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Comparison of color pattern and meristic characters among the
three types of Chaenogobius annularis Gill

Teruyuki NagaNIsHT*

Abstract

The polymorphic freshwater goby, Chaenogobius annularis were divided
into three types; the freshwater type, the brackishwater type and the middle-
reach type, from ecological and morphological points of view. The difference was
recognized in color patterns of the body sides and the dorsal fins, though there
were apparent similarities in the general morphological characteristics. A black
spot on the posterior part of the first dorsal fin was found in the freshwater and
middle-reach types. There were 7 to 9 patches of darker brown on each body side
and 4 to 5 patches in the freshwater type. On the other hand, there were some
indistinct cross bands on each body side and 7 or 8 slightly visible darker brown
patches on the dorsal region in the brackishwater and middle-reach types. In
addition, each type showed typical characteristic nuptial coloration on the first
dorsal, anal, bentral fins and on the abdominal region in the spawning season.

Furthermore, in the young stages, one or two circular bands across the
caudal fin were observed in the young of the brackishwater type, while numerous
small spots were radially situated along the caudal fin ray in the freshwater type
and find melanophores were scattered all over the caudal fin in the middle-reach
type.

Significant differences were also found in the number of vertebrae and the
first dorsal fin rays among these types. In the specimens collected from Hokkaido
Island, the mode of the number of the first dorsal fin ray of the brackishwater type
was seven and that of the other two types was six. On the other hand, the mode
of the number of vertebrae was 33 in the middle-reach type and was 34 in both
freshwater and brackishwater types. On the contrary, in the specimens from
Honshi, Shikoku, Kytishii Islands and from Korea, the mode of the number of the
first dorsal fin ray was six in all three types and the mode of the number of vertebrae
wag 32 in the brackishwater type and was 33 in the other two types.

The relationship between the variations in the meristic characters and the
environmental conditions was discussed.
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Y X 3 EESER DRIk ZRE L EFOWE, BARP O XY, 4199, €Y IT3FED
TERE 2 M0 HOBRRR AT L 7298, JEEED O ic B8 2 PIHIRE 2 S AFROWRE YD Y,
BETI2, AP OBy ekl 2 BT 3RS 5,

EBAD 132 ONBEEHIRICB T, %Y, 439, €V T0 3EPEAI Y, AR
BISZUEE LU THHL, v 3T YDFELEL T Chaenogobius urotaenia (Hilgendorf) % & 5172,
UL, Z0%#%, EBEGRCETOTHEES2HRNL 12ER, C. annularis Gill, 1858 3o %37
Td b, C. urotaenia (Hilgendorf 1879) i3 2 DRATH 5 & L 129, HEED kv ¥V e,
OEKIRI THEAR* )0 FFBECHESORKIC T4, E—EHEBRc—BEHAR b,
FTASHUNBROR 120 EE% UK O 2BINEETICER2RVWHLIL, 2L TLE 55
mm P EDOREEIC DN TIREBROAFETY KM & FAR - ORMBHES Uz, 2hiestl,
Y 2SR 70~800ppm DBy i PILHEE H EHF O B O Aikic § F—IencE & 5
BRATARARMBERL, HicEERERBFOERNIICHBOTIREABDOALLAHL THZNT Ed
5, BROAET L 3 YKE & EKRBORMNBERETH 5 C &2 HLI, T2, HROERKDOW
TRHMNOLEM 2R 12,

FHERINSTAROMBOERZWL»ITEHNT, WEOMIBEANTB & ORI % ik
BATALEEb, CHUNHROER EFITFUNLMBLEDEBRIZONT A HREBELI, 20
FOKR, SKBOBRILSMNT S 5—D> 08 (LA, PHRAELIER) OFEMHLPRES1ZDT,
UESTVRHLENS SEICDONTORE - S L AR T 5 8B TT/E 2 T- 100 ZRET
2, v%3Y 3ROBEL L N BEHNSEO EBEERIE DN TR~ S,

