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Ecological Characteristics of Rhynchocypris kumgangensis (Cyprinidae) at the Spring Water in

Eocheon Stream, Korea

Hwa-Keun Byeon®’
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o HgolA S EAI(Rhynchocypris kumgangensis)©] Ae|2 574 A5 fI5te] 20179 104958 2018 9
T ZARE AAEIITE 22 10.2 ~ 143 CE HSkEo] w9 Al AF 15T olsks FAI3th SAE 2 a4
27F 70.14%%2 7P FESIFon, 1 theo® E270(16.62%), AL A|(Phoxinus phoxinus, 10.74%), HEX|
(Rhynchocypris oxycephalus, 1.55%), F-A7&(Oncorhynchus mykiss, 0.56%), ZFZAHU(Zacco koreanus, 0.28%),
=27 (Iksookimia koreensis, 0.14%) 5 7% o|3ith ¥=2] AH](female : male)=1 : 0.912 Z xjo]= Ho|x| it}
5~odof] AE ZHAlel o] AAe] 40 mm w]TkQl -2 THEAY, 40~69 mm FT> Tk 294, 70~85 mm ek
gk 3148, 85 mm o> Wk 4dgom FAEQL Ttk 29X o RE AJA o] ofFolR]7] AR ARAI7 )=
SYRE AlREe] 8¢ ol Eyton Akt 471= 6Hollx] THRE FAEESIE A7) 422 12.3~14.3T ]Sl
Akt A719] 4220 13.8~14.37C olQltk EekprE B 1,00671(664~1,666) ©]al et kA g og | Ho)
1.3420.17 mm o]tk AA-A|S0ke] AatA|4le BW = 0.00003TL>""& A= at= 0.00003Z, j7/lH5> b= 2.77
o]laL, HIRHE Z|4= Bt K=1.04(0.65~1.48) o]3l.om 7]&7|(Slope)ollA] -0.0012% 3-9f gt YERHSITE 83
AAehE S EAE ThHE AR AAlske 7m0l Bl Alt7|Zto] ARlal, Eekrh A]low, HWkEE= Wkt

FR0|: 2, MEA7|, GH|, Z2h, TY-RIS 22, vI2t=

ABSTRACT

We investigated the ecological characteristics of kumgang fat minnow (Rhynchocypris kumgangensis) in the
Eocheon stream from October 2017 to September 2018. The water temperature was 10.2- 14.3 'C and remained
below 15T during the year. The fishes in cohabitation with kumgang fat minnow were Cottus koreanus
(16.62%), Phoxinus phoxinus (10.74%), Rhynchocypris oxycephalus (1.55%), Oncorhynchus mykiss (0.56%),
Zacco koreanus (0.28%), and lksookimia koreensis (0.14%%). The ratio of females to males was 1:0.91 and
did not vary widely. The frequency analysis of total length indicated that the fishes with less than 40 mm in total
length were one year old, those with 40 - 69 mm were two years old, those with 70 - 84 mm were three years
old, and those with 85 mm or more were four years old for individuals collected in May through June. The
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sexually mature fishes were over two years old. The spawning season was from late May to late August, and

the water temperature was 12.5~14.5C during the period. The prosperous spawning season was from June to

July, and the water temperature was 13.6 - 14.5 C during the spawning period. The average number of eggs in

the ovaries was 1,006 (664 - 1,666) per matured female, and the matured eggs were yellowish and spherical with

amean diameter of 1.34+0.17 mm. The length-weight correlation of R. kumgangensis was BW = 0.00003TL>"’
with the constant a as 0.00003, b as 2.77, the average condition factor (K) as 1.04(0.65~1.48), and the slope
as - 0.0012. The kumgang fat minnows inhabiting in the spring water had a longer spawning period, a fewer

number of eggs in ovaries, and the lower condition factor (K) than those inhabiting other areas.

