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Cobitidae) in the Bukcheon (stream), Korea by Myeong-Hun Ko and Yong-Jin Won* (Division of EcoScience,

Ewha Womans University, Seoul 03760, Korea)

ABSTRACT

The age and spawning characteristics of lksookimia pacifica were investigated in this

study to provide baseline data for its ecological characteristics in the Bukcheon (stream), Goseong-
gun, Gangwon-do, Korea from January to December, 2013. Age groups of I. pacifica (female) esti-
mated by the frequency distribution of total length in the spawning season indicated that the 30~49
mm group is 1 year old, the 50~74 mm group is 2 years old, the 75~99 mm group is 3 years old, the
100~124 mm group is 4 years old, and the 130~160 mm group is 5<years old. The sex ratio (7/ &)
was 0.63, and females were 30~60 mm larger than males. The lamina circularis at the base of pectoral
fins in males as a secondary sexual character was created at the 13th month after hatching. The
spawning season according to the gonadosomatic index (GSI) was July to August (main spawning
season in July) with water temperatures of 20~25°C. The average number of eggs was 2,503+1,337

with a diameter of 1.11 £0.04 mm in mature eggs.
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BH2EIN Tksookimia pacificar= Kim et al. (1999)°] &3]
Cobitis pacificaZ A% HIE QT ©0]Z Kim (2009)°] 2]3|
ME 9 P4 54 58 TAR 7|BEAE Cobinsol A
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FME IksookimiaZ ALEH AT EFFMNE= FEME o
7 5 T Sl BR ASEHA o] F9 sHHT A
Alsle] dgroli BELAA TE3E 01X Y (Eastnorth Korea
subdistrict)®]] £31H (Kim, 1997), A A2 F2 Zujdof
Kalatol Azt Eufeto] £2 HAals e BEAE ol R
¢} z}o] & HQlth(Kim, 1997; Kim and Park, 2007; Ko, 2015).
v 283 o]Fo et A= =) Iksookimia kore-
ensis (Kim, 1978)& A|Zto2 ROtE7) I pumila (Kim and
Lee, 1984), 520|312 Kichulchoia multifasciata (Chong,
1986) FE71 1. hugowolfeldi (Choi, 2003), &Z7W 1. long-
icorpa (Kim and Ko, 2005), &% 7 Cobitis tetralineata (Kim
et al., 2006), 21|32 Korocobitis rotundicaudata (Byeon,
2007), AEE7) C. lutheri (Ko and Park, 2011), @EA Zu] 3¢
2] K. naktongensis (Hong et al., 2011) 5 B|IZ To| o]|F o]
Aot BEAo] digt d+E= A& E4 (Choi and Byeon,
2009)3} FHAY @ 27| WA} (Lee et al., 2011), A2 A A4
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Fig. 1. Frequency distribution of the total length of Iksookimia pacifica in the Bukcheon (stream), Ganseong-eup, Gangwon-do, Korea from Jan-

uary to December, 2013. Gray: juvenile, Black: Female, Dark gray: male.
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ZAME B9EY Tksookimia pacifica WA= 327]17F 2 AL
2 &7 (Lee e al., 2010) FLE 147 THIS o] 4o
o BG4 20139 1958 12974 242 UAIsHAck. A)

A2 SH (@S 1x 1, 4x4mm)S AHg-3ke] HiF 14~169 At
olof] AAJstglon, 723t =22 12A1E 7|E2E YAE2
=7 (T-250A, ASAHI, Japan)S AH&3lol 243kt YR =
A= vk A MS-222 (Sindel, Canada)2 u}F|5le] A} A
%, 90 52 AR F dRE HRsaeH, dF ML B
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stath A7l = e Aalart dae 33 (A% 120~160
mm)# +F (A 80~110 mm)ES 22 5~10704 A3 5t

A2 2 A4 (gonadosomatic index, GSI= gonad weight/body
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1 9o BE T2 (o3t xfo| & H ATy’ >3.84, P<0.05).

