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Morphological Characteristics of Three Species,
Genus Chaenogobius (Gobiidae), from Korea

Young-Ja Kim* and Sang-Rin Jeon

Department of Biology, College of Natural Science, Sang Myung University, Seoul 110-743

Abstract — The morphological characteristics between male and female of three species, Chaeno-
gobius urotaenia, C. sp. MR, C. sp. BW, collected from June 1996 to Aug. 1999, Korea was studi-
ed. Of 138 characters to be studied, 12 characters with exception of caudal fin ray length were
significantly different among three species and these three species were distinguished each other
by the results of the multiple comparison test (REGWQ test). Interspecific differences in female
was distinct in body depth, head length, caudal peduncle length, caudal peduncle depth, snout
length, pectoral fin ray length; In particular, C. sp. MR was shorter in upper jaw length, anal fin
ray length and eye diameter, and to be smaller in head depth and head width than other two
species. Chaenogobius urotaenia was longer in pelvic fin ray length. In case of male, there was not
characters to distinguish each one among three species; Chaenogobius urotaenia was longer in
head length, eye diameter and pelvic fin ray length than other two species, C. sp. MR to be longer
in caudal peduncle length, but shorter in snout length and anal fin ray length, and to be lower in
head depth. C. sp. BW was higher in body depth and caudal peduncle depth, and to be longer in
upper jaw length and pectoral fin ray length. Both of male and female among three species didn’t
have any difference in caudal fin ray length. [Chaeogobius urotaenia, C. sp. MR, C. sp. BW,
morphological characteristics].
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Fig. 1. Map showing the collection sites of Chaenogobius
urotaenia, C. sp. MR, C. sp. BW. Numbers are
same as in Table 1.

Fig. 2. Diagram showing the method of measuring body
part. SL: standard length, BD: body depth, HL:
head length, CPL: caudal peduncle length, CPD:
caudal peduncle depth, SnL: snout length, UJL:
upper jaw length, HD: head depth, HW: head
width, ED: eye diameter, C-L: caudal fin ray len-
gth, A-L: anal fin ray length, P1-L: pectoral fin
ray length, P2-L: pelvicl fin ray length, D1: first
dorsal fin ray, D2: second dorsal fin ray, P1: pec-
toral fin ray, A: anal fin ray.
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Table 1. Collection sites of three species, Chaenogobius urotaenia, C. sp. MR, C. sp. BW

