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Population Ecology of Fat minnow, Rhynchocypris kumgangensis
(Cyprinidae) in Korea

Ho-Bok Song
Department of Biology, Kangwon National University, Chunchon 200-701, Korea

Population ecology of Rhynchocypris keumgangensis have been investigated at upper part of
the Han River in Korea from January to December, 1995. The habitat was low water tem-
perature and clean area, and stream form was Aa. The major cohabitation fish was Phoxinus
phoxinus. The total lengths in this population indicated that below 40 mm group is one year
old, 40~65 mm group is two years old, 65~80 mm group is three year and the 80 mm longer
group is regarded over four years old. There were no differences in total length distribution
between the female and the male. The males became sexually mature, when longer than 45
mm and females longer than 65 mm in total length. Spawning season was from April to mid
May with the water temperature in 11~14°C and the properous period was April. The mean
number of eggs in ovary was 1,616. The sex ratio all the year round of the female to the male
was 1 : 0.75. The current velocity of the spawning ground was 44 (20~ 80) cm/sec and water
depth was 35 (5~ 70) cm. Eggs were laied in 5~ 15 cm deep underneath the immaculate pebbles
(2~6cm). Sex ratio of the female to the male was 1 : 6.90 for spawning behavior.

Key words : Rhynchocypris kumgangensis, sex ratio, population
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1969; =i 5, 1976; 7], 1980; A, 1980, 1989; 71 %,
1985; Howes, 1985; 71, 7}, 1993; 7], 1997). 2] i}l
E dEE 550 539 WEAS o] F7h nusel g
orf, Bo] A3 §EALI} FRTY AR F2 A
Ashe Aoz wiA loH(AH, 1989; 4, 1077, 2
1990; 71, 1997). 27}%.%] Rhynchocypris kumgangensis

= FHx=2 KH (1939 93] Moroco sp.2 7]=% 3t
ZugEoz s} ARel 27} AR AB 2o T8

dl

3 53 =7 A AR e AR Sl
AAs= Aoz odelx o (NH, 1939; Mori, 1952;
%], 1973; A, 1977; & %, 1977; A, 1980; 7 %, 1985; F]
<1989, 1990; 71, 1997).

¥ ol #F AR A= A (1939)7F e ot
REAL Foll Hate] Aol FA]el 2bs] 7]&d Az
a3 F3 F (1997)9] i HAY I} 2pej o] AJAbel A3
AT gellE Al Aol A9 gle AAelH 1 vk
RESY dgelle 23 73 (1986), F(1991)9] =A)
#F B3 T3 o] F(1984), ©] F(1986)2] HF <
T A 5 (1986)2] &AW ool 3 AT Fo] -
AT A= R. kumgangensis®] 7RAZ Ae] AT
Stow B 2ol A A4 W AAAH S 2A O
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R. kumgangensis®] A{2]
slo) el A5l 7
WA A (St D9 B wlske
2), Baizkel AFd A 71AE %
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2]9] mlslA (St
AEe)e] WEH A
dH AF (St 4) 5

F(St. 3)9F FAT W FE2e] WA 4
&+ ARG (Fig. 1). 7+ P& H4e2 R. kumgan-
a

gensis?] A2 W=7l v|mA =& AL AEs)le]
19954 593} 6Qe] AA, s A=A e} A =
T%J(“P%,S 5mm), P(5 5mm) 52 Algste] o] R
= oz A, BRFslson,
=4 1 Ur *H%%E 5% zAekTh

B 2o ez 19954 1€90E F4 124717,
g7kl S AR (St 1)olA Alslsldon, o ,]
YA £ AL a2 A3 3~590=
2~33] AR, 1 YeolE 4 13] AA]EITE ZHXJ
® oojfe diRE2 dAAA AzEz A (total
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Fig. 1. Map showing the study stations in the Han River
system, Korea.

St. 1: Upper Dongdaechon in the Namhan River,
Hochonri, Dongmyon, chungsungun, Kang-
wondo

St. 2: Mahachon in the Namhan River, Mahari,
Mitanmyon, Pyongchanggun, Kangwondo

St. 3: Upper Bangdongchon in the Pukhan River,
Jindongri, Kirinmyon, Injegun, Kangwondo

St. 4: Upper Naerinchon in the Pukhan River, Ch-
angchonri, Naemyon, Hongchongun, Kang-
wondo.

