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Characteristics of the Large-sized Altricial Males
in the River Sculpin, Cottus hangiongensis

Kazuya Usur* and Akira Goro*

Abstract

Large-sized immature males of an amphidromous sculpin, Cottus hangiongensis, inhabit-
ing the upper reaches of the Daitobetsu River were studied morphologically, ecologicaily and
biochemically to elucidate whether they are able to achieve sexual maturity and to consider
a mechanism by which they may have originated in this species.

In spite of a body size of larger than the minimum body size (about 70 mm SL) at first
maturity of the males inhabiting the lower reaches, the males inhabiting the upper reaches
did not show such secondary sexual characteristics as a broader mouth and longer anal fin
rays which usually develop in mature males. They also had a thin testis which, judging
from histological observation, had no functional role, even during the breeding period of this
species.

From a comparison of the isozyme patterns detected through starch gel electrophoresis
of the mature males and the large-sized immature males of C. hangiongensis inhabiting the
lower and upper reaches respectively and mature males of the closely related cohabiting
species C. nozawae, it was distinctly demonstrated that those large-sized immature males
never resulted from natural crossing between the two species.

The experimental rearing of males captured in the lower and upper reaches showed that
not only the former but also the latter attained sexual maturity when they were kept together
in an other stream.

The data on the length distribution of males monthly captured in the upper reaches
indicated that the male population in the upper reaches was recruited and maintained by the
immigration of 1* aged young individuals from the lower reaches in summer.

These results suggest that the large-sized males inhabiting the upper reaches are not
inherently sterile individuals but altricial ones which appear to be epigenetically inhibited
from sexual maturation by some unknown environmental factors until they reach sufficiently
great body size.
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A v F a v A2 Cottus hangiongensis 13, B ARBILEBICH 7= 5BEMN» LEHBLERT L
YO RAOKMNENLT LB ECHFTHH o H»BHOBKATHD (EHd, 1976), FOE
BEERAEFBRCEL TR, Mo TREBECEEZAOTHICIZAGE IR TCERNTL L, BLL
LBETRIEDCR FLTEIADY, $1 7 AHBFEERYEZ 2L, BIU, #RTIIC

* EERFKEFRREY - BEFEE
(Laboratory of Embryology and Genetics, Faculty of Fisheries Hokkaido University)
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MEL, FITEEAEFEY XD Z L8NSR T3 (FEEE-/IMK, 1953 ; %#, 1981; Goto, 1984a,
1986), . i

HEE (1974) 3, LEEEMO XY AER T AREDOEAFEEYFHE T 5,88 C, EIPE
(FO 26 3km LIN) %Bhco FRBCAERT HEERD, BEALHERACL > TEBH I
528, BIUV, Thbol, TRROBOMEBEREL 70 mm (SL) X &< EEH 100 mm
(SL) LibiE T s i b b3 SHl L A-bR) KhoTAAMBAREETHDI LY
Ru#Li, Lal, ZhboREAXBEEEO HRBRECZLOBEHRE~D1r b hizow
T, oI T,

AP T, KRS0 BRI E BT 5 RBAAREEGHE O « ARV, SN
BHyitEL, FoHBEEY LTI ERENE L THRELT -, FORKRE, Zhbd
DHEPEROIH N BRBEOKEEGTH S = L BB LR D TRET 5,

AXLCABCHEILY, KHFEOBET, KIBEE LT YAV LB K KESREF R
HEHEL, To0IE~ AR SR B AKREFR LSRR EHOBREYERT 5,

S L UFE

FELIL, 1983 45 5 1984 Rz C, LB FEIRCAZIE T 2 KM FI & P8I CIT » 72, T
BE, BEERICHEATZ2BSARLFE/MNIITH Y, ToWER, WES Y 1Tkm, #FE
P 24km tH B (Fig 1), ABOLERBIKEFFIRT2ER L LT RLAINE, MOonHbLE4km
RIS XM 2m DRSS, Fi, FEHIINCE, o258 2kn BHACE S 10 m
DERNFNEFRBE IR T3, PHRJIITIE, ZODCERI Y LER~D v Fa2 9 H
HOMEBBIELEGF BB, —F, KMFIDERE, REOW LB TLCTHTS
BETRARGD, EBELhSkdic, BRIV EFRBCERT A EAHOBEIELIEL S
{Goto, 1986), :