KEY WORDS: WATER TEMPERATURE, SPAWING SEASON, SEX RATIO, NUMBER OF EGGSIN THE
OVARY, LENGTH-WEIGHT RELATION, CONDITION FACTOR (K)

ME

SR (Rhynchocypris kumgangensis)= T} Cyprinidae)

SAE(Rhynchocypris)oll &8z ofFolt). wjolA= 2t
Aol HEA1&0] thste] Moroco®] &7& ARNESto] fHom
A2, =5, 7 SAoIAE Phoxinus 0% LRIAIA a1
Howes (1985)% olo} Il ZAJollH TRy SHAT BEA
22 Gunther (1868)7} 7|23t Rhynchocypris (type species
: Rhynchocypris variegatus = Pseudophoxinus oxycephalus)
of| sfgEIctar Hargk v} §lo] Efelli= =ellk Rhynchocypris
2 w2t} Howes (1985)= Rhynchocypris 49] A<82
(apomorphies) 2 FTH=7|(fleshy rostral process), E4=51 S
(hypertrophied olfactory lamella)a} ¥=3lZ] Z(attenuated
posterior border of the operculum) 52 AA|5tST) S
A= Uchida (1939)7} SF27F AFRIAD, Babi(alop, 27
2] Wa7 AT sollA e S Moroco semotilus2}
B wste] 22 F21 Moroco sp.2 7|A5F5. 24 Chyung
(1977)2 & Foll sl kumgangensisoleh= T84 2L
W22 Uchida®@ 31tk Choi ef al. (1990)% & 2o
Moroco kumgangensis UchidaZ 3104 o5 AR ol= &
FHA At 8ol qlslch E3kY] Kim (1980) 58 =
ZYR |, SVH-8 Phoxinus kumgangensis= 7%l =
o| 5= Howes (1985)2] £-73H4] Atmg 7|Z2&sto] F7FH
| 88 Rhynchocypris kumgangensis (Kim)Z 7| 3515
CHKim, 1997). 5750l thgt 2573H4 At Qo= o
EAJ(Gwak and Park, 2007), Z7|¥Ajof ofjgt ¥} zjo]
%K Song and Choi, 1997), 421449} Ho| Ael(Baek ef
al., 2002), 214 EX(Choi et al., 2006), AAJZ] RYeA|A]
2HA(Kim et al., 2013), FE3FFlA B0 ot 4] Pk
(Lee et al., 2008), 7§Al AJel(Song, 2000) 5¢] Uk W4
3R SAEA = HE ol AR T ARl A
& AR B 5 Al solARt AlREA o s fatslE Al

2 dHA geiKim, 1997; Byeon, 2016). & & o] &9
420] 25°C OBl HAIBRE e 420 M W ofF
o]L(Byeon, 2016; Kim et al., 2013; Song, 2000) $lo]&
20| 15T ofgk wljg- Wil Agoll= 10T olds A5t
= Aol B2mA2) AefEel e ofoldl vl ik
b AEOE 220] 15T olakE fAISh= §dmolAl<]
Aealel Bel MR B, BAE, AR A, Eae
of o] 7], A 5& ZAPRIEon] ThE Rl A4
of Aea] B3} vlnasio] B £ A9 E43} RS
Sfet 7| ZARRE vllskA Bt

o

H AR e AT S 322N 37°18/05.70”7,
E 128°50'10.62")04] 201749 10€2E] 2018 9Q7}4] Al
AlstithFigure 1). 2A} =92 G5l o AF7ell fIxIet
o= Ay shdelH Aok A= Hik= o] Wk
I BAA o= SR o] Qlglom 7R Alofat Eo] T=m
EF1E Pl 847 At ool AR Y
(8=, 7 x 7 mm)d} FH(FE, 5 x 5 mm) ARSI,
27wl TAZS 2 EAL Kim (1997) Kim ef al.
(2005) 5o AMES o-83I5irh AHE FiEs2 ARolA
10% formalin®]] 117g5}5Ic). o]slels] 72 219] RARE 9]
slo] 5 4, sPdTE O Eud e asln 7Rat -2,
LA (dissolved oxygen, DO), Z7]|&E%(electrical
conductivity, EC), 42x0]2-5=(pH) 52| 35H4 24 adle
St F53) Ak HAERSA(FP-21D)E ARESto]
7513l a2 Cummins (1962)0f &jASIo] @7ol]
A fetow TEBIGIT) 7Rl 0] A4S B dE 2
AE AR8SIGIAL DO, EC, pHe 4E3%47|(LUTRON,
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Figure 1. Map showing the sampling station of Rhynchocypris
kumgangensis in the Eocheon stream.

