NTI.61TH D FHXD b ODONIH
DREBIZIETILS.0~9.5, HETIX9.0~11. 50HMNICH 5 (BF1438), VG ZEINCHMR S D &, §

LB THERERDLND, EBROEE O CEAEND, WHE, HEISIOEHOBEMK D b D
T, MMz 5 PO ERED 2 %L Ficis L o8, AU LEFEE Gl B, i CEENT) T
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Table 11. Examination of the sexual difference in the proportion of position of pelvic fin to body
length, (VF/Lx100), in an attempt to discuss whether this can be taken up as one of

the sexual dimorphisms or not.

|
| ? 5 Me | e Mo ~M
Station ~ [1/(9Pe)? +(8Pg)? —._;““‘f_é____
M o C M Y C [Ms V(2 Pe) 4+ (&Pg)
Kasasa, 59.66 (1.44 [2.41 161.29 [2.00 |3.26 .
Kagoshima |-£0.24!-£0. 17|4-0.28/40.37|40. 26/-£0. 43 1 - 63 0.44 3.70
Yanagawa, 59.65 |1.41 |2.36 159.49 163 274 | o 14 13
Fukuoka [4-0.09{4-0.07|24-0.11/40.12/24-0.08/4-0. 14" : i
Shimoneseki,  |59.79 [2.17 |3.62 59.64 |1.71 |2.87
Yamaguchi |40.20(+0. 14420, 24/ 0. 17140, 120,217+ 13 0.27 0.57
Hirao, 59.71 |1.64 [2.74 [59.26 |1.33 [2.24
Yamaguchi |4:0.13|+0.09/+0. 1512-0. 13/--0.09| 0. 15°- 46 0.17 2.64
Tamashima, 58.58 {1.39 |2.37 |58.31 [1.24 |2.12
Okayama |+0. 14/=0. 10/-0. 17140 . 3012009 -0, 227+ 27 0.36 0.75
. 59.48 1.32 [2.22
Shido, Kagawa [0 %0 4570040, 155750
. 60.03 [1.61 [2.68 [59.62 |1.86 [3.11
Muko, KySto |30 18l 0. 13190, 21,40.22140. 15/40. 26 41 0.28 1.45
Tanabe, 60.39 0.99 |1.65 [59.50 |1.00 |1.68
Wakayama |--0.22|40. 16/-0. 26| 0. 24|+ 0. 17| +0.28°-89 0.32 2.74
. . 5890 [1.34 [2.28 [58.90 |1.54 |2.61
Hikone, Shiga 30"/ 1'0.09|10. 15-L0.27|+0. 19/ 0. 320-00 0.29 0.00
L 60.69 1.57 |2.59
Gamagéri, Aichi ‘:}:0.19:1:O.I3ﬂ:0.2261'50
. . 60.38 [1.41 [2.34 |58.90 |1.50 |2.54
Chiba, Chiba | 0™ 5170 10/-20. 16|20, 26/4.0. 18|10, 31| - 48 0.29 5.12
59.96 [2.09 13.49 [59.23 |1.69 |2.85
Nozawa, Nagano %7 000" 4150 23140 211+ 0. 1540, 250- 73 0.28 2.56
‘ 59.52 |1.76 |2.96 [58.99 |1.49 |2.52
Ueda, Nagano 1 0 1 07 040, 2000, 1410 10,0, 170+ 53 0.21 2.48
Mizuhara, 68.83 |1 55 [2.63 |58.77 156 2.66 |
Niigata [-£0.17|40. 12/40.20/+0.19/--0. 14/4-0.23°-06 0.25 0.24
Watanoha 58.60 |1.84 [3.13 [57.81 |1.36 [2.35
"Miyagi |+0.19|-£0. 13|0.2340.23 -£0. 16|40, 28/0- 78 0.29 2.67
60.54 |1.98 |3.27 [59.80 |1.75 [2.93
Yumcto, lwate 40,1740, 12/40.20/40.30/20 2220 360 74 0.35 2.14
. 59.54 2.04 |3.43 [59.77 |1.12 |1.88
Oka, Aldta 11072140 15|£0.24/+0. 1410 10140 160+ 22 0.24 0.91
Hakodate 58.59 |1.47 12.50 158.61 0.91 |1.56
Hokkaido 120, 17|-£0. 12/ +0.21/40. 14140, 10+ 0 17°-01 0.22 0.05
lwamizawa, 59.54 11.55 |2.€0 60.10
Hokkaido |[+0.14|40.100. 17/

Notes : All numerals in table are represented by the value, VF/Lx 100. The same abbreviations as

Table 2 are also adopted. The positions measured are defined in Fig. 2.
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Table 12. Examination of the sexual difference in the proportion of position of anal fin to body
length, (AF/L % 100), in an attempt to discuss whether this can be taken up as one of

the sexual dimorphisms or not.

Swtion - : : "2 R | —e=Me
M o C M o Cc |Ms v (2Pe)? +(8Pe)?

N | N L T R
tuary 85 e ol s oo o o
sty BN RO DN ED b om | a
Hireer Yamaguchi Z§05:12)2 ;;gé.lOS i:gol 1 7:509?5 i&gélo i.(l)é.%lﬂfo' 57 0.18 3.1
Tamasmrgliayama 2ol o 00 1 0 g oo 03 0.19 5.33
Shido, Kegawa 11577 g ogl gt 7350

Muke, Kydto Zéé?éfq vig?lg T 75)623 lﬂ;'g?le FRAPPLRE 0.29 3.91
Tanabe'\k’/akayama Zéb?g 1 1&&522 1i'gé.iso 7:5@926 iEg(.)ZS 31:'8?35 1.70 0.47 3.59
Hikone, Shiga Zt%é?&;igémig?ml%?go i&g(.)m i‘?fzgo-% 0.33 0.71
Gamagari, Aichi /%5, e %08,078.20

Chibs, Chiba 5%, £oo10 it'gfllszd?goit'(l)?m L0 o208 0.24 8.63
Nozaws, Nagano |05 00 57 0 07 15 P00 17100 0.22 4.53

Ueda, Nagano Zérdfqu&; iLigﬁo 18?14 ?d?(ﬂ ;Eééos it'g?l j| 100 0.18 5.53
Miwhara'Niigam o 110 1s S AR e 0.30 2.59
'MllataHOha'Miyagi a0 13 e 8o |0 1s L6 oot 33 0.28 4.79
Yumeto, Iwate {0l koo igélgzﬁ)bi}gg Y02 40 ae0-2! 0.40 0.51

Oke, Akita ZSC?Zzigﬁo li'gis:?ﬂzzb?% Yoot 1358?160'47 0.21 2.20
Hakoaatiiokkaido e Loits Yo 21 67500 21 L or290-81 0.36 2.25
lwamizawa, ) 73.37 11.58 |2.15 70.40 .

Hokkaido |0 1440. 10/-20. 14

Netes : All numerals in table are represented by the value, AF/L.x100. The same abbreviations as

Table 2 are also adopted. The positions measured are defined in Fig. 2.
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Table 13. Examination of the sexual difference in the proportion of position of anus to body length,

(A/Lx 100), in an attempt to discuss whether this can be taken up as one of the sexual

dimorphisms or not.

? S Me Mo ~M
Station < |/ (FPeP (5P Sl
M o C M o cC IMa V(2P (8 Pg?
Kasasa, 71.31 [1.65 |2.31 [72.63 |1.86 [2.56 ” .
Kagoshima |£0.27/--0. 190, 27|10, 3540. 25| 0. 34} 33 0.4 3.03
Yanagawa, 71.03 1.66 |2.33 |71.07 |1.40 [1.97
Fukuoka |10, 11/+0.08|--0. 1140, 10+0.07/20. 10 %4 0.15 028
Shimenosekr, 71.13 [2.14 |[3.01 [70.78 [2.00 [2.83
|7l : : : . 0.3 . . .
Yamaguchi |--0. 20|4-0. 14/4.0. 20|-£0. 20| 0. 14/ -0 20 >4 0.28 1.20
Hirao, 70.28 [1.45 [2.07 170.07 |[1.66 [2.37 |q o 0.19 13
Yamaguchi [0, 11/4:0.08/40.11|-0. 16/=0.11]4=0. 1¢] ’ :
Tamashima, 70.09 [1.46 |2.08 [69.45 |1.32 |1.90 |y .o 0.19 3 33

Okayama |4:0.15|40. 11|2=0. 15/2£0.13{2=0.12|40. 19

70.87 |1.22 |1.72 70.50

Shi
hido, Kagawa +0.111+0.08/4+0.12

Muko. Kyt 71.22 |1.58 [2.21 [70.92 2.27 3.20 |y 5 0 32 0.94
HRer BYOEe 0 fgl40. 12140, 18/-£0.27/2-0.19|-0.27
Tanabe, 72.40 |1.58 [2.18 [72.00 |3.04 |4.22
: : : . 4. } 0.80 0.50
Wakayama |£0.34|40.24{+0.33/20.73|40.51 40711240 N
Hikone, Shiga |70-10|1.58 [2.25 170.83 1.70 [2.40 |4 o 0.33 2 99

