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The Population Characteristic of First Record on the Cottus koreanus from Hoam Stream, Korea

Hwa-Keun Byeon®, Byeong-Ryong Lee*’
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oMol HEsls E570] FelE U AEe] 4 2AHE 20159 1095} 20166 490] AAE stk o
ARAAAEE AA ¥R 592, A ARl FEM Cottus koreanus)©] e AAX 2 BIE QO
5 AR QA

1A olde] Fol= fFEh= sholA AS WHEIY S57F 2Eshe ¥Sle 7IgAtlM §AFE

2 9.8 oF 3,600 m o]tk AT Z7)= & 1,65670A, 100 m' T 4670H 7}
AABEAL Q= Aoz FAE o Fzoo] ufp- Alghaloln FTh Tl AAlste AMAlRk-E e Al
Blsf mz]dol(head length), vjA|=2{n] ZO|(VFR-L), 7k5A[=2{u] Zo|(PFR-L), 9| FMW) 5o geton
71 ofe] P2 ARG Aol vk 1dA2 40~59 mm, B 2942 60~79 mm, WF 342 80 mm o]
2AE T}, Lekgls 239~ 4687101910 B 36170 otk A%ee] AL 2.6 mm0.21(2.3~3.1)% ko]
&35k AT A5 TA AL BW = 0.00001TL3.012 A4 at= 0.00001-2, wj7jH4 b 3.010]%03, Hat
1.26 ©]3ich.
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ABSTRACT

Morphological and population characteristics of the Cottus koreanus were investigated at Hoam stream from
October 2015 and April 2016. This is the first record on C. koreanus not only from Hoam stream (the upstream
region of Daejong stream, Gyeongsangbuk-do Gyeongju-si Yangbuk-myeon Hoam-ri) but also from the stream
flowing into the Samcheogosip stream, in the southern part of East Sea, Korea. The distribution of C. koreanus
ranged from Girim temple to Yongyeon waterfall, about 1.2 km, and the water surface were about 3,600 m’. The
population size was assumed to 1,656 individual number, 46 object per 100m’. The morphometric
characteristics of C. koreanus in the Hoam stream and the Han river are very similar except that the population
at Hoam stream shorter head length, ventral fin ray length, pectoral fin ray length and mouth width when
compared with the population at Han river. Other than that, the two populations showed the same meristic
characters. Frequency analysis of total length indicated that the group with 40 ~ 59 mm in total length was one
year old, the 60 ~79 mm was two years old, and the group over 80 mm was three years old. The average number
of eggs in the ovaries was estimated as 361 (239 ~468) per matured female. The number of matured eggs size
in ovaries was 2.6+0.21 (23.~3.1) mm and this species was large eggs type. Calculation of the length-weight
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relation of C. koreanus showed the value of constant a as 0.00001 and b as 3.01, and the Condition factor (K)

was 1.26 an on average.

KEY WORDS: MORPHOMETRIC AND MERISTIC CHARACTER, NUMBER OF EGGS IN THE
OVARIES, FRQUENCY DISTRIBUTION, CONDITION FACTOR

M E

Al S ME(Cottus) o= Ojﬂr sfolS
Bk 3% B9 shS g el oIk Waranabe,
1960; Goto, 1990). 3HlTof Bixdl= B[4 ojR= &
29N Cottus koreanus, =7\ C. czerskii, 3+==7) C.
hangiongensis 5 3%°] B11%|¢] JtiMori and Uchida,
1934; Mori, 1952; Chyung, 1977). 0|5 % Wtz =}
ZFo ARt A s = FE571E AT S5571et =50
2%0] Bxst= Ao g dEA ¢tiKim and Youn, 1992;
Ryouji et al., 2005; Byeon et. al., 1995; Jeon, 1987). 5%
Mo} rES7le Aoz wf- fAsh Faol wE
vu]E 44 Z}o]7) 9l o m(Goto, 1984; Byeon, 1996) el
Aoz 79| 7|l HEeA| ghet dRtdow 570
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2oy o] f 2 t@do|y Zg= F o n(Byeon ef. al.,
1995) H-3}3k x]oib HEE2 AR H}EPOH 7hekgkol A A4y
o 313 SEEAf =59 ofE&(Goto, 1981;
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he 3 7 SHoR A T akRe olgel] AAT)
(Goto, 1990; Byeon et. al., 1995). 3tz FUE=
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AR TS BEENo cha ke epale, ol 2
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4, A, TS Qe S3pols sl A
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=z Hgoz FAEI QItByeon ef al., 2009). &
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Figure 1. Map showing the sampling station of Cotus
koreanus in Hoam stream
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57 9 A%E 99

iF o = A A7
W E AMHEKim, 1997; Klm et al., 2005; Choi et al.,

2002; Ryouji et al., 2005)5 ©]-&3}4ct

S AAlete S5 AT B S
O] =g dopi7] fJste] HHE F2S W*PEE
4 AP AS AT YR P9 5742 Hubbs and
Largler (1964)2] wof wll 1/20 mm dial caliperg A&
5ttt F%H(head length), v]®%(caudal peduncle length),
u]¥ T (caudal peduncle depth), SX=gu] 7|H Az
(predorsal length), S1x]=2ju] 7]%7 (preanal length),
A ZE(body width) X A3l(body depth)= Aol thgt
W Bu) 2 Aakslg on, ¢t7(eye diameter), 9Z(mouth
width), EH(snout length)& S0l cigh wlxu)2 A4ba}
ok, w3k BA 2o, WA eo], 5ixeo] dze] A
o Zolof tstel Al MRS FERALh A5G
2APNE SALeo], WA, Sz @ Bl
Lejule] Aueju] FH) % AzE A4,
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5 JH= HE