HvEa vk Tk OFRER KMINOERY ) FTHRECD ) BN IEINS L 7e5 St 1 &
IR X 0 B 8t. 2 TRAELT - ko, FEIMIITE, KUF B & HET 2 B TEEER
L7 (Fig. 1), £t =48 (Mo 12m, B4 3mm) AV, BCIECEZAYENL, T
FIE - HECBVAATEREL,

AR T, LLTFTO 4 HBORERIT - 7o 1) HREEN S L OEBFNHAE . EINTc Y5
1D St.2 & B TEREFNREE, 10% wr= ) VTRELLABOERYHVTELD
DR 2 B U 7o, BN, #F, B EO—BRIBED R, KEOHO _REHTY
BThHBEOERLOBEOKTLS 5 BBOEKEE (Goto, 1984b) Ko TfT-fe, IHIL, &
FERR OREOREL AR T 570, RPWE (T0mm) Y Eom@EEH,» CRBEY T
WL, 77 vEKRTHEE, BKE F+>27vy Zi0@8EL, Ty OFRFLER L, BB,
AN b F VY Vet VOEREYEL, WEBEHREC I - THRELL, 2) BREBECL
5BEFHREE  FRBARBORE A, EMB TR MT 20 v+ 2 v 2h LR
~F B2 A Cottus nozawae & DAY DOKERTHELBELLYHETHLDIL, MERBIUOH V2
U h A DERBAR MO L LR Y TV 7 v A AVBRKERIC L - TRIT L, &E&KD
Bk OHH, 88, L FEEHEE LT, Fv 7y A2 BvC4mA/cm? OBERT 3 Bk
BufTot, T, BB KREEFE (LDH), v v s k#EEEH#E (MDH), 1 v 7 = v BRIKR
B3 (IDH), 7 4 2 — A BiKEEEE (ADH), =25 5 —€ (EST), HAEH (MP) 220
L, Fv7vrrRl, BREBRAMNKSGET v 7 (Amylan, #X KK) AL, 01N,
C-APE (/7 =vB7 i/ 7wEn =24/ —A7 3v), pH69RK% 50 SR L - EEHK
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Fig. 1. Maps showing the locations and the sampling sites of the Daitobetsu River and Hekiriji
River.

T, FABENY KDL OHEEL, ERASERC I 25 EHRERY, 1, LaRg
WX 01 M, Tris-HCl (~f FaExo 2547 7 242 v-HCL), pH8TEE > 2.5 fSICFEHRL
TERLE, 3) A—BELEHETCOEBTER: KUJIERcERTE I Vv F a2y hTHDOK
RgERDIERBDRZH LR MOBEHERIZL » T, T RKICEL 5 0B v BT 5001,
KEFN O LT E TRIBCHRE INCHEBEEZRA - BRESKHETTHEL, TORADOEELA
NRiz, Tiebb, 198345 Ah 5 8 A ¥ coikic, Ao St.2 123\ TH4E 53.3 mm 7 5
1320 mm ¥ ToOM 10 BELEEL, /oSt 1T, —AEHORBR L 7245 80 mm Ll EOHER
BIOBEREREL, TOFEBEXFKEETLHBERAEERRIEAL, St 1 THEIhE
BHicD s, EEOYRICL b~ —+ v 7 ¥ LA, BRAYTASNIICERE L BEEe
B, MBELYESHELL, SEHBPRE, 197 i 2HELTHEEY 2 0, O, 1983
F12 AcmBFodns, KEOYRBEETH S 70 mm L (Goto, 1984b) 1 L o fEf %
ThZh 6 BHETORY L, T oRBOFEL T L - ARFNAE L AEO HE TR, &
7o, B EEIZOVWTI10% R~ ) VIR CREIEE, A MOBE LT -7, 4) Lifi~DEED
AERHIORERE: 7 vF 20 2 P2 3EAIRERTH Y, FRUYETE- %, #HAalc
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N B3 % (18, 1981; Goto, 1984a), L7~ T, AP B4R T 5 AEOEETH
3, FOTRBCERTA2EGHO—FrBERETAZ LIt - THEIhD 2 L3RV
Vo 2T, BERREOVCOORHICTRES D LB~ BB LBEIhD0 2B LrCT S
fedbiz, KEFND 8.2 12k C, 4 Anb 11 B EcolfiMEAZNCEELT, £AKLE
B EEREOGRER Y B L1,