+0.15/40.11|-4+0.1540.30/40.21|£0.29

74.22 |1.89 12.55

+0.2340. 1640, 21|72+

Camagori, Aichi

Chiba, Chiba Y 0 00 0. 12220, 93/ £0. 1640, 23 | 46 0.26 572
Nezawa, Nagano 17000 102, o 02 e 17 o0 120, 17089 0-22 19
Uede, Nogano 1% 070362 01570, 13[ 26, 11|0-0e| 0 118 0.17 490
e L TN LT T BT
watanOha’Miyagi o190t a8 1940 g0, 130 1800 0.20 5.08
Yumoto, wate 73,51, R R A %07 360-03 0.8 0.07
Oka, Akita 7:5()??7 o0 5:'8%17 Ztoé?go ;8?14 igd.rzoo 33 0.26 1.28
HakOdateH'okkaido 390 160 2800 e 180 2l 68 0.5 193
lwamizawa, 70.65 [1.73 |2.44
Hokkaido |+0. 16|--0. 11|--0. 169880

Notes : All numerals in table are represented by the value, A/Lx100. The same abbreviations as

Table 2 are also adopted. The positions measured are defined in Fig. 2.
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Table 14. Examination of the sexual difference in the proportion of length of dorsal fin to body
fength, (DL/L % 100), in an attempt to discuss whether this can be taken up as one of the
sexual dimorphisms or not,
Station ’ ° "e TP (3P | he~Ma
M o C M o C M3 V(2P 4+ (5 Pe)?

Kasasa’Kagoshima fi&g(?zz 18?08 ot igé%? ;8?13 1:{8 156097 0.29 3.36
YanagaWaF'ukuoka iﬁgéoa, gt'géos ;g%? i@&:gé ?Eg(.)oar fd?ig h.ot 0.07 16.06
o achi | 1008 £0-06l Lo 65156 00 Lo 08 L0 12T 0.12 10.77
Hireor Yamaguchi i&'géoe 6209 94;5:.350 1&86?89 ig?m :26?24 2.29 0.10 22.06
Tamasmrgﬁayama 0 000 080 72|60 07110 0807707 0.11 10.04
Shido, Kagawa 0% 008 (0 54/10-85

Muko, Kyato % %008 0650 65 iigd(.)ét)g—;g?oe {6 05 0.12 12.88
Tanabe'\wakayama Yot ?L—%m e 386??9 S0 s :gi D15 0.26 5.91
Hikone, Shiga i?oe 6o 46 s o Ts ;8?13 T 0.19 14.75
Gamagari, Aichi [10%0 157, 0o/ 13-90

Chiba, Chiba 2;8%061.8?05 ig%ss Hewr oy L5138 0.17 8.25
Nozawa, Nagano % 00060 630, 16 o il 040 0.18 8.98
Ueda, Nagano 5070 %olos o 63 o0 Lo orled 6568 0.11 14.72
ieheres igat Lo 07| 0 08 0 600 1110 0840 74215 013 i7.10
watanOha,Miyagi %6 05 s aet 6 13 (:)Egé.soq :lfd?; 2.52 0.14 17.51
Yumoto, wate |7y 1% O O 570 1800, 12 182 0.19 6.8l
Ok, Akita S L SO Wi Ml IS B 0.10 H.41
Hakoc}atflfokkaido E;lé?lo 8&8?07 2&3982 igé??e; }!;.8%1 1 i) iﬂﬁe 1.47 0.18 7.96
lwamizawa, o894 1072 18.01 4y o

Hokkaido |+0.07|4-0.05/+0.52

Notes : All numerals in table are represented by the value, DL/Lx 100. The same abbreviations as

Table 2 are also adopted. The positions measured are defined in Fig. 2.
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22.06%7RY MDD HEOENC &3 TR (1939) 38 X0V (1951) D3 L1z,

n. KEORX

100« P L/ LOWHAEIEL MTIXBIED S OPEATILI, FINED b OBR/NT.42, FIMETIE
EIED S OW17.50TEKR, BEEDL OB 14.39THR/INTH D, ZHXD S ODONFSEIZE E L THETIX
9.5~11.0, HETIZ14.56~17.00FRNICH 2 (H1558), FHHEZHINCHET 5 & SHIX & CEOHH
Kx <, MEROESEOEDEHEE (R) BT NTOHIKOD b DI TEREEDOND, EEOFD
REVORUE (PAEHT) FEOS 0T, TOVEHEIZMET. 75, HT16.99, WEDOERIZ 7.24, [EHEE
(R) 1Z66.42, FTB/NIBERBED S OT, ZOVHHEIIHETI10.66, HT14.87, THDIEET 4.20,
=B 11.46TH 5,

JEOE IBIOTZD BIZFY 3 2T 5 BHEO S BTED ZLEDOTH-T. F (1901), M4
(1921), H. RENDAHL (1933), #E (1934), V. D. VLADYKOV (1935), #iH (1936), P (1939)

FHKEHBROBEAMITINT, MOFRBRBEN THEPORS XOKENEOEAT L - T, HEIT
S EOROEARBEL. B3, T405, BBIAE 26 mm T, BEEEI DL TR
WICHIE {, BEOLIRZO0RY, BERO I D TIRE SEEFRELEN (B3MA), B2 o 73 ToE
EREIAE 37 mm T, ZORIDONY 6D, I LICEE 47 mmTiEE U W o enen R U EEDMN
g% (B3INB), AEmmITiLs L, BOMNFIZITEAEEU VDS, HETISE 2 BaE AT
=S/ U IoBEEN lamina circularis H3/NZERRE U TR S, CHUT L - THEHE OB TTEE & /25
(B3MC), ULhrLIDOEEDH T lamina circularis 3 X HODTHEHTSH b, T2 HEL T
IRVEIR D B - C, IERGTEEMER RS B L SIEEETH B, HUIAE 58 mm Tk, EEORIZ A~ FRETY,
H2ERIMOES LY EL, FMBRL 200, HES G LR PR Ofiieiiak 205
BEDHE L D MU Iy, lamina circularis Z#ITICHIRICHEREL, H3» 58 9 AL E Tricds
WV, B LIREOERDPDTRICAL BB, BEODHIL, COBION 3% (B3MD). CORES
Tid, MEHOMHEESN T EBICXBITE 2, AULAEE63mm T, EORIZR) DL HiELd LT
Y, BoREFIIEL LHEEL THEDERB L DL, ToinBRIIOTICMAT %5, LIchi-> THEDH
TRITAEZRL, 1 BFERIZERET? B3ME). #E e mm THEEOGER, £OEIOM &
Th, B2 5E 5 TOEEEOTNITZLTPICESET %, FAE8smmitizs s, 2,088 ET
DOEBERZZDORION T 3L, SOWEIPLE6 L TOFERITDRION L1 PHEIET 5,
ZOTIDEDINIMAL T, ORI FERICE S (FE3MF), EI3MDG EHRENTNEKE 122mm &
121 mm O FORET, A—BE TR0 TREBUIZAOHREOERIC 2 20OEBH 5 L 2R TN A, T
BOLMERB LEROE IO TEULEEL, E2ERKOEIITHT 5 2 oRE 13 51% Tid70~80%
WHLUT, BETIHE0%UTTHY, FE 1 « 2BLTEEDL NAED LROFIRE, A& TIZIES /3
LOOHETHHDITHL T, BEATIEBERTH %, EEOOEOESE, AESSnundBA LD 8 BHE
T, WOBEEFRIZIIGICHE>TRE (BB, —7, HRAEESe nmTiZ 47mmDBE L b bEOMZ 0
EBIKUTHEARL, 82 L3 EROEXIRRELU L, £ 2 BERERIIEEYY, S0tz (38
3MT). hE126mm Tk b6 mm O DEIFFAMICE EED (FEINI). COLIITED 2 v DWEEED
FRIE TR & AR & ORNIZINT, MTIRERIIC T 59, HTIRELOEEEALND,
CCTIREHXP LEEL 728 DT DWT OISR, MOREDEZ XD AN S FO 6 B3 1o (5
48D AMIZEDOTR TN, o FREETROIGELIN g2 2T %, BOBRIICHTL£0D
Mo#lald, FiRUIZ L IlEE & iRl 72008 (AMRH, 1961a) TRND L 31T, BEEOSR
WEBDBDIDOCB LD BRI R ERL, BOEREDD THENC O, 6O 5 b TR ERN
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Teble 15. Examination of the sexual difference in the proportion of length of pectoral fin to body
fength, (PL/L x100), in an attampt to discuss whether this can be teken up as one of
the sexual dimorphisms or not.
‘ Q 3 Mg S— Mo ~Mg
Station v - - v . c [:1\/6 V(2 Pe)2 4+ (5 Pe)? /W

