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Studies on the Freshwater Fish in Hokkaido, Japan-III.
Distribution of Three Types of a Goby,
Chaenogobius annularis

Kengo Ismino*, Akira Goro* and Keikichi Hamapa*

Abstract

The geographical and the longitudinal distributions and the microhabitats of
three types of a freshwater goby, Chaenogobius annularis — the braekish-water,
the freshwater and the middle-reaches types—, were studied in rivers and lakes of
Hokkaido during the period from 1976 to 1982.

The brackish-water type was somewhat discontinuously distributed in the
area facing the Strait of Tsugaru and along the Pacific slope westward from Erimo
Cape. Compared with that of other two types, the distribution of this type of the
goby was extremely limited, confined to only a narrow range. This was related to
the fact that the northern and the eastern limits of the geographical distributions
of the brackish-water type in Japan were located in the Oshamanbe River and
the Gabari River on the Pacific slope of Hokkaido, respectively. In contrast,
the freshwater type was continuously distributed over almost of Hokkaido, having
the widest range among the three types. The middle-reaches type was also
found over all of Hokkaido except the Pacific slope from Erimo Cape to Nosappu
Cape.

The survey of the longitudinal distribution of adults of the three types in
the Hekiriji River (drains into the Strait of Tsugaru) revealed that the distribution
of the brackish-water type was mostly confined within the lower reaches being
exposed to the influence of the flood tide, whereas the freshwater type was found
from the lower to the middle reaches. The middle-reaches type was widely distributed
from the lower to the upper reaches. In the Shimomachizawa River, which is
unaffected by the flood tide in the lower reaches, two or three types coexisted in
the lower and the middle reaches. In that river, the middle-reaches type alone
inhabited the upper reaches. Juveniles of the three types had almost the same
distributional pattern as that of the adults in the Hekiriji and Shimomachizawa
rivers.

By comparison of microhabitats of the freshwater and the middle-reaches
types, it appeared that, during the day, the former was usually in shady and deeper
water close to the banks, while the latter one was found in both sunny and shady
parts of deeper water. During the night, the freshwater type was found mainly in
slower current such as in pools and shallow riffles closed to the banks, and the
middle-reaches type occupied faster current such as the middle of Hirase-rapids.

