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Three species, Gymnogobius urotaenia, G. sp. 1 and G. sp. 2, collected at Hosan-river,
Hosan-ri, Samcheock-si, Gangwon-do, Korea, were examined for the study of sexual
dimorphism. The three species have peculiar nuptial pigmentation during the breeding season:
all females of the three species showed an intense black coloration on the ventral part of the
head, the pelvic fin, the anal fin and the margin of the first dorsal fin. There was a difference
between G. sp. 1 and the other two species in 1/3 from margin of first dorsal fin. Namely, G. sp.
1 showed an intense black coloration, whereas the other two species had an intense yellow
coloration. All females of the three species showed the same, intensely yellow coloration in the
ventral part of the body. Males of G. urotaenia and G. sp. 2 had almost the same nuptial
pigmentation, however the former showed diffuse black coloration in the anal fin, whereas the
latter had an intensely black anal fin. Males of G. sp. 1 differed from those of the other two
species in their yellow color on the ventral part of the head, the pelvic fins, the anal fin, in
contrast to the diffuse black coloration in those parts in the other species. The genital papilla of
males was triangle-shaped, but that of females was heart-shaped. Significant differences
between sexes include: G. urotaenia, 7 characters (body depth, head length, snout length, upper
jaw length, head depth, pectoral fin ray length, eye diameter); G. sp. 1, 11 characters (body
depth, head length, caudal peduncle length, caudal peduncle depth, snout length, upper jaw
length, head width, head depth, anal fin ray length, pectoral fin ray length and caudal fin ray
length); G. sp. 2, 10 characters (body depth, head length, caudal peduncle depth, snout length,
upper jaw length, head width, anal fin ray length, pectoral fin ray length, caudal fin ray length
and eye diameter). Of the 5 characters which showed differences in all three species (body
depth, head length, snout length, upper jaw length and pectoral fin ray length), females had
higher values than males only in body depth, whereas males values in all other characters. The
upper jaw length was the most distinctive sexually dimorphic feature, the upper jaw extended
beyond the posterior margin of the eyes (p<0.001) in males but not in females.
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Fig. 1. Map showing the sampling site (®) at Hosan-
river, Korea.

s 2 -4—:1‘.’ i
g & 5,__*5 ) };E
= ‘.a‘:%* 24

-OPL— {:

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
length; A-L, anal fin ray length; P,;-L, pectoral
fin ray length; P,-L, pelvic fin ray length.
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Table 1. Nuptial colorations in three species of the genus Gymnogobius from Korea

Part G. urotaenia G.sp. 1 G.sp.2
ar

Female Male Female Male Female Male
Head ventral black thin black black yellow black thin black
Pelvic fin black thin black black yellow black thin black
Anal fin black thin black black yellow black black
D1 outline black black black black black black
A third part of D1 outline yellow pale yellow black pale yellow yellow pale yellow
Abdomen yellow pale yellow yellow  pale yellow yellow pale yellow
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Fig. 3. Comparison of genital papillae between male
(above) and female (below).
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Table 2. Comparison of the morphometric characters between female and male of Gymnogobius urotaenia from Korea

Female (n=166) Male (n =63) t D
50.0~101.0mm 50~105.0 mm
% in SL (mm)
BD 18.394+1.48 (14.56~23.81) 16.91+1.62 (14.35~20.67) 6.6084 0.0000***
HL 32.37+1.91(27.16~40.39) 33.49+1.90 (29.82~38.56) -3.9770 0.0001***
CPL 19.85+1.27 (16.28~25.00) 20.17+1.32(16.64~24.54) —1.7248 0.0859
CPD 11.12+0.78( 9.72~15.52) 11.01+0.71( 8.66~12.44) 1.8237 0.0695
SnL 10.13+1.11( 7.19~13.64) 10.64+1.34( 7.60~13.33) —2.9612 0.0034**
UJL 14.52+1.32(10.80~18.21) 17.68+2.23 (12.44~22.44) -10.5771 0.0001***
HW 21.55+2.30(16.00~26.92) 21.85+2.28(16.21~26.22) —0.8586 0.3915
HD 17.78+2.16 (13.20~21.99) 17.12+2.51(11.98~22.16) 1.9829 0.0486*
A-L 11.70+1.09 ( 8.92~14.08) 12.02+1.25( 7.08~14.40) —1.8870 0.0604
Pi-L 22.76+1.52(18.36 ~28.85) 23.32+1.99(17.87 ~29.40) —2.0279 0.0455*
P,-L 17.32+1.09 (14.29~20.77) 17.514+1.19(15.05~20.00) -1.1579 0.2481
C-L n =80 n=90
21.80+1.33(16.85~25.00) 21.85+1.47 (14.93~24.58) -0.2413 0.8090
ED n =180 n=70
5.69+0.50( 4.50~ 7.45) 5.88+0.47( 4.55~ 7.50) —2.7462 0.0065**
*P<0.05 **P<0.01 ***P<0.001
Table 3. Comparison of the morphometric characters between female and male of Gymnogobius sp. 1 from Korea
Female (n =156) Male (n=148) t D
50.0~98.0 mm 50.0~105.3mm
% in SL (mm)
BD 19.24+1.94 (12.07~24.09) 18.47+1.93(12.92~24.02) 4.4030 0.0000***
HL 30.57+1.48(27.40~34.85) 32.31+1.68(28.43~36.77) -9.6138 0.0000***
CPL 20.78+1.24 (17.69~24.56) 20.44+1.19(17.50~24.16) 2.4280 0.0158*
CPD 12.96+0.89 (10.00~14.59) 12.66+0.94 (10.08 ~15.30) 2.8998 0.0040**
SnL 9.44+1.11( 6.41~12.52) 10.47+1.38( 6.76~13.93) -7.1714 0.0001***
UJL 14.60+1.54 (10.26 ~18.18) 18.43+2.47 (12.57~25.34) —16.0965 0.0001***
HW 21.44+1.55(17.95~25.16) 22.37+1.81(16.60~26.09) —4.7980 0.0000***
HD 17.85+1.79 (13.74~22.28) 17.28+1.89 (12.37~21.34) 2.7089 0.0071**
A-L 11.68+0.96 ( 8.62~14.56) 12.25+1.12( 9.42~16.61) —-4.7513 0.0000***
P1-L 21.53+1.30(18.28~25.27) 22.51+1.38(19.66~26.34) —6.3842 0.0000***
P2-L 16.02+1.09 (12.73~19.26) 16.154+1.18(13.40~19.40) —1.0070 0.3147
C-L n=70 n =66
21.69+0.94 (18.59~23.91) 22.30+1.31(19.87 ~26.62) —3.0968 0.0024**
ED n =110 n =100
5.64+0.60( 4.39~ 6.97) 5.57+0.63( 4.09~ 6.98) 0.4207 0.4207