ZF-2- 1/20 mm vernier calipersE A}£-3le] A =3}g]

AF AN T 2 0017 S se] A%
H—v—_,_(gonadosomatic index (GSI) =gonad weight/body
weight 100)2 2Aslgdc) A8 AA L Az BE
9 (total length frequency distribution, Ricker, 1971)%
o] &3k, S FAME 9I5|, Al Al7]el AAF
AL WAooz das st Fe At A
Ay ) m}h ARbge) meld 22 AEe) o
A 53 A AREE < NAIES traps o] 431
A, Al 1?4 ARzA (A=) An), YA As

= 5& 2
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ZR
LASA 87 8 el Fa

R. kumgangensis®] AAX]= 2% 319 FHAMR A
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Table 1. Physical characters at habitats of Rhynchocypris kumgangensis in each station of the Han River in May and

June 1995
Structure . . Structure of bottom*
Stations Form of stream Width of stream Width of water Depth of water B C:P:G:S
St. 1 Aa 5~25 2~10 15~100 3 4 2 1 0
St. 2 Aa 10~20 3~ 8 20~ 80 3 5 2 0 0
St. 3 Aa 30~40 5~10 20~ 40 2 3 4 1 0
St. 4 Aa 15~20 5~15 30~100 3 3 3 1 0

* by Cummins (1962): B (boulder, ~256 mm), C (cobble, 256 ~64 mm), P (pebble, 64~ 16), G (graver, 16 ~2mm), S (sand, 2~ mm).
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Fig. 2. Monthly changes of air and water temperature (°C)
at upper Dongdaechon, a tributary of the Han Ri-
ver from January to December in 1995.

+ B3tk A% 429 Wil 14€e] 20°CE 7P g
okar 8Ye] 19.2°C2 i & BTk (Fig. 2). F4x0]
L% (pH)E AF 7.6~8.4% H|wA ol A3|A4

lo
_llm
X,
m[o
N T
b
r—-'

oﬂg}_ﬂ 9}04 ou:] _Q_}_A]./\ak(Do)O
9.2~140mg/l 92 A% H=3} Fed= W E3S
A A4 @ 72 (BOD)S A% 0.4~09mg/lz 5L o
3335 (Table 2).

R. kumgangensis®] F3 FAlo]fFe} AHFEH=E F
& 28] Slojel 74 ARHE 2R A9 o8
ot T A AR (St )9 oFAF 33 5F o= v
<319 21, Phoxinus phoxinus 46.7%, R. kumgan-
gensis7} 43.9%=2 T ZFo| AHA| 90.6%E x}A| s}
Cottus poecilopus?} 5.2%, 2 ¢] Orthrias nudus, Ik-
sookimia rotundicaudata 52| AFRA o] Eqte] A4 )
A=t st 29 wlpAHAAME BF 53} 9Fo0=7 P
phoxinus7} 36.9%, R. kumgangensis”} 34.2%=% Zo|A
3 o]l F Fo] A fARR BlER A, 1 9
9] o]FE 0. nudus{te] AHFERE 10%E Holilxr
YA wl$ age] fAREe] AR A e A
F4¢l St. 39 4]= R. kumgangensis’} 83.5%=2 w4 %

Table 2. Monthly changes of chemical characters at up-
per Dongdaecheon, a tributary of the Han River
from January to December in 1995

pH DO (mg/l) BOD (mg/l)
Jan. 7.9 14.0 0.6
Feb. 8.0 13.5 0.6
Mar. 8.3 13.1 0.4
Apr. 8.2 11.9 0.6
May 8.4 11.1 0.9
Jun. 8.3 10.4 0.8
Jul. 8.2 10.5 0.7
Aug. 7.9 9.2 0.8
Sep. 8.0 11.3 0.9
Oct. 7.9 11.1 0.8
Nov. 7.6 11.5 0.9
Dec. 7.8 13.3 0.8

Aoz vepgon offA 33 4502 wjg ulof
stodct. st 49l WA AReAMe EF 43 1052

A AR F 7P B2 olFe] AAEeH, A R
kumgangensis”} 48.8% % $A3l9l 1 Ladislavia
taczanowskii7} 23.6%= B|mA wWe ANA7F BT
)i} (Table 3). £ Zo] P. phoxinus®} EAJst= 31A
ol Af, T Fol AR v &R FY il A A
A= den, 1 ghe] o A= R. kumgangensisZ}
d M3 et o) L. taczanowskii, O. nudus, C.
poecilopus 5] FA B]E&x vlwd =4 Jepgddh R
kumgangensist= o-&X 93} 2| Fof| opefaiA A
At lsleov & AMAES ¥y FRrAGH 22