Sites of collection

Date of collection

No.of specimens Catalogue number

Chaenogobius urotaenia

1. Hosan-river, Hosan-ri, Wondok-up, Sep. 1, 1999 47 SMU 13548
Samchok~-gun, Kangwon-do. April 26, 1999 49 SMU 13372
May 8, 1999 46 SMU 13444
April 27, 1997 7 SMU 12106
June 16, 1996 5 SMU 11716
2. Imwon-river, Imwon-ri, Wondok-up, Aug. 31, 1998 13 SMU 13196
Samchok -shi, Kangwon-do. July 7, 1998 36 SMU 13190
3. Paebong-river, Myongpa-ri, Honnae-myon, July 21, 1999 11 SMU 13562
Kosong-gun, Kangwon-do. July 21, 1999 9 SMU 13556
4. Songhyon-river, Songhyon-ri, Hyonnae-myon, July 20, 1999 7 SMU 13559
Kosong-gun, Kangwon-do
5. Hwajinpo-lake, Chodo-ri, Hyannae-myon, July 21, 1999 9 SMU 13568
Kosong-gun, Kangwon-do.
Total 239
Chaenogobius sp. MR
1. Hosan-river, Hosan-ri, Wondok-up, Sep. 28, 1998 39 SMU13277
Samchok-gun, Kangwon-do. April 26, 1999 22 SMU13371
June 20, 1999 32 SMU13546
May 8, 1999 27 SMU13446
April 27, 1999 63 SMU12096
Oct. 22, 1998 6 SMU13290
May 8, 1999 10 SMU13446
June 16, 1996 11 SMU11732
June 6, 1999 3 SMU13527
6. Kwangjeong-river, Jungkwangjeong-ri, Hyeonbuk-myon, April 20, 1997 14 SMU11971
Yangyang-gun, Kangwon-do.
7. Uiam-lake, Uiam-ri, Shindong-myon, July 9, 1996 33 SMU11867
Chunchon-Shi, Kangwon-do
8. Yongchon-river, Seongchon-ri, Toseong-myon, April 19, 1997 17 SMU11994
Kosong-gun, Kangwon-do.
9. Jusu-river, Okgyeo—myon, Dojik-ri, Sep. 7, 1997 17 SMU12624
Kangnung-shi, Kangwon-do.
Total 294
Chaenogobius sp. BW
1. Hosan-river, Hosan-ri, Wondok-up, June 6, 1999 88 SMU 13528
Samchok-gun, Kangwon-do. dJuly 1, 1999 71 SMU 13550
Aug. 17, 1999 11 SMU 13658
June 28, 1999 3 SMU 13276
Sep. 27, 1998 16 SMU 13272
Nov. 27, 1998 5 SMU 13303
April 26, 1999 2 SMU 13370
May 8, 1999 1 SMU 13445
Oct. 21, 1998 2 SMU 13288
Oct. 22, 1999 4 SMU 13291
June 16, 1996 1 SMU 11724
April 27, 1997 22 SMU 12122
2. Imwon-river, Imwon-ri, Wondok-up, July 7, 1998 71 SMU 13192
Samchok-shi, Kangwoh—do. Aug. 31, 1998 38 SMU 13198
3. Paebong-river, Myongpa-ri, Honnae—-myon, July 20, 1999 8 SMU 13560
Kosong-gun, Kangwon-do.
Total 343
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o)® A} (Caudal peduncle length, CPL), v]¥ 17 (Caudal
peduncle depth, CPD), ¥4 (Snout length, SnL), AHe}
Z} (Upper jaw length, UJL), =3 (Head depth, HD), &
X (Head width, HW), 7}4A=&]u] Z o] (Pectoral fin
ray length, P1-L), v X]| =2 u] 7 o] (Pelvic fin ray leng-
th, P2-L), 2] x]=2n] Z o] (Caudal fin ray length, C-
, 1A =7u] o] (Anal fin ray length, A-L), ¢+73
(Eye diameter) g ¢<=2] A A o] A vlEH HEF 7
o], A AAME & 72 (BIHF F A 153 =
o] (First dorsal fin ray, D1), A| 2%5-%] =21 (Second dor-
sal fin ray, D2), 7}&*) =2]u| (Pectoral fin ray, P1), Sl
Z) =2 7] (Anal fin ray, A)®] =& (B2} d2 EK)
- AEINAG. o] F 3% BF nA|Hu] L&

Table 2. Comparison of the morphological characteristics among Chaenogobius urotaenia, C. sp. MR, C. sp. BW, in male