Kasasa'Kagoshima £ 5% (31;(7)?09 1%?84 ﬁd§g5 li'tsfzﬁ‘ iif i%Za 4.20 0.37 11.46
Yanagawal:,Ukuoka :50889 ;:.8%06 $O6g4 1:!/2109(130 iE?)%O? 18%46 5.03 0.13 99.93
o uchi | 'L, 06l 006 8 5110 13l L6 oo 5658 014 .76
Hireer Yamaguchi 20 0rl0 oslk o 51|20, 09 ?Eg?oeyig%sﬂ'% 0.11 6642
o yama |6 a7 o8| o 0 11| 0 o8| g6l 013 50.87
shido, Kagawa 6106 0 040 411750
Muko, Kysto ﬁb??oi?mi?ee Yot ;(1)?101?644'81 0.16 29.33
Tanabe’Wakayama 1:504;8 i{g%zo flsgl 1i50625 3:.84.1-183:.??12 6.24 0.37 14.12
Hikone, Shiga gé?ge 18%04 G;Lig.lzxs lﬂfcfgo ;8?14 18?974'65 0.20 23.04
Gamagari, Aichi ;:16%83:.8?06 580 l16.40
Chiba, Chiba fd?& igc.)% 13?47 i{fé .1?2 iclfm ZES%O 5.98 0.2l 27.96
Nozawa, Nagano 1:&)%8 gég?oe icl)?ss ii’é‘?fg iLigA.rle i§69§7 5.25 0.20 25.96
Ueds, Nagano ﬁé?& SES?% 23?54 icﬁ% it'gl.}oa E:St'(lf)sz; 5.49 0.13 40.97
ieors  iaate |20 06 L0 05 0 570 tel Lo 11| Lo 67638 017 36.72
WatanOha'Mbagi NSRS S A A gt 0.13 47.08
Yumoto, lwete igé?& ig?% 1824\8 ;769716 2&3?12 18%68 6.11 0.18 34.70
Oke, Akita 26006 13?56 iifé(.)z:a 28?09'13?634'81 0.1 31.83
HakOdateH'okkaido T N SN W Y Ko gaft 46 0.19 22.98
lwamizawa, 9.95 10.71 |7.08

Hokkaido |--0.06|+0.05|20. 46|12+ 40

Notes : All numerals in table are represanted by the valus, PL/L x100.

Table 2 are also adopted. The positions maasured are dafined in Fig. 2.
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Fig. 3. Morphological change of the pectoral fin with growth of the fish.

Body length(mm) : A, 263B,475C, 53:D, 58;E, 63:F, 85:G, 1223 H, 121;

l,56 3 J, 126.
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Fig. 4. Six typical types (A-F) of the pectoral fin in male loach.

~

OMDBIEDOABEL D AEV,. TG 2B Y I0IHEAIEE, B 2ERORHPE 1 [ES 2RO TR
SDEE REEATTHE LD M T AR L, EELUDNEIEICKRIEN G, RIFCET S0 CH LD,
BETBTADRESIOFHTH S, CHIRBIHE X {BTODD, B2 EEP I LHZUEDINGEL Y
YR TWAETHET 2, DEZEINGEFET, 6 20O I LTREIHEAITET, £ s CERIE
OEBTESHEEPEEL, BOMMWAE L, BE»L TRICHT THL, BTFHICEBUTNIHEMT
b —77, EELEBENCIRT HEHEESD S GITHELTIETEN s BUEO—mC LTI 5,
FENZDENC k {EPL Tieh, BOBBRETEEORTHIZTEA A, CHEBEZEDI L TIRED
FEBEUIETH DY, FECDR L D § EBAFIGLEBbs,
ZHKEEOHED WEE% AU T DB ETREL, SECET 2 MEABROBIITE T2 Hao#Ee2 R iz
(#F1632), TROBESTIREEOTBARICET 5 DIIEFOLOOA, FIZBEIEHIOL OIS T
HHH GorUMERR 1 RE), CEUZERE, @, TIE R (BFRE) 3 XOHEO s #X, DI
e (TEEfs L OORARD), &)L SE&, fdl, B (R, Ehts JodtieE (&) o 8 #iX,
EfNZ ¢, FRIREE, JuEd (BRRE, R UHERZIR) 02RO Tab, AtCo2z
OEDMEETARRZHFR, AL LCEDIMBELTIKBERIBUTHD, COL 5 EL T 2REEDTX
KERMOHE DL O TIXCRE I DETH - T, ZOMOBODHETHMRIIFTH 5, &8 2 BELOTIH
DPED T IIMORESENS L b A EET AR, T2DHA B+ C - DEICET S 6 OOHPOMT HHI
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Table 16. Geographical variation of pectoral fin types in male loach.
><?\\\” — Number of individuals Percentage
“ —
Station | ¥peofpectoralfin 1y g 1 e i e[ Flsum |AlB|c|D|E]F|Sum
Kasasa, Kagoshima 1 é 7 14 86 100
Yanagawa, Fukuoka 15 15 100 100
Shimonoseki, Yamaguchi 4011 15 27 | 73 100
Hirao, Yamaguchi 4011 15 27 | 73 100
Tamashima, Okayama 8.1 7 15 53 | 47 100
Shido, Kagawa 2 2 100 100
Muko, Kysto 2113 15 13 | &7 100
Tanabe, Wakayama 1 2 8 2163 25 100
Hikone, Shiga 1] 6 9 22| 11| &7 100
Gamagdri, Aichi 1 100 100
Chiba, Chiba 4 11 15 | 27 73 100
Nozawa, Nagano 2| 7 5 l 15 1347 |33 7 100
Ueda, Nagano 113 i 15 7| 87 7 101
Mizuhara, Niigata 7 7 1 15 | 47 47 7 10t
Watancha, Miyagi 6| 9 15 40 | 60 100
Yumoto, lwate 10 41 1 15 | 66 27 | 7 100
Oka, Akita 1| 2| 71! s 15 | 713|473 ' 100
Hakodate, Hokkaido 2 1 8 1 3 15 13 7153 7120 100
Iwamizawa, Hokkaido 1 1 100 100
Note : For the marks of respective types of pectoral fin, see Fig. 4.
DOBEILES, @, (L CRBEM A JOFAND), B, &1L w#, BRl, T, S8 LOETO1H

X,

FTE 2 BRSO R D I KT LA, TDDBA - B - E - FAUCRET 2 OO A0

T AMPACEE (BRI, VR L R) 1O TH B, HEHT ABIE UIg AL E D3R - THTHL
FkEs L ocdhigi (BaEm) © 7 KT
BT, FFEGLEFETIE, B, ER I FROEE?ET AFBIRHINITPL -1,

TV 2 KRR, BEH,

HEDOIREEDICIZRD 2 DDEEH 5 EE5H), 20 12 (AZ) ZRZHOHMX

BB (ERITds X8 EHT), #IS,

B

TRLNDIET,

Fig. 5. Dimorphism of pectoral fin in female loach.

— 109 —



110 KOBRom E OB BolGErrE 11 (1)

DINZEDE XD o~3/ 4 THL, Fls MR 2 #H0, —RU THOMEE XTS5 fip 1> (BEY)
ETFHEO— L VET « B 5 OMEKICH SN AERIET, BoMRZoRIO,~2/s TR, %
FRZP0LY, BEOEXIIE 2 FIIE 3MA L) THORERII EE L 5o T 50, ZOEEIRARIC
WBIBEYBAX L, FRUIHOBEIT X PITW %, - T lamina circularis OAERHL /31U
HERED RO I NMER S B 5.

0. KEEORX

100« VL/LOSFEEZ, MTIREMEDS OWEKRT. 17, FBED S OWE/NT6.06, LITHETIZE
HIEED b OVEDBE EE D LBAT, 11.50, ERED S OBFNTS.09TH b, HHIXD b ODFHE
DOAZHIIETI26.0~8.0, HETIE8.0~11.008HMICH 5 (551772), PHE 2R T 5 & &K
EBITHEDT AR £, RO LEEOZEDEEE (R) & TN TOHKICBNTHREEBD NS,
INHDI B, VIGEOIEMEEDGE L RS OOERO S OT, KEO3.29 %, BULIELNIVOERE
RO b DT1.26%, (SHEEORS KX OORILE CEET) ©b 0T 30.87, fitd NIV OIFERLO S O
T4.82% ZNENRT, HOHTWENEER § SBFEEME (1936), PIME (1939) J6 X0V (1951) ©
HEIC T > T TIBEIN TS,

p. BEDODEEZ

100« AL/LONEEEIE, HEMHEE & CBAFED b O EAT, FNF19.9938 1 0N12.80, FITIEMEED
b OBBRINT, FNENT. 728 L 08.70THh 5, HHXKP LSS 0D 5 HEMED b O TIXRES,
FICHE TR RS L OURE R RN I B B X IV TR S 2R L, BRED L ORBEOR 3T
WTBMED B BN FIUCVMER R L 12, 0 & ) ICHIEORSHE IR T, £
B DT 3o TSNS B A L 9 1Iciibin s, ZHXh 51872 § O OGEO RS BIIMETIX7.5~9.0,
HETIZ9.0~10. 50@EPNCH 2 (F18E), THHEPEINCHE TS &, WINOMRKO $ DT b DT
Kk &, MR OEEBOEDEEE (R) WHILZHR L TNTOMRD S O TEECBDOND, il
OFSBOEBAED 2 %P FICEL oo T, BF, HiB, &k J0EO 5 X0 8 O T, (IH
CEARD) 35k BB (BFRED 080T, IJIEFUCGENMERRL, SE ERA s voiun GF
HEET) B LOES (FHTE) © 40T, FMEN22.17368 1 1820.61TH b, HOTHEVEEER § DEEIZ
PYE (1939) d8 X0k (1951) OB Tle 2 NENREL T,