L HRENE S UHESPNRE

1) ERgoaoBREORKERE

1983 SEDEINH (4 BH5 6 B) 12, KU1 St. 1 THRE X h - HER & 4 Bk (99.9-134.2 mm
SL) T, BEOTRTOATEILE, BIFH5VIBEFERTIOBMAAEOM (spermatid mass,
Hann, 1927) MZE 3 hic (PL-A), —77, RSICEIRD LRI 8t 2 TIRE S hic KB D
Mt 3 4R (109.7-132.0 mm SL) T, £FERRHERE (GSI) 2%, 0.01-0.1% L EL L, BHE
D—HOIEIIETEREFOBMER Y S, ABSoUEIBFEMRED 5 ISR
Yo Tl EhTuw BT E o7 (PL-B), A EOBEE R, A450)1o LiicEL T3
KB, BB T b AR AR EERY e RV BB Ui WESSFEET S5 2 LR RL
TV 5, ZDFERIL, 197205 193 E T CARUIOABCEEI RIER (hEE, 1974)
L ERME—FKT 5,

2)  _LERIERECKTIEE D REAY B

a) BECROIhB RNE#M

EIMIC S| TR CRESRIch v+ 2 ¥ h o 5 #ES0 HfE (37.5-104.7Tmm SL) &
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Fig. 2. Relationships between body length and length of longest anal fin ray of Cottus
hangiongensis.
O, females collected from the Hekiriji River ; @, males collected from the Hekiriji River;
A, males collected from the upper reaches of the Daitobetsu River; O, males which were
captured in the upper reaches of the Daitobetsu River and then reared in the streamlet at
the Nanae Fish-Culture Experimental Station ; m, males which were captured in the lower
reaches of the Daitobetsu River and then reared in the streamlet at the Nanae Fish Culture
Experimental Station.
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50 B4 (33.4-97.1mm SL) %A\, BEARIBEOREIOIFBOREFOR I LOMGY
rL7c (Fig. 2), BEOREOR I, BEGRH 0 mm 21, Lhll EoEkRoEECllg
HERS CHABRIC R Y, B kR E LT TR R S h R W EBBOEROMENLRD bii, o
N HOBFERE, HoRBEGIC Tk AL=0.185 BL—1.40 (AL : B84 E, BL: &5),
DR BB Tt AL=0.134 BL—040 T & hic, —F, RO AL FI LT O MR #BEE T
i3, BEOKWROBMEIRD LT, MHLHL R (Fig 2),

b) pigCROh B REH

PO cRE S hicBEoREAR L NRE L OBKZE R L (Fig. 3), $EH 50 mm %15
Cxhbl Lo GBEOBG TR, HERCOBEDCENTEDLR, 2F ), HTRITKREHEL
T, A—FEOMICEXTOEAKREVWZ ERRLE, ThbOBFRAE, BT MW=0312
BL—17.50 (MW: Oi§E&, BL: #E), #Tik MW=0.206 BL—2.95 & &hi, —F, X431
EROBEECIDBEBIEAT A kSR ST, ENE#EY R L (Fig 3),

c) PEDPH oMo JE S EE

BRI 31 2 R4 LR BB & TR R BME & i U iz (Fig 4), mE O LHE
IR EAEEZRN L, Al &b FRAGITREAGRL bR TwD L5 T Eidlh s,
—7, FUllEoMGks i+ &, KYH)EDCEMEDIBHE < SABEERED -7
(Fig. 4),

2. BRARN S —DHB

KUBTHRECTREI WD Vv F 2920 »DORICET 25 LDH O k@RI, BRI DL 4
Koy FRBEI R (Fig5.A,B, D), 34, AFTHREShIEAFT IO A THRT S BEBRA
DR ABDAY FHBZE IR (Fig 5. E-H), LDH 3 4 BAEETHHOT, 2hbn AV
¢t Fujio and Kaneko (1980) 2\, EAMMSFhER A,, G, E2,, El, 0 BETFEIZ L T

30 - [
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Fig. 3. Relationships between body length and mouth width of Cottus hangiongensis. Sym-
bols indicate the same as Fig. 2.
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Fig. 4. Frequency distributions of condition factor of male Cottus hangiongensis in the spawn-
Ing season.
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Fig. 5. LDH isozyme patterns of eyes in Cottus hangiongensis and Cottus nozawae.
A, B, D, Individuals of Cottus hangiongensis taken from the spawning area; C, Individ-
ual of Cottus hangiongensis taken from the upper reaches; E-H, Individuals of Cottus
nozawae taken from the upper reaches.