Chaenogobius urotaenia C. sp. MR C. sp. BW
Characters n=63 n=100 n= 148 F P
Standard length (mm) 50.0~105.0 50.0~85.0 50~105.3
% in SL
16.9+1.6 16.5+1.5 18.5+1.9
BD (14.4~20.7) (12.0~20.0) (12.9~24.0) 7.67 0.0006
33.5+1.9 31.9+1.7 32.3+1.7
HL (29.8~38.6) (25.5~35.7) (28.3~36.8) 471 0.0006
20.2+1.3 21.2+14 20.4+1.2
CPL (16.6~24.5) (17.9~24.0) (17.5~24.2) 16.05 0.0001
11.0+0.7 10.8+0.7 12.7+0.9
CPD ( 8.7~12.4) (9.1~12.6) (10.1~15.3) 16.82 0.0001
10.6+1.3 99+1.1 10.5+14
SnlL ( 7.6~13.3) ( 7.6~12.9) ( 6.8~13.9) 8.25  0.0004
17.7+2.2 17.5+2.0 18.4+2.5
UJL (12.4~22.4) (12.9~23.5) (12.6~25.3) 5.64 0.0039
21.8+2.3 21.5+25 224+1.8
HW (16.2~26.2) (16.7~26.8) (16.6~26.1) 5.26 0.0057
17.1+2.5 15.6+2.1 17.3+19
HD (12.0~22.2) (10.0~21.3) (12.4~21.3) 21.26 0.0001
12.0+1.2 11.5+0.9 125+1.1
A-L ( 7.1~14.4) ( 9.4~13.6) ( 9.4~16.6) 14.73  0.0001
23.3+2.0 23.1+14 225+14
P1-L (17.8~29.4) (20.1~28.1) (19.7~26.3) 7.58 0.0006
17.56+1.2 16.2+1.1 16.4+1.2
P2-L (15.1~20.0) (12.4~18.8) (13.4~19.4) 3315 0.0001
B 22.6+1.7(n=61) 22.1+1.4(n=64) 22.3+1.3 (n=66) :
C-L (14.9~25.6) (18.5~26.4) (19.9~26.6) 191 0.1516
59+0.5(n=79) 5.6+0.5(n=64) 5.6+0.6 (n=100)
ED (4.6~17.5) ( 4.0~6.9) ( 41~7.0) 740 0.0008
Meristics n=20 n=15 n=17
D1 5~6 5~6 6~17
D2 I,10~11 [11~12 I,11~12
P1 18~20 20~22 18~21
A I,10~11 I,10~11 I,10~12
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Table 3. Comparison of the morphological characteristics among Chaenogobius urotaenia, C. sp. MR, C. sp. BW, in female

Chaenogobius urotaenia

C.sp. MR

C.sp. BW

Characters n=166 n=142 he156 F P
Standard length (mm) 50.0~105.0 50.4~100.3 50~98.5
% in SL
18.4+15 17.6+2.1 19.4+1.9
BD (14.6~93.8) (13.3~23.1) (12.1~24.1) 38.33  0.0001
324419 207415 30.6+1.5
HL (27.2~40.4) (26.6~34.3) (27.0~34.9) 10408~ 0.0001
19.8+1.3 21.1+15 20.8+1.2
CPL (16.3~25.0) (16.9~25.3) (17.7~24.6) 39.21  0.0001
112408 10.640.6 18.0+1.1
CFD ( 9.7~15.5) ( 8.7~12.3) (10 ~14.6) 871.20 0.0001
104+1.1 8.9+1.2 9.4+1.1
SnL ( 7.2~13.6) ( 62~12.2) ( 6.4~12.5) 44.86  0.0001
145+1.3 12.9415 146+15
UJL (10.8~18.2) ( 8.6~20.4) (10.3~18.2) 6408 0.0001
21.6+2.3 19.3+2.2 21.4+15
HW (16.0~26.9) (14.8~ 26 4) (17.9~25.2) 55.80  0.0001
17.8+2.2 15.1+1.8 17.8+1.8
HD (13.2~21.9) (10.7~19.5) (13.7~22.3) 9261  0.0001
11.7+1.1 10.9+0.9 11.7+1.0
A-L ( 8.9~14.1) ( 8.7~13.4) ( 8.6~14.6) 2992 0.0001
22.8+15 22.241.4 21.5+1.3
P1-L (18.4~28.9) (18.7~25.4) (18.3~25.3) 30.69  0.0001
17.3+1.1 16.1+1.1 16.0+1.1
P2-L (14.3~20.8) (13.1~18.6) (12.7~19.3) 7406 0.0001
21.7+1.4 (n=82) 21.3+2.0 (n="78) 921.741.0 (n="70)
C-L (16.9~24.4) (16.5~28.9) (18.6~23.9) 248 0.0860
5.9+0.5 (n=181) 5.4+0.4 (n="75) 5.740.6 (n=110)
ED ( 45~175) ( 4.5~0.6) ( 4.4~17.0) 785 0.0001
Meristics n=20 n=15 n=20
D1 6 6 6~17
D2 I,10~12 I, 10~12 I,11~12
P1 18~21 19~21 19~21
A I,10~11 I, 10~12 I,10~12
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Table 4. Result of the multiple comparison test between male and female in C, Chaenogobius urotaenia; M, C. sp. MR; B,
C. sp. BW in Korea. Marker indicates significant difference in each morphological characters

