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A Preliminary Study of the Freshwater Fish Fauna
of Rivers in Southern Hokkaido

Akira Goro*, Teruyuki Nakanisar*, Hitoshi Uron*
and Keikichi Hamapa*

Abstract

The freshwater fishes of the rivers in southern Hokkaido were studied from the
zoogeographical and ecological points of view. In the investigation during a
period from 1971 to 1977, 31 species of fishes were collected from the rivers of this
area. They were composed of 3 species of truly freshwater fish, 7 species of land
locked or residual forms of freshwater fish, 10 species of anadromous fish, 10
species of diadromous fish and 4 species of brackishwater fish. The total number
of species was beyond 31, because there were some which had both anadromous
and residual (or land-locked) forms, and each one was placed in both groups.
Four species (catfish, pink salmon, shishamo and nothern dace) had been formerly
collected from this area by other investigators, and they appear to live still.
Therefore, it is presumed that 35 species are inhabiting the rivers of southern
Hokkaido.

From zoogeographical analysis, it was found that all truly freshwater fishes
belonged to the Indo-China element, and all of anadromous, diadromous and
brackishwater fishes to the Siberian element, the Indo-China element or the
North Pacific element. Thus, it was concluded that the freshwater fish fauna
of the rivers in southern Hokkaido were composed of a few truly freshwater fishes
originated in the Indo-China Region and many anadromous, diadromous and
brackishwater fishes originated in the Siberian Region, the Indo-China Region
or the North Pacific Region.

Moreover, the significance of the Ishikari Lower-Zone on the formation of
the freshwater fish fauna in Hokkaido was suggested by such zoogeographical
and geological evidences as the truly freshwater fishes such as northern top-
mouthed minnow, cloudy-spotted loach and northern pond loach originated
in the Siberian Region and were not distributed at all in southern Hokkaido, in
spite of their distribution in the middle or northern part of Hokkaido, and there
had been straits in the Ishikari Lower-Zone at a certain geological age.

Finally, the difference in the freshwater fish fauna among several rivers in
this area and a few interesting problems of the ecological distribution of fish in
the Hekirichi River were considered.

* IREEARKERRREY  REYRE
(Laboratory of Embryology and Qenetics, Faculty of Fisheries, Hokkaido University)
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B T T 3 PKAI DN TIL, Brevoort?? $3 1856 £Eic, A4 + ¥ Hucho perryi, %2 5 <22
Oncorhynchus masou, 7 * < * Salvelinus leucomaenis JxU'F 71 Hypomesus japonicus O 4F8%
BEUTLER, £ OWEEIC L - ThA L#EIN, 1938 £3 Cie SIBOBELIREFE INLD, 2
D%, Sato? i3, <Y 7YY x Entosphenus kessleri, Vi« /ME? a2 % a9 h Cottus
hangiongensis, Sato & Kabayashi® i3+ 3 4 Y T Pseudorasbora pumila, <X Parasilurus
asotus, v 9% Leucopsarion petersi DL3Ai%PIZicHEFRL, T2 Hamada® i3 1957 Fi A%
AKEPOF . 0VOIROIFEA L4 VY 49X Hypomesus sakhalinus* 28ELIZ, LDLH
BHEUVOHHORERCLEOFER & - T, s 5 PokAOERKiz—B#EmLIz, 3sie,
SEEKERREDOEEHD I DIy o Iu 9T+ Carassius cuvieri =2 <X Salmo gairdnerii
irideus 753 ¥ PARMOAED b ASMIEE BN L Lt 5T, IHEEORAKAMRII—E
HHITRER RT3 X i o0z, COKME, T - @Wuvbiclis 5 KEHBE TN - HREOkdE
ZXoT, BMERENEALIZY, O oh 3 FBMSBELTBH, AHEOBEECHTIEELER
INBBPECR TN B, fo THER CERNSHIRORIHE - BEEO AEMZERL T LR,
SHPKADRE - WHEEPH A LCEESES2ET3LEALON S,

