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Population Ecology of the Common Freshwater Goby
Rhinogobius brunneus (Pisces: Cyprinidae) in Korea

Ho-Bok Song* and Hyun-Min Baek

Division of Life Sciences, College of Natural Sciences, Kangwon National University,
Chuncheon 200-701, Korea

The population ecology of Rhinogobius brunneus was investigated on, tributaries of the
Bukhan River from May 2003 to June 2005. The habitat was mostly a rapids area with pebbles
and cobles in the lower part of the stream. The cohabitation fishes were Zacco platypus, Zacco
temmincki, Microphysogobio yaluensis and Iksookimia koreensis. The males and females
become sexually mature after one year. Spawning season was from May to June with water
temperatures in the range 22~ 25°C. The prosperous period was from late May to early June.
The average number of eggs in the ovary was 989+511 (range, 151~2,209). The year-round
sex ratio of female to male was 1:0.90. The total length in this population indicated that the
below-40 mm group is one year old, 40~52 mm group is two years old, 52~65 mm group is
three years old, and the longer-than-65 mm group is over four years old. There were no
differences in total length distribution between the males and females. Nests were built up at a
water depth of 13.7+5.8 (5~31) cm and a current velocity of 9.6 +4.8 (10~ 19) cm/sec. Brood
size (egg number) of the parental male was 1,974+1810 (egg number = 95.022;, —3507, r* =
0.3591, N = 33). Newly hatched larvae that drifted downstream to the lake returned to the
stream during late June to August; the smallest size in this population was 20 mm in total
length.
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logical niche)E 7}#x]x2 it} Mizuno (1976)= XAl
Ho] 4 type2] Exol| W dte] =3}%l 1, Masuda et al.
(1989)7 Akihito et al. (1993) 52 d®Al wWol= 8
typeo & ¥ 313t v} gl om, Tzeng (1986)-2 H2HAS- 3
typeo = HF3l9ich g=FAE "ojol] wisle] Jeon and
Aonuma (1995)= 4 type = Y32 o] (Rhinogobius sp.
CB), A ™ ] (R. sp. LD), Z}&e] (R. sp. CO), 534
o] (R. sp. OR)Z A =|s}ylom, 7213} ¢F(1996), Kim et al.
(1997)-2 "ol (R. brunneus A type), % o] (R. brunneus
B type), I}etHe] (R. brunneus C type)<2}, Rhinogobius
sp. OR, R.sp. CB 12|31 R.sp. CO 5 3xo =g R7F3}
uh ol 3 7] 5 (2004)> FHHol9l shEiuleld]
cytochrome b -§-5 22| 714 & w|wakodot.

g Hojo dish o] A dA72E A=Y
Z 344 (lacustrine)®} 814 - 344 (fluvial -lacus-
trine) = §48 7} oF23) 40 ohe YA At
el =7)e st xpo]A (Katoh, 1996; Maruyama and
Yuma, 2003), %3 Aole] 8} (rif) Al Aole] olF
712+ 2 7)o} (starvation)el] =3t <1 (Iguchil and
Mizuno, 1991, 1999) 5] glow, Al elo] 3t
e e A4 AUT A Tl Bael wlE P
5 (parental ability)®] Ao it < (Takahashi
and Kohda, 2004), $~712] A 15Ax2n] Z7)¢] w}&
72l A=l \hE-(Suk and Choe, 2002), 2] -5 u}
2 o719 AlEtA AMH (Suk and Choe, 2002), $719]
fighting behavior (Suk and Choe, 2001), $~712¢] female
mimicry (Okuda et al., 2003), 3+ 2] AF=bA 2k (Okuda et
al., 2002) S| #3+ 37} 9Jvb. =3 Sakai and
Yasuda (1978), 3 = (1998)7 ¥ = (2005)2 2 %9
A3 24P Hetel wad il k. 22
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Fig. 1. Map showing the research stations. St. 1: Oweol-
ri, Seo-myeon, Chuncheon-si, Gangwon-do,
St. 2: Yongam-ri, Hanam-myeon, Hwacheon-
gun, Gangwon-do, St. 3: Pumgeol-ri, Dong-
myeon, Chuncheon-si, Gangwon-do, St. 4: Sang-
geol-ri, Dong-myeon, Chuncheon-si, Gangwon-
do, Korea.
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3] AAsdeh AR o7 HRE-L, Aol
W3t A7k (total length) 34§ whFslal e
AefHE AFE 9)ste] 10% E=wel| wAI F, A
AL EA ST Aul s oA A o] ehte v 1
A o] AAEE Ao, Al 1A v e
s AAE7) 9 AAae gelale] TEsgen, A7
-2 digital vernier calipers (0.01 mm)& A}&-3}o] A =3}
Aok AF, AL FA 52 0.01g7HA] SA ke 4
A A A<= (gonadosomatic index (GSI)) = gonad
weight/body weight X 100)E2 -3}91 o n, Al=l7] 2] 74
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A5 A 9 A= AR AN =R (total length
frequency distribution, Ricker, 1971)& ] &3}, Z
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Fig. 2. Monthly changes of air and water temperature at
jiam stream, a tributary of the Bukhan river from
January to December in 2004.
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Fig. 3. Gonadosomatic indices of Rhinogobius brunneus in
monthly samples at Jiam stream, a tributary of
the Bukhan river from January to December in
2004.