AXRABEID, AR Y, BEHEE & FRORHE 2 HO iRk E R H
BEHR, So0CFEREEIED YL TERTE2E5A b NI RIKERELREFERED L
XEEL B IO BHERE LB BHTIL0TH 5, X, FBEY - BFHBEORL - FEFE LI
RERORESICH AT, BUTRHOZERZRLIIV, BRI Y, BEZEROERZH
N OFRZBE R 5 A 5 niEsi BRI PR L, KHBERE L, BHRFKEFRO
EEEERR FRKERZOBAMEEL EROFEMHAL L MeEROELALREINIIBERE
HEMOKFEERLCO» S BT 5,

HE&IUTHZE

BAORMEIZ 1973 £ 4 B S 19744 12 At T, EER DI > THELEHOH - BB
WTT o1z BERFELLT, WNTR=AR, WTRFRO VBCL 512, BonERIED
T 109 Hov< ) U iTiREL, ZDO®BROEHE - HluctiL 1z, ZOMoER, EsrREEges K
FOKERE, BRRFEENE X A ERBRRENERFIFROES2EHL 12, #BEOH
Bibkbh, MR OFBcior, ok, BREREESE—HSOmELRA, HsEEL &
DIz, WHEGEIZYBIC L 2 EEHEKE V77 » / B HHL, BERICBEEINIBYHEA L 25
L OmF R 12,

] ®
BRI DOWNT
EHEDY 3R 55mm LDV Y 2R EREO—-BEMAOHEC L 5T KB LK

*  FUKE - BOKBESDAFRC OV T, BHED BV T 3 EKER « BkER % 2080 TRV,
w hFRO AR, 82, 2e@NIOFHROBIZAFHL THAE T b6, EBL TS
Brick o THERZ Lt LTz,

— 224 —



P v 3TY 3BOMME L CRERREK

Bl KA 5 & Urohs, SERIKE & RAROEEI DWW TRE—YHBEOEROEEDAT
24, HRUROBMOBRPEBHEEADHEDON K bEEVAD 5N 5 L LB L ISHARIIIIEED
BURDS 3 BI CHERAEL T T E2RBD I,

B-HHLOBERICOVT Pk, Bl b cg—EHEmc—BalErE 750, THM
IRPARENT L ~BBI/ NI O S RIITHBE ThH 50 ARSI ED Shgvd, b 30 EEi
—hBEEETS (MK I-1~4, 11-5,6) o WARIME I BEIREIIC ITIBINE & U T, SE—EHOTEEH
ELUCBAPEL, ZNEBRIEB TV 3EEY 30 BEROBEOTERERL H0,
UL, ZOHETHHRKBIOR AN, HRXCLTZOBRBRAHBETH 5 (AR 1-4),

FARBOIRICD2WT  —ifi, EAE & FHEII KB SRR D, B ORI
BTREHBAERATH 2 0850 321, WThOBLRE T2 TRHBIC S5 HiA b &
3o B DIIRIC DN T A B &, BRAKEI AU L i B b 5 b ~, T~9EOHR &L TR
3h, ZORIMIHERTH 3, Tz, HERMOERBAUITRD 5 BRI THMHEL, 4~5\TH
5 (B 1-1,2)0 Zhicstl, HKBIIRAKBI TR b NI (MR ER LORADOFIBED s h, ®
PAHBRSEFELLTEDON S, ¢ OBEBHIIMD 6 Rll%FiRB W THETH 205, Bk
WCRTAHAB TS 5 (MR 1-3,4) . PHRIIEAR & Fc AR BLAFIRED 6 e, &4l
BB &L 20D, B30 R HROBBLBED b 13 it T ¥ o, AR iz
7~9 BOHE 5 X Wi T~8 HOBKRHEHBD b5 h8 vov~ Y CEEICE DHEKRT 3 B
DBEN (JIR 11-1,2)s 2Ok 5 it EAR & FHELT FUHOBSEEL T h, BRARBNTL
DFERIIFFCE L Vo DL EDOFBROBEMFEFIEIS BB THH, BREBEEEHCBTIR
o5