A7)E 243517 9J5te] ujY AAAASE (GSHE BA
Ath YA 195E 3LAAE 3.1~3.6%2 IO o

Table 1. The sex ratio of Iksookimia pacifica in the Bukcheon
(stream), Ganseong-eup, Gangwon-do, Korea from January to De-
cember, 2013

Sex ratio 2

Month Female Male Total (P12) X
Jan. 81 35 116 0.43 18.24
Feb. 64 39 103 0.61 6.07
Mar. 134 72 206 0.54 18.66
Apr. 157 102 259 0.65 11.68
May 83 77 160 0.93 0.23
Jun. 134 78 212 0.58 14.79
Jul. 156 116 272 0.74 5.88
Aug. 196 135 331 0.69 11.24
Sep. 117 97 214 0.83 1.87
Oct. 166 89 255 0.54 23.25
Nov. 90 43 133 0.48 16.61
Dec. 79 34 113 0.43 17.92
Total 1,457 917 2,374 0.63 122.83

The critical value for %> goodness-of-fit test of equal numbers of females and
males (1 df) at 95% significance is 3.84.

Fig. 2. Relationship between the total length and body weight of
lksookimia pacifica in the Bukcheon (stream), Ganseong-eup, Gang-
won-do, Korea, September, 2013.
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A. Temperature

B. Female

C. Male

Fig. 3. Temperature and gonadosomatic index (GSI) of Iksookimia
pacifica in the Bukcheon (stream), Ganseong-eup, Gangwon-do, Ko-
rea from January to December, 2013.

L 145E 3¥7A = 1.2~1.8%
2 2gto) o]F 49 2.7+1.23%, 59 3.4+ 1.02%% &2
%0}&“10111 TLE7A] 33~3.4%2 =A {KAHAT}. 517
A3 golgon o]% 129714
1.1~1.4%2 A SR = ch(Fig. 30). Agtz]el 790 A
H dATG AL AT BE A UEPHAIT 89
of AFE AL A BEE LGS ETF BA Ve
o} g€ A% 15~39mme] FEA Xoj7F AJE AR &
o AFHAI7| = THRE YR FAEIL AR TEE F
AEen olmo £22 20~25°CH T (Fig. 3A). 247}
Agdto] Ao ZostE AAE 78S 7R dA2 A
2} 100 mm ©]AF (A AA 0]A}), AL 75 mm ]G3 EA o]Ah)
0| %1t} (Table 2, Fig. 4)
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Table 2. Mature egg size of Iksookimia pacifica in the Bukcheon
(stream), Ganseong-eup, Gangwon-do, Korea, July, 2013

Total length Body weight GSI . Mature ¢
(mm). o @ T
101.5 5.8 14.6 918 1.09£0.09
108.1 7.8 28.2 2,320 1.09+0.07
110.4 7.7 16.4 1,640 1.07£0.09
110.6 7.7 16.4 1,387 1.09+0.07
112.2 7.8 16.7 1,608 1.08£0.07
112.2 7.4 17.6 1,351 1.01£0.08
113.0 8.8 21.1 1,827 1.16£0.08
114.4 8.3 13.0 1,361 1.04£0.09
117.2 10.2 15.5 1,518 1.13£0.09
126.3 10.5 16.9 1,738 1.11+0.06
134.9 15.5 25.4 4,581 1.08£0.07
136.9 13.6 26.2 3,241 1.19£0.08
137.4 14.6 22.1 2,994 1.13£0.08
140.7 15.7 18.1 4,034 1.13+£0.08

