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Sexual and Males Dimorphism of Rhinogobius brunneus (Pisces: Gobiidae)

Song, Ho-Bok*, Hyun-Min Baek and Yeong-Mok Son'
Division of Life Sciences, College of Natural Sciences, Kangwon National University, Chunchon 200-701, Korea

IDepartment of Science Education, Seowon University, Cheongju 361-742, Korea

ABSTRACT: The sexual dimorphism and intra sexual dimorphism in males of Rhinogobius brunneus were
investigated at Jiam stream, a tributary of the Bukhan river from May, 2005. The frequency distributions in
standard length were similar for the females and maleLs, but maleSs were smaller than the females and maleLs.
The ratio of MaleL (N= 79) to maleS (N= 79) was 1 : 0.46. The comparison between female (N= 79) and maleL
(N=79) gave significant differences (P<0.05) in 18 morphometric characteristics (SNL, AHD, PHD, ML, DL, MW,
AHW, IFW, PHW, ED, HL, FDFL, SDFB, CFL, AFB, VFL, PFL, PFB) and 12 characteristics (SNL, AHD, ML,
DL, MW, AHW, IFW, PHW, HL, FDFL, CFL, PFB) (P<0.001). Eight morphometric characteristics (SNL, ML, DL,
MW, HL, CFL, VFL, PFL) in female (N= 36) and maleS (N= 36) had significant differences (P<0.05) and three
characteristics (ML, DL, HL) had very significant differences (P<0.001). Eleven characteristics (SNL, AHD, PHD,
ML, DL. MW, AHW, IFW, PHW, HL, FDFL) were significantly different in maleL (N=36) and maleS (N=36)
(P<0.05) and six (ML, DL, MW, AHW, HL, FDFL) were very significantly different (P<0.001).
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Fig. 1. Morphology of Rhinogobius brunneus. A, female; B, long
type in first dorsal fin (maleL); C, short type in first dorsal
fin (maleS); scale bars = 1 cm.

F7-Z(Cummins, 1962)= ZE(256 mm ©]), S(256~64 mm),
AFZ(64~16 mm), ZEAFZ(16~2 mm), Z22 mm ©]3PH2] Bl(%)
7F10:30 : 30 : 20 : 100]ATk A4 o]F-& B5F 19F0] A
Hom giRE T/ 2 F - AFA ool a9t 5
A& gefshy AEALE olo7k= WO, Hypomesus olidus, ZA]
T, Chaenogobius urotaenia, D1, NEAA WS, Tridentiger
brevispinis = AFEHATE $HEFS Do(FHFTFE 42%) A
o, o} FL T, Zacco platypus(14%) DL, 71EF -4
& FZAY, Zacco koreanus(12%), EVHA Microphysogobio

yaluensis(1%), =317, Pungtungia herzi(5%), 57N, Iksookimia
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Fig. 2. Morphometric characteristics of Rhinogobius brunneus.
AFB, length of Anal fin base; AFL, anal fin length; AHD,
anterior head depth; AHW, anterior head width; CFH, cau-
dal fin height; CFL, caudal fin length; DL, dentary length;
ED, eye diameter; FDFB, length of first dorsal fin base;
FDFL, first dorsal fin length; HL, head length; IFW, infra-
orbital width; ML, maxillary length; MW, mouth width;
PFB, length of pectoral fin base; PFL, pectoral fin length;
PHD, posterior head depth; PHW, posterior head width;
SDFB, length of second dorsal fin base; SDFL, second dor-
sal fin length; SL, standard length; SNL, snout length; TL,
total length; VFL, ventral fin length.
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Fig. 3. The frequency distribution of discriminant scores for females
(N=121), maleLs (N= 79) and maleSs (N= 36) in Rhino-
gobius brunneus at Jiam stream, a tributary of the Bukhan
river in May, 2005.

L]
Fomain p = i Fle + 10T a3
om0 a
LU ] [ a4
#w T .
—
= M |t s DB SR
r
E v LR 2
EI L] 0
-
a i - " - " - i
=1 el ol o Lo LE] =L bk L
Standard Langrihy {mem ¥