a. EREEER

100 « DB/ Lo, HECIREAEED § OO D b 0L b §FL L Ax {9.97, FHBED LD
VE/NT7.57, FIHETIIENIED & OP51C.50THRA, DN TEHED § Op3k & £ T9.90, HIZHD
WETED S DT7.39Th b, GHRINCHA S & SEEBEORSHUIM TIZ7.5~9.0, HETIE7.8~9. 0DHTH
PIiCdh 5 (88195%), VERHRICH#ET 5 &, 19X 258728 00 5 LISHIR D & O TIRHED T3, 58
DD 4 WX D S O THTHEOHBENENA S, MHEEOFHOEOEEE (R) Jun (FEHD,
T, EIAS LK O 4 HIK D OISO TEREED 5, N5 OEEIEOTN A MO RN,
UL, CibOESRIIEREDR0. 4%EE CRETIEEL, BHEEL 4~50/NIWVETH 5,

r. BREER

100 « AB/ LOOMNEMEE, HCIZBHEED § OBEARTS.59, ERED S OBNE/NTZ.12, SIHETIRE
WEED & DHEATI. 84, B/NIHEDEE & BERICERED § O TC7.67TDE2 ZNFNRT, ZFHIXDYE
EMEIZE & U THETIZ7.0~8.5, HETIX8.0~9.5 D&PHMICH B (82058), CN o OEHHEIZARHIK L b
HEDGHARE L, MEROPEEOEDEEE (R) ZEM, Wr (FEEfS X ONEART),  Fil, 5,
WE, T#H EBF (LRWBICERI, I8, Bl AFCIOPHEOBMXO $ O THERLFD LN,
FR4H VSRS, FiEklZe L obiEE (BT © 3 HiXO 3 O TREFEEOMYS 3 LETERDEAN D 6
N5, MHEOFEMOIZIERD & OBEATL. 44, BRED & OB B/NT0.55, EFHEREM, L GF
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Table 17. Examination of the sexual difference in the proportion of length of pelvic fin to body
length, (VL/Lx%100), in an attempt to discuss whether this can be taken up as one of the

koo

sexual dimorphisms or not.

SEVNON R e N TR e |

Q 3 Me . N Mo ~M3
Station v . - v N - e V(2 Pe)? +(8Pe)? (9 Pe) (2Pl
o agoshinna |10 1011007 50 980 19150 14 22 0% 10.68
YanagawaF'ukuoka ‘igéosg&'g?oz lé?ss 18?06 g_r'g%z; 18?48 126 0.06 1995
Shimon\?;eqiig'uchi 18?0528?046;8?4613?103&8%07 Yoot 0.10 2
Hirao'Yamaguchi Zgg%ol;ig(.)o\“s18?44353?083;8%618?592'56 0.08 %0.87
o yarma |0 08 1004 o 63 008 Lo o orge® 25 0:09 231
Shido, Kagawa ‘;8204?£g§03i8‘.‘38 10.80
Muko, Kysto ‘lg?oéig?o\%z&é%@igéz?);Lig)?og Yorgr 16 0.14 1500
Tanabe,\Wakayama ‘iffm ié?m féc.)gg 13?188&:84.{1? ZE??% Lol 0.31 482
Hikone, Shiga ‘;géoéig?migﬁfsz; o el 0 1o 1622 0.17 5.4l
Gamagari, Aichi ‘15?05 2320418?38 11.50
Chiba, Chiba |1 00 o Oy O a0 10 Lo 070 sa #2011 1.5
Nozawa, Nagano ‘:_ﬁg?og?kg.los 3965.3542&8?21 ;;8?15 1&35252'18 0.22 10.08
Ueda, Nagano ';(1)?0628?0412?592{:.820928%06 18?652'49 0.10 24.92
a2 B0 oot o8 a0
Yumoto, lwate (:?L—'g(.)osgt'g?OAfig%slgmi?10(1'3%092'37 0.15 15.69
Ok, Adta 1800 0 05 L0 74 40.09%:0 06 1075, -2 0.1 19:99
HakOdat;'okkaido ig?w 3:'8:.305 ig?% igélzig?mlfool'ﬂ 017 10.06
lwamizawa, = 16.89 10.65 (9.41 |0 40
Hokkaido |4-0.06|£-0.04/0.61| "

Notes : All numerals in table are represented by the value, VL/Lx100. The same abbreviations as

Table 2 are also adopted. The positions measured are defined in Fig. 2.
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Table 18. Examination of the sexual difference in the
length, (AL/Lx100), in an attempt to discuss

A

the sexual dimorphisms or not.

BB

B

11 (1)

preportion of length of anal fin to body

whether this can be taken up as one of

® 5 Met Mo ~Mg
Station y . - v . c ga V(2P (8 Pg)? N LT

Kasasa,Kagoshima igisig?wif?mig?lsg&ga1i?(.)n I.54 0.19 793
Yanagamﬁ"ukuoka ¥ g?os ot 18?45 igc.)oe 0o 2&5?46 C.99 0.07 14.09
Shimon\?z?ne'xl;iéuchi ‘15507 3&5?05 1’3%3 13?08 SES?O@?\:.?)?G)I 1.28 0.10 12.35
Hiraor Yamaguchi ‘;gdfos %0 o4 To'so 3:%?08 ?Egz.loe 18?57 197 0.09 2217
Tamasmngl:ayama 006 R Toor 600 28?77 1.28 0.08 15.47
Shido, Kagawa %05 1082 /6.2, 5110.50

Muko, Kysto é;igz.}oe% C:)Eg(?% 18:.268 fd(.)%l (:)Eg?oa 3&?.377 1.79 0.13 13.75
Tanabe'\x/‘akayama 2&5921 ;8901 i i(?gs Zég?za ig?lé 1??67 0.65 0.31 2.09
Hikone, Shiga 5:18?06 ig(.)oat 181%54 ijgéc.)go :_L'cl)?mﬁfga 1.77 0.20 8.70
Gamagari, Aichi 5000 "6 0el%0. 5512+ 80

Chiba, Chiba éf{g.)os C:)L—'g?o:m 181.347 i)é%gz ;;(2)?16 it 16 0.22 9.77
Nozawa, Negano [%'6°0; 8&(7)?05 ?Eg:,sm ﬁéﬁa 40 10/m0 oal1 90 0.14 13.22
Ueda, Nagano ié%o*x ig?os ig?w lﬂgd .128 13%6 35%542-% 0.10 20.61
MIZUhBFaINIigata 0 0010106 400 12 0,09 40 862-28 0.14 15.83
‘WGtGHOha’M;Yagi oo ig?% igﬁ?ez 5_96?1435'2?10 Y0 08214 0.15 13.87
Yumoto, Iwata 5 3% 0 500 104 1010, L0 3|3 g7]1-56 0.19 8.25
Oka, Akita ?t'(zfog SE(Y)?Oé 1(5)6.)68 ;Sé?gs 18?06 13?56 2.07 0.11 18.96
HakOdatT—l,okkaido 0 09 Lo 06l Lo 74 X0 130000 o 9g 06 0.15 6.89
lwamizawa, ' §.45 0.66 |7.76 12.50

Hokkaido |--0.06|20.04|-+0. 50|12

Notes : All numerals in table are represented by the value, AL/L %100

Table 2 are also adopted. The positions measured are defined in Fig. 2.
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Table 19, Examination of the sexual difference in the proportion of basal length of dorsal fin

a v oD JE B W

[
—

w

to

body length, (DB/L x 100), in an attempt to discuss whether this can be taken up as one

of the sexual dimorphisms or not.