EROBEMICOVWT BARBSWTEIEBOERIZIZ LAY ED oD, SfaliiciaFiEc
Boohd. Thbb, BAMTCRZEAARZMERICH > THEL TV (KR 11-3), #HART
REFIZHESEZHEY 2 —L0RROBOERENEDN, RETIHN, =&, ZRLZ08PRE
2T (FR I-4) . bR TR BRI —Bclr  BEGLRENED S N3, 2LT, PYRE
T3 LREODGERPRALRICI T ALELNS (FR 11-5)s T 5 UMt hEAR L
D2} EREE 20mm LAERDWT, T, WAKBEEFHMEREE 25mm HLECDWTELE
MUB 5, ok, FOKEIZBO 2 Bt b TREETOBERSIIKE { » DBV,

IEMBECOWT EED 3933 Y OBIREICOVT, MEERFICA SN % 4l OTEEREE,
Ml B i v LEANHDN S ERNT VS, EHEOERIKBWT S, B0 5 2EHRHRED
SNtz U d, HMIBEORERE 3BBMTEIRELZ TV EHRVEHEINI. Tobb, #
AREITIIMERE & & BRI, MisE, BRSEEREL, BT, EEESH LMk T
OBEWLELsh, Uhrd, IS ORI CHEKRPHET, BAROMCINT T
EMTA DY, PARBOMC~NTHERORE, FHoBarsELL, 5B —-FHEE1/3
EULBL g3 (HRT-4). —F, WKETOREHIE#EOC {TRBHICHELN T3 (R 1-2),
2, BEDOREDOT L, THSHBEARERLIAIIFKELIBEDR3L 5 Th 5, HAKE
DOREME & Bs b fBE, HEELHEREL, $— FoUH, BHRIEHEARHE T, oL
FRBEIOHEDOARED b 5, FHEOEREIIRAR & IIZRETH 2 BSREGERV. 23, M
DOFEEHPLFEABIC RN 3 HAOAFRt v~ Y VBB L HHRT 3,

FEIE RIS ONT
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—~ Kz Mn*6.9 (Md**, VII), ZAkZi3 Mn.6.1 (Md, VI),, %2 Mn.6.0 (Md. VI) Tdh b,
FKE L PHBIDOMICIE—~FDOEMSBEDON B, F12, BEDEIIEKE; VI~VI, AR ; V~
VI, 5L V~VI EFIRAEBHEL/HAIve T HUNREHSKGEAND, 28D 302 3BHBHML T
WA BNT B 5N Tabb, ¥12YY, T uI7REDT, AFAKBEOFEERLNE
— Fit Mn.6.8 (Md. VII), #KEid Mn. 6.2 (Md. VI), $§%Eiz Mn.6.0 (Md. VI) TH 3, h
3L, FM - WE - A, BABBIOCREOF - BBL b BohBRe 20 Ta 3 E, Kk
i3 Mn.6.0 (Md. VD), #/KE: Mn 6.1 (Md. VD), A2 Mn. 5.9 (Md. VI) & &~ KizT_T
Viedy, ZRIBD L.

Table 1. Comparisons of the number of the first dorsal fin rays among the three types
of Chaenogobius annularis.

Number of first dorsal fin rays
Location Type

v VI VIIL VIII Mean
R. Ono B* 8 59 1 6.9
ek 8 158 36 6.1
Mh* 4 135 6.0
R. Ryiikei B 9 26 1 6.8
F 2 88 29 6.2
M 11 193 2 6.0
Total B 27 124 2 6.8
(Hokkaidd, Sakhalin, | F 14 34 98 6.2
Tturup Island) M 16 433 4 6.0

Total
(Honsh@i, Shikoku, | B 1 88 1 6.0
Kyiishii, Yakushima ) 8 76 n 6.1
Island and Korea) M n 134 1 5.9

*B; Brackishwater type, **F; Freshwater type, ***M; Middle-reach type.