WA-2017SD)E ©|&5to] SAsI3t}. e 578 v 20~
2590 14415 7]o= A v et A 7iAE
S 3 AYAAE BRIt oF 5 FHESHIAL Al Weight.
W)} A2149] FA|(Gonad weight, Gy)= 0.01 g T7HA]
ZAslo] AJAA ZEFFR|4x(Gonadosomatic  index(%) =
Go/Wx100, GSI)E T3] AlkA7]2 245tk Miller,
1986). /g2 o= Axsto] AJ4)o] 7hagt 7iA1S] A7 (Total
length. Tr) WS Tefslr] fisl] Alebdoln] Al F=kAl
7h =2 4~590] AT JHAIS] & 1/20 mm vernier
calipers& AFg-519 0.01 mm7HR] 24515t} E(clutch
sizeyg AW | f16te] AL SRS 7P =2 5, 649
AL 32 5 A Z57E10.0% oPdolal APgo] 70 mm
olal 1SS Aeislel el 8 At Aol
21742 1/20 mm vernier calipersE AR&3}] 0.01 mm7}A|
S50 2 £ A= W AR flsto] Akt 7|2

5= 5~6Hol ARt A 7AI9] A Total length. Tr)<
1/20 mm vernier calipersE AE510] 0.01 mm7HA] 24519
11, Peterson method (Bagenal, 1978)0] 2|5t AAHI =B
(Total length frequence distribution)E ©|-8-3}5t) o2l
39 apolof] mE F4RAY] BsAdEe AT s
sjotaly] Sfsh A4 H%0te] ATEHA(Total length-Weight
relationship)@} H|TH= X]<=(condition factor, K)& AHA]7]
Q1 5~6%40l] AU AHE Rk 2SI A}
o] 34|= Anderson and Gutreuter (1983)& (W=aT (W
: Weight, Ty : Total length, a, b : parameter)), H[THE R|4=
Anderson and Neumann (1996)& (K=W/T*x10°(W :
Weight, Ty : Total length)) Witk

2t Y 3

1. MAIX| &

o} the4(1,310.2 myojlA] sk = Zol7} 41.0
knolo] AT oAkl Yo dhRake A2 sk
oJchKwater, 2007). ARAFQ] 4472 HRshol 3
AF Aloff o) 821 Hieko2 sniSo] ZislElo] o7 B
7F Btk ARIA S5F7E BRI ERae 0] A%
2 s glo] e 28 gl §Rlete Rt ol
ot B2 e A 857 T Aol a7t 345
o 9l sho ojgo] wwlo] olek 2k A1) slEL
20~60 m, E2 5~12 m ©|aL Qo =27} YA|elaL
SAFich. £ SoRks HH-S $Eo] W12 m) 42l0]
(2.3 m) 27F FAEo] glom & sptor f&o] mie
W2 oige] wetslel 9l 4L Lleh sHpEL vt
Ql(boulder, >256 mm), £-=(cobble, 64~256 mm), ZOF=
(pebble, 16~64 mm), A}Z(gravel, 2~16 mm)=Z A= o]
S)gick. ohgRollz uiglol o] FRsiAn £ Helol 4
741} zoKEo| FHBIATHTable 1). 928 0.21~1.53 m/sec
2§} Feier 2 o] 28 48 W5 BT
82:0] 0.14£032 m/sec® L Om 20} o]o] A ppe

Table 1. The environmental conditions at the studied station of the Eocheon stream, 2018

Stream width (m)

36(20 ~ 60)

Water width (m)

8.2(5 ~ 12)

Stream velocity (m/sec)

0.54(0.21 ~ 1.53)

Bottom structure (%)™

B:C:P:G:S= 40:30:25:5:0

Stream type

Riffle, Pool

*Cummins (1962) : B(boulder, >256 mm), C(cobble, 256~64 mm), P(pebble, 64~16 mm), G(gravel, 16~2 mm), S(sand, 0.1~2 mm)
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ol AP Bat f0] 1.3720.1 m/sec vj-9- Wk
th FAEAE & Hob gol&o] e A4stal glsicth
20179 10€5E 2018'd 9U7HA| 9 72} 4=2-0] ¢ ¥z}
+ Figure 29} 2t} 7|22 19of] HAR -627C o|3laL o]F
R84 08 Algato] 89| 34.6 C7IA] Asdh & ThA] It
a1tk 42 190] 102°CR 7P Wkl o]% Frlzoa
F=OA7] AlRtste] 79 ol 7P =2 14.6T o3tk 22
102~14.6 CE & §izkEgo] uf- A3l AF 15T olsts
FABIET o= A8k o) FdHd Eol ARHoR 2w
= 8Hgol7] wizel 2 WP} o Ak AT 4k
A92] A3jet F= YrolA Sefvhes Bt QIS sHd
/AL 423} AR AEIE GAI5k Q13itk(Byeon, 2019).
e AR A AR SR AR 1ol
2.0 ©]aL 8Yoll= 20.0°C Aks3ol(Song, 2000) A E A
HASE7E FESlaRl oLt AR ofof] Hlgl] A-gof| 4=20]