* BEKEAESAREY  REERE
(Laboratory of Embryology and Genetics, Faculty of Fisheries, Hokkaido University)
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On the basis of the results stated above, distributional patterns of three types
of C. annularis were considered from viewpoints of topography, climatology and
ecology.
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Fig. 1. Map showing collecting localities of the brackish-water type of C. annularis in
Hokkaido. Solid circle, authors’ records; open circle, records by Nakanishi (1975),
Goto et al. (1978) and Nakanishi (1978 b); no circles, rivers were sampled but a
specimen was not found. 1, River Shiriuchi: 2, R. Nakano: 3, R. Kikonai: 4, R.
Hashikure: 5, R. Kamekawa: 6, R. Okamaya: 7, R. Daitobetsu: 8, R. Tobetsu: 9,
R. Moheji: 10, R. Shimomachizawa: 11, R. Ryiikei: 12, R. Hekiriji: 13, R. Ono: 14,
R. Kunebetsu: 15, R. Matsukura: 16, R. Shiodomari: 17, R. Honai: 18, R. Toi: 19,
R. Kumabetsu: 20, R. Haraki: 21, R. Hiura: 22, R. Shirikishinai: 23, R. Kobui:
24, R. Yajiri: 25, R. Yagi: 26, R. Kakkumi: 27, R. Shojin: 28, R. Ofuna: 29, R.
Isoya: 30, R. Tokoro: 31, R. Shikabe: 32, R. Orito: 33, R. Oshironai: 34, R. Torizaki:
35, R. Ebiya: 36, R. Nigori: 37, R. Otoshibe: 38, R. Sakaya: 39, R. Yiirappu: 40,
R. Yamasaki: 41, R. Shirarika: 42, R. Rukotsu: 43, R. Mokun-nui: 44, R. Monbetsu:
45, R. Oshamanbe: 46, R. Ayoro: 47, R. Shiraoi: 48, R. Tarumae: 49, R. Nishitappu:
50, R. Saru: 51, R. Monbetsu: 52, R. Hae: 53, R. Gabari: 54, R. Seppu: 55, R.
Nijkappu: 56, R. Mitsuishi: 57, R. Kerimai: 58, R. Horobetsu: 59, R. Ponsanushibet-
su: 60, R. Horoman: 61, R. Utabetsu: 62, R. Aatsu: 63, R. Shitoman: 64, R. Saruru:
65, R. Oshirabetsu: 66, R. Bihoro: 67, R. Hiroo: 68, R. Rakko: 69, R. Rekifune: 70,
R. Oikamanai: 71, R. Yido: 72, R. Chobushi: 73, R. Tokachi: 74, R. Chokubetsu:
75, R. Akan: 76, R. Oboro: 77, R. Biwase: 78, R, Shinkawa: 79, R. Horoto: 80, R.
On-nebetsu: 81, R. Bettoga. 82, R. Shunbetsu: 83, R. Ichani: 84, R. Chiirui: 85, R.
Kotanuka: 86, R. Motozakimui: 87, R. Uebetsu: 88, R. Rausu: 89, R. Kanayama: 90,
R. Ochikabake: 91, R. Nukamappu: 92, R. Okushibetsu: 93, R. Uenbetsu: 94, R.
Yanbetsu: 95, R. Ubaranai: 96, R. Tokoro: 97, R. Shibushi: 98, R. Bard: 99, R. Mobe-
tsu: 100, R. Shokotsu: 101, R. Saruru: 102, R. Okoppe: 103, R. Motosawaki: 104,
R. Otoshibe: 105, R. Occharabetsu: 106, R. Horobetsu: 107, R. Ochigiri: 108, R.
Sarufutsu: 109, R. Onishibetsu: 110, R. Tokimae: 111, R. San-nai: 112, R.
Sarakitomanai: 113, R. Yiichi: 114, R. Teshio: 115, R. Enbetsu: 116, R. Shosanbetsu:
117, R. Mochikubetsu: 118, R. Kotanbetsu: 119, R. Otodoko: 120, R. Nobusha:
121, R. Hashibetsu: 122, R, Horo: 123, R. Kunbetsu: 124, R. Hamamasu: 125, R.
Ishikari: 126, R. Nucchi: 127, R. Okimura: 128, R. Furubira: 129, R. Bikuni: 130, R.
San-nai: 131, R. Furuu: 132, R. Moiwa: 133, R. Sakajiki: 134, R. Horikappu: 135,
R. Shubuto: 136, R. Ohira: 137, R. Toshibetsu: 138, R. Sekinai: 1389, R. Ken-ichi: 140,
R. Ainumanai: 141, R. Hime: 142, R. Assabu: 143, R. Todo: 144, R. Amano: 145, R.
Ishizaki: 146, R. Mogusa: 147, R. Oyobe: 148, R. Osawa: 149, R. Aonae: 150, R.
Akaishi: 151, R. Tsurikake: 152, R. Shiogama: 153, R. Oiwaoi: 154, R. Hoyaishi:
155, Lake Onuma: 156, L. Akan: 157, L. Abashiri: 158, L. Notoro: 159, L.
Kuccharo.
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Fig. 2. Map showing collecting localities of the freshwater type of C. annularis of Hokkaido.
Symbols and numbers are the same as for Fig. 1.
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el T LI GERIN), F oAk~ v 2 ¥WITIZ 10W (4 F hoxa N, BEERN],  SHER,
LB FEEN, SEM, EENL, @RI, RBEI, BED cREShz. 25 BRBRETIR
4 FJ (35 % b= A0, Ba)l, RKEN, gL, SEIN, 01, w0, Bl flB
. BRI, AU, RE, B, RED, rRASTEIE (BN ToaREINI,
2233, WA T AT OB IR CREI NI, 7 OMICIRETEN D 5 i3,  HRHEEAIO
B GaRl AEWIL BRI, AN, XS0, SS5am)l, TR, FEZh, Al K
FNL, O AARRBUNL A, B, KEEMID 4 ) (TR, EEEL O MR, 20 < A1),
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Fig. 3. Map showing collecting localities for the middle-reaches type of C. annularis of
Hokkaido. Symbols and numbers are the same as for Fig. 1.

