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Comparison of ecological and geographical distributions among the
three types of Chaenogobius annularis Gill

Teruyuki Naxanisar*

Abstract

Ecological and geographical distributions of the three types of Chaenogobius
annularis were compared for the present paper. The area of distribution of the
freshwater type was confirmed from the southern part of Kyiishd Island to Sakhalin.
On the other hand, the brackishwater type was distributed from Yakushima
Island near Kyiishii to the southern part of Hokkaido Island. The middle-reach
type was found in the north-eastern part of Honsha Island throughout Hokkaidd
Island. The southern confine of distribution area of the middle-reach type was
pushed as far as Kesen River in the Téhoku District in the Pacific slope and Kawano
River in the Hokuriku District in the Japan Sea slope. The freshwater type
inhabited the lake and river, while the other two the river only.

When the three types coexisted in a river, the brackishwater type was most
abundant in the brackishwaters of lower stream. On the other hand, the typical
habitats of the freshwater type was a pool with muddy bottom in the lower and
middle streams, and the middle-reach type was trapped at a shoal of the middle
stream with gravel, sometimes muddy sand at the bottom.

Thus, the cline of geographical distribution could be seen along the latitude,
and that of ecological distribution could be seen from the lower to the upper course
of a stream. It was supposed that the geographical distribution mainly depends
on the temperature, and while the combination of the temperature and salinity,
and the type of river-forms might be involved in the control of the ecological
distribution.
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12 3EDNFiR X ERBOHBSER 2 RN, ZOBRECESAETORBEZITE -1
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Fig. 1. Distributions of the brackishwater type in Japan and the surrounding areas.
Fig. 2. Distributions of the freshwater type in Japan and the surrounding areas.
M- - - -inhabiting the river = [].-...inhabiting the lake
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Fig. 3. Distributions of the middle-reach type in Japan and the surrounding areas.

Hekirichi River

-~- Freshwater type
[J--- Brackishwater type
B --- Middle-reach type

Ono River

Brackishwater area

o e

Fig. 4. Ecological distributions of the three types of Chaenogobius annularis in Ono
River and Hekirichi River.
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Fig. 5. Gradients of Ono River and of Hekirichi River.
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Table 1. Daily migration of the three types of Chaenogobius annularis in Ryukei River.

Date of . . Type
. o t
collection N Time Poin Brackish. Fresh. Middle.
IX-5, 1974 1 16:30 | P3 pool 2 9
2 17:00 P4-7 | shoal 1 8
3 21:00 | P3 shoal 1 14 8
4 21:00 P5 shoal 2 16
IX-6, 1974 5 1:00 P5 shoal 1 12
6 1:00 P3 shoal 3 9 13
7 5:30 P3 pool T 8 1
8 5:30 P5 shoal 2 17
9 10:00 | P3 pool T 7 3
10 10:00 | P5 shoal 1 13
1 12:30 P35 | pool 2 19 16
shoal

(Description of environment of the points)

Point tl]i)(;slt'?v::;enﬁ?ﬁh Type of river-form Depth -
P3 100 m Bb-Be (Brackishwaters) 0.5-1.0m
P4 200 m Bb-Be (Brackishwsters) 0.4-0.6m
P5 300 m Bb 01 m
P6 400 m Be 0.5-1.0m
P7 600 m Bb 01l m

CHTO TR EALBEINTIP D TH B, CHLNEI»LE~DOB AR » o 1 SiKB
WTHBIEIN, RAU it IRR 3, 317, THEAREOEOTEHIRERAERL T3,
ARTNI RO TR R EXRL T3 0B LIFLIERD bz,