IhE TR E RS ORKAMEI DV TOREIIED TP, FRES I Sato & Kobayashi D
FED D i3 BEHS pdpy)is SEFNEET 3RABPAHKERLIZ bOMBD BT EI0,
JERE I BRI & > TANESEINTEH, 2O DIAIEDSA LRIV T & N & BB
R aMBERICET 5 & 7550 5201, —F Jordan'?) 13 BHEWEBIC 31T Sl B koS E
FR— 7 5 % 2 + # Blakiston's Line—i3, BWAKABFICHE TS ROKAZERE2AL T4
LIBT3, R, TR 3, AN & EEOMBKADON R % Bt L, TR D 6N E
BT RILT T 3 LB SN 3EHEOPT, FAMOIBE THML T T STl b2 litth
T3 HDOWPENTEDE, WKADHHIRBIZT 552 b ROBMELERRL TV 5, %
17 5% 2 BROEERERU 4O Tanaka® P Okada & Ikeda? it LT &, AHAERO¥E
OFAAY IEEREHIC M 2T T 3 FERBRHL T 3, Thice L, IEERTRHEY
IHED BIBICH b, ZOPKAHEZPHLMC TS L3, SMHBEFHC bEELER®ETS
LBbh3,

EH b2, 1971EDRS BT, KEEROGHE - RS AYHERE FOBRY» b LHEHETRO
IR T 3 KA DA BREM1® LIETLT, FRNIOAFHT OO TORELHE1T-
T&lz, 46, ZOXKE%H3 T2 Mz OT HEERFROFN OAIER & = D%, ROFIIN
il 3 ABEOEBHAFIC DN THET 5,

FILRABHEL, COREDE H T DY HFRIHEE 2B - EERFEKEFRAR
BB WS e D S BT B 21 AR EHA, WL O ORI EBERHE
W EREEEEA N DEEEL, ROFEH)IIC Y 2AFERERT, 207 -2 ~0—8
OFEH 2T 3N IR REKERIGEY — 20, F ¢ —b X0 2BAMFCERAKERR
BESFREECHUBILEL LT 3,

AETNORBELREFE
RARECE 1R T AR RS PR R LR T A 5N, BRI, KU, RO

* 208 McAllister™ 3% 2 VY VAPAEOABL2BERNL, 12V v 19213 Hypomesus
olidus (YT AL 2O LI, 0T, 412V VA9 xOEAI H. sakhalinus %5
T3 2 ERBMERRL D, 2 CRERTWIC Hamada® DR ZICRE-7z,
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R. Otoshibe

Text-fig. 1. Location and map of five rivers in southern Hokkaido.

WD s FcTbiic, FEHI, FHENERFREZIND 3FNETh b EELERREOHREE
E®¥h, BEBCESNENTS 3, 2O, 2hAFh#H24km, 6km, B 15km Tdh 3,
ENIIEEEEOTRE & b © sEHABT 2Z2BHOELE 2 N, BARECE CHEMH 21km
O/HANNTH 3, TIHERNRZWEOEME 2 Fih, KEE (EAE) ik WIT2oFRIzY
26km T 3,

FFNNOFIFBED e 2Tk 5 &, H2iR8TEIIE, WIRLZOFERBTDH, THE
YA Be BIOFIIERBZRONTH B, d->Th ERREMRTHEBEL T3, FTHKRY
BN THEic Be ORI HB% F 572 < R 3 Bb MO WJIFEBTHEENTHW 3, 12, A
DREDOLERBIFOTEERIT/2 - 1 FHHNIE N TIE ZOBERENE LT LD TRING,

FINAKBOEES I DV T3 [ 31 SRAAT, 1973~1974 L£DFIR)I| O F IO AR I 1°~25°C
OEETER Uz, F12, 1976 £~1977 T I TOF I DARIX, THK (St.1 & St, 208
& EFER (St.3) wa TRE 3z, THREIER 1°~24°C, BRI 4°~20°C OFE T gL,
F~KOHIR 12 THIROKIED EFERD 2 it lhbx 2~5°C B> 5 7288, AR EFRoikiE
DFH 2~4°C > 17,
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Text-fig. 2. Diagram showing the gradients of five rivers.