Mean =+ SD 1.11£0.04

Fig. 4. Fecundity of Iksookimia pacifica in the Bukcheon (stream),
Ganseong-eup, Gangwon-do, Korea from June to July, 2013.
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217} (Cobitidae) o172 THE Yol of5e] w]3) A7} w3
Aol 21 BAL A8, o - ol 9ol HAE Aolg wo|
£ Ao 2 ¥ A $rh(Uchida, 1939; Kim, 1997, 2009). £ =
ArA T B8 Tksookimia pacifica®= 7 0] T4 (lamuna
circularis)o] Yeht of - 7F EEL, FEE dAY >
A AR D ALl 2 AolE Hof o] Hu
g w3 ZAE0E Tksookimia(Kim, 1978; Kim and Lee,
1984; Kim and Ko, 2005) ¥ 7|&Z71<& Cobitis(Kim et al.,
2006; Ko, 2009; Ko and Park, 2011) o]&¢} FA}sl4 Tt 3tH
Choi and Byeon(2009)2 799 A3 JdS AL +=3A
T4 glo] AR ERE=E B3l 7 19 A% 40~59 mm, T
244 60~89 mm, 5 394 90~109 mm, B 494 110~126
mme 2 FATE & A A} vwstH, S 9
o 48 FHEAA 2L WL FAHE A 60mm o)}
o]l 4] Choi and Byeon(2009)2 17§2] A& o] Aok stFLe
U 2 dtolA = 2709 A% ol UEh Zol& 4t
Bl QY5 R AFANE vTT ol R v
S, AR S 71202 ARE SN 4 AR w5
A Ol 57 T 3] oo 2 2R E0] 3B L longicorpa
(Kim and Ko, 2005)9} +AFSHEAIRE, A 9k 34] o4, 4
A gt 24| o)Al &Y I koreensis (Kim, 1978)2} F-oFE7)
I. pumila (Kim and Lee, 1984), 7|37l Cobitis hankugensis
(Ko, 2009), &2l C. lutheri (Ko and Park, 2011), EZ7|
C. tetralineata (Kim et al., 2006) 2.th= Bttt HAko] 9lo]A]
E3Ee w 2d@A87A o - 7 AY FARsEER oY vE 3
A ol deld e Aol R ET AH 30~60 mm7} § 2A
el ohE e ofFof fAbskTh A= 279 QL
olAE ¥ 1dA 9] Zol7t A 30~49mmE B wH 22 H
o] AAIT o g 5 A o4+ A7) A 130~160 mm
2, d38<7) vet 47 (Kim and Ko, 2005)¢} H]23}o]
B EEle B2 dgdodAs AR A9t
Zkout gk 5AAY o] ol M= A fFARSHA vEhd 27] 4R
2 v A&HQ AE Fot & AR et A
SR FPHEYG AN EEHS B3 dB95FFL Ao =
ORAHA AR=7F =222 fA| W] Zo] AX]7] Y& 5
WA oel AolAE Fao] FREA gt AR o
2l ool E ABS 7 FAE BAS] AP 2A
A=t o]8& o] &3 F$ F8Y C. paludica= FA 5A,
312 3A| (Przybylski and Valladolid, 2000; Oliva-Paterna et
al., 2002), C. taenia= 47 44|, &3 34| (Robotham, 1981)7}
A, vEg o] &% AEMe & - & 2F A7 (Kim et al.,
2008) S o] & Ao AP, vlwA FAIH oW, o
L o] 83 AR Niwaella delicata’= F7 12.54], +H
2 LS 248 A9E 90] (Kano, 2000), 27 AF
AL o] &3 A+ 2ot vl A&7 Basiohar AyZE
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kimia, 0] 32)< Misgurnus, M Z0]32l<4 Koreocobitis <
ol 0B 23 hEAL 0] A2 7| 20] BAE FHA
(Kim, 1997, 2009) AHkA] SHAL s AR 4L g}
(Kawanabe et al., 1989; Bohlen, 1999; Lee, 2009). Ex£7) 9]
YL Bl 5 1370Y o]F o] A= 4EIH (Kim and
Ko, 2005)2} &%) (Kim et al., 2006), =%l (Ko and Park,
2011) 53 Hlmd fAbstE o 22U £F 70 (Kim et al.,
2006)2} FE%7 (Kim and Jeong, 1988; Ko and Park, 2011),
715%7M (Ko, 2009)= Att7]o] #7319 ghZo] MFHol oF
A FHEE Ao BuEfled, Sl = ol=et
WHEH S wEbE R] bt

k2l o] A (5/9)E 0.6322 Yeh} 5% A2 3
o 0.932t} 29O ™ (Choi and Byeon, 2009), B] &1} of
= =271 0.65(Kim and Ko, 2005), ‘FHE70 1. hugowolfeldi
0.60 (Choi, 2003), &£7] 0.74(Kim, 1978), A&Z7} 0.65
(Kim and Jeong, 1988), 0.78 (Ko and Park, 2011), %7} 0.58
(Kim et al., 2006), M| 20| F12] K. rotundicaudata 0.78 (Byeon,
2007) S HAZ FABHRAIT FetE 1.01EtH= 24
okt (Kim and Lee, 1984). HH AE&E7H2 #$ 44stw
A FRNA AR FAZE Tl AAH7L itk Bt
Q11 (Kim and Park, 1992), 3484 st= 7| E370-94570

complex= A7} 00622 $79] H]go] FHHoz wo

o FAHOE AT o5 RRE /1A 155 9%
A 0512 Biusle] S5 S Mol Aoz gzl bt

Qltk (Ko, 2009).
SR HAFHE BoolR ARe 43 BF7] 5
194 W3t YIS Wom (Bye, 1984), A F3h AL