TREhTWD LHETEENT, LT, WEMTRGELE20 v FOBBE ML X0 L8R
HIECE-TEN &SN, Lasl, AV Favhshd FRMEEEOKE <% — v (Fig 5.C)
B THEEBED LD EE—ThH, ~FTHSHEDAA4TY o AV FILCBED LN
Motz, $t, AV Fa v h o HOBEICKITS MP 3, BEALC 3 &, BEA 1 A0St 4 A
(Fig. 6. A,B, D), /72> a TLHBEEC 3R, BEAIC 1 ADESH4 KDy FTHR X
nTkH (Fig 6. E-H), Mg clE 8 6EBcmr»r -T2 KB v FOBEEIZL - TH
Bkl Ent, LaL, LDH o E LRI, HvF a9 o so FiEEED MP o kE) <
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Fig. 6. Muscle protein (MP) patterns of Cottus hangiongensis and Cottus nozawae. Refer to
Fig. 5 for detailed explanation.

Table 1. Cottus hangiongensis collected in the upper
reaches of the Daitobetsu River.

) Body length Number of

Date (mm) individuals
Apr. 20, 28 115.2-116.0 2
May 11 109.7-131.4 3
Jun. 3 125.0-132.0 2
Aug. 1,15 533.3-108.0 3
Sep. 26 77.0- 81.7 3
Oct. 18 69.8-111.7 3
Nov. 26 61.8-137.6 8

2 —v (Fig.6.C) 3 TRAEBMHEEEOLDER—THD, ~FHTHEDAL TV 5 FAY P

&L BDHLNIeh -1,

3. RHFNILERISICEST 2HOEFREN

1983 F 4 A6 11 HETiz, KA Egitk (St.2) THESI WBEEEOKE, FEH S
OB AR L7z (Tablel), 4 A5 6 B ¥ TicE S hi TEEZ VTR L EE 100 mm L -
DABETHY, BOICL ZTMEE,D, 3MLULOFHTHB LHEINL, —F, 8 ALIE
ICEESRERRI, L 100mm Do/ iEmArgthiz, #0505 bo R/ MEE DO BT
i1, S A1 HIZHE AN 33 mm DEETH Y, FOFBIIEARKL»H 1" Tha L#EIH
too ¥7z, 8 B 16 HLAMEIZIZ, 4K 60-T0 mm O AN #EE L THRES R,

4. F—RETTOHFICL2HBOEE

RGO FRE (St.1) & EFiE (S6.2) THhFhEEsh, EREAEERB O/ T
12 A TRE S hiclfan 12 ARSTORE, #E, IBHES LGS 7L 7% (Table2), %
kDR, FRFEER (LWOL-06) A4 96.0-120.7 mm, FiffEH (UP01-06) Ai4E
104.8-122.4 mm OFEHIZH D, T hofE L AR HOWKAEETH A 0 mm  (Goto,
1984b) % AMEIZ BRI Tt THRERER L R ERO GSI 2 i+ 5 &, GSI B3 0.259%, ©
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Table 2. Cottus hangiongensis reared in the streamlet.

Body length Body weight Condition

No. (mm) (@ factor K G.S.I
UPo1* 122.4 47.6 26.0 2.45
UPo02 120.4 44.3 25.4 2.55
UP03 115.5 33.1 215 2.14
UPo4 105.3 25.5 21.8 0.25
UP05 104.5 26.5 23.2 2.17
UP06 108.2 27.8 21.8 2.02
Lwo1~*2 113.6 35.1 23.9 221
Lwo2 116.1 37.2 23.8 1.89
Lwo3 113.2 39.4 27.2 2.96
Lwo4 120.3 43.6 25.0 2.28
LWo05 120.7 26.6 15.1 1.03
LWo06 96.0 23.0 26.0 2.43

*! UP; Males captured in the upper reaches of the Daitobetsu River and then
reared in the streamlet.

*2 LW ; Males captured in the spawning area of the Daitobetsu River and then
reared in the streamlet.
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Fig. 7. Relationships between body length and gonad-somato-index (GSI) of male Cottus
hangiongensis in the spawning season.