Table 1. Description of environments in the Hekirichi River.

St.1 - St.2* St.2 - 8t.3 St.3
Topography plain terrace valley
Type of river-form Be~ Bb-Be Bb~ Aa-Bb Aa-Bb~ Aa
Distance (Km) ca. 2 ca. 11 ca. 12
Width of stream (m) 4~7 3~5 0~3
Substrate mud or sand gravel rocks
gravel
Water quality brackishwater freshwater freshwater
~ freshwater

* A notched weir is present at this station.

FRER, 1971 F~1977 Fie I T2 bhiz, FHM, HENRKLFNID 3 )iz Tid,
Afcbiz 385 - GEMTabhiz, —F, B FAE4AA, 197244 H11H, 8H10H, 94
2 ) LYEER)I (19734£10 H 8 H, 19744E3 H24 B, 5H7H, 7 A 19 A) K1 % OOz >
WTI, Bl s K Y, FETHRIROABHCOVCT ARSI 2R IR L 2512, TO
FIEL T, HTOEARIA» S OB 2AA 21TV, RAEORTS LAY HR31I7UHS C &
KBDIz, SADESEII:, HHEINE (B4 10mm), @ (B4 13mm & 17mm), =&/ (H
4 5mm) KO'FHE (HA0.3mm) 2Hu 1z,
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Text-fig. 3. Monthly changes of water temperature in the Hekirichi River from 1976 to
1977 (A) and the Ryiikei River in 1973 and 1974 (B).
o at lower reaches of the river, e at upper reaches of the river.

¥ ®

R, RN, RMEON, B, EENO 5 FEIRSE Z oo g B s hicARIRE 2
RN, SEHEIS R ARRSETIIIEIBHECOIRS, b DAES Myers?®2D, Darli-
ngton®? R UKEF? OPKAR S 2BEI LT, MEkA, MPOKAUATERETIEERTCL T
—ERPkhCEET 24K, WAEES BRAEFES BREERRC ARMEEATD 5 H—F
B FHmoEAReEkiRc A3 AR (BT, [FEARAKEREEER) KEad 3 s, MK
£U2a ABD ¥ a9 Misgurnus anguillicaudatus, ¥ > 7 3 Carassius gibelio langsdorfi, %>
JF Carassius carassius buergeri Rty + 4 €Y I Pseudorasbora p. pumila D ARTD 5,
FIRKADN TC—E 2 KR FCEET A2AMEE UTIX, A7 ¥ Y2 Entosphenus japonicus, %27
<A Oncorhynchus masou DOREH (¥ <), =Y <R Salmo gairdnerii irideus, 7 272X
Salvelinus leucomaenis OEEER (=S 49 F), 92 4 Tribolodon h, hakonensis DFREH, b &
2 Pungitius p. sinensis, 4,37 b &8 P, p, pungitius RONF 2% Cottus nozawae DKRIP
D751 EENRTONG, WFEERIT 10D D, B Y ¥V 2 Entosphenus japonicus, V7
Oncorhynchus keta, ¥ 25 v ADGMEH, 7 2 < AOBREE, %29 Y94 Osmerus dentex, 7
#1% ¥ Hypomesus olidus, v 5 9 % Salangichthys microdon, " A DREHEEL A 23 Gasterosteus
a. aculeatus B> v 9% Leucopsarion petersi WEIN3, BAEERR T - BThid-
1z, WiERER L LT, 72 Plecoglossus altivelis RNERDFF 7 Tridentiger obscurus, =
v 28 Y Rhinogobius brunneus, 7 i un¥ Aboma lactipes, 7 /N¥ Acanthogobius flavimanus,
9 % Y Chaenogobius, anmularis, v Y > = Ch, castanea, % § XN¥ Luciogobius guttatus RT*
B ARONF IS BD NI, B % 2V HoH Cottus hangiongensis D 10 EHBEA bhiz, £
UTF 4 Hypomesus japonicus, ¥ 3V Hemiramphus sajori, >4 Liza haematocheila RIF %
9 Hv 4 Platichthys stellatus © 4 BIIFKEAELEG3INT,