Male

Female

%in SL
C/M/B*

CMB CMB CBM CB/CM CMB

¢CMB CM/B CMB CBM CB/CM CMB

BD o

HL o)

CPL o
CPD o)

SnL e}
UJL o

BwW o]
HD o
A o)
P1 )

P2 o

C

ED e}

(@]

o

O 00O

O 000

C/M/B* means that three species separated each other by REGWQ grouping.



Morphological characteristics of the three species, Genus Chaenogobius (Gobiidae), from Korea 393

q 2

1996\ 6YRE 1999\ 947tx] AR FFAF FA
F, FHBAF, HAEAT 3% APHe] wE A
A& vjw BAsg ) A B4 35 ARl
25 243 1309 3A F A=) ZAo|&
g 12709 FAeA F7kel| A Xolrt AAF
QL ol F 3F 7| 7 z}olo] H-F-F Uotr7] YT
Fe|mEA A, A9 A9 3F 2% F3F Ho| F
= y2e 6y A F Az =4, 08, ¥,
7 AR =Eu] Folgde FHFTAFE AR, A
r2u] Zol, qt7 o] B 2F R Fgtow FIF, £
3% Z 71 Az, FATE wWiA =2w) ZRe)st 7}
gt &3 79 A$ 3% 2% F0 FHe] F
¥R ggled, BT £33 T4, 4, iR
=gn Hel7t 71 Agen, FHFAFE Ao
7V Aa, B35 A zejv] Aelrt 7 wAteH
F3E 7P ok AR T £ A} vy
37} 483 ol o 237 FI3| FHEHeH,
Atata g mgn] Ho|w 3% 3 71 ZHloh

fle o o

A A

2 A7E FAPel Ueld FARH Beho] we
£4¢ 74 AdSAdTas) WS wabds gop

A7 Be e =P

o] &

=
— [=] [L

rek

2zt 1997. AARAL FA T (F5oi3}) 3839 e
I ol Eze fated. Aot sl Malehy
=2 pp. 15-35.

AR}, A2 1996. =AY FXF (L5233 9] HehH
Ez] Aadsty Al 2ie=23]. 3:1-20.

A4 1997, FFFH LR AT FER(EFAR. =
|3 pp. 433-435.

A4, ALY, o] &3 1986. AL W o] F. dh4A]
19(4):387-408.

ok FF, 7149, o<, . 1999. o) 73 8o A &=
o] 5-3t3]. pp. 1-48.

AR, 1997, FFAE EAF (Y9 3% A Fx
A st 7] 238=5 . 10:205-237.

AAE, W3, Z1ed=l 1997, AR lelA BA T4
Zolzp) 322 mMlEEe T3l 84=x]. 30(1):21-27.

AE7].1977. BFo] =1, AR A} AL, pp. 481-482.

At

o
H oo

37|14, AR, 294, £9F. 1990. YA FZFoe]wzt. 3
FA}L A2, pp. 206-207.

o] F. 1964. A9 o] F. H3}FAZSFAL pp. 263-264.

Aizawa T. M Hatsumi and K Wakahama. 1994. Systematic
study on the Chaenogonius species (Family Gobiidae) by
analysis of allozyme polymorphisms. Zool. Sci. 11:455-
45.

Akihito M Hayashi and T Yoshino. 1984. Suborder Gobioi-
dei in The Fishes of the Japanese Archipelago. In Akihi-
to et al. (Masuda H, K Amaoka, C Araga, T Ueno and T
Yoshino eds). Tokai Univ. Press, Tokyo. p. 265 (in Japa-
nese).