Temperature (C)

Ja;/ Feb. Mar. Apr. May Jun. Jul Aug. Sep. Oct. Nov. %c‘

Month

9 B9k OBl 420] WE A
alEo] Tj$- Zo] AHA sk A2] YUk BEAKDO)
12-154 mg/LE 9% 9 £ A4S AAsIET
oz 7Rt St e 128 §AIBHe Al 1N
shale] §14:0] Bgolck(Byeon, 2019). 401235 (pH)
L 67812 W A Wb 54 ggkon] ofFe] A
AT H96-8)F LRI, A7 HEE(EC)E 324~458
mhos/em 2 T k=g oft= Fx|lo] HBeK|edoR
57jol20] thor 828 Yolow ket Figure 2).

0r s 2
¢

o AFR0] §H40] AAJTH FARAY] THTE 4
I} 73 T1070A)17F A= ATK Table 2). 9o Cyprinidae)
o] &3h= o]} 3%(48.9) 0.2 71 tiokella, uldte|n)

16 570
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Figure 2. Monthly changes of the air and water temperature, DO, EC (CON) and pH at the Eocheon stream, from

October 2017 to September 2018.

Table 2. The list and individual number of cohabitation fishes of Rhynchocypris kumgangensis in the Eocheon stream

Species

Individual number

Relative abundance(%)

Cyprinidae (Yojzh)
Rhynchocypris oxycephalus (HEX])

% Rhynchocypris kumgangensis (F73%3])

Phoxinus phoxinus (QFEXA])

¥ Zacco koreanus (FZAY)
Cobitidae (1]3-2]2})

¥ Iksookimia koreensis (ZFE7N)
Salmonidae( o]}

Oncorhynchus mykiss (F-A7l14:07)
Cottidae (52711

¥ Cottus koreanus (557Y)

11 1.55
498 70.14
76 10.74
2 0.28
1 0.14
4 0.56
118 16.62

% : Endemic species of Korea
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(Cobitidae), ¥1o]¥}(Salmonidae), 55717 Cottidae)o] Z+
2t 13(14.3%)0] FFHC. oltle] Sk ofFt s}
Pt o= =S Ajsfiel Hell® fdEls SN &
G- QI TolRALe] B Sk siici(eon, 1950).
5 759 HeolR FolH ARNRFL YR, LAY
(Zacco koreanus), ZZEIN\(lksookimia koreensis), S=7N
(Cottus koreanus) 5 4207 1193 HlE= 57.14%= LE}
o}, ShlE B 1928 ¥l 22.5%(Nam, 1996) BT} =
Al Vebsith 33t o59] AhEFE(Relative abundance)
of Qlo FHHA7} 70.14%= 71} el on 1 thEo
2 E271(16.62%), AZHX|(Phoxinus phoxinus, 10.74%),
WEX|(Rhynchocypris oxycephalus, 1.55%), -2 7140
(Oncorhynchus mykiss, 0.56%), Z2A1(0.28%), Z=71
(0.14%%) 528 FANE, FAY, =70 52 1% vt
o7 e F|asigrt. G7HRA] FAEl sl Song(2000)->
F 63} 15%2 7]&sl=t olof s & 2AF HofAl=
SA01F0] ul$- Hoksirt. o= Bxlarol| AAlehe WA
3l dAema|et FURE AupE G 4a2o] ufe- Yo} TR
9] o} AR R FAFslH G5 oF Tk Al4lo] ZRssial
7] W&l Ao g AzF HriByeon, 2019).

3. gl

A TFE2 o] 7HsBIAL A Adgo) o]Fo x| 1t
2348 o] Ao 2L ST AAAE7 |7} ke

o] 47 FEEH aEslo] Aol UAS Sl & sy
ok 2AF 717 B2t ARE e 4171, 72 40271712

AH]= 1 : 091(female : male)= A2 FUH YERT 1
: 1of] 77RE: /dHlE H itk Table 3). F754] 7iAltol $lof
1:0.752 ¢Flo] SAlslthH= Song(2002)9} tha Zfo7} 3
o} ool A H tha FHelthe Ak YA
o] gxlgeol TSk AERA] AL E 4= AdRl7t
1 : 0852 Hilx]o] uf- FARSE HoglthByeon, 2019).