BoUMEN EEROEF) - B CREL BRI ONTA 3 &, FKBIOBRES (B
IRERERIC— B2 MR 72 6 D) DEHB LY £~ F iz Mn 10.3 (Md. 10), #7k% it Mn, 10.6 (Md.
11), HFHEIZ Mn 11.3 (Md. 11) ThZ b OEESBH SN 3H, L TLIHENELEL, K
AREDF b Dz (R2)e BROBIRFKBEOBER 9~12, YAR; 9~12, F§E; 10~12 T
FRFEAE b3V AN - WE - AN - BAR B IOBREOEATI, FRHOEHB LT~ Fik
ZNENFEUKE; Mn. 10.1 (Md. 10), Z/KE!; Mn, 11.3 (Md. 11), 58 ; Mn. 11.2 (Md. 11) T
KB & FFRIAIITEL L, LBECRONAHABD L 50 0P ERSED bh 3,

BHEN dtEmEcBO TR, RAROBSEKERIZ Mn. 10.2 (Md. 10), #%7K% ; Mn. 10,3 (Md.
10), PHER; Mn 10,5 (Md. 11) TR EAXERED SR (#2). M - IE - M Z Do
BT 80T d, ¥H/KE; Mn 10,0 (Md. 10), ZK%E; Mn, 10.6 (Md. 11), 3% ; Mn. 10.3 (Md.
10) THHITLAEEIZISV,

lamEE dLEEEOKRE)L RN, KBS LOEER L FREO=E/OEA Tk HEL O
2HITHARPE (#3)o Tabb, KAR, WAROPHBLIFE— iz 21 £ h Mn20.3

* Mn.; Mean
** Md.; Mode
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Table 2. Comparisons of the number of the second dorsal and the anal fin rays among the three

types of Chaenogobius annularis.

Number of second dorsal

Number of anal

Location Type soft rays soft rays

9 |10 11|12 \13 Mean| 9 | 10 | 11 | 12 |Mean
R. Ono B* 1| 31| 10 10.2| 3 | 3 | 10 10.1
Fe* | 1 | 29| 41| 5 107 2 | 45 | 23 10.3
M*s 2| 36| 22 1.3 1| 271 | 32 10.5
R. Ryiikei B 2 9! b5 0.2( 2 | 10 5 10.2
F 1 8l 10| 1 106 1 8 | 1 10.5
M 10 6 1.4 8 | 7 1 |10.6
R. Hekirichi B 17 8| 2 04| 3| 15 8 1 {103
_ F 2! 6 0.8 2 4 2 10.0
L. Onuma, Abashiri | M 6] 4| 1 10.3| 2| 16 9 10.0
Total B 3| 57| 23| 2 10.3| 8 | 60 | 23 | 1 [10.2
‘s F 7 106 7| 738 | 38 10.3

((Hokkaids Island) | 2| 55 61 -
2| 46| 28 1.8 1| 35 | 39 1]10.5
R. Kanita F 1 12.0 1 110
M s} 19| 5| 1|11 3| 17 8 10.2
R. Kooippe M 1{ 16| 11 1{1L.4| 1 | 15 | 13 10.4
R. Kawano M 7 1 11.1 [ 3 10.4
R. Miomote B 2 1 10.8 1 2 10,7
F 1 11.0 1 11.0
M 9 moel 1 3 5 10.4
R. Ukawa B 4 | 28| 11| 1 10.2| 4 | 30 6 10.1
R. Takatsu B 1 5 1 10.0 7 10.0
F 2] & 18| 1 5| 11 10.6
R. Nina B 1 5 98| 1 5 9.8
R. Isss B 3 10.0 3 10.0
Korea B 6 10,0 1 5 9.8
F 4 11.0 3 1 10.3

Total

(onais, s, | B[ 0| 4B 4 o1l e e o]0
Kytsh, Vakushima 4| 81| 17| a|1e| 5 | 40 | 2 10.3

Island and Korea) M ’ ’

*B; Brackishwater type, **F; Freshwater type, ***M; Middle-reach type.

Table 3. Comparisons of the number of the pectoral fin rays among the three types of

Chaenogobius annularis.

Number of pectoral fin rays
Type Mean
8 9 10 11 12 13
Brackishwater 1 10 2 6 1 9.9
type
Freshwater 1 3 12 8 3 10.3
type
Middle-reach 1 24 3 1 9.8
type

collected from Ono River, Ryfikei River, Hekirichi River, Lake Onuma, Lake Abaghiri in
Hokkaids Island and Miomote River in Yamagata Pref. .
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Table 4. Comparisons of the number of scales in the coures of lateral line among the three
types of Chaenogobius annularis.