@, fish collected from the spawning area of the Hekiriji River; i, fish which were
captured in the upper reaches of the Daitobetsu River and then reared in the streamlet ; m,
fish which were captured in the spawning area of the Daitobetsu River and then reared in
the streamlet.
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B ot biRERDO—@E (UP04) ¥BREVTRS 1% U EOFERYRLI, £LT, Thb
DT RO GSIETENLY 5 A2b 6 ) wFt)IciRE S hic BRBSEF oKD GSIE L
HEs LT, 1B (UP04) #B< L iEFhboERHORBMOMIcHEY L (Fig 1), kil
gm0 1 B4 (UP04) 1%, $E211053mm & KB THBIcd bbb, %0 GSI{E (0.25%)
EE M) o & 70 mm LI T o RBEEE (0.3% DT KEWETH -,

SHERORBBEDARBEE YTt o h, THERER6MEEE UP04 LR < LHHKERD B
DR, BEHE, CETEETOBMNK, BLIU—BIBTITOEAT —JLH SR
Tt s T XhTwie (PL-C,D), #L T, thbLoMEANOEEE, 12 Bt KM TR
(St 1) THEIACHRAEROERAOKEE (PL-E) LEBRFHRERURETSH -
too —75, GSI 230.25% & EL {Er o LHRERD Ll (UP04) OBEOTED, 2LA
FYERMIRAS B, BRI > T bh T (PL-F),

% =

JLEBEEROA LN LB R Oh 5 7 v % a v a2 h OREBOKERED B O RF B
LT, 3 (1974) 3, 1) ARSI THA~FH o3 LOTHOBRECLTRATH 5 R
ORI, 2) AvEawhohoEEERCH) 0L, THRECEREE MR L DERY
BRICY - THRICEL RO SEET L, T LT, B—0WREC VT, v F 3
YT hOMBICIEI DX 5 KRB KRBEENEELEVC &, 8L ORBBOVREBNTE
i T H S A DHWENELBDLhWZ E0b, FRAFEETH 5 M IEL LHEHL A,
KR, ¥, COARBRRTLILDRBREKBELYR VT, HvFavh D s o KD
KRB A RBEE G, FTRBEORBEE GRS X, ERBrER T T2 2 n BT HRO
LDH, 5o MP 0 kEE X B Lic, DR, # v+ a v r o a0 ERXEBEIV-THL T
FIROMRE LR —DXKE % —vEREL, ~THZHh EOTHOBECBEINDI ATV »
FAY FRESRDLRED o, TOZER, »YF a9 no a0 bfABBEI~FHIHE
DEMCEELTEL DD TRV EXBBRICRL TV 5,

Fhei, FcEALT, ERCRRBRARBENEL SO THAI N A—REFHETTO
REERERT, HDOEAET TR, KU LR CEHES KRB, TROREShIHER
B ERBIERBICHND 2 E R L, o0z &, AR ARRERL > 5EENE
HEEALTVEE, KALPOERWALERIC L - THERPDIIH Eh TV 2EETHI &R
T B, E 1o, K)o LW CEE S hic kR 100 mm %8 2 BB REBSRBERL
T C &, ThbOERERUMICRBEY HicVC EXRBLTV5, LIeiisT, X
LA FRBTRVGE IR S AR, RRATREL, A& 100-120mm ¥ TRHT L Z &
CRERFED T ERBNE S h B BEETHD LEL LD, '

—f, AEIEBAPRBARRA—ECA—EEETRRE-EORRD D VIERCETS
LR b EELORT X (Alm, 1959), L AL, &L, Stearnsand Crandall (1984) (%, =
OE 2 LT, WHRBARECERILBENHBEZF o TELD D, SEEORMEHE
SEXYBACT A HETEADEEBRBIRIGL Y32 :%, TFNVEEROT — 2 &I C
Flte, Ho2BRECELTY, 1% 9 A0 C. gobio DI\ T, FOWHBER L 1 X
BIOBEEHA LT RO TELCERTSZ L, EthboBERE 4 OREICHE
EHTH 5 EABE SR TV5 (Fox, 1978; Mann et al., 1984), X4 Lt R+ 55 v
Fawh o hOREN, THEBECERT A THRIVIE &h, X o KRB L o> THRR
TS EVHIBRSRE, AEOBETFENA)ORBCE - BELRGEOELCRIGL TS
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KBRAWTEREY > LR TRT 5,