4, MXE 9l X

=
. OO = oT o

£

=

Peterson method (Bagenal, 1978)0] &gt AAHIEEz
(Total length frequence distribution)E o|-83}o] =9}
A= F6IGIE ARI=ESo] Qlo] 47]9] o= Uy
ojx o] 40 mm BITES THEAY, 40~69 mm-2 Tk 2
Y, 70~84 mm-2 Tk 334, 85 mm oS Tk 4drjoR =4
= {thFigure 3). Song (2000)9] Ao} vlwstd -2 A
W ez glof 2 Aol7} glsich

At 719 6~7ll AR A RS S s

5. Mx A1:JE ﬁE‘oﬂ aj AHAIj% lX_-IJéI'I:éI-I

A A SR VRS A F71E BR1SY ] S8 Ak
A7) % A2 FHARGSDE BRATE 2L 6790
ARE AAES hoE A AL FHASE vty
ok Al S5 GB115)0] 5% o1 Wi Al
A Aol SIRISIHT $An=110)2 1.5% ol4go] Hofof
Ak sl EME Uekgth AAKs ARe) Wele

] 56.7 mm(RA% 2|2 8.8%) oAk, 22AL 53.9 mm

Table 3. The number of sex ratio of Rhynchocypris kumgangensis in the Eocheon stream

Month Female Male Sex ratio
Jan. 28 21 1:0.75
Feb. 34 28 1:0.82
Mar. 27 31 1:1.15
Apr. 21 19 1:0.90
May 28 25 1:0.89
Jun. 76 62 1:0.82
Jul. 32 34 1: 1.06
Aug. 49 52 1: 1.06
Sep. 38 28 1:0.74
Oct. 42 38 1:0.90
Nov. 34 36 1:094
Dec. 32 28 1:0.88
Total 441 402 1:091
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Figure 3. Length frequency distributions of Rhynchocypris kumgangensis in the Eocheon stream from April to May

2018.

(A A4 190%)% Left 94t 2P32] ol 50 mm
OPgoln AL FHATL QAL 5% ol FAL 1.5%
ool Hlofo} 42| A2o] olFolzon ofS Aol et
o] AJAlo] 7Rt A0 BeHEtkFigure 4). AN HER
% Aol ASte] 1 25069 mm)E] L
o] ook YAL O] 65 mm oL, FHE: 4555
mm Ve 40| oo HIEHs Song(2000)¢] 7t
of ulah ¥ Ak ol ehto] Bk o] AHe Afelel
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Figure 4. Change of gonadosomatic index with increasing of total length of Rhynchocypris kumgangensis in the Eocheon

stream from May to June 2018.
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(Figure 5). 94 55 22E) 44157 F23) 37151