% ®
HIBEY A5

&I VRALIR T A —VKBD SBIRBEKE I CONHVHERBINTE D, BE7CFIRIELL S
HTA2ETH 2, COC LTV BOMOARICONT S [FET, L THAED FIHRic 4
CHUTOBERA B, &3, 74V 9 EUbOBREINTEVIHELHBH, ThiRFRIEDRDIT
I33DEEABLNTH Y, FHOENThOHHFICONT, TFEABOSMITEFORREL T
WAL ATk, BABDSERE, AN, HE, FMBICEBEREBCRA T 5, LEHE TR
I, AGRBN, Foishl, HBRMlcErReh, Chd UAOFNITRER), BN TE—
BRELIDATH 3. AFHMFOMIITREIhEEDOSIR, —BEAS L Bbh 5 HENE
TNTVBBRMOKMMED 5. BEKBOBERCOWTREBEOHBE LKoo 120, BbH K
KEZB/T 3D EEbNG, ks, FE N OBAFORDRICEKBBHMEL T 3 EOR
HEHD 35300, PHFBOREREIEG. KRz, YokBUzAM, M, EE 8E, F& (=te7
B) BIOHANY ORI EBBCLHL T 3. BN 72— VKEROBERC OV TIZREDH
KRFIILL S 120, BELABHLNBTH S 500, B, FHEKOVTRBERERSIIOR
+o2TH 5, =k JLERME X b DEbORIA RS & B AL TV B Bk, LORikD
WTRESHBDREICL - TILRZOWMBLIFIRYITEINS C EFHRINB Y, ERICOV
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IR, PWENI PRI & 2 RFNSAL TR D, RN THENSR LT L RIHOT
EYBED NG, Tk, H4iiE 4~6 AHORARDIHLLRL THLWH, 5 LIRS ESR,
¥, B > THERED SRV, UbLl, ZRAFAOSFHRIIARCS»N TN 3D TR
24, BAIBREERUMAI Y > T2 SEIMEBIET 3. AFD § BENMICEWTHEY & § itk
REBLTOAL ERHEBL TV, LOLSKA—FAMOLTIRESY 38D TAbINIE, 38D
BT 2 BIMAAL T B HERR 2 LI C—EDHEM E L TED 6N 3, —20 D 3R
BMUSAHL TOZWEN s 5 —BFE, M CmEOH#AN, %E—LFEEEBOER
WL, W)l Bk, WORLSHERFHFHOFITERO E HICEC X 5 2FN B JLiEERE
ORLUBIN, BTHN) RN TRAHORIBIRRE 3, Tobb, BRARGBRERSOSRNT
13 Aa-Bb BIDO#KIRI & WABIDAERL T 2 DI L, EEESOXYBNOROE (Bb &) i
iehEREDs, RO Be ) idRABDLBHHL T 3,

BERICH T THDIT

F—FOETFicisid 3 3RO TADIIZI T2, 35 2EVEET ZHATIREIOKE &5
Bz FhMBIOEICTADY TV 3, CARDVWTIREE? § MR8 CHEMTBE 21T
HORHRSREERPEB T %o HHENL KUBINIZIIBNTIIA 7T - Y _EOES T2 Aa Blifiic
FTHHLTOEY, KEEMEHohRay /R IRERTHEADOW 3L EFEDEDTR, b3
DI OOWR R B N EPRETABEIAERL TV B, —F, RABRROILE AL BHWKIRT
DIEMARTLEETRZE5THY, THRLFHOMOECHRCEA TN S LHBEL, T
B o~ BRI, I IIBIAERL TV 3 DR COBIRIB SN T 3. HARDLELERT
AR S IITEIC Bo FEURHS - FEEENPETIC OV T & EE LB D S s, 017, BEESRMA
i BB S EARI ORI B BTSN OREBO 1. » i EFEORE D THRIEA TS LML, Zh
R UM I BB L 2RI S/RL T 3. 21z, Yok & FKBIIER, WEPHMESEDbR
3o CAVHEDOIDHE IPRESL TRV, 4TI PERTEOAETH S Li3EEIN
T 3D, ks, FHOSME MRS 1~2 5 A TRIZRADESEFC MHT5L 5125, o
T, V3T IGAMBBLUED THE—rBCOWEET 5 &, SMICHRDERBEME, L3k
SRR B, ChizSBOHHRNOREL & KARRROBEPRI 31D EEA 6N 5,