) RE U AEOERIIF M) 24 88 1 TR, @) 178 KU 13HE, B 10Kk
OED 4B Th - 17, )1 EWO/EES, B~k dic zh Eho WlilokFEa24E%E
ERCFIRL TV 3 ERBALVBNYND 5OT, MFJIOZNE BT 5 C L RELL, ChitH
LT, RAEMSTSIT2ONIMO 3TFIOERE, 2hEno WofgHEek e ERC SR L T
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Table 2. List of fishes collected from the five rivers in southern Hokkaido.

e =]
: el Location g 2 ©
— = - 0 2
. El& |2 || 2
— 208 2|83
_ T g | & |8 | B |3
Species = _ I~ o o & o
Entosphenus japonicus (M.) “Kawa-Yatsume” +
E. reissneri (D.) “Suna-Yatsume” + + +
Oncorhynchus keta (W.) “Sake” + + + + +
0. masou (B.) “Sakura-Masu” + + + + +
Salmo gairdnerii irideus (G.) “Niji-Masu” +
Salvelinus leucomaenis (P.) “Amemasu” + + + + +
Plecoglossus altivelis T. et S. “Ayu” + + + + +
Osmerus dentex St. “Kyiri-Uo” +
Hypomesus olidus (P.) “Wakasagi” +
H. japonicus (B.) “Chika” + +
Salangichthys microdon (B.) “Shira-Uo” +
Misgurnus anguillicaudatus (C.) “Dojs” +
Carassius gibelio langsdorfi (V.) “Gin-Buna” + +
Carassius carassius buerger: (T. et S.)* “Kin-Buna”
Pseudorasbora p. pumila M.¥* “Shinai-Motsugo”
T'ribolodon h. hakonensis (G.) “Ugui” + + + +
Hemaramphus sajori (T. et S.) “Sayori” +
Gasterosteus a. aculeatus (L.) “Itoyo” + + +
Pungitius p. sinensis (G.) “Tomiyo” + + +
P. p. pungitius (L.) “Ibara-Tomiyo” +
Liza haematocheila (T. et 8.) “Menada” +
Tridentiger obscurus (T. et 8.) “Chichibu” + +
Rhinogobius brunneus (T. et S.) “Yoshinobori” + + +
Aboma lactipes (H.) * Aghishiro-Haze” +
Acanthogobius flavimanus (T. et 8.) “Ma-Haze” + +
Chaenogobius annularis G. “Ukigori” + |+ | + + +
Ch. castanea (O.) “Biringo” + + +
Leucopsarion petersi H. ““Shiro-Uo” + + +
Luciogobius guttatus G. “Mimizu-Haze” + + +
Cottus nozawae S. “Hana-Kajika” + + + +
C. hangiongensis M. “Kankyds-Kajika” + + + + +
Platichthys stellatus (P.) “Kawa-Garei” +
Total number of species prA 17 13 10 14

* This species was collected from River Ono near Hakodate.
** This species was collected only from River Yunokawa near Hakodate.