4¢of AL 12.50%, THL 5.01%= 7 =kom o]& .l -+Female -m-Male
s 8 W] v & IS AR 48] A
s17] AR 9dof HAAE Uehigick whebA & 2AF *l
Fof|Al= Algto] SURE AJZlE]o] 89 Tofl Eitor At @ | Y
4715 6804 THR FAESIT ARIAZIO] 22 12.5~ -
14,5 0|91 Akt AJ7]9] 6~799] 2220 13 6~145T 0|3 © o
ok Algio] B AL Vol Aol ZAK glokm A e
A A 4.0% OfSHE RASHER 1314 AkhE S oo |
2 Ukt 89 o] A o AR o] A4 U
chek SRS QIIT AL X4 8.0% oliolglon] 43t °f
& B GelaL Qlolk kit Bak ARl Al .|
L A AR I 402 RE 59 SRS 11-140)0]
Al 7= 4%{]_@_(3011& 2000)2 = ZA T AR ® lan. Feb. Mar. A May Jun Ju. Aug. Seo. Ot Nov. Dec.
Z‘}OI_HH}EJ‘ HOLE ARPY7]S] 2 140= & 2 et Figure 5. Monthly change of gonadosomatic index
FYUSINE 2 AP 20] SYRE] 129714 ARt 71s (GSI) of Rhynchocypris kumgangensis in the
3} 4~290] 11~14CE SX5I 1 7€) 142TCE TE5k Eocheon stream from October 2017 to
3 8o 15T W] ol Albe] A3 5228 G5t September 2018.
AUSTE Akt HA Y] 25 edll 77 B2k fAISkL qlo]
ofRl A U7} 59 olF AR HH Aol olFoW 7 mara ol MaLto] T
T 8o AlekE Skl Qlo] A7 |gto] AojRict. ol2fdt A
Sl AAshs AR iAol M = HERdtHByeon, kel AJutde] A715 A | ffste] A FHA|
2019). iAol MAleh= Eoolfie 2 3571 59 7t 7P =& 6ol AE An=15)& dFer kst
AR Hste] gkl ofsf AR AREEIIE 7HAIAl HaL ek o Aol Woj= 75.5~96.3 mm o]lon, Zekg
Hslof| wel AlRA]7)7F EE1R] 7] = SHcHBye, 1984). 664~1,666712 Hat 1,00671=2 UEPFTH Table 4). A&k}
Table 4. The Number of eggs from ovaries of Rhynchocypris kumgangensis at the Eocheon stream in June 2018
No. Total length (mm) Weigth(g) GSI (%) Egg number
1 75.5 4.50 17.33 730
2 78.4 5.23 14.91 664
3 80.3 6.19 15.51 780
4 81.0 6.61 14.07 912
5 82.6 6.13 11.42 714
6 83.9 5.91 15.40 943
7 83.9 6.04 8.77 676
8 90.4 9.29 12.59 824
9 90.6 10.58 14.46 1582
10 91.3 8.38 11.81 1046
11 91.5 6.53 15.01 896
12 92.0 8.44 15.17 986
13 94.4 9.30 8.56 1264
14 95.5 9.24 10.82 1666
15 96.3 9.16 10.90 1404
Average 1,006+326
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n=130
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Figure. 6. Total length-weight relationship of Rhynchocypris
kumgangensis in the Eocheon stream from May
to June 2018.

Aol 24 ekt F71lln ASTS i
o gFow I7)= Wi Aol 1.34+0.17 mm 0|}
O] Ak A0 At Ale) A A7l
HJol7} 710] giglort Wt ek L6167 £ A} 520]
1} @9itKSong, 2000). B HA} 404 4-20] A $A1
of o] 2T} JoF Aol AFGFL A FA5o] chh
Al Ao Azt

o} 7o WA} AT THAITS] W3t ol /AR B, A
S, Y TY A Bofoll WA olgE Qrt
(Ecoutin et al. 2005; Nowak et al. 2009). 575 2]9] A=
Aol Al ArE melshr] Qs AREAI7]] 2018
4~590] AYE WAE e rE A-Asate] diAet
H|WHe X455 ZAEITE A-AlEate] A Al o4
7} BW = 0.00003TL>""2 A= ax= 0.00003E, w7/ b=
2.77 o]th(Figure 6). YFFH O & JjATol Qo] wi7iw4=
b7} 3.0 Hr} Zko Zolo] ZTWEE AlF 7 HojuHA]
ofof H|tslA] grom JHdE7E A4 = onlstal 3.0
Koy a9 RiE Zojof vjsf wltha] zck o 834
AASHE T E A= o) Aol vlsl Also] vl aFA] ¢k
th HutE X4 BT @7 K=1.04(0.65~1.48) o]t
71&7|(Slope)ollAl -0.00128 39| FES UEehdio] 7HA|e] 4
o7} AdgE H|TE= A4S tH(Figure 7). 53} A
Ak AAJsl= 274mz] AR BW = 0.000004TL> 22
HIRHE 71871 0.0027, 9P} 5 BAPdolA= BW =
0.000004TL>?' & B]9k: 7]27]%= 0.0033, Bjak} AEoA]
L BW = 0.000002TL**2 v]qlE 7]27]%= 0.000002(Lee

y=-0.0012x+1.1297
n=130
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Figure 7. Condition factor (K) of Rhynchocypris
kumgangensis in the Eocheon stream from
May to June 2018.

et al., 2008; Byeon, 2016)% & A} 4~ 9] 71 A] WA
2 o2 AR AAsl= Rl vlel ol gl vlal Als
o] S7PF Wokth ol 4% 4=~20] 15T olsiE fAlskaL
o] W2 207 Qlsto] o] el vlsl AlEe| SVt
Z}F o]2o|x]7] oko- Yolo g AYzkEr}. Nowak ef al. (2009)
2 FUFTANNE AGA]] =2, AE, ZAF A7]0 Tkt A4
Al AtA el Afol7t vepdtial sigl=t] 85dolA 27
H2)9] HYHE s W2 o] o3t ZoR T
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