? 5 MQ e Mo Mg
Station ~ |1/ (2 Pg)? + (38 Pe)? ,_toii},:}
M o C M ; - C M3 V(2P + (g Pe)?
Kasasa, 8.13 [0.96 |11.84 I8.87 l0.74 |e.32 f .
Kagoshima +0.16/40.11%1.39/--0.14/+0.10/+1.10° 73 0.20 3.59
Yanagawa, 775 10.61 7.84 [7.89 |0.56 [7.05
Fukuoka +0.04-£0.03/40.37/-0.04/+.0.03--0.36]° 1° 0.04 3.34
Shimonoseki, 8.06 |0.75 9.36 |8.5¢ [0.83 9.74 0.50 0.11 4.58
Yamacuchi —0.07|-£0.0540.62/4-0.09|+0.06/40. 70" : :
Hirao, 7.78 .65 |3.36 7.98 [0.83 110.39
Yamaguchi --0.05|-£0.04/+0.46/+0.08 +0.06/%1.22° 17 0.09 2.16
Tamashima, 8.17 0.61 7.45 18.30 10.66 7.92 |y |, 0.08 |58
Okayama ~0.06|=-0.04|--0.54/40.06|+0.0540.81/°" : :
. 8.56 10.77 19.03
Shide, Kagawa 307,10 6 0511°0. 60/ 10+ 50
i 8.25 0.63 [7.58 [8.70 |0.66 |7.54
Muko, KySto 35 07140.05/-£0.60/-0.08-£0. 050, 63045 0.09 4.83
Tanabe 8.40 0.74 [8.86 8.38 [0.74 18.84
Wakayama |-£0. 16|--0. 11|- 1 . 3440 18|4-0. 12|41.491°- 03 0.23 0.11
. 1859 0.65 17.59 [8.82 0.70 |7.98 i
Hikone, Shiga 11070140 04140, 51|20. 12/4-0.09|+0. 98023 .13 .75
o9z lo.so [s.e7 |
Gamagsri, Aichi +0.0740.05 :1:0.499'90
. . 8.48 0.62 17.30 [8.92 [0.65 [7.29 .
Chiba, Chiba |36 4 0 04l 0. 49|40, 11|-20.08 -+ 0,900 44 0.12 5.58
8.84 (0.68 [7.74 18.97 [0.59 |6.56
Nozawa, Negane |1 ng/ 1'0.05|+0.521+0.07+0.054-0.570- 13 0.09 1,35
8.74 |0.68 17.72 |8.88 [0.63 |7.13
Ueda, Nagano |1 661-0.0540.52+0.06/+0.04/--0. 480 14 0.08 1.66
Mizuhara 757 0.75 19.93 |7.43 |1.07 |14.41
"Niigata |-£0.08|--0.06/40.75-£0. 13|--0.09|4 1280+ 13 0.15 0.87
Watanoha 8.51 (0.55 6.44 18.97 (0.5 [6.23
"Miyagi |-£0.06|+0.40/£.0.47/£0.09|-20.07|£0.74/0- 46 0.10 4.39
7.61 |0.64 |8.44 [7.39 l0.86 |11.57
2
Yumoto, lwate |30 0ol Y0 04|-£0.51140. 1540, 110,370 %2 0.15 1.45
. 8.17 0.49 l6.05 l8.51 10.59 6.9
Oka, Akita +£0.085|+0.03/+0.43/+0.07120.05/£0.61° %4 0.08 4.07
Hakodate, 8.11 059 [7.26 [8.43 10.59 l6.97 |/ o o1l 5 o7
Hokkaido |-£0.07|+-0.05|40.61/40.09|+0.06/+.0.76°" : 2.
lwamizawa, 8.01 |0.69 [8.65 8.40
Hokkaido |4-0.06|4:0.04|-=0.56{""

Notes : All numerals in table are represented by the value, DB/L % 100.

Table 2 are also adopted. The positions measured are defined in Fig. 2.
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Table 20. Examination of the sexual difference in the proportion of basal length of anal fin to
body length, (AB/L x100), in an attempt to discuss whether this can be taken up as one

of the sexual dimorphisms or not.

° & N — Mo ~M3
Station ~ (2P +(8Pg)? S —————
M - C M o c |Ms /(2 Pg)? +(5Pe)2
Kasasa 7.54 10.49 |6.46 18.87 |1.77 {19.93
Kagoshima |4-0.08/40. 06| 0. 75|40, 03/--0. 232 74/ - 32 0.34 3.90
Yanagawa, 7.12 1040 [5.59 [7.67 [0.64 8.3 |i 0.05 10,81

Fukuoka |4-0.03/+0.02/+0.26/40.05/£0.03{40.35

Shimonoseki, 7.59 |0.58 |7.59 18.39 [(0.79 [9.36
Yamaguchi |-4-0.05/4-0.04|2:0.50[£0.08|-40.06[40.67

Hirao, 7.18 |0.53 [7.4C |7.97 [0.74 |[9.33

0.80 0.09 8.99

Yamaguchi |4-0.04/4-0.03/-£0.40{2-0.07|-£0.05|+0. 62 7? 0.07 1.23
Tamasmrgl:ayama RS oo se 6 0650 04 %0 70071 0.07 10.09
Shido, Kegawa [[r0%0c X070 ZESL.L@ 9.00
Muko, Kysto ’;8206 C:)Eg?m 15?54 ié?og 358?05 ;£6?24O'63 0.10 6.61
Tanabe,\)(/akayama e r e T el ke L0 12 10078 0.20 3.87
Hikone, Shiga |5 %0 8 o sl 0 b 10k 0-63 0.15 | 4.12
Gamagdri, Aichi 323?07 26 0s 0 el 25
Chiba, Chiba 501 088 53 a6 13?128&3%09{18?99 1.21 0.13 957
Nozawe, Nagano 5350 %07 187 0% 0 % 0 0nl 0 08k 0 50-70]  0.09 7.8
Ueda, Negano (5107 %88 0 o orl o s 40053099 0.10 10.44
Mizuhara, Niigata Z&Qgém ingrm 1i2(.fc7)4 i:'g?us it'éc.)m ;fi .1';60'76 0.18 4.32
Watmha'Miyagi 6 060 04 Yo' o120 08 0 gl 44 0.13 11.06
Yumoro, hwate (110 O o o0 0L 0 6067 0.1 6.03
Ok, Alita 5 8700 80 0 an i ton 6 0 6 56081 0.08 758
e kkaido [0 13, L0 00| L1 36 o 120 08 e 94l0-65| »#= 0.17 5.7
lwamizawa, 8.03 (0.56 [6.96

Hokkaido |--0.05|0.04/-£0.45/7+7®

Notes : All numerals in table are represented by the value, AB/Lx100. The same abbreviations as
Table 2 are also adopted. The positions measured are defined in Fig. 2.
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AERT), Rl BE (EEM) 38X O0VEROSHXO § 0T, £NEN10~12THEMR X WERZRLUT,

100 « AB/ LOIIE 2 MR » shXBNcA 3 &, 2, 3OFNZBRINE, TR WMEZRTHIXD §
DI, MTHIRXVERRL, FOSICHET/NINERZRTHXO DT, BTEMIWEZRT, D3
W SPATHC HBB S B B R, 270 ¢ OIZIIREROERE S d BMESBEEES Y, AHKO L0
T35, FIEOTISEORE SOMEMEBEDZNEIXEZIEF—HT 5, 3005 19WXD b D% #X il
100 « AB/LDYEHEDIEN 21l & HEE 1T DN TH D &, BRFED bOBENEN LA 36, BF (R
R7) BED & DY 2A1& 547, WL (CFEAT, W (PN 30 5 OEMED b OWTilE e dicEhnEnte .
18« 19RITH Y, FIAHMKITISIT 5100« DB/ LOFEEDO K S IOMEM E 100« AB/ LDEN & & Hisk
ToE, WTRMHEL S ICBHED L OVEA, DOV TER (FR), B (bEm. wE i, 5
R, THE, FROL, HUES, BKEEEOMERIT, | A5 1060 E TIRSEA—RL, ZNLLFOEL Tl BT
BY Do FNMETIIE/BED  OVMEE b 1 b, BHPED S OBZNEFN2MIE 3 6L, FHED b Oy
SPLE 4 fi, BBED DM 4ME 507, TEED DD 5ME 61, BF (LHM) ED L OB 6 L 7
B, BERBFED § DM 7h1E 8 i, WHEED S DI 8HMLE 9 KL, HEEED & DP9 [ & 100IT, MO -
BE—#H9d 5, UrLIniEE CERRT EO O TIZIBME 200TC, BEADEIK XD, Ciudiois
KBS EDDTL V0 L kb b0 EEbNs,

s. B W B

100 « CP/LOEMEIL, M TIZFHINED & OBEATI.35, FHBFEO L OWE/NTE.10, FIHT
WWBHEED b DRERTI1.60, FREDLOVMOBS EBRICE/INT.69%FNFNRT, ZHIKED S
DO DFEEE, FEUTHTIRG.0~10.5, HETIZ9.5~11.0DEWPHNITH 5 (88213), WD TEE % Heig
T5E, 19RO EODS 5, BE HRED FEO L0 RKR18HRD $ DT, HOTHKX L, MR
DOFEHHEDZEDEFEFE (R) @M, 0 (FEWe JOSEAN), Wil =E, %E, F%E B (W
1), HiRS L OVEIRO 10MIX O 3 CicisTHEREEEY LN, BRE, gkl B EFRET), =3, B
M Lol (BEEm) © 6 KXo O TRERE S FD 6N, FEEOMMEZEDO KR XUV OIS -
OEWFED § OT, ZNN1.0088 L080.92, ZIEFEEORIVOIER, Milids Lo TEED & ©T,
ZNEINT .81, 7.6433 LN7.00DERRT,

t. B & B

1000 « W/ LEDNMHEIL, MTIMIUED L 0BT T10.58, BEED L OWBE/NT6.65, FIi2HET
WEENED L OBERT10.10, B/NIMOBEERULETFED DT 6.51%2ZNENRL, FHIED §
ODIWHEDOREZHI, WTIE7.5~9.0, HETIE8.0~9. 0DHEHNICH S (BE22F). WHERIDOFIGEDE
DOEFE (R) F16iXD 005 b, (0 (FER) BIERE BRI ©2#Ko0 4 olcist Tos
HEERDLN, N0 OFHEIZEIE TI3H, BETENTEOBTRENENKTH 5,