Table 1. Physical environments at each station of the Bukhan river system in June and October, 2004

Stream width

water width

Water depth Structure of bottom (%)*

Stations Stream form m) (cm) B'C-P:G:S
St. 1 Mid-upper 10~15 2~7 10~45 10:20:30:20:20
St. 2 Upper 8~10 1~5 10~30 20:30:30:10:10
St. 3 Upper 5~10 1~4 5~40 30:30:20:10:10
St. 4 Upper 8~12 1~6 10~30 30:30:20:10:10

*Cummins (1962): B (boulder, >256 mm), C (cobble, 256 ~64 mm), P (pebble, 64~ 16), G (gravel, 16 ~2 mm), S (sand and silt, 2<).
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(828~2,209) 7= A o] Zrldps = A2 =277}

Table 2. Fish fauna at each station of the Bukhan river system in June and October, 2004

Species 1 2 3 4 Total RA (%)*  Note**

Cyprinidae, ¢} o]}

Zacco platypus, 3] g}n] 47 52 17 11 127 15.03 P

Zacco temmincki, 2744 21 27 29 33 110 13.02 P

Rhynchocypris oxycephalus, ¥ &3 2 5 37 4 48 5.68 P

Rhynchocypris kumgangensis, &7+ 2 %] 31 31 3.67

Acheilognathus lanceolatus, 3=} 1 1 0.12 P, E

Pungtungia herzi, &317] 17 8 4 29 3.43 P

Squalidus gracilis majimae, 71 27} 3 3 0.36 P, E

Hemibarbus longirostris, v} =} 5 11 2 18 2.13 P

Pseudogobio esocinus, =22 ¥%] 4 2 6 0.71 P

Microphysogobio yaluensis, v} 2} 18 24 16 13 71 8.40 P, E
Balitoridae, 71 3

Orthrias nudus, o 5 %7) 4 9 13 1.54 P
Cobitidae, =] ¥-2] 3}

Misgurnus anguillicaudatus, =] 3 2] 2 2 0.24 P

Iksookimia koreensis, &7 12 9 5 12 38 4.50 P, E

Koreocobitis rotundicaudata, A} =wv] 32 1 2 3 0.36 P, E
Siluridae, # 7] 2}

Silurus microdorsalis, 7] -§7] 2 1 3 0.36 P, E
Amblycipitidae, £7}2] 3}

Liobagrus andersoni, 57}2] 7 2 9 1.07 P, E
Osmeridae, v}t}y] o] 7}

Hypomesus olidus, ¥} ¢ 11 11 1.30 L
Gobiidae, #%9o]3}

Chaenogobius urotaenia, %] 7- 9 2 4 15 1.78 L

Rhinogobius brunneus, = 73 81 96 51 301 35.62 L

Tridentiger brevispinis, 9127 A v} = 5 5 0.59 P
Centrachidae, A $-9 3}

Micropterus salmoides, ®j 2~ 1 1 0.12 P, Ex

Total 240 221 240 144 845
Family / Species 8/19 3/10 5/11 5/10 8/21

*RA: relative abundance (%), **P: primary freshwater fish, Ex: exotic fish, L: Land-locked form, E: endemic species
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Fig. 4. Gonadosomatic indices for individual females and
males of Rhinogobius brunneus at Jiam stream, a
tributary of the Bukhan river from May in 2004
and 2005.

F55 B2 5o &S AT Sleh A dEEY] HF
¥4 9894511 (mean+SDYfE Vel on, H A
T4 16170, W Z@=-5E 2200702 F2AME G H
Z9l AAFe] FA AL fecundity = 48.381, —1170.6
(r?=0.7285), A4 A2} Ao A AL gonad
weight=0.0121;, —0.3589 (r?=0.7543) ¢| &} T} (Fig. 5).
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Fig. 5. Fecundity and gonad weight of female Rhinogo-
bius brunneus at Jiam stream, a tributary of the
Bukhan river from May in 2004 (closed circle: one
year old population, open circle: two years old
population and triangle: three years old popula-
tion).