AT AAEE 2ARS LEEA Q1 Wl s A2
(mark-recapture) ©. = A A5} th(Petersen, 1895; Seber, 1973;
Begon, 1979). 12+ 3 Al JFE o7 7HAIm) <] Bj#] =2

v]% Aekelo] AU W T 48 AT o) 23 A
S 39tk N = nno/M, N: 7HA| 9] 24 A<, ny: 13}
WRE o T FA BRT WA, o 22 YE 079
% JHAlS, M: 22 AE olF 5 FXE olF A
6. O|XHI &t dH|, 2t} ol 37|

oA Tl o
of A SA| @ARlA 7IFsIAeH TS 6‘H$ =
das aam o el 24 olel S
490 Zof AUT A B Aeto] ojoi X% oS 7
ko 2 AAjet 3\:4, Aol 5086 mm Wolo] L5t
10742 Aty Aol A4S %
spanlg AelAl Z4star.
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7. HEEZ
B Fol YAa) Ay ZALE YJ5to] 20161 4o gt

o
A 7MA Q) AA-S caliper (1/20 mm) = =74 3}o] Peterson

method (Bagenal, 1978)¢f ]t A1 =5 3E(length frequence
distribution)& o834t & A7 WA &FoH
7ol ek Heake] AukAel 2718 s 9
g FHIA T APNEREES Boloich

8. M-S 2 A H|2UE X|

Fol4l 2740} Aolol W2 FE7Ne) A SAteloh A4
o JE wjofely) 9la) WR-AFUAR S 24) 8
Atk AA-A= BA= Anderson and Gutreuter (1983)2
(W = aT.°(W : weigth, Ty : Total length, a, b = parameter),
H|UFE = Anderson and Neumann (1996)2(K = W/T’,
W = weigth, Ty, = Total length) w-g}tc}.
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S3M ol&2MAMX] EF

folr
ol

S AT ST S AR A
Gotol H4eion syt 25, 405
(Cobble), S H5(Pebble), X]-ﬂ(Gravel) Sol5:3:1:19
e mEal g0 FHAG A6 Aol Ao
AR o] QRS &2 10~50 cm 0104011] EEo| 49
oA 30 cm oJUj&2 &t FFEL 20~30 m o],
FEHES 25 m2 F3hon, %’\3 - w2031~
0.84 m/sec) AHIE GA|5}tTable 1). FHA| P2 74
E(Salix gracilistyla), S (Acer palmatum), 7} L5
(Juglans mandshurica), =5FA\UHFraxinus rhynchophylla),
FUH(Rhus chinensis) 5 A4 o] |29 ARE &
I Rl HERTE 2 sk g s geE
(Phragmites Japonica) 7o) theF AJST QAL o]y

ol B2 9] NS Skt olefat 4
a0 Ha £ AN 19 et o] Tt
L3 thByeon, 1995).

Table 1. The environmental condition at the studied station
of Hoam stream, Korea, Gyeongsangbuk-do,

Korea from April 2016
River width (m) 2~5
Water depth (cm) 10~50
Water current (m/sec) 0.28~0.84

Status of river bed
( *B:C:P:G:S )
River type

B:C:P:G = 5:3:1:1
Riffle

* B : Boulder (>256 mm) C : Cobble (64-256 mm)
P : Pebble (16-64 mm) G : Gravel (2-16 mm)
S : Sand (0.1-2 mm), Cummins (1962)
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Table 2. Morphometric and meristic characters of collected Cottus koreanus in Hoam stream