& Aol g AT
2 ARz4 % A9

AAAre] vlmA w2 3, D77t Yol AlEHS A=
9] EAlo] wje} A& =22 (Ricker, 1971)2 o]
sjel 3 ARklel 49 RSl FAT 2
ZAFskIE (Fig. 3). Fig. 3] Agk zho] xd kel uwle} °—F
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Table 3. List, individual number and relative abundance of cohabitation fish of Rhynchocypris kumgangensis in each

sitation of the Han River in May or June 1995

Stations
Species St. 1 St. 2 St. 3 St. 4 Total
Cyprinidae (¢ «3})
Ladislavia taczanowskii (%] 1) 30(23.6) 30(4.9)
Pungtungia herzi (Z1.7]) 4(3.3) 2(1.6) 6(1.0)
*Coreoleuciscus splendidus (%] 2]) 10(6.7) 7(5.5) 17(2.8)
*Microphysogobio longidorsalis (v 7}A}2]) 2(1.6) 2(0.3)
*Gobiobotia brevibarba (Z4}¢]) 5(3.4) 5(0.8)
*Rhynchocypris kumgangensis (7 2.3]) 93(43.9) 51(34.2) 101(83.5) 62(48.8) 307(50.4)
Phoxinus phoxinus (&1 &5 %)) 99(46.7) 55(36.9) 154(25.3)
Zacco temmincki (27 4) 12(9.5) 12(2.0)
Cobitidae (=] 3-2] #})
*lksookimia koreensis (F=71) 2(1.6) 2(0.3)
*lksookimia rotundicaudata (#] = v] 22]) 2(0.9) 5(3.4) 5(3.9) 12(2.0)
Orthrias nudus (Z71) 7(3.3) 20(13.4) 27(4.4)
Salmonidae (<11 7})
Brachymystax lenok (4 =-¢]) 5(4.1) 5(0.8)
Siluridae (4] 7] #})
*Silurus microdorsalis (7] §-7]) 1(0.7) 1(0.8) 2(0.3)
Amblycipitidae (5-7}2] 3})
*Liobagrus andersoni (£7}2]) 1(0.7) 4(3.2) 5(0.8)
Cottidae (53711 3})
Cottus poecilopterus (5371) 11(5.2) 1(0.7) 11(9.0) 23(3.8)
Total number 212 149 121 127 609
Family/Species 3/5 5/9 3/4 4/10 6/15

*: Endemic species of Korea
Numbers in parenthesis are relative abundance (%).

gk 134, 40~65 mmz-2 7k 2134, 65~80 mm7-
2] 80mm oA} 2 Wk 43 ojAtem
ZH ek 9 1948 ZFe] v 2934 7|e} 4
o wjgte] NA P} A AL YA =T FF2] 2]
A =¥ AAEL] A e] nuY7] oz Bl
H A el vy gel3 AR 40 mm o] 4
AEE ez A me d%d A=A 2
= vws] 2 A3} Fig. 32 B ColA RHeFE 7
Zro] AA2AL] zpoli= Aol glo] oF . 227} $A}EL

w
rL
o

Koo S oo e e orlo
r

ARRAI71S] 2AEE flte] A AR ASE e
ZARE A% oF - & 25 3YRE A4t A5 %
Dal7] Alzteted Al 3Yol QAL AE=r) 9.87+
0.58% (95% A1 2] =), 49l 14.11+1.50%=2 HAL o &

T 37Fst7) Azbekelch 596l = 10.51+0.71%= 4
stgom, 9ol 2.53+0.55% = A 7 7)=351 10
dRE oA syl Algskad 7 94 3l
4.66+0.34%=2 Abzstglon, 496 7.17+0.62%7}%

AF28 & 590 5.07+£0.48%% 3175+
A 2 9ol A 3kl 0.98+0.26%7HA]

109 28] Ar3l7] A1zHsled o (Fig. 4).

T AL} Bal] Astela dd s Ageiel
Avrel Fedsi Al zel Ay 9leh A
SAste] At A7) = FAEE 490 A

A AT AAES Aoz - 59

HeEs

zAsheeh e 1~2d4

A

2
il
Al R

iz, et Bt

5
=] T

IR P
=
.