Yk, BEBERCHREL TN, b OEBRERE LD TERORLE @23F), 3005, %illE
ERATIC IS LT A MEHERS O SEEE D ELSEEHCRED S NIz DL, 16RO & Om 3 BT, Wilcis k(N EEED &
Eabiehanle, g JOBEOEZESPI5, £EV 14, BRERES IO OEEN 12, BWEDI0,
TEDRIBYS 8, AMIDS 6, @IS IO lE, BEOSMEDN 5, WHEERED 4, IIMOMED 3, FHE,
MZ4EIS LN IEEDS 2, WESICBEREORIEY | THbH, CORED L ZHX O DIcHRIzALNS
PWE S5 &, MM LD R, MER L NICEMEAEVE O, B, TEROMBREHICh b,
T TIE 78 T, To BRIl DO T M 2 thikd 5 &, MDA A S WE 2R3 HiXKiS 16 i o
5%, PRITTI2MK, BEE, IR0 L RO & MEBTENENI - 12+ 2HK, DRETBHXT, Ch
DT BN ORI NCERDED O NI MR R IS A &, HEL D AIEDMMAMNIL L, EREEERE L,
B, REEIS KOO ENMBRISOOETIChH HHEEARED B L ENTE LI,

MR O SIE O ZE BDSHEE TR b NI ERCR S Bl g A &, JIE U T20/EE® 5 h T
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116 AR OH #E BB BKHEIER 10 (1)
Table 21. Examination of the sexual difference in the proportion of hight of caudal peduncle to
body length, (CP/L % 10C), in an attempt to discuss whether this can be taken up as one
of the sexual dimorphisms or not.
? 5 Mg e Mo ~M 3
Station ~ |1/ (9P +(8Pg)? ;_r:%g_,,fj
M o C M o Cc Ms V(@ P +(8Pe)
Kasasa, 9.72 0.99 [10.20 [10.29 0.72 6.97 i1 o, o _—
Kagoshima |0. 16/-0. 11|=£1.19/2£0.104-0.10/4-0.92"" - :
Yanagawa, 9.29 |0.64 16.88 9.53 10.66 [6.96 0.24 05 4.44
Fukuoka |40.04/4£0.03/4:0.3240.034-0.0340.35 " “* : :
Shimonoseki, (1058 10.76 |7.22 |11.26 {1.09 19.71 |/ ¢ 3 s o7
Yamaguchi |4-0.07|40.05/2420.48/+0.08+0.08+0.70"" N :
Hirao, 9.79 (0.61 |6.27 |10.15 0.66 [6.47 |/ o o7 _—
Yamaguchi |20.05-£0.03/:0. 34/4-0.04|4-0.04/+0. 43" . :
Tamashima, 9.00 0.61 [6.77 | 9.63 0.70 17.22 |/ . 08 _—
Okayama |30.06{40.04/4-0.49+0.05/40.05/4-0.73" .
Shido, Kagawa £6186i84041394212'20
10.46 10.82 |7.84 |11.04 0.93 18.43

\4 - ) -
Muko, KySto |5 09/4'0.06 +0.62/2-0.08 ﬂ:O.OES:l:O.7OiO‘56 14 4.2t
Tanabe, 11.3510.97 8.55 11.50 [0.71 (6.15 { " I

Wakayama |20. 21|40, 15]-=1.29220.12/4-0. 12 4:1.04, : :

. ) 9.82 [0.69 16.99 [10.82 0.84 [7.76
Hikone, Shiga | {4 070 05/40.47/--0.10/20. 1020, 961 - 16 6.51
Gamagéri, Aichi 569?13:800832816911'60

. ) 9.19 0.67 |7.28 ]10.02 0.63 [6.28 .

Chiba, Chiba |15 06 £0.04/-0.49/-20.08/2-0.08 £0.770-85 12 7.00
10.60 |1.09 |10.32 {10.57 0.95 19.02 . .
Nezawa, Negano |46 "1/ 0.07/4+0.70 £0.08/--0.08--0.79.0-03 15 0.23
10.10 10.76 {7.50 !10.64 0.81 [7.64
Ueda, Nagano |14 07):£0.05--0.51/=£0.05/-£0.05/:0. 5,0+ 5 10 5.42
Mizuhara, 8.10 0.67 [8.26 | 8.69 0.76 8.74 505
Niigsta |£20.07/-£0.05/0.62/--0.07,4-0.07 40.76°->7 11 5.20
Watancha, 10.05 10.65 |6.43 [10.97 0.61 15.59 5
Miyagi |40.07|20.08|£0.47/+0.07/40.07/%0.67°- 7 12 7.81
8.46 10.58 [6.81 | 8.77 0.67 17.66
Yumoto, wete 475 051400840, 411+0.08/-+0.08 40,9473 12 2.56
- 9.86 0.60 [6.13 [10.25 0.76 [7.44 I, .
Oka, Akita 0. 06|--0. 04| £0. 44/--0. 071%0.07-+0. 6537 10 5.74
Hakodate, 10.67 0.66 6.22 :11.12 10.79 17.12 0.45 14 316
Hokkaido |4-0.08|4£0.06|-£0.524-0.09/£0.09/-L0. 78"~ o o
fwamizawa, 9.53 |0.67 16.98 1040
Hokkaido io.oeio.%io%i :

Notes : All numerals in teble are represented by the value, CP/L x100.

Table 2 are also adopted. The positions measured are defined in Fig. 2.
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Table 22. Examination of the sexual difference in fatness, in an attempt to discuss whether this can

be taken up as one of the sexual dimorphisms or not.

@ o) Me Ma ~M
Station ~ | (@ P+ {5 Pg)2 “‘“:Z‘f‘;?,,gwﬁ
M o C M o C M3 V(2 Pel +(8Pe)?
Kasasa, 7.51 1.07 l14.28 [8.28 0.86 |10.32
Kagoshima |--0. 19|40, 14| 1. 86/4-0. 17|4.0. 124144077 0.25 3.04
Yanagawa, 7.89 0.8 (1C.25 [8.02 0.84 [10.48 || . 008 oy
Fukuoka |£0.06!40.04{4-0.53/£0.06/-£0.04/£0.52|"" : :
Shimonoseki 8.86 |1.75 119.75 [9.29 [1.22 |13.14 ‘
Yamaguchi |+0.24/40.17/--1.96 0. 16/+0.12 41,2743 0.29 1.50
Hirao, 8.08 0.96 |11.85|8.58 |0.87 |10.19
Yamaguchi |0.07!40.05/%0.63/4-0.07|4-0.05/--0.62°- 50 0.10 5.00
Tamashima 8.09 0.91 [11.24 18.15 10.89 [10.94
Oliayama | -£0.09/40.07/-£0. 8314-0.09+.0.06/40. 76[0- °° 0.13 0.48
Shido, Kagawa 18411 i!:.é207 5‘555510.10
L 9.58 |1.41 114.69 [9.38 l1.14 |12.18
Muko, Koyto 1310 16|40 11/41.20--0. 1340.09+1.030°- 19 0.21 0.93
Tanabe 10.58 |1.45 |13.68 [9.08 |1.31 |14.38
Wakayama |=0.31/£0.22/42.10/+0.31|-0.22/+2.47|! - 51 0.44 5.45
. ~ ls.58 [0.91 l10.66 8.09 [0.68 | 8.35
Hikone, Shiga | 0 050/40.06/40.73|--0.18/--0.08/+£1.03/- 47 0.20 2.49
10.18 |1.40 |13.76
Gamadgri, Aichi :EO%?7 :|:O.12ﬂ:1,189'10
. , 8.29 [0.95 |11.46 18.59 [1.15 [13.43
Chiba, Chiba |15 09140.06|-0.79|+0.20/+0. 14)+1.68-51 0.22 1.40
8.56 [1.31 (15.26 (7.33 [0.87 |11.89
Nozawa, Nagano 10 5/-4-0.09/4-1.05/4-0.11/4+0.08/=1.05 23 0.16 7.66
8.74 [1.21 113.89 [8.25 .72 | 8.72
Ueda, Magsno 3 15/40.08|--0.96/40.07|+0.03/-0.59- 51 0.13 3.90
Mizuhara 6.87 10.74 |10.80 l6.68 |0.86 |12.80 _
"Niigata | £0.08/:£0.06/0.79+0.11/+0.07/41. 130+ 19 0.13 1.46
Watanoha 8.46 [1.01 |11.9518.45 (0.97 [11.49
"Miyagi |70, 11,£0.07|4:0.89|-:0.16/+0. 12/+=1.39°-01 0.20 0.09
6.65 [0.81 |12.17 6.51 [0.83 [12.70
Yumoto, Iwate \3'0"0c/ 40 05/40.704-0. 14i+0. 10|+ 1.590- 14 0.16 0.88
L 8.02 0.73 |9.13|8.14 |0.74 | 9.12
Oka, Akita +0.07/2£0.05/-£0.654-0.09/-£0. 06/4-0.800 - 12 0.11 1.09
Hakodate 5.93 0.83 |9.3418.71 |0.99 li1.31
Hokkaido |20, 10|-20.07|--0.8014-0. 15/ 1.0, 1 1!--1 . 26/0- 22 0.18 L.1e
lwamizawa, 7.62 0.74 | 9.67 7 60
Hokkaido |40.07/=£0.0540.63(7-©

Motes : All numerals in table are represented by the value,‘ W /L3 x 1000. The same abbreviations as
Table 2 are also adopted. Body weight is represented as W (g), while body length is asl (em).
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Table 23. Characteristics capable of being taken up as the sexual characters in specimens cbtained
from respective stations, as the summary of the results represented in Tables 2~22 except

for Table 16.