Number of scales on the lateral line
Type
63 65 } 67 69 l 71 73 75 77 79 81 83 85

Brackishwater 6 4 6 } 1 1 2

type
Freshwater 4 7 3 ] 3 3 2 2 1 1

type
Middle-reach 1 5 6 2 6 3 3

type

collected from Ono River, Ryiikei River, Lake Onuma, Lake Abashiri, in Hokkaido
Island and Miomote River in Yamagata Pref..

Table 6. Comparisons of the number of vertebrae

Number of vertebrae
Location Type ‘
31 32 ‘ 33 34 35 Mean
R. Ono B* 9 " 5 34.1
B 1 16 71 3 33.8
Makk 6 75 3 33.0
R. Ryiikei B 3 4 33.6
F 2 12 1 33.9
M 2 12 1 32.9
R. Hekirichi B 4 12 33.8
R. Daitobetsu M 6 33.0
Total ? 1 18 ég ¢ ggg
(Hokkaido Island) M 8 03 4 330
R. Kanita F 1 33.0
M 8 19 32.7
R. Kooippe M 1 26 2 83.0
R. Kawano M 1 T 32.9
R. Ukawa B 3 29 3 32.0
R. Takatsu B 7 32.0
F 2 prt 1 32.9
R. Nina B ] 1 32.2
R. Isso B 1 32.0
Total

(Honshi, Shikoku, B]f 3 2 > 32.0
Kyushia and 1 32.9
. M 10 52 9 39.9

Yakushima Island)

*B; Brackishwater type, **F; Freshwater type, ***M; Middle-reach type.

(Md. 20), Mn.19.8 (Md.20) iTt» %53, FEAElZ Mn 20.8 (Md.21) TH b, o 2 B th~4—
EE,

RRESN KB, WE)N, KE, BEMsLE=mloER T, 3BLIEHL, £~-F
BIZIZTORTRIRD DT LA ZEIR SV (F4d),

BEN SROMIEROERIE, EHIUE— FiZ EAKR; 2~4+6~9=8~13, Mn. 9.9 (Md.
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Table 5. Comparisons of the number of gill rakers among the three types of Chaenogobius

annularis.
Number of gill rakers
Type Mean
17 18 [ 19 20 21 22

Brackishwater 2 9 36 20 1 20.3
type

Freshwater 2 6 12 16 17 19.8
type

Middle-reach 1 16 P 9 20.8
type

collected from Ono River, Ryiikei River, Lake Onuma, Lake Abashiri, in Hokkaids Island
and Miomote River in Yamagata Pref..

among the three types of Chaenogobius annularis.

Abdominal vertebrae Caudal vertebrae
14 15 16 | 17 | Mean 16 17 18 19 Mean
10 2 16.2 3 7 2 17.9
65 2 16.0 1 kg 47 2 7.7
1 62 15.0 5 b6 2 18.0
4 3 15.4 5 2 18.3
15 16.0 3 11 1 17.9
1 1 15. 1 2 13 17.9
2 14 15.9 2 1 17.9
6 15.0 6 18.0
6 27 2 15.9 5 24 4 18.0
80 2 16.0 1 20 58 3 17.8
1 82 1 15.0 7 5 2 17.9
1 16.0 1 17.0
27 15.0 8 19 17.7
26 3 15.1 4 23 2 17.9
8 15.0 1 7 17.9
34 1 15.0 3 30 2 17.0
T 15.0 T 17.0
4 13 15.8 1 12 4 17.2
6 15.0 B 1 17.2
1 15.0 1 17.0
48 1 15.0 3 43 3 17.0
4 " 15.8 1 13 4 17.2
62 2 15.0 13 49 2 17.8