from Byeon et al. (1995) from Ryouji et al. (2005) Hoam stream
Male(n=17) Female(n=33) n=28 Male(n=17) Female(n=17)
% of SL
BD 20.3 19.7 19.7 21.3 21.2
(17.7-21.8) (16.2-23.1) (18.1-23.5) (16.8-24.1) (15.2-24.3)
BW 17.3 27.5 ) 20.1 27.3
(27.0-31.4) (24.9-30.5) (14.9-26.3) (27.0-31.4)
HL 29.6 27.5 30.4 24.9 22.2
(27.0-31.4) (24.9-30.5) (28.0-31.8) (20.9-30.8) (19.2-27.3)
PDL 343 333 i 35.1 333
(31.3-34.3) (30.3-37.4) (28.1-45.5) (25.0-37.8)
PAL 54.6 55.4 i 55.8 54.1
(52.2-58.8) (52.5-58.8) (46.2-64.8) (45.7-59.3)
CPL 14.1 15.9 15.5 12.3 13.9
(12.6-17.7) (11.4-18.3) (14.2-17.0) (11.4-18.3) (11.2-18.9)
CPD 8.4 8.2 10.1 10.9 9.9
(7.4-9.4) (6.9-12.7) (9.4-10.9) (7.8-14.5) (6.2-14.3)
AFR-L 14.5 11.3 14.5 12.6 10.2
(11.5-18.3) (8.7-14.3) (11.5-18.3) (9.4-17.2) (8.9-17.5)
VFR.L 27.6 20.4 20.5 17.6 15.8
(23.1-31.2) (17.2-24.6) (19.3-22.3) (13.3-21.3) (12.8-18.7)
PFRL 26.3 25.8 28.2 24.8 21.5
(24.3-29.2) (22.1-25.8) (26.6-30.2) (20.7-28.3) (18.9-25.4)
% of HL
ED 17.2 22.3 i 23.0 23.6
(12.5-22.5) (19.3-26.6) (11.2-28.4) (16.7-29.3)
MW 65.6 60.0 ) 57.2 54.7
(61.7-69.7) (52.0-65.9) (48.6-63.5) (48.9-62.9)
SN 32.9 324 i 31.8 30.3
(30.3-34.0) (29.3-35.1) (28.7-33.2) (25.8-34.1)
No. of
DFR VI-IX, 17-21 VII-IX, 17-21 VI-IX, 18-21 V-IX, 15-18 V-IX, 15-18
AFR 14-17 14-17 14-17 12-14 12-14
PFR 13 13 12-13 12-13 12-13
VFR I, 4 I, 4 - I, 4 I, 4
CFR 13 13 - 11-14 11-18

Abbreviation; ST : standard length, BD : body depth, BW : body width, HL : head length,
PDL : predorsal length, PAL : preanal length, CPL : caudal peduncle length,
CPD : caudal peduncle depth, ED : eye diameter, MW : mouth width, SN : snout length,
DFR : dorsal fin ray, AFR : anal fin ray, PFR : pectoral fin ray,
VEFR : ventral fin ray, CFR : caudal fin ray, AFR-L : anal fin ray length,
VFR-L : ventral fin ray length, PFR-L : pectoral fin ray length
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Table 3. The number of eggs in the ovary of Cottus koreanus in April 2016 in Hoam stream
Standard length (mm) Gonadosomatic index (%) Egg number
55 19.0 247
55 18.4 239
58 20.1 318
58 2255 356
59 19.3 363
61 18.4 379
66 23.6 392
67 22.7 412
67 23.1 437
70 2255 468
Average 20.9 361
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Figure 2. Frequency distribution of collected Cottus koreanus from Hoam stream base on total length
7470l 40~59 mme| ek 7k 194, 60~79 mme Chas 22 Al S A8kl fdoll Al4lshe At vls)
A2 7F 234, 80 mm o2 §F 3o AT Eoh o] 22 AA|oA A Aol ofFolAle AL
(Figure 2). @7o] AAsHs AAZS uF 1AS gl wasn
40~55 mm, T 2WAL 55~70 mm, T+ 3HAY2 70~90
mm, 7k 43S 90~110 mm, 110 mm o4 T SH AO. 6 HR-HZ A Y H|DHE XA
2 24 = thByeon, 1995). Byeon (1995)9] 70| <Ja}#
S AAshs S5l w49 oS kA & o2 et Hlttes ol Aol o Fel A%
QYT o] A ShA FIIE Ul AR AR AR o AL} A Ee] RS molt 4 qlon] HAAS,
of =etEo] RaEshe ool At A AjAHe] 2717 A, Hol o] 8-5E T Rt JRE AlFshe ARz
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Figure 3. Length-weight relationship and condition

factor of collected Cottus koreanus in Hoam
stream

o]-8-Eth(Anderson and Gutreuter, 1983; Busacker et al.,
1990; Ney, 1993). &l A4t 5719 BS/0H
of A4se AES sjotels] $8) 20164 40] A=
ARl ol A3 AZS] A MR E(AZE) 2AS
3 ATH= Figwe 33 2tk S5/ A4 A5 BALS
BW = 0.00001TL*"'& A}= al= 0.00001L, wj /i8I b
3012 AFS A% o 301 ARl vgehs Aoz
ettty A% diee AE A BlvbeA]47t

Folzl @0 AAfshe AT A7 ey A4
A & O EE AFshe S83 ARE °]
(Seo, 2005; Choi ef al. 2011; Kim ef al. 2012). 25l
AL ol w7 b7 3.0 K 2kom o)<
HhE NAIZE HItekA] e efwlskal 3.0 Kok A
2 Zolof wlsf Hthst A7dEir FEek A SR
(Seo, 2005). TP o| AlAlet= 571 HAIT-S wi7HRS
b7} 3.0 Bt 282 Jopatelr} vlnd oFset Ao vt
ShElth BRkel W 1.26(0.92~1.92)2 |4 ¥
BRAEE frAshaL Aok 5571 AHAlEe] vinte 71&7]
(K)i= 0.00155 Fof gh& YepiaL glo vlal] g2l
AT FAdstal e Aoz wakEn gt uet
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