Fig. 4. First dorsal fin length (FDFL) of females (N= 121), maleLs
(N=79) and maleSs (N= 36) in Rhinogobius brunneus at
Jiam stream, a tributary of the Bukhan river in May, 2005.
Female (£), maleL (O) and maleS (@).
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Female¥} maleL 9] H]L Table 1. Comparison of the biometric characters between females (N=
Female(N: 79)%} maleL(N= 79)2] AIS3 2L vjw3t A7} F 79) and maleLs (N= 79) of Rhinogobius brunneus at Jiam
2709 2 = 187} FA(SNL, AHD, PHD, ML, DL, MW, stream, a tributary of the Bukhan river in May, 2005
AHW, IFW, PHW, ED, HL, FDFL, SDFB, CFL, AFB, VFL, PFL, Biometric
1 s f
PEB)oll A frolah ZHo|(P<0.05)7F QA H Zom, YA 47) & characters® O Mean 8D df P
Z(FDFB, SDFL, CFH, AFL)o|A& §-<J3t i}om Vel o pP— 930 oom
SkehTable 1). I3 =o]7k e 187) H2 3 SNLE fe- N e ote g VT 000
male 9.30+0.93%, maleL 10.16+1.13%(d.f= 150.7, P<0.001), AHD A female 11.31 1.065 40 0,000
E female 11.31+1.07%, maleL 12.18+1.51%(d.f= 140.5, p<0.001), b male L 1218 1505 . ‘
ML female 7.32+£0.82%, maleL 9.80+1.35%(d.f= 1289, P< PHD female 14.84 1.302 1546 0,038
0.001), DL female 8.39+0.91%, maleL 11.38+1.26%(d.f= 1418, male L 1525 1185 ' '
P<0.001), MWE female 10.24£1.13%, maleL 12.93+1.69%(d.f= ML female 732 0824 o0 000
1364, P<0.001), AHWE female 14.03+1.56%, maleL 16.33+2.10 male L 980 1353
%(d.f= 143.9, P<0.001), TFWE female 11.88+1.22%, maleL 12.86 DL fe“;aleL lfiz ?Zg? 1418 0,000
+£1.00%(d.f= 1503, P<0.001), PHW= female 18.3741.27%, maleL Ifm‘el TN
emale . .
19.5141.46%((d.f= 153.1, P<0.001), HL-L female 26.60+1.50%, MW 1364 0.000
e o prl 1o20s male L 1293 1.689
maleL 29.69+1.70%(d.f= 153.7, P<0.001), FDFL- female 15. emale 1403 1558
3.12%, maleL 22.08+3.44%(d.f= 154.6, P<0.001), CFL- female AHW male L 1633 2100 B9 0000
16.39+2.80%, maleL 18.54+3.70%(d.f= 145.5, P<0.001), PFB—= female 11.88 1222
female 9.42£0.92%, maleL 10.01£1.09%(d.f= 151.7, P<0.001) 52 IFwW male L 12.86 1,003 150.3 0.0
2 127} FALE femaleT} maleL Alo]ol] AT 2lo]S HF] female 1837 1272
: PHW 153.1 0.000
H(Fig. 5). et 2po)7t 144 187) BE F female©] ZA] L} male L 1951 1.463
Ehd §2L glglon, BE #Ao)A maleLo] = 202 e} - female 68 097
Yt} male L 7.14 0.850 ' '
female 26.60 1.504
HL bl 206  Le 1537 0000
FemaleZ} maleS<] H] 1 mate : :
- female 1524  3.123
Female(N= 36)} maleS(N= 36)9] HlaL A3} 227 &2 = 870 FDFL e L 2208 1 1546  0.000
& 4(SNL, ML, DL, MW, HL, CFL, VEL, PEL)ol| A §-2]3} x}o] ~ 12'21 2'399
(P<005)7]' ?_]X(S]E]%\q_g_‘l], Q'—E— 147-H 637.‘——_10“}‘1% %‘g]@' %]’O] FDFB male L 12.61 3.002 148.8 0.359
7} YeEhA] %‘%E}(Table 2). o3k 2po|7} ypehdt 87 ¥4 female 13.45 3.049
Z MLS female 7.21:0.91%, maleS 8.53£1.52%(d.f= 572, P< SDFL e L 1297 289 126 0304
0.001), DL female 8.48+0.89%, maleS 10.03+1.60%(d.f= 54.9, SDFE fmale 1478 2160
P<0.001), HL-S female 26.68+1.28%, maleS 28.09+2.07%(d.f= male L 1581 2177 ' '
58.3, P< 0.001) 5 3709 24 HAoME dAG 2o)7} A CFL female 1639 2801 o000
hFig. 6). 1 |7} AHE 87 FAL T males7t = male L 1854 3.69 ' '
femall 17. 2.744
Al bt CFH omale 173527 1453 0.120
male L 16.74 3.626
MaleL} maleS2] W]t apL o emle s TR see
MaleL(N-= 33} naleS(N=360) 573 F2 vl 23} 2 male L1133 3.
a W female 1243 1713
71 @A % SNL, AHD, PHD, ML, DL. MW, AHW, IFW, PHW, AFB e L 19 Len 14 0005
HL, FDFL & 25 117} féélﬂlfﬂ ol gk Ao](P<0.05)7F 914 female 1344 1157
HAew, ymA 117] 2L & a7t YA skt VEL male L 14.07 1.487 1471 0.004
(Table 3). F+<Jg+ ztol7} vYehd 117] & F ML malel pEL female  24.61 1.613 503 o0l
9.97+1.24%, maleS 8.53+1.52%(d.f= 67.4, P<0.001), DL maleL male L 2528  1.963 ' '
11.23+1.12%, maleS 10.03+1.60%(d.f= 62.6, P<0.001), MWE OB female o408
maleL 13.23+1.70 %, maleS 11.35+1.72%(d.f= 70.0, P<0.001), male L 1001 1.087 ' '