9), A ; 2~3+6~9=8~12, Mn. 10.3 (Md. 10), hHfi#!; 2~3+7~9=9~12, Mn.9.8 (Md.
10) & 3WE LIFIFEBLIIEAYEIRZN (KRD),

FBHBN tEEENOF) - FETREL BRI VT, £EOBEREROEHBI T~ FKE
DNTA B EFNFN, HAR; Mn. 33.9 (Md. 34), #7KE ; Mn. 33.8 (Md. 34), $§E; Mn. 33.0
(Md. 33), ThFHBIIMLO 2 B LU FEIRD 20 BRIV TIE, ¥KE; Mn 17.9 (Md. 18),
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PAKE ; Mn, 17,8 (Md. 18), %I ; Mn. 17.9 (Md. 18) © 3 BIfic BEITITI LAY 20, Ml
DWTH B E, FAKR; Mn 15.9 (Md. 16), #/KE 5 Mn. 16.0 (Md. 16), 3§ ; Mn. 15. 0 (Md. 15)
THHE ORGP IO 2 Rt ERENMEZRT (F6). 35z, £THETROLRIONWT
A5 &, KA 33~35, BKB; 32~35, il 32~34 TR SN, I, B
T2WTAHB &, BRBIOERS 16 #2383, 17H#M2HEETHY, 1THRBTH 5. 212, F
TEIDBIHER 15 #EH3 82 S, 14, 16 M 2N Fh 1 BEAT 15 HEBEBL T 3. Thickl Bk,
PokI T 16 #HEDS 1AM, 17 #EH3 20 fHMES, 18 #EHS 58 M, 10 #ebs 3 [HME & T L < BEY
Kave FHECBOTHFEEZC EBBED N5, ZREABIIRBOTIE, BB EFRcE
EBK A,

AN, WE, LHlE OBACBRROME, B B, 2THERDE— Fid HAR; 16+17=32,
YoKAL; 16+17=33, hifiRl; 15+18=33 Th h, FHERE (EH+EH) EKBBRILZ
Vo LIFEEY ¥ T VD ZN LW~ EhFERSED S s, FARIT2HE, BAEIT1H#EZ
NENDIEL 25T 3, i, BHERicAZ &, BABTREE ZNFh—#T>, RAETRE
WD Y —HD 2 25T B, 233, [EHE . BHEOERIZ 3B L § LiBEEOYKE L X 0 FHE
L& FREBSER T,

% 3

BRSOV T

FTHBRORANS, RENK, SHAMORBEONRY S X EREDIHbh R BT 38K
ZEBED LN, 1R, RAMBIRONTIRAFEAOBME L TREBLALEYALNS Lk
P olte ZNREGAHMBAGRERVKILT, Lk, MEREORELZIHL, KELIED
BH#MEUTHABEMIIEEAON TV ERIZEEDNS, BEHriRYFT I TEHROE
PHRRIC L WY FEULSFAR2EADZY, ZOB, BT s0RrTER (BEEOIHNIZ R X 3)
ThH->T, BEHOBRBICONTIRIZLAEED YR, BEHADIA4 PFL ¥ BT, B
OBV BEHTREZZITO 3L R EL LI MONTVEIEETH S, 35i, HHOKH
I BT A UEOSAICECEDN T kY, SEFEOBSOERII BEOREICL S
Ehd, L5, 3EBOBEIGEMEPRIRL TV EEALGNS, T, BHEAOS DRI 3H
THELTWAZ L}, FEMRA—HRRIEL T3t bbb 3, % OOEEMBEFET
MERINTHWAE» 5, ThoMEIMIIKE 2HEORR, AMENBEHCHRSI - T3 EELD
N5 28, BWTBOARBN (ANLOKE) TEREL HERDPIFUKE & fiiR & OFRZ
B eHA T EEN 2~3BEThTVEY, ChoPHMEORECL S L0HE 5pHLL T