Table 3. Sex ratio of Rhinogobius brunneus at Jiam stre-
am, a tributary of the Bukhan river from Febru-
ary to October in 2004

Month Female Male Sex ratio(%: 3)
Feb. 29 28 1:0.97
Mar. 144 189 1:1.31
Apr. 138 114 1:0.83
May 195 149 1:0.76
Jun. 131 156 1:1.19
Jul. 125 107 1:0.86
Aug. 143 97 1:0.68
Sep. 123 104 1:0.85
Oct. 114 85 1:0.75
Total 1,142 1,029 1:0.90
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Fig. 6. Histograms showing total length frequency dis-
tributions of female (O), male (m) and infant (=)
of Rhinogobius brunneus at Jiam stream, a tribu-
tary of the Bukhan river from May to October in
2004.
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mmei| A 65 mm=z AJAatsict. 7 43 o] ¢ 54 o
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9~109%5E olFsl 547HA] 7 QA= A =4
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Fig. 7. Growth curve of Rhinogobius brunneus estimated
from the successive change of total length frequ-
encies at Jiam stream, a tributary of the Bukhan
river from March to October in 2004.

10ell= v 1349 Aol A3 (Fig. 7). 344 5
ol AR AL Hdez AR AT A
v w3 Az b7l (N=91)°] body weight = 6¢—06, >***°
(r?=0.9724), =71 (N = 80)¢] body weight = 8¢ —06, >°7°
(r*=0.9875)2 veht o) A% AL fAbe
o (Fig. 8).
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Fig. 8. Relationship between total length and body weight
of Rhinogobius brunneus at Jiam stream, a trib-
utary of the Bukhan river from May in 2004.

e M g RS F
37| = sk dFoHA ¥ (polygamy)e] Akt e 7t
Z 7keA=#nls Ak

AT BE ERATIE, FEIE o gate] ol 23
S BREAE DW= B, & B AAN]
= Pk BedE A B 23 e ATe 4
e vhg GBS AFsted PR Bohueh

egg number = 95.022, —3507 (r* = 0.3591)¢]9 2™ (N =
33), I 1,974+1,810719) F& mgsw Qo 24
= A F P A2 50 g B3 2 AR
50mmel T W S 144709k e BgS P mhe
27 AR 34 mm (B3 4 23971) )k Ak A
221 7B 2o Ja 6,630/ 24 oY Hu =
240l 220009705} of 30 7Pk e s 9l
o} (Fig. 9). 7 e] BH3tar ol o] A A=
3 A3 gHlezRE 139 o4 W Hev}
68.5%, 23] 7} 26.0%, 33| 4.1%, 43]7} 1.4%JH(N=73).

8. %1°] (juvenile)¢] &4
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Fig. 9. Brood size (egg number) in nest of parental male,
Rhinogobius brunneus at Jiam stream, a tributary
of the Bukhan river from May in 2004.
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FAle FEE o]Fe] Aoz AAkslg]om 8é7}7<l
2 MAE] AL 2 9 ARG 55420 3
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o]ate] MAIES A2 A=A okgke}(Fig. 6).
a &

Wojo] dubH]l AMAR] b F2 FAF, TR/
r= 3153 o] X4k (Jeon and Aonuma, 1995; 71, 1997),
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9 <l A4 oA Yol P o

3} ATESe) o
B % - oot WeEwA $2 Aol el Aw
o AT Aol & 2AAN Boel FAekF F

E£-%], Rhynchocypris oxycephalus, &7}% %], Rhyn-
chocyprls kumgangensis, ™27}, Orthrias nudus, 7]
7], Silurus microdorsalis 5 # AFA o] F7} et
= Ax olg} 2L o]f=2 F=Fr} Jeon and Aonuma
(1995)7} A A3k 4 typee] W] F ¥ A7 AHaz A
A Ul B T Heol ol AT o
33T 34 P sl FYHE el WA FEskw
lov), gpelzt 715 wak ohlel fdeol} ST
*1 ;wu stleh 2 =4
= ekt #7449 @
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¥ (1996)-> Atypeql Hoji:= fetEte] of

Agalel AN Gk Aoz BerEsid W A3
A
o F2 AR, 2 A s FRel 3

o whe B4l B5E ol gste] ABALE oloirb] o
Fo=z AZE (Iguchil and Mizuno, 1991; Katoh,
1996; Maruyama and Yuma, 2003). 3} 2] A{A] =] o] A
4 FU%9 Ve S ere A4 WEst ¥
&A= cleit AR Al gl sles el
Iguchil and Mizuno (1999) 52 A A]x] ¢} 34 F-359
Aol we} fashs Alole] AEgel B Fol7} 9l
o3z B 3738 v} 9lown], Maruyama and Yuma (2003):=
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