*P<0.05 **P<0.01
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Table 4. Comparison of the morphometric characters between female and male of Gymnogobius sp. 2 from Korea

Female (n=142) Male (n=100) t
50.0~89.0 mm 50.0~85.0 mm P
% in SL (mm)
BD 17.6242.05 (13.27~23.10) 16.49+1.49 (12.04~ 20.00) 4.9282 0.0001***
HL 29.73+1.51 (26.57 ~ 34.25) 31.94+1.72 (25.51~35.71) ~10.5986 0.0000***
CPL 21.13+1.49 (16.86 ~ 25.25) 21.23+1.35(17.92~ 24.03) —0.4984 0.6186
CPD 10.61+0.64 ( 8.67~12.28) 10.84+0.71( 9.06~ 12.64) ~2.6329 0.0090**
snL 8.92+1.16( 6.18~12.10) 9.91+1.12( 7.64~12.86) ~6.6443 0.0000%**
uJL 12.91+1.50( 8.61~20.42) 17.49+2.04 (12.88~ 23.47) -19.1471 0.0001***
HW 19.33+2.19 (14.80~ 26.39) 20.47+2.53 (12.73~26.82) ~7.0188 0.0000%**
HD 15.15+1.85 (10.70~ 19.52) 15.57+2.11 (10.00~ 21.27) ~1.6674 0.0967
A-L 10.92+0.93( 8.69~ 13.36) 11.50+0.88 ( 9.43~ 13.60) ~4.9237 0.0000%**
Pi-L 22.70+1.40 (18.73~ 25.36) 23.05+1.41 (20.12~ 28.18) —4.6560 0.0000%**
P,-L 16.48+0.01 (13.06~ 18.57) 16.22+1.12 (12.35~ 18.75) -0.9771 0.3295
oL n=78 n=64 ~3.1610 0.0019**
21.22+1.88 (16.50~ 28.84) 22.09+1.37 (18.47~26.41)
ED n=29 n=64
5.16+0.33( 4.49~ 6.22) 5.57+0.53( 4.00~ 6.75) —3.8439 0.0002***
*P<0.05 **P<0.01 ***P<0.001
% of TIL/SL a3 FAelut EQlMe] &3 FolA AT fol=
o 5 10 15 0 5 30 (%) el = FEo] Y GREE, 1951).
’ - ' ‘ gk S 359 A4S A) et S £
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A (Miyadi et al., 1976; Nakanish, 1978, 5%, 1989)7} <)
e o} AFAEvlet ekzke] tolz} SIgieh. S, Miyadi et
al. (1876)2 73 9] A, wiA|==fw], AR =7
w7} A EAE Jepddia skl ov; Nakanish
B (1978)= €2 A& Jepddy 7Ajske Qv =gt
== 714234l 9Je]A] Miyadi et al. (1876)3} Nakanish (1978)
= 7153 A AR iR =e] 9 SR =fu]s}
FgAas el e Al 15X =] gdo=zn
—FmEE B 13¢] AL AL Jepivty stgl ot £ (1989)
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Fig. 4. Comparison of the ratio of upper jaw length to
standard length between males and females. The
diagram indicates the mean (vertical line), stan-
dard deviation (rectangle) and range (horizontal
line). Solid rectangle represents that of male and
open one female.

A : Gymnogobius urotaenia, B : Gymnogobius sp. 1,
C : Gymnogobius sp. 2
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