e

SEHEMEOWT

F— BEoEHER FHEBFROSWRERIBTOINIELAHMNIS 24, FHEBIFE~
FIZDONWTH 5 L HBEHB I OBBTERLENBD bz, Tabb, BABOE—S#ERI
B I TD 2 Blitle~—&£ <, T, FHREOTHERIILEECBOLTizho 2 Blic
—o{, BIEBEEBII BV, BERBELUIERIZDNTAS L, RWKBIOE 2 ks
i, bHFfT 3 208K TE. ZOFROBREKBICHBNTRLKEL, FHEMTED
Mo 2k, F—HA, F—ERRBY 5BHFROERITZCREOTRITL 3, ABb 0L
F—ARER ORI &  KERFTRICINT, WbY3 [LEREEl ofRsEDsh3C tid
T PSHMENTVAD, ChdDERIZKEEOEENRNEZELALNTNEDY, o3 3E
BT, PokB EPHBOBEECR LN 3 & 5 K EENER ORI EEME OREEEL Tidwy
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2%, FM—EAROHBENERIC VW TIRARIKRE 3RIC L OEREOHEENEZEL NS, Tbb,
FKEI: 2 O L» 5 NEKKE] BL, BARRBZESE(, LEEERNAOLRR ST
STNBL Eh o EREE B—WHEAKTEOTENNE A 5 R 5, Chitl, SFiEi M8k
Hl CBT3C L oBAREBREAEBRIEALZIRNEELGNS, ok, BABEOE_HE
ZEH, WHTOPEML T3, FUFHHNBRICEWT AFRICE - TRKEOEENRILZL
tbmenT3D, #-7T, F—, EUHEAY FHREECSWCTERORHEVSRL 30RO
LERIBBDTHS 5, WRELOEETONTE, K, KEIZE Tz, EREOEK L
EERTEE OB OB & BETL T 5 L0 I MEND 5190, Red it KBl dL#EE OF)I Tk D
2B HARTE—HEAE, THTERE LRDTHIRENDY, EMNTREL S EH#GEESITHE
byp il soTWV5h, 2hWwA, ZROBREUTCIIESREIL S, L5 KEOEEVELDL
h, L5 U REERPEMEOERM L HI - CHEELER2EANT D LEDN 3,

® #

EREERETRTOFTVIONT, 3ROEELZHALICL, Zh b OHEES X UMEERFRIT
DUVTHBHRITL 12,0

1) BOKEBIOTHE Y %3 OF—EHRERCBREHALEET 305, FABRREELL
Vo Tz, PAKEOBREAM EOREUL 7T~ HOWMEL TRANB D, FHEBB LOVKET
PR HB IR & LU TR NG, HWEBOBRMANIL PokBIDS 4~5 8, FUKEEs X OThiERHs 7~
SETHEDORTIRFHAMTD 5.

2) FARSARORH B S PHEY A RROGFEVBEDONG. —F, RABSATIIHERIT
BoTERBHAEL, THETREESEMNBRIS—RCIMNT 5. COHULIERITIH, K
KB LBOTRE L3 4RE 20mm DLERROWT, F1r, #OKE:SHEE EREE 25mm PLEigow
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PLATE 1.

Fig. 1. Adult male of the freshwater type of Chaenogobius annularis collected from Ono
River on April 26, 1978. Total length 131.8 mm.

Fig. 2. Adult female of the freshwater type of C. annularis collected from Hekirichi River
on September 5, 1974. Total length 104.7 mm.

Fig. 3. Adult female of the brackishwater type of C. annularis collected from Hekirichi
River on May 24, 1974. Total length 94.8 mm.

Fig. 4. Adult female of the brackishwater type of C. annularis collected from Ryikei River
on May 25, 1978. Total length 88.3 mm.
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Naxanisai: Color pattern of Chaenogobius annularis



PLATE I

Fig. 1. Adult male of the middle-reach type of Chaenogobius annularis collected from
Ono River on April 26, 1978. Total length 100.0 mm.

Fig. 2. Adult female of the middle-reach type of C. annularis collected from Ryiikei River
on May 25, 1978. Total length 92.0 mm.

Fig. 3. Young of the freshwater type of C. annularis collected from Ono River on July 25,
1973. Total length 45.2 mm.

Fig. 4. Young of the brackishwater type of C. annularis collected from Ono River on July
25, 1973. Total length 31.0 mm.

Fig. 5. Young of the middle-reach type of C. annularis collected from Ono River on July
25, 1973. Total length 39.6 mm.



Bull. Fac. Fish. Hokkaido Univ. 29(3). PLATE II

Naxkanisar: Color pattern of Chaenogobius annularis
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