W3BEAZLTIRIZEE NSV EBbRd, 20T, ZO3IFIicoNTHEST 3L, AEERFY
HWITHLIBEETHH, HE)N, RUIOIHATRTH 5L irk3hl,

FEEONFCHAL TR, S0 LA2EABTHELTAENZINTV R EREAZVBRICH 3
DT, BT, ZORRDNTERT BICEEDI, Z0—2i, F.9) 94T
ThH5H, A LS FIOFT, KPHEAIcESERIITOABE SN, BEERC BARECHE
THEANTIRE SR INI o2, NF RS HD 2FUND (FER1-1,2) Ko Y 37829
(EOHK 1-3, 4,5) OHMIZE 4 CSITT I NI, 569 ~NF o nic@L T, M)IBOAGREE
$ 2 K0P, BAWMO—WMOFEN GENEE) ZRYEESROFANIIC 46T 5 0BEEINT,
—%, FIEREROEESE 257 5 /080 P IBUE OB s RO KT S 3463
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Text-fig. 4. Distribution of two types of Cottus nozawae (A) and three types of Chaenogobius
annularis (B) in southern Hokkaido.
A: o the small-egg type, e the large-egg type
B: o the brackishwater type, « the freshwater type, » the middle-reaches type.
1. R. Shiodomari, 2. R. Matsukura, 3. R. Kunebetsu, 4. R. Ono, 5. R. Hekirichi,
6. R. Ryiikei, 7. R. Moheji, 8. R. Daitobetsu, 9. R. Kamekawa, 10. R. Kikonai, 11.
R. Shiriuchi, 12. R. Oyobe, 13. R. Akagami, 14. R. Okamotsu, 15. R. Amanogawa,
16. R. Assabu, 17. R. Hime, 18. R. Ken-ichi, 19. R. Yarappu, 20. R. Otoshibe.

ZOBMRINIY, ZhUBORRERTIRT -2 BEShEdb o, Y3 TY@EULTIE, 3
D55, PkBlE RHBIERSROEL OFIITRE S I, Lk, FKBIRKE) L BiE
BASEINE 2~ 5 o F)ITOLREIH, BOEL OFNTRE SIS REINTZP ST

FNAOSRCEL Tid, AEHPEETH - FBIOREMNE 3R, H1R3h
PZAFNID St 1 »5EE (FB3W3m) Ob 3 St 2 OFEOF AR R TR, HIFEBTE Be
2 Bb-Be BiTEICHNL, BEERRLLIBITELLEAA —HIBKOEETLHS (1),
c e, RSN T 3 24 BOARONOKEEK 22 BOMHSHER IRz, CON, —ERH
KECEETIABIAF YV AMEIETD Y, 2 TXTHEMSHOBRE b ABTED LN
Tz, ZONFIR, WFAEHESE (7Y VA, ¥4, .99, UYHHF, v594, v
FADBRER, 4 rakdFfrovd), AAEEAIOE (Fa, 77, 32/ 8Y, 7Liund,
TAE, U&FTY, VT, 1 EXNE, NFAOHPNPRRES X s v H) RO EAKER
B33 (Fh, 2FFREBIHVA) Thotz, St.2~St 3 OFFURZIINFEEEL Bb B I* Aa-
Bb BTHRIT, BEEB»622 (), LLTRTEOAEDOSMGVHRINI, 2H5id, 7%
TYPFHERIBERL &, IR TRT—ERRKPTELARE (RF ¥V 2, Pvx, 24T F, 957
ADBEHEL, 435 b aRUOENF B0 WKRIFR) Th o1, S8 & b EFEuL, FJIFERED Aa-Bb
BITEIRY Aa FICER I EBROB» L5 (D), CTRBREFAR/LFINI YN, =
TATFRENF o ARKIPROLTH 3BOBEENHERINIIKTE DL ST,
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Table 3. Ecological distribution of fishes in the Hekirichi River.

\ River-form

.

Species \

Entosphenus japonicus (M.)
E. reissneri (D.)
Oncorhynchus keta (W.)
0. masou (B.)
Salvelinus leucomaents (P.)
Plecoglossus altivelis T. et 8.
Hypomesus olidus (P.)
H. japonicus (B.)
Salangichthys microdon (B.)
Tribolodon k. hakonensis (G.)
Gasterosteus a. aculeatus (L.)
Pungitius p. sinensis (G.)
P. p. pungitius (L.)
Liza haematocheila (T. et 8.)
Tridentiger obscurus (T. et S.)
Rhinogobius brunneus (T. et S.)
Aboma lactipes (H.)
Acanthogobius flavimanus (T. et 8.)
Chaenogobius annularis G.
Brackishwater type
Freshwater type
Middle-reaches type
Ch. castanea (0O.)
Leucopsarion petersi H.
Luciogobius guttatus G.
Cottus nozawae S.
Small-egg type
Large-egg type
C. hangiongensis M.
Platichthys stellatus (P.)