AHW malel 16.45+ 2.36%, maleS 14.58+1.89%(d.f.= 66.8, *Abbreviations: see Fig. 1.
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Fig. 5. Mean and dispersion of biometric characteristics between females (left, N= 79) and maleLs (light, N= 79) in Rhinogobius brunneus
at Jiam stream, a tributary of the Bukhan river in May, 2005.
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Table 2. Comparison of the biometric characters between females (N= Table 3. Comparison of the biometric characters between maleLs (N=
36) and maleSs (N= 36) of Rhinogobius brunneus at Jiam 36) and maleSs (N= 36) of Rhinogobius brunneus at Jiam
stream, a tributary of the Bukhan river in May, 2005 steram, a tributary of the Bukhan river in May, 2005
Biometric Biometric
Group Mean SD d.f. p Group Mean SD d.f. p
characters characters
female 9.19 0.846 male L 10.38 1.126
SNL 61.5 0.050 SNL 69.2 0.017
male S 9.69 1.250 male S 9.69 1.250
female 11.38 1.057 male L 12.49 1.467
AHD 66.7 0.554 AHD 69.3 0.006
male S 11.54 1.325 male S 11.54 1.325
female 15.04 1.210 male L 15.49 1.185
PHD 66.6 0.243 PHD 67.2 0.006
male S 14.73 0.962 male S 14.73 0.962
female 7.21 0.907 male L 9.97 1.244
ML 57.2 0.000 ML 67.4 0.000
male S 8.53 1.518 male S 8.53 1.518
female 8.48 0.893 male L 11.23 1.116
DL 54.9 0.000 DL 62.6 0.000
male S 10.03 1.600 male S 10.03 1.600
female 10.40 1.089 male L 13.23 1.699
MW 59.2 0.007 MW 70.0 0.000
male S 11.35 1.719 male S 11.35 1.719
female 14.06 1.313 male L 16.45 2.360
AHW 62.4 0.181 AHW 66.8 0.000
male S 14.58 1.888 male S 14.58 1.888
female 11.91 1.076 male L 12.86 0.981
[FW 70.0 0.151 [FW 69.1 0.021
male S 12.28 1.102 male S 12.28 1.102
female 18.41 1.007 male L 19.58 1.454
PHW 553 0.788 PHW 67.3 0.007
male S 18.51 1.785 male S 18.51 1.785
female 6.85 1.008 male L 6.96 0.833
ED 68.2 0.317 ED 69.0 0.555
male S 7.07 0.856 male S 7.07 0.856
female 26.68 1.277 male L 29.53 1.550
HL 58.3 0.001 HL 64.9 0.001
male S 28.09 2.068 male S 28.09 2.068
female 14.98 3.149 male L 21.35 1.370
FDFL 69.5 0.708 FDFL 459 0.000
male S 15.27 3.434 male S 15.27 3.434
female 12.02 1.966 male L 12.69 3.241
FDFB 59.6 0.971 FDFB 69.8 0.352
male S 12.00 3.065 male S 12.00 3.065
female 13.04 3.018 male L 11.81 2.976
SDFL 69.2 0.338 SDFL 69.4 0.399
male S 12.38 2.714 male S 12.38 2.714
female 14.73 2.229 male L 16.32 2.237
SDFB 68.2 0.318 SDFB 68.3 0.082
male S 15.30 2.628 male S 15.30 2.628
female 16.21 3.190 male L 18.96 3.457
CFL 69.9 0.021 CFL 69.9 0.245
male S 18.02 3.316 male S 18.02 3.316
female 17.89 2.670 male L 17.65 3.215
CFH 69.2 0.063 CFH 69.6 0.167
male S 16.63 2.981 male S 16.63 2.981
female 10.64 3.072 male L 10.48 3.602
AFL 69.9 0.994 AFL 67.6 0.826
male S 10.65 2972 male S 10.65 2972
female 12.29 1.768 male L 13.16 1.570
AFB 70.0 0.051 AFB 69.1 0.894
male S 13.11 1.765 male S 13.11 1.765
female 13.37 1.021 male L 14.32 1.281
VFL 60.3 0.002 VFL 67.4 0.850
male S 14.38 1.563 male S 14.38 1.563
female 24.50 1.390 male L 24.94 1.917
PFL 59.5 0.028 PFL 68.9 0.276
male S 2547 2.177 male S 2547 2.177
female 9.44 0.969 male L 10.01 1.128
PFB 70.0 0.735 PFB 68.6 0.052
male S 9.52 0.976 male S 9.52 0.976
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Fig. 6. Mean and dispersion of biometric characteristics between females (left, N= 36) and maleSs (light, N= 36) in Rhinogobius brunneus
at Jiam stream, a tributary of the Bukhan river in May, 2005.
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Fig. 7. Mean and dispersion of biometric characteristics between maleLs (left, N= 36) and maleSs (light, N= 36) in Rhinogobius brunneus
at Jiam stream, a tributary of the Bukhan river in May, 2005.
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