9o A
W5} 25 ARPoz PREY 29 AVIS 72 229
IS vt Ao F delA 9tk (Shimzu and Hanyu, 1982;

Kaneko ef al., 1986). E9Z7) A7) £& 20~25°C¢l
7~89Y A7) 79)2 FAE o] Choi and Byeon(2009)2+
FUSA E8h AAAF ol &3tlen, EF 6~7Y (Kim er
al., 2006), 4=&%7) 7€ (Ko and Park, 2011)3} H| & {A}
StR oY, 0| de] Kichulchoia multifasciata 52 (Chong,
1986), 27l 59 (Kim and Lee, 1984), &7l 5~6¥Q (Kim,
1978), AJZu]FH 28] 5~6¢Y (Byeon, 2007), @EAZ 0] K.
naktongensis 5~69 (Hong et al., 2011), $F7l 62X T}=
(Kim and Ko, 2005) =81 Ho|it}.

Edaot Aade] 271k  So4L Wik 3R A
£5)o] k=4, 4L 2,503+1,337712 YEY Lee et
al.(2011)9] 2,968 502719} A8 21} Choi and Byeon
(2009)¢] 809+2957 Eu& @ Holdow, FFH
(2,402 £9447]; Kim and Ko, 2005)2} 34571 (2,084 7l; Choi,
2003), 715371 (2,783 £1,5437}; Ko, 2009)&} Aoy



Z442%] (69 +357]; Ko and Bang, 2014), $4u]F2] (820
207; Chong, 1986), £-¢F£7) (3297}; Kim and Lee, 1984), &
270 (1,138 +4317}; Kim, 1978), =371 (1,127 £4537}; Ko
and Park, 2011), 37l (1,288 +5837}; Kim et al., 2006), A
Fu) B b= (1,365 +72071; Byeon, 2007) W3l w]f2}x]
(8,500~1,350071; Kim et al., 1992), 1]32] (16,430~40,000
7§; Uchida, 1939), &M Zu]F 2] E ot (22,643 +4,629
7; Hong et al., 2011) &2 Ho|th H7HL2 1.11+£0.04 mm
2 Lee et al.(2011)9] 1.09+£0.04 mm&} Z¢k Sy Choi and
Byeon(2009)2] 0.76+£0.01 mm Eth= F131, u] 2]}k WYofl A
£ 1.0~1.2mm¢l ZZ7] (Kim, 1978), F¥<E7] (Choi, 2003),
HZ27) (Ko and Park, 2011), 2%} (Kim et al., 2006), 7] =
%71 (Ko, 2009), A} 20|38 (Byeon, 2007), 1|38 (Uchida,
1939)9} H| A FARIFA 2L 0.8~0.9 mmel EA|Zu| e
(Hong et al., 2011)} 0] etX] B oh= (Kim et al., 1987) 311,
1.3~1.8 mm¢l {97l (Kim and Lee, 1984)2} %7l (Kim
and Ko, 2005), £444] (Ko and Bang, 2014), &4=0| L8| 2.}
= (Chong, 1986) 22 Ho|3lt}.

Teba) BYEe] AUTEL sA olgom THE g
o BEISS BESt AN Bl AR B Hol
Stk Aule YAR O BEAST 71 8EAE oFek $4}
shgou}, ARk7leh WAL B ol it 718574 of
29 SABIRON, Zekel BRG] BB P,

18EN% /185N vl mA FAR BRS Bt

2 o

S9SN Iksookimia pacifica®l A% R A7) EAS ¥
3171 Y3l 20139 1€HE 129714 ZFY= 14T B
A ZAFE AAEHCH AARIEREEEE o] g3to] AP >

A A1 dAL A7 (TEE 7IELE AH 30~49 mm
£ T 194, 50~74 mme T 294, 75~99 mmE T 3EAY,
100~124 mmE Tk 484, 130~160 mm: Bk 584 o]Are
2 FAEQA AH) (79 )= 0.630]91em Aol AR
30~60 mm7} B Ft} o|&} A A TFEA vy =
AdrE 23t 5 1370 ol BAAE & - 7 EE A
A7) LS TR 4% A3 7~8E A7) 79)
2 2AEon ZeEkl 2503+1,33770, Aade 271
1.11£0.04 mm th.

At At

o] EEL 0IUE AR (@ER)Q) AYo BAAT

Ao A LE Wol +3E 7|2AFAYY (FA™E: 2013
R1A1A2062008).
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