e

Lower Reaches
(Be and Bb-Be

types)

(Bb and Aa-Bb

types)

Mouth and
Middle Reaches
Upper Reaches
(Aa type)

+++
+

++
++

+4+ + ettt A F++ A4+

Total number of species

(324
134
-3
(-]

% %®

SEIORE CALBEETOHET/ L o BEINTTABILERT I ERRKA T, 2L THHEIZRES
Nz olohd, DECAHBHERINII LD D BELMERL TV 3 L EAOhAABELT, F
<X Parasilurus asotus (MEMNX DRE)D, # 57 <R Oncorhynchus gorbuscha, + v v %
Spirinchus lanceolatus (2 — 7 » 7)1 % Y L) RY > 95" 4 Tribolodon exoe (BRI L b2
£)20 DAFEHBRT N, - T, BAE ABEEBOMIciE, 28T 35 BOPRKAEISNI
ULTh 3 efEINS, i, BELEOHKAKO0EDOYES L b o s Sy ds, 20
M, MEARRIABORY Y, FUTF, F07F, vI4EVTIRIFILIDSBE/BDTH
0, L b, FUr7+2BRMO4ABOSMRIRESTEBREAHIZ LV 550D 4 5, FI, HF
13 bHEE 12 AR B 2RI 2 OMIRKAEDIED TZ L (A~6F8) ¢ & TS o h2 &i8L
T3 LROC i, FHESIMEEDOT T b HCMPKADAHNEBRT HIBETH 5L L 2xRL
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T3,

—%ic, » HHUEDOAMIBOHRE 2 7T 5541, £PuhIESE (biogeographic element) A3
HHZFH O 254 5L 5N, BRKADHETCIIBCHMEKEDERMIL BEHINS, CO
T LU THRIED 5 Z 213, FH BIEOMERKRD BHEE Ui LBk ¥ #9274
Moroco percnurus &7 2 ¥ a ¥ Barbatula toni (EiCHR - Ht ROEHOBHE T ) BRI
HPERERD = & b4 Lefua nikkonis (LiciR - AR & — 2SR HBIHEED
BT > 12 BHL TRV ETI 3, HEVREBE, s 3B R 7B DFHT 2
B, TRZICEREVHHTHLEDS, WThb v RY Z7REAAFICBTS2 3T 5,
2 70 Taranetz?? 122 XY 7 RPKEEHD BAFE~D BAREAL T [FLO WERNRT, BAMES
HO% sz NERORE2EL, BARFIESEILTREICGERL TuwitEic, BEITF OO
BeERTREDHAFIBEOIMBBALIDTHS5 | LHEBL TS, 5T, dL, ZhdHE
ETHrETHhE, YFUSA, ZIFS v R b D38 S HEREITH - o dLiEEs
B (ROFENOIE) A BIRL 25O E 05 CEMBEIR L2 6ThH B,

CORREIR DN TIE, RO 2DODHAVBEIND, 1 DNk PHENEECL - T, ZhbD
RBOEHR~NOBAVHETH S HBATD 2, VWE L2, HHPHERLUZL 2O TI3EL, YU,
Zhe ORI BAL I, ZOROK[BEORBIC X b HHdJbic BB L 12720ic, JLHRE
EEOFRYBHONEL B S BAThH D, H1DATDONTIE, 20E 5 JLHEEEE & PR
BEicch b OYPKADOBRARLT 2 WEBREEEE 725 X 5 /5 B IWRDSEZS » TV Iz &V S EEHUE R
WHINTW N E»S, ZORRMEIRBDTHEG, 72, E20HE20 TR, 3UIETLE
WEBALIZLEND o206, PHEDYFOTARz T & bz e d o<, IBERKED 77 F
U2 VRKENSERELTE, 20— EHOILEEHNCV Y v 789 (leric) R HHLTER S %2
5TH5, EERI2 -5 PKRLOVERITIRADELAE S BHPBPBDLNTLIZL, v
Yy ZEIAHEAL TR, FACILFROY 275 <29 4 +aTRDLNTRY, #-T, E2084
DOFEHELED TH N EEL LN B,