T w\\\Character TL ~|HL S "IBL/IGL /| BH B W DF 7
Station \ % L HL K A L L % L
Kasasa, Kagoshima e >¢ & >Q
Yanagawa, Fukuoka 3 >e | >8 53 >9 >3
Shimonoseki, Yaraguchi 5 >¢ 5 >9 | 9 >3 >3
Hirao, Yamaguchi 3¢ | 8 >9 5 >9 5>9
Tamashima, Okayama 5> 5>¢ 2> 8
Muke, Kysto &> s> | 9>8 e>5 | 6 >¢9
Tanabe, Wakayama 3> e>8| 2 >58
Hikone, Shiga 3> 5> 9 >898 8 >%
Chiba, Chiba 5>9 2>8 | 9>8 5>9
Nozawa, Nagano 3 >¢9 5> ¢ >89 >8
Ueda, Nagano 3 >¢ &> >898 2 >8
Mizuhara, Niigata 5 >¢ 5 >¢9 5>9
Watanoha, Miyagi 5>¢9 & >9 ° >3
Yumeto, lwate
Oka, Akita &9 : 5>9 | 5>9
Hakodate, Hokkaido E>9 Q> | 28

Number cf staticrs showing 5

significart difference 14 2 ! 12 2 5 6 8

Number cf stations showing

the relation, 3 > © 14 1 0 H 0 3 ! © *

Number of stations showing 1

the relation, @ >> 8 0 L ! I 2 2 5 8

Note : For the characters, see Fig. 2.

FEDLOTIZTRE {, DN CHEHSLORYE (EAMS BRI EoboTeheniz, IiH
CREEIZS X OSSELENT), W20 L OVERED § 0T, @i X OMILEED § O T10, HiiSkEs J OV BKHE
OHDOTY, JbiEE (HeEEh) Eo OT7, FFIED O Te, WRBERLIPETED bOTINL
115 TR DU,

B. IMBORRLAGOXRZESLORR

X XOETHHD iz UTn X 9 i HESEH BEZ IR N 5 T5E, Nafeg, B, JHiE, BIREE L' aiEo
ZEILBEEOBGERPRT EEeNOBEY TH 5, RARUIHEDREOKRE 3T, MEOBERISNEE
EAIEBTRINLG DD, ¥ 2ERFTOEIx2RELLUT, EBNY =azt+ b ORI 2 8 L0 b OfH
PE/PNERECY > TEHEL (8243), (L OE2FHRICL THRBEHOHUBFRARZRD I, THDL,
Z OEBII TR 5 BT, OB I35/ T8 mm, >30T HEEEL 70 mm, BEEFLE L 75 mm,
BREOE XN 81 mm, Z U THEEBEOEINFHATSmmThb, L0 L) ICERBOFAETIL, REICES O
T2 4T, BEICE > Thish OFEERA LD,
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VE/IAFE /| A DL |PL VL /| AL/ IDB . |AB/ICP Number of
/ / / / / / / / = characters
with signifi-
L L L L, L L7 L L. L~ L cant difference
53>2|8>9  5>9Q 5
3> 8> 8> | 5>¢9 5>9 18> 10
8>Q218>2(8>918>2|8>2 8> 86>9 11
>8>0 | 8>9 | 8>9 5> >0 | 8 >92 11
2> 5> | 8>e 3> a>e 59 | 8 >>9 10
8> 1 86>2|86>2 | 8>9 86>9 | 5>9 | 86>9 12
5> | 6>e | 5>¢9 6
5>¢ | 8>e | s>e a>9 §>9 | 8>¢9 11
e>Ble>8 | 2> 83> 8> 8> 5>9 E>9 |3 >9 13
e>E51Ie>8|6>9 | 8> 8>9 | 5>¢ 5>9 §>3 12
> e>8 8> 86> 8> | 58>9 §>9 12
8> 5> 8>9 | d>¢9 8>9 | a>¢ 9
o> 8 E>Q 1822|869 8>2 18>0 6>9]8>9 11
53>¢ | 85>9 | s>9  a>¢ 5>9 5
>8> |8>e 8> 8> |8 >¢9 9
8> 8>2 | 6>9 | 8 >9 7
1 5 3 15 16 15 4 12 10 2
0 0 0 15 16 15 4 12 10 1
1 5 3 0 0 0 0 0 0 1

Table 24. The constants of the regression equations

of the values

of

respaective characters

on

body length and the theoretically estimated shortest body length distinguishable the sexual

differentiation.

<‘\‘\u\m“\ L Sex o 5
S Con-s\taﬁr Estimated shortest body length (mm)
Character ™ o a b @ b
DL 0.77 1.33 1.23 —2.31 83
PL 0.75 3.26 1.99 —3.86 58
AL 0.76 0.50 1.27 —3.59 78
VL 0.67 0.73 1.53 —6.17 81
AB 0.87 |—1.59 1.19 —3.82 75
B L 0.53 0.29 1.00 —3.00 70

Notes : The regression equation is represented by (value of character)=a(body length)+b. For the

characters, see Fig. 2.
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Fig. 6. Theoretical estimations of the shortest body length distinguishable -

_the sexual differentiation by each of the six external morphological

features. Abbreviations in the figure, see Fig. 2.

C. MHAREEOHMBHNER
TEE & & 1T R A SO AR 2R R B © & W5 T X T/, e CRAEND, Wy, 5T, BKEES L oG
W (FaT) O 6 MK OEAIC DT, Ml L O DS ES AR L OBREENENERY GB7
e ), S xOEIBTBERUGHRICY > TEBRROBRBMEZAHEL, #HXKHOEEFRREEERD
yo (25« H2eF). THOL, FOKER, WEOE STV TRMLED O/ T49 mm, DINT
LiC GEAERT) EE2e L ONBKEREED & O3 & $150 mm, FEFEES LOULHEE (KAETH) ED b OB
54 mm, BREED b DAEATES mm, F72 Lo R (FEEH) EOH&Vs8mmTH b, —/7, BREOE
il CEAED) FEO 3 OPEyNTsamm, DWW TIkEE (FET) BED D563 mm, FKHED
3 (D65 mm, EMEED b DA77 mm, FEFED § OH79 mm, FLENLIT (FET) EO LD LU
BT 8 mm ThhH, COLS ICHKUOMEEHTIAER, WED B3 T BRED L O 2 RNTERE
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Fig., 7. Geographical variation of the theoretically estimated shortest body
length distinguishable the sexual differentiation by pectoral fin length.

Abbreviations :

A, Yanagawa, Fukuoka; B, Hirao, Yamaguchi ;

C, Tamashima, Okayama ; D, Muko, Kydto ;

E, Oka, Akita; F, Hakodate, Hokkaido.

Table 25. The constants of the regression equation of pectoral fin length on body length

in the

specimens obtained from respective stations and theoretically estimated shortest body length

distinguishable the sexual differentiation.

121

\\ el Sex o 3
Y T Cot; 3 roak
T Constant R . ] . Estimated shortest body length (mm)

Station el

Yanagawa, Fukuoka 0.42 5.36 2.25 —7.00 68

Hirao, Yamaguchi 0.82 1.96 2.31 —5.48 50

Tamashima, Okayama 0.71 2.91 2.02 | —3.70 49

Muke, Kydto 1.01 0.27 1.97 —4.70 | 54

Oka, Akita 0.63 3.99 1.59 —0.88 50

Hakodate, Hokkaido 0.87 1.30 1.86 | —4.03 54

Notes are the same as in Table 24.
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Fig. 8. Geographical variation of the theoretically estimated shortest body

length distinguishable the sexual differentiation by pelvic fin length.

Abbreviations :

A, Yanagawa, Fukuocka; B, Hirao, Yamaguchi ;

C, Tamashima, Okayama ; D, Muko, Kydto : E, Oka,
Akita ; F, Hakodate, Hokkaido.

Table 26. The constants of the regression equation of pelvic fin length on body length in the
specimens obtained from respective stations and the theoretically estimated shortest body

length distinguishable the sexual differentiation.