17 65 mm ojake] AL AL A9 W
S goter] sdoz 23t A4 esmmE AF
stel AL Hg5Ert 27heb] AR W 4

%_

e iAoz FAHE A% 40~65mme] AAZ



Population Ecology of Rhynchocypris kumgangensis 105

'
L
S— |

Hhodlos ol

il uple
-]

Mumbiar al

-l_!'l-.r'l'!-._....._-l_|._|;-| [

=3

T 1 |

L olllllnne
ol ] L] E Y bl e B 80 =]

Tatal Langth (mm)

Fig. 3. Histograms showing total length frequency distri-
butions of all fish (A), females (B) and males (C) of
Rhynchocypris kumgangensis at upper Dongdae-
chon, a tributary of the Han River from April in
1995.
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Fig. 4. Mean and 95% confidence intervals of the gona-
dosomatic indices (GSI) of Rhynchocypris kum-
gangensis in monthly samples at upper Dongdae-
chon, a tributary of the Han River from January
to December in 1995.
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Fig. 5. Gonadosomatic indices for individual females and
males of Rhynchocypris kumgangensis at upper
Dongdaechon, a tributary of the Han River from
April in 1995. Open circles: from spawning beha-
viuor populations, closed circles: from habitat po-
pulations.

45~55mm 7R A ALt 78] AlEeked
o, JHor A3t JHAES AREE Sl Hode
7oz vepgeh 28y $9 AR 1§ oF vk 4~ 7}
F Aao o] n|efEA Y ARt Fell T2 Fe
37] AIzbsRE HAIEY] XA AExdds wAA] £
sl (Fig. 5). A MAE F AL A= 7ol
713 =2 ok 2 30.49%% 01, 47 11.50%%] ).
Zo 2ARE et AFRMVIE FE5EE 49 %
A+ 73.10~104.70 mmAte] o] 3~53A o7 1074 A)
POl E AAst dae] oS A A, FHA 2
= 85271, FH v T3 2435712 UEelgton,
4L 1,6167]1 G (Table 4). 3341 2] AL 4~5
Aol w3zl vl AL 58] g 7R sl
4~534°] ALE Ao & TAIGle]l FARE E3t4
veb oleh sk At bl B ghE Alol] i

F'-E-f F:LI a) ﬂllﬂl )
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= 34, A A o]l
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Table 4. The number of egg from the ovaries of Rhynchocypris kumgangensis at upper Dongdaechon, a tributary of the
Han River in April 1995

No Total length (mm) Body length (mm) Body weight(g) Ovary weight(g) GSI(%) Age Number of eggs
1 73.10 56.40 4.20 0.79 18.81 3 852
2 73.55 56.75 4.41 0.98 22.14 3 1,351
3 75.35 58.15 4.83 0.98 20.29 3 1,047
4 84.25 65.00 7.66 1.92 25.07 4 1,628
5 86.10 66.45 8.10 2.47 30.49 4 1,623
6 88.85 68.55 8.38 1.98 23.63 4 2,435
7 95.05 73.35 8.90 1.68 18.88 5 1,942
8 96.80 74.70 11.36 2.07 18.22 5 1,573
9 103.9 79.50 12.81 3.26 25.45 5 2,177
10 104.7 80.80 11.87 2.07 17.44 5 1,521
Average 1,616
Table 5. Sex ra[;io o;‘ Rt:}ynchotcygris kuTt%anSens;s_ at A o)Akl MASL Aoz UM E 21570A12 =
upper Dongdaechon, a tributary of the Han River _ B 3
7 o) 2 ]
from January to December in 1995 AL A 7le] 1,23270 A, $7lo] 92570 A = FE =
o) AH] = . o) o = 1}
Female Male Sex ratio Aom, AWl 100752 ghzle] AIEA e
-7 = 7]e] Aln . nls A
Jan. 109 141 1:1.29 (Table 5). 1&]v} F787]9] AJu] 1:0.94¢] u|sled Aksh
Feb. 134 114 1:0.85 o] 3¢l 5UHE 1049 Abol¢] 7ol 1:0.44% SHH
Mar. 188 163 1:0.87 o Aulzk g A eht 23590 = gul
Apr. 137 119 1:0.87 22k - - °
H| ! ~ = AL .
May 333 128 1:038 A= vws] BH 40~65 mm- (7F 294)> 1:
Aug. 33 17 1:052 0.84, 65~80 mm+= (7 33 A1) 1:0.86 2=]32 80 mm
Sep. 79 50 1:0.63 oAb Z(qF 43A) o]Ah2 1:0.27F 80 mm o] Alel| A=
Oct. 18 10 1:0.56 ol el Aw o) ==] L =)o =)
Nov. 146 133 1:0.91 = /\'-/] dn)7F 453 24 JehdE EAS BodFg]
Dec. 55 50 1:0.91 o} (Fig. 6).
Total 1,232 925 1:0.75 5. Abeha