AHEOXERERICONT

SIOFEER & LTk 3, WHLFNER, £9ENER, BENERVDIFoh3, HE
B3AE, &b bid, 4 EEMED 2V IEAME L OBEEEE T AHE, EOLTEEELTO
SRR, B OBV - TEFNERZER T ILEND 5, 40LL 5, FRONME
FKIZHSBBINTONW &, FRELOEERY 3B CHML, FRHBRrEET IR
FABTHBC BI0YFTY 2l OFRMREEARIK B THMR KA L RLD, 2OHMER
BHERICEREINTVR EEAONB L L6, AHZN - ABREHNHECE D ZO2HOXER
BN TRE IV, 2233, WEMEEHERLLT, 1) KR HEEE), 2) Al 3) #j
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T (5 EE RO EY, chsoERHET TREHL TV 3 3BOAMRIC OV TERT
B

HER HARLBEAROSHCOOVTRFENOLT V- ERELETURLBERASRD 6 1
%o UL, YA BHEIHL T 3 & 5 idbiii By ORI OW ik ki Td 2 B #ddk
WiC b PARBINERL, e, TEHFEHUT O TIREKEI  WABRMBERBL T3 Ehb, &
OFEBONFIBEREDAC L > THEINZ OTRVEEA DN S, T7:, FRERDWVTS,
KU RHE)TRTOEARE Bb ) R{EBLTHBC L bERRST EBRA 50

SN 28D 300 3SEBRE—FANATTADI T3 L ROV TR, BRGRAI L 5 il
JIHEBHKIEELTWA L EMNEBALNSY, LBHIGRCHLIIDEZOMPROINZL L, 3
5ir, WA ZEAIES, PAESEAILIS OEREIORRE (Be &) iziikBH35)
w3, —F5, FEFIOWID Aa-Bb BURFUKBRIMBERL T AL &b, HIEBOAILE >
THINLhbONM2HMAT 5 C LIFHRL,

1973—74

(°C)

ol S\
/._._./' \

Temperature

May June July Aug. Sep Oct Nov Dec. Jan. Feb. Mar.
Month
Fig. 6. Seasonal changes of the water temperature in Ryukei River.

B OENOLETiRB 2457 (BESR) &SN KESR BETL TN EbE, T
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BRI L TN B &b b, D E b ABRMIIBIKRDAR L > THESN TS LIXE
WER, TbB, A—IANTOMHBSNTRERMOMFROMICERZEL CHEELERIIR
VHINT, RRETOENS - Th, L3, ZOEILFEOLNMENCY 3BEE, FHED
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L 5°C BB YW, LAY, FHERE3E8FE 12 AL Tt 20°C &b yELLTHD,
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12 23.5°C Th 3 (M6)e —BDH L THHENTOT7 BTHAOHERTIE 7°C $BL T3, F
i & O EEEEENET A 2iday R IRBOTIHREIN TV M), ChbOR{beE
B T b 2 BREEHOFBEROSAFEHOBEZL b b K30, 3bi, EIMIOKERMSEEL
TV AR DV TR, U %Y OEIMAMMSH 2 h BEitbizh, ZONHKER b /2H OE
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DBEL T 3RS 28, BYEO L 5 2FKBIEKEBERL TVWB L ERDWVTH
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LN 5 DHIFF I TidlJIZKIR AR 12 D BRI AR IR U T 3 KB EFSNT 3 TaF
LBZOTRIZVDEELLNSY, —F, BEEFEHEPHEEPCHEKEBIHL TOZNIY,
ZEN T B BRI IC AR BINBAL TV B E b EA bR B, 21, Rt T b &
HERTIZERAK, FOKICEFFELRAE, HAROmMEN—EDTEY b > TITADI T 5L &I
DVTI, YECEHERNA TR 5O BHOEEER & - LAY ERBE TV 3
Lty t+aELLND,

E #

U %3 C. annularis O 3BDOHMB L PERBICONTHERL, Chbd D KRS GYXEET
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