ZFNTH, YA PRAZOKAIRME, JEERSICIHRL T2 DTHS 507 &EELHH,
BEDOE LA, Lh5DABEDHAEADEAD Taranetz?™® PSEREL IR L b, b - & BORE
RBALIZIIDTHE I EBALTO S, £4, Zhid ARGHPKEREL EKRL, ALRHRU IR
REETH 55, TR i3 BAMEINE CEESEEL 12 JT 2 RAED GRERS KR EFBTH 5
5L, ZORARZBTIRBMEHEL T3, 3L, IOV EETH 3 T, LORMRES
CHAT2 LR EBbhs, BID o~ 7 REgAR I AU AR & EK L 12U,
55 b HEERBAL, BERAHZINTICN, ARHEHE ROEERO— Mk & - TRl 2
TV (EEE 55 Tiniz) 12D, ZRLER 2F2IEART 3 EBHEL LS 12DTHS 5 &
HRINB,

LI AT, LDk iR 2MBKARONHEEULU B, hosHBETIRDLN
T3, BE itz Rt LT, 7 DR SOMY 2 EBE L, LHEHE TR ARERE 25
zh B REERFOBERIZDE L, FMNEDPHORENEETH 3 L L 2BHL T\ 3. 8
HTIRFIED 37 2 98T, WD PHy o oT, IRETD M7 VETENFERENI LD
SHOBERCEZ L0 HBREEEHT T 3, Kig, WFFD IAFENE2EL U TRRAOHEENE
THREBES T HNRE [HET I BITOBKICE s TED SN ARMICIREBIETH 125 LT & K
AZRETHSH ] LHELTN B, IS5 it 5L, ILiGERETER RSN ALHEED I
OHRE Rs b, ZOBESEIMFOMEREE: & —HL, BELEOFERE 2T BRI LME
BHFOHTEROERTH 2 L E5. ChsDT &k, EFRUIIEBEDMRAAHEOTRICET
PRI TAENCBEL b BITHS 5, MRk, ThbdOFEER, ¥ ERHcEHFRO
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MPKBORAT 2RSS D 512 C & 2mp T 5, dLEEERiciz, BE - IRAMEAAET
LZ5MOAABAE (Foay, T4, 075, vyfevd, +92) BOHRLTEY, #
DOREBAVBREIC L E 8D TH B LERLNTVS L LRDWTIE ficitnizdd, 7 DRz STl
SHART 20 MERD ROTEHD RAMOMBKADIMICEL T, AMHHLE L bW3EEE
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FREEDOHHOBBMICONTIE, BREKIZ2X. 9994, NI rou 2RO TY 38
OAFCELTOAMN TR I, #29) 93 IR BABTRIERIITOLEINTY, 20
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PLATE
An adult male fish of the small-egg type of Cottus nozawae collected from the Hekirichi

River on May 7, 1975. Body length 92.4 mm.

2.

An adult male fish of the large-egg type of C. nozawae collected from the Hekirichi -

River on March 27, 1975. Body length 91.6 mm.

3.

An adult male fish of the brackishwater type of Chaenogobius annularis collected from

the Hekirichi River on April 19, 1974. Body length 80.0 mm.

4.

An adult male fish of the freshwater type of Ch. annularis collected from the Hekirichi

River on April 19, 1974. Body length 118.0 mm.

5.

An adult male fish of the middle-reaches type of Ch. annularis collected from the

Hekirichi River on April 19, 1974. Body length 91.0 mm.
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