EIATHVF avhv ik, MABEEOEFERYEY, BMLLIFRZ RTLTEIZA
b, AR LT3 (5B, 1981; Goto, 1984a), £hw z, EWMEBCAERT2EEZ, M
L%, THERTERTAEEHO —HIEAEREEO VSO ICBEL, ERIKTEETS X
ST D TH D Z LTIV KYFI D ERR (St.2) kT4 Anb Il BT
O EE I v F 2 v h O OMOEKESMO AR, 0k L TRiE»H ER
BAOHOBEY 1 0BHILRFE S b, ERBOBEEERFCEMINS Z L2 TR"RT5, L
NoT, 5L TERBICEELES LRSI, Zo o4 BRESNE - OBRTHEREN
MHENBDTHAS EE2BND, B0 ED L 5 REBESEIBEOMRBEIHL, kv
4 ZXNE KB > THRBT200ETBTHDEH, ZALDOIZ L, KSFIDD v+ s
v h s HBEEFORICET S, WIIOTH, EREVIEBRESFEOECICHIGLICERRD
FR, 2% 0 FiRE T/ EFR (2-38K) ©, —7, BB @&HEL) T
VIRET 5 &\ O BEROHFFE (Goto, in press) & 2hdo» TS A[RER L RET S, £ LTEE
DEFE AF 2MI—KEFETH Y, IO RMOBII - — XV iIcX b % DML EINT S &
WHEE (Goto, 1987) b E % 5 &, ERBUCBEL, KB - SERTYURRT SHOFTER,
REBGEOBEMEBICES L TWB T T, — 00BN LBIHEREETHL b Ly
EHAIXRS,

E -3 )

JLBEBERO KL ERBICEBRT A A v 2w a2 h ORBEAKREMBEAOTEEY - 418
For s, PSSR IEEL, TOHBEBBYHEL T X BERE L THERTV, B
ToREE®HB,

1L . ZhbofER, RIVEPER TOmm 282 Th, KPHCRLhS DEEOEX, BED
BREREOMWE &V REMARORT, T, ER#cZ-TH, BEIREETH -1,

2 TAVEA R —vORBICL 5T, ZhbOBOMBE, RS mT 2 a8E0 ~
FHhOH EDTMICERT SO TR RV EBWALNE s, T, ThOOBEDOBHME TR
B L AN TEL fe 2 E D BIERBORRAN T OEEREORESHOSEIRLD 5D Tl
W EAREE X T,

3. THeEETEEA&LA—FETCHBELESE, Shbolx, HBREMICY, Bt
MRET B L E R,

4. EREEBEOMRE, FHREBECERL WD REEAEMC LHCBEL, £ CEE
T5ZEIEETAZ ESRENT,

5 HEoZ &b, Zhbolfl, FRMWERICLAARATIRRL, FAbIrOBRIILER
> CTHREERORIGEYBLTORPRTCREL, FOBCEAT2RAEKRTHS
LEZBRL, T, KEOBKE, WO LER, THéwv ) ERRREEMHICHIL LI EELD
TR, Tihbb, FTHTENHER, FHCTERAEBAEV-ITRODL T ENTREBE NI,

X B

Alm, G. (1959). Connection between maturity, size, and age in fish: Experiments carried out at
Kalarne Fishery Research Station. Rep. Inst. Freshw. Res., Drottingholm 40, 1-145.
Fox, P.J. (1978). Preliminary observations on different strategies in the bullhead (Cottus gobio L.)
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Explanation of PLATE

A, Testis of adult male Cottus hangiongensis taken from the spawning area of the Daitobetsu
River on May 18, 1983. Body length 134.2 mm.

B, Testis of adult male taken from the upper reaches of the Daitobetsu River on May 11, 1983.
Body length 131.4 mm.

C, Testis of adult male which was taken from the spawning area of the Daitobetsu River and
then reared in the streamlet. Body length 113.6 mm on December 16, 1983.

D, Testis of adult male which was taken from the upper reaches of the Daitobetsu River and
then reared in the streamlet. Body length 115.5 mm on December 16, 1983.

E, Testis of adult male taken from the Hekiriji River on December 25, 1983,

F, Testis of adult male which was taken from the upper reaches of the Daitobetsu River and
the reared in the streamlet. Body length 105.3 mm on December 16, 1983.
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