B Zo] AR A7 oF 2~6cme] 7|73 A}z
7Ze9)E §<4 44 (20~80) cm/sec, 5~ 35 (5~70) cm
A=e] oA gel PFAFH AT 30~5000] WA Eo] F
2] Ao Aoz Al FS 3pglon st AR F
S k43 Fla Solr} oF 5~15cm Zolo] 1A
Sl AbRE skl (Fig. 7). Al S22 = oA
AlztEo] @ F7EA] A &E = Aot wsker, g
o AL o8 miEle] FFo] wepdr A7
A2 Eof7l= 5E whEsst sk Ak
ol NALE At Abgtel] it g, o] A%

I~ i an m an W 100 o} An)E 2=AEF 23 7L w1 3dA) o)Al m
Totnl Length {mml = A 65 mm o]ALe] A o] Algle) Feodsled
Fig 6.5 o | h total lenath of mature Rhvnch ), 75 ARE A% 2 49485 3 ol vk
o .c;:)(r?? Loumgeaar?gerfsias aetngppgr rlg?nnugr(jaeczgfl,oa ZE T 294 oo m FEHEL AAIEe] Al
tributary of the Han River from January to De- o3l o, Bt 2134 Foll= AR oF 50mm o] A2
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cember in 1995. Exte] Alglel] FeJssict. 71 3 Alel A3 &
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Fig. 8. Total length frequency distribution of females,
males, and the sex ratio of Rhynchocypris kum-
gangensis from spawning behaviour populations
at upper Dongdaechon, a tributary of the Han Ri-
ver from April in 1995.

vhe) e S7le] v $Alsheleh (Fig. 8). B Areko]
IR P29 AF AN& ASEE 1678 (319~
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30.49)%ngom, 719 o AAA AHExEE 7.29
(3.66 ~ 11.50)%%] 12, A ]

o] 5% o]4k] A
Fo FANE o, 7 LE ophulFA §1% S
A A w7, 2e) 3 SheA e 7 Al
A AR B2 ool 220] B4 AzFel
H] b B e e A AsA e
Webe naldh 479 Ealde] ok A% AL no|
A% e folal TAT Axe WA Aolx e}
WA sk,
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R. kumgangensis®] MA 2= F2 Az AF9 A4
Fodel 7hlen s Fozw W Es A U=
7} Fashe As veplisleh AR 332 2=AR

& mE 2 oatel WEksle] fepe] FRAAT L
ol MaA W 54 N3 glgleh S o Fe]

FAu2 B 2E AAHA R. kumgangensis’} T+l
SAHA el em o] fAF wloksle] 4~10e9%¢]
AbRAl o] 77 A4 AAE Folgdok 22y P. phoxi-
nus7t A Al8l= 3FA A& R. kumgangensise} P.
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phoxinus7} A2 418t vj&= o Aid Br s
sisiem, ALk Aol ALE FHAT T Tl T
A AR ES e dAe] FAET = shoiet A
A ¢ (ecological niche)7} §-AI3F FEo] ZAALE F
Sobd EAele AR AdAdAE el AE

B} (MacArther, 1968; Horn and MacArther, 1972; Keast
and Fox, 1992) 7= QA 7194 W5d 49
74 =9 £2] R. kumgangensis®} R. oxycephalus7}
Nz e AFE Aestel e Adsn ga, 2=
TRT AN PIF (@AFAD A AR

R. semotilus”} AA]8lxr 1 o}z Ze)| R. kumgangensis

7(4
]:l

o

HAASE 5 kel 59 Sl WA AN A
$ AR FRle] FEEe) Ak AS BAY S 9
So, w5 9 Aoz A A48 R
kumgangensise} P. phoxinus & Z7F2] FY A{2]1 3]0
A& wlAl A2 R] FEolvt HeolApsle] Eaf, B A
dA 5 T A A FF A7t 2eF Ao
=2 B

B 29 /\E/&I/\ /H—"P—E_‘: 3.ét151 x5 W)
AlArate] il 4ol 14.11%=2 FAHE olF F 54
o 10.51% = 3}7}slgdom, =71 HA] 4] 1.17%, 54
o 5.07%% hehhgieh & - el AN HEES A
= MAZe] A AS5=(Fig 52 vl & o Ak
A G AL AEETt 10% o4, SRS
5% ol el Fhe 4YxRE 59 Ferpz wolw
11~14°C) Akt Al7]E 49 (11~12°C)2 =5
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