Akihito A Iwata, K Sakamoto and Y Ikeda (1993) Suborder
Gobioidei in The fishes of Japan with pictorial keys to
the species. In Akihito et al. (Nakabo T. eds). Tokai
Univ. Press, Tokyo. p. 1038 (in Japanese).

Bleeker P. 1860. Zesde bijdrage tot de kennis der Vischfau-
na van Japan. Act. Soc. Ind-Néerl. 8:83-84.

Gill TN. 1859. Prodromus descriptionis subfamiliae Gobi-
narum squamis cycloideis piscium, cl. W. Stimpsono in
mare Pacifico aquisitorum. Anns. Lyc. Nat. Hist. 7:13-
14.

Hilgendorf FM. 1879. Einige Beitrdge zur Ichthyologie
Japan’s. Sitzuer. Nat. Freunde, Berlin. (5):107-108.
Hubbs CL and KL Lagler. 1958. Fishes of the Great lakes

region. Bull. Cranbrook Inst. Sci. 26:1-213.

Ishino K, A Goto and K Hamada. 1983. Studies on the
freshwater fish in Hokkaido, Japan-III. Distribution of
three types of a Goby, Chaenogobius annularis. Bull.
Fac. Fish. Hokkaido Univ., 34(3):192-207 (in Japanese
with English abstract).

Iwata A and SR Jeon. 1987. First record of four gobiid
fishes from Korea. Korea. J. Limnol. 20(1):1-12.

Iwata A and SR Jeon. 1992. First record of Pariogobius
dotui (Pisces: Gobioidei) from Korea. Korea. J. Limonl.
25(4):253-256.

Iwata A, SR Jeon, N Mizuno and KC Choi. 1985. A Revi-
sion of the eleotrid goby genus Odontobutis in Japan,
Korea and China. Japan. J. Ichthyol. 31(4):373-388.

Jordan DS and CW Metz. 1913. A catalogue of the fishes
known from the Waters of Korea. Mem. Carneg. Mus.
6(1):56.

Mori T. 1928. A Catalogue of the fishes of Korea. J. Pan-
Pacific Res. Inst. 3(3):8.

Mori T. 1936. Studies on the geographical distribution of
freshwater fishes in Chosen (Korea). Bull. Biogeogr.
Soc. Japan. 6(7):45-51.

Mori T. 1952. Check list of the fishes of Korea. Mem.
Hyogo Univ. Agr. 1(3):143.

Mori T and K Uchida. 1934. A revised catalogue of the fish-



394 A} - mHag

es of Korea. J. Chosen Nat. Hist. Soc. 19:30 (in Japane-
se).

Nakanishi T. 1978a. Comparison of color pattern and me-
ristic characters among the three types of Chaenogo-
bius annularis Gill. Bull. Fac. Fish. Hokkaido Univ.
29(3):223-232 (in Japanese with English abstract).

Nakanishi T. 1978b. Comparison of ecological and geogra-
phical distributions among the three types of Chaeno-
gobius annularis Gill. Bull. Fac. Fish. Hokkaido Univ.
29(3):233-242 (in Japanese with English abstract).

SAS Institute Inc. 1983. SAS User’s Guide, SAS Institute
Inc., North Carolina.

Suk HY, JB Kim, MS Min and SY Yang. 1996. Genetic di-
fferentiation and repro-ductive isolation among three
types of the floating goby (Chaenogobius annularis) in
Korea. Korean J. Zool. 39(2):147-158.

AFHEE. 1986. 7 * =) (Chaenogobius annularis Gill) 35
OTERERE) - EREBREIFRFFC T2 )3 oMb L E
MR T 5 B8, AR BKESWELBMIRL. pp.
316-326.

AERE. 1989. » F V. BAROB/KEA. JIBFLEES, /K
FH{E 248, (U EES L, BUR. pp. 618-623.

(Received 15 October 2000, accepted 5 December 2000)