(1)

e N Sex o 5 \
Cons?n’c- - Estimated shortest body length (mm)

ggétion o @ b @

Yanagawa, Fukuoka 0.69 0.17 1.47 —5.82 77

Hirao, Yamaguchi Jo0.72 0.04 1.29 | —2.69 54

Tamashima, Okayama 0.64 1.13 1.68 | —7.32 81

Muko, Kysto 0.79 |—0.36 1.70 | —7.41 79

Oka, Akita 0.51 1.71 1.01 —1.49 65

Hakodate, Hokkaido 0.56 1.37 1.03 | —i.62 63

Notes are the same as in Table 24,
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49~58mm, & H 0l S0mmfliENE A ERBTH 205, JEEOE X TiZEEs~81 mm QP L 48l
TNT, HERERIIAE LD 3BEBEOHFPAS L, FNAMRICHEORERHETA L, T 5DOBD
Homm (FEEM) Eo OB IEBREREIFAU L, WINLFTEDHAREEL D & /30,

HBREXUER

AFEEREE RS O EEOEE 2R T A 8, FU s v AOHHERICIS A ERENEEIIROBY ThH D,
FR (1901,°03) BHEDFWBKREM/NE L, MEENELEPTHY, U TEIIHEDOHERBHINTEEE |
SOEENCNET 2 —~FBOBER 2D, A (1921) 13, COEREED FRIZSOIEE L TIRERMRO
BN L, X0 EREEE ORI, BRI L CFET A0, Skl U TRER 2T S
CERMALPIC LTz, H. RENDAHL (1933) (IAEMER D & 2 IEESOENEIIC S 5 O BEGR 2
lamina circularis & FEgF, V. D. VLADYROV (1935) @G OBEHEHROEE 2L KICBROZERZ N
U s VRO EBE S SEEE TH B & Ui, M (1934) BEE DV T L, MO~z <,
E BB THEETHAC &, FLTKY o YOHBIITIHBIFBEOEBERE, TIUWENTLHE
CAIHEET HARXUVEIERD » THEWRZERL, COROMBMIMO2ETH D & 2TTHLIS,
A (1936) AR EICE $ 789 lamina circularis OIEROB{LZEBR L, LT FY = TEERE
OFBICDONTIEHRERTA X & 51T, MSlL b  BENE {, ES RIS AlNINMGBERZRETD
CERRMUIZ, W (1939) 10X 5 &g L BRGSO B E L, BRIERCO TR
DOBRE RN TEEDPIC, MIIEGOPEN T, N, B BiEs X ORI TIE,
ERGR2REL, MW TRREDT (¥, 2L TAROERZENIICGEE QIELWVY, EERT
DEDTRIEFEAERBTERNC & Z2RRU Tz (WOR/KERER (1947) &, BEIMROME K2 2 7ilds
WL, TLFOBEOEANTED & N TRIOBOINED & 3 2HER2ET 5 C & 2ERL, R (1948) &
i DRLF OERBIBE ST/ NESRER S N, F IR/ MBEHEEC BN S T & 36 X HED RO
TEGE I 25T B REEmE R U in, U THEMOERIC S XD X, F0% XD 5 FHEIc L - THED
M 5 OF 2 e 3, FERCHOE L TP 25208 3 5 Bipko e DI s 2 B U 12, HECTH b0 2 BiEE
i, BT SOV, IIRRGE X R B n» OSSR b, FICHEO RS B R 2 M [E
T HOIHAG ST, HEOERIERSOES S B E o i k A/NEis L OO/ BEOTEALE, T
BEERIC S > TEST 2 50 EEBZELUTZ, AWk (1951) (ZIEED S 1 3 L OV 2 BB OENS, #HF, SEKE,
BB X OBMEE s SO HENT A XN E R RE LI, 35 ESINITHIREOE S &
—BL, BE] L OTRETAANCIS 2 BRENEIY T, e BFHOBITT TIER SN TV
TETIE, b O EEPIT Y%L, Mt methyl-dihydro-testosterone OBEP{T/E 5 T &iC
- THIEESS L O BEED MEORIDOFEICZIL L, IBEWS JOEMIOBREPHIRL, BEREHics) 2 SEU
SIT—BHARIN, — TR To oestriol (3RS L A OERHO I 2N T4 C & B2RELTS
EHIAPIRC LY, ILCROFMAREI, 1) QEEZEOTPEV, 2) BEERIHEOT PR,
3) BIRBHEOHHEL . 4) HEEOMBIRIMOHBEHICH D, 5) HMOTBHEMBIL L, HHEEERLSE
{, PEEE, Wi S OVHLMDE T ICAIE T AN D B,

PO B IR D 3 DICHIRETh - T, ot OMiciEE, OEE WE, AR IOERER
E SRR OIS IC IS TR E UTED S A, 0k ) REEIEEO BIEEEIZ ROE BN & FICRE
FROERICFEEL T 5 L9 ICEONDL, TabbLIEEDAT L EE, ERA LD § RBRRDITL,
S ERAEOE T, RAOBEEIGROV IR ENFNES LHETAI ETHE (ARE, 1961a),

K s oy OO HIRBEEIC OWT, R (1951) BEEORBUIBE AV € - DOFPERTIEL, —I7lif
TRV & DEEIC LIV TRETD LU, L CATEEDROEHPSG COPCHBET 5, T4
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DB & (1955) B3 K& = 7 OREITEE ) KIBOZELIT DNTU b TR, HETEETH 555
FOEIOREICHT A, % b EKESAEE ORI, MTREBHFEINCST 2HOERLIZED
ThHH, HETIREOEPOIRERNITHR2ERT A0 5 Thb.

MRS RENC LN A BB O WEEO B R T, A& 53 mm, FICAMESRIRTEE T 2R
IMEEIZA9 M T, HEEERIESBE LD S DIPIEND, £ U TEAERMOFEI RRICT 20N
WT, ZNENOREIT Y - TREEO S 5 T 3R v & v ORI L TEFR 2B > TH x4
U ERERIND,

MO FBES IO B R TR LT, RROKRE 3 LEBEEIBRPH 5L Thh, DL SA
T2 6 Il LU iz Ut/ S VR ESE TER 2 TR ST 5 &, £ OFEPITIREKEDS 70 mm LI
U (R, 1961 b) BEHOHRIBASEIC TR 505, MCEVRERET, L SRORE TSV THE
B &, AR T HREDN 50 mmTE LIV AR D - T, AL BRI Z ROV B EWT X
U, 2 AL L o R S RISV TERB L IZEE T, MEOREWERIT &R D
HEET 2, 0 &) ICHEEMOFREIIZAOMEDERICERL, REXEBERICRING,

HREE DT MR A 2 S B3 5 e ds, CAUREE U TEBERNOZRIGERL TV L EEBALN
5. FEERERIAKEIED o e v 28 L U T AT it fis ORI NTRs D TERE U TR
FAENOMTRE LR, MEe b CREDOS | H B 2BEEPBEL T LERL T2 & IR 7
2, AN SIREURARRAELIZE A, FOTNTHIEORICEL, HEORBIIFERTET, =
AR E L UTHEBE LIS OO, SEOBEIY bR E (ARE, 19612a) BIFEOE
PEBERAOEC L > THAC EZIAHLTND EEBALND, £ U TEDRBOMEN S DI, & FE A
EH 5 MEN S DL Y S EEETE - T, MEICH BOROEHREER $ TO3AHNERICE > T
WA SNIHET, —ITZOBELMIRN § ORI SNEWHFIKenNEVET S b O EBDND,

] =

1. ORI I9OX TREL TOEAR (BEF,4008) RHEML T, SRRERICISU 2 YRR
BRI LS L 12, SHX O B O3V CHSEAI IS 5 B IROAEY Td b,
i) e, MEE, BEE, B S UBEOSE L, HMOTBEN.
i) MO B EN,
iii) BBEERIIZMOTT R,
iv) BREIZHEDTHE
v) HEEDALER, MOTWEITTD D,
vi) BEHEE b b ERIDSE , EHEEEIENNE L, B, M X OIS N BRI D

2. UERTEEMEE Ko s VI X o THEL IR, T OB HBE LD 2 BORKOK X 313
LD B 3 D3k BB mm, DS T BN 70 mm, BEREEEN7s mm, BEEDOE I 578 mm, JHEEOE X
psimm, ZU THEOESERIASL83mmTH S,

3. Mg X OHEOXE XTI THIZERS MBI UMY 5 IORIKDOR & & 2 HBEIICEEgLU 7z, ©
OEERIEOE XTI, B OWE/NT 49 mm, 0 (EER) 62 0B b OB 221 50 mm,
FUAS L OHEHER (EET) © b opznEnsamm, (IH (FBIT) 03 0dsemm, U TERMO b0
PERATesmmTh b, TIMEEOES T, WH (AN ©bOWE/NTsamm, dbfEE (@EETH) ©
& (D363 mm, FAAO & OA%65 mm, FERD & DA77 mm, FTHO S OH379 mm, &L TRl Lovio (F
Bif) OdOWBFEATSImm Thd, 0L ICENZEEPTIONED % ROREDOLERDIITEET S
A LD A MEBIT IS A BN I,
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4. PEEO BT BEAL T ORI LRI OTZIC IS A B s i, EICRREROERICRRE
LT3 L5 Thb,

X Bk
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