P, 3 12 RSEEERI T 25 TN (RN, JIEN, KRN, BN BRI, BE), BAanl,

BN, seAmNl, | EEN, WENL ~ 59 R, vav)il, RN, BRI, Tan)il, B
Z), e, BENL FwEIL ZF/N, U <4, @R, BEND cREshi, —F, BE
W T 6 WL (BN, SR, BEN, EERN, EI, BEN, IAx—-voE
BCi 14T (St BRI, IR EEN, EE)I, B, BBIL 'L FEIL
Ay F v IV @B, HENL REIUN, BRI CHEINI, 5T, HAWATI 287
JIU RPN, BN, FnuBinl, SEE0, Eri, ZBN, &N BRI, w0, = o F)L I,
WM, EEN, WA, EENL AN, B/ RRNL KRR FIBIL BN, RN 1R
L I, N, FRENL RN RN, ErBRE T eI (FENL FKaEN, v,
WL KEEN, sYRED cREIN. COMICRERFEND 2 Ok, EEEEEAD 12 7))
GPilL AERNL BRI, &N RGN, ST, SRR, FEIH, O KE, ASRBI,

WEN, @), KEERO 2 /N GEE, BRI, REESMO 1EN (HE2EN), 2R~
v WO 1 GEET) RS RARENO 47 KBTI\, BERE)N, KON ¢h3
(1, 1975; t%FES, 1978),
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BAED & 51, FARIDSM AN &, AL & BRI 3 & T & QO RE S
N, U bEL BB/ 2 ~ ¥ BT, —F, SARIR LIRS RO & — MO W R
FBRRC AT 20 F 12, PHEKTRMOBEED 5 WDHE S TOHRE B  LIBESEOW
Jlie, $s CRGHIC AT 5 o

FESH

FO) IR FTFRRINICEY 2 9% 9 3RIOMA, F@0] (MRAL 1 FANULE) OWBSh%
ENENRL ER2WRL 12, FYHJIR TETIRINIR A TRNEES KLY, TR L0 5 00 T
A FEAKIE 2 2,

FOsilo 1 £ O DN TA 3 &, EABOSMREE L 3 MO TR 5, Bk
BicfrB S 5 st, 1FHETOAREINT. 2L T, Thi ) FTH G ABEOBBMAFIRTD 2. B
KA st, 155 st. 3T TEBAIN, ZODMEESEABICE T LY LHEHEADED b

Table 1. Longitudinal distribution of three types of Chaenogobius annularis
in the Hekiriji River on 23 January, 1982.

Station number 1 2 3 4
Distance from the mouth (m) 215 750 1500 2500
Altitade (m) 0 2 5 11
Reach type Bb-Be Bb Bb Bb
Stream width (m) 18 16 13 13
fish over one year old
the brackish-water type * (0) 0 - (0
the freshwater type (2) (1) (1) (0)
the middle-reaches type (0) (0 (20) (22)
young-of-the-year
-..«-the brackish-water type (3 (0) (0) (©
the freshwater type (12) 2) ) (0)
the middle-reaches type (n (23) (23) (23)

* Figures in parentheses indicate the number of individuals collected.

Table 2. Longitudinal distribution of three types of Chaenogobius annularis
in the Shimomachizawa River on 6 January, 1982.

Station number 1 2 3 4 5 6 7
Distance from the mouth (m)| 33 73 200 308 390 483 530
Altitude (m) 0.25| 0.5 | 2.0 4.3 6.8 1.5 9.5
Reach type Bb Bb Bb | Aa-Bb | Aa-Bb | Aa-Bb | Aa-Bb
Stream width (m) 6 6 5 4 4 4 4
fish over one year old

the brackish-water type o* 1) (0) (0) (0) (0} (0)

the freshwater type (2) 4 (0) (3) 0) (0) (0)

the middle-reaches type | (14) (7 (2n (6) (n (8) (3)
young-of-the-year

the brackish-water type (0) (0) (0) (0) (0) (0) (0)

the freshwater type (0) (5) (0) (1) (0) (0) (0)

the middle-reaches type (56) (48) (36) (9 3) (@ (1)

* Figures in parentheses indicate the number of individuals collected.
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[, shelter . D, Shady area

Fig. 4. Diagram showing an example of distribution of adults fish of the freshwater and
the middle-reaches types at Hirase-rapids in the Ryiikei River from 1 to 2 July, 1976.
Positions in nighttime and daytime are shown separately. Solid and open circles
indicate the position of individuals of the freshwater type and the middle-reaches
type, respectively. The underlined numbers are the water depth(cm).
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EE (FRIBE), BARIIKEDERAMIORED LML T 1z, PRBIIFOR 2R <
EHEE, MRER M, BATRFEROERBEEL T,

R (FAT28E302E), W E L EEOIMIRD 5L BRHL THIZEFH B aY
rob8, PHRAEIIHKEIC A S LB F CRARERET 3 HASED s,

—WAITRBAIT 35 1) 2 U KAL & R OBE %3 fovic, 1976 458 H 18 Hd» 5 19 Hit i T
BB OB EREICBEF I Iz, 6 BEIOEREEICRT 5 ERADFEREIT, BN 34%
(EEMEE 20~45%), FHAEMTE53% (KB 45~60%) THH, FiCHEECHHT 2 HEI
B ARARNEDD -T2, 6 BIOERBEDS b 3R ERER WAL KON T, FBERHTKIT
ZHHE 2 EM TREA THRBCRLIZ (B 5),

TR & ERERIC 30 0B BTENT S  C & M3 L, BEIIMMIT I ERM K - T3
2o P65 T, HTRINIBEOHBISEEOEROBERE E 2RI ERICRZ L LAV

/ O ) Hredhon

River width

Freshwater
type

River width

Middie-reaches
7% 2o
m

Fig. 5. An example of daily changes in the position of tagged individuals of the freshwater
and the middle-reaches types at Hirase-rapids in the Ryiikei River, 18 to 19 August,
1976. The freshwater and the middle-reaches types are shown separately. Positions
of each individuals for two successive days are linked with a line. Solid and open
circles indicate the position in which tagged individuals were found during the
nighttime and daytime, respectively. The underlined numbers are the water depth
(cm).

[, shelter ; [~ >, Shady area
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FRENEBET 304 ~ >, BREEICES EHOWEBA TREOERVWHORS Y «BBIT 5
KE—, ROE=R, BRINTHILY, KECHRMEeBEH T4~ Tdb 3, —F,
PHBMOBEDEEE, FRICIIKEOEWRIORE b itBL, BRidKROENMIORE b~
BETAEHANFEETALET 5. 12, 1 BieHBEhd 2 EHORF 2B RINIHEI» 5 RD 5
&, PHRETIEKR 15m 67, PKBTIREKR 0m LTSN, BERIECHTEIOIRE VA
A% % 3 5 EHRALBED b iz,

wie, 8 RiTfis - o EREE TREINERAOSEEOMB L EKE (FH% S8R, FiiOROD
BE) L HT (FET4ARE, 8B, 12BF, FHRAROREE) WM TRLIZ (K6).

River width

N
)

Fig. 6. Positions of all tagged individuals found in the same area and time as Fig. 5.
Positions in nighttime and daytime are shown separately. Solid and open circles
indicate the positions of individuals of the freshwater type and the middle-reaches
type, respectively.
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