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Life History of the Endangered Endemic Species, Rhynchocypris semotilus (Pisces: Cyprinidae) in the
Songhyeoncheon (Stream), Korea by Myeong-Hun Ko*, Mee-Sook Han and Hyung Soo Seo' (Kosoo Ecology
Institute, Seoul 07952, Republic of Korea; 'National Institute of Ecology, Seocheon 33657, Republic of Korea)
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ABSTRACT Life history of the endangered endemic species, Rhynchocypris semotilus, was
investigated to obtain baseline data for its ecological characteristics in Songhyeoncheon, Hyeonnae-
myeon, Goseong-gun, Gangwon-do, Korea from April to October, 2022. A total of 10 families and 18
species of fishes were collected from 4 survey stations, and R. semotilus was a subdominant species
in the survey period (seven times). The main habitat of R. semotilus was the middle-upper stream
of rock and boulder bottoms with aquatic plants and slow rapids and pools. The age groups for R.
semotilus estimated by the frequency distribution of total length in spawning season (May) indicated
the 4~12 mm is 0-year old, 32~49 mm is 1-year old, the 50~65 mm group is 2-years old, the 66~91
mm is 3-years old, and the 92~116 mm is more than 4-years old, and showed rapid growth from May
to September. Total length range of female and male were the relatively similar, and sex ratio (57/ %)
was 0.78. The spawning period is from May to July (water temperature is 17 to 21°C), and gonad was
developed more than three years old (more than TL 66 mm). In May, the gonadosomatic index (GSI)
was 10.6 £ 2.99% for females and 8.2 +2.34% for males, fecundity was 6,830 + 1,943, and mature eggs
size was 1.34+0.16 mm. Finally, life history characteristics of R. semotilus was discussed between the
genus Rhynchocypris and Phoxinus species.
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Fig. 1. Study station of Songhyeoncheon, Hyeonnae-myeon, Go-
seong-gun, Gangwon-do, Korea.
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AE SR} SRR e 42 10~1571A1E A AF (20%), A (gravel, 10%) £ 02 E3} 2429 ¥l&o] £3te
= 54 A skt ARy 549 AAadsE 9, St.4= El(sand, 60), E (mud, 20%), & (10%), A (10%)
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A ZA5to] B2 ALlstgt. A71AEE 130+ 147.7 ps/em, BE 0.06£0.07%2 & AH

off ¥l A e A7 st e AeR SN, W

2 §EAAFS St. 1~30] Fat 9~10 mLE o7 E9tout

z ot St. 4= 8.05+£2.092 Rk WA Urehytth ZAI 9L AR F o
Es aglo] giglent St. 39 P 6o AN
1. MAIX| £3 FAH olol WA HAR7} Heshe g,
SUHS A7 BHE Table 13 UL SL1IE TR L o a
= E?_'é'

I FHAR o]FoA AL St. 2= R AR, St. 4=
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Table 1. Physicochemical and hydrological environments at the study stations in Songhyeongcheon, Hyeonnae-myeon, Goseong-gun, Gang-
won-do, Korea, April to October, 2022

Stations
Items
St. 1 St. 2 St. 3 St. 4

River width (m) 10~13 15~20 30~35 25~30
Water width (m) 3~5 3~5 5~10 10~15
Water depth (m) 0.3~1.2 0.3~1.2 0.3~1.5 0.3~1.5
Altitude (m) 110 36 24 5
River types* Aa Aa Aa-Bb Bb
Stream order 1 2 2 2

M 20

S 60
Bottom G 10
substratum (%)** P 20 10 30 10

C 30 30 40 10

B 50 60 20
Water temperature (°C) 174+2.13 17.3+£2.84 174+3.03 177341
Conductiviry (ps/cm) 62+59 57+6.2 61+4.38 130£147.7
Salinity (%o) 0.03+£0.00 0.03+£0.01 0.03+0.00 0.06+0.07
DO (mg/L) 9.51+3.09 9951344 9.15+3.06 8.05+2.09
pH 6.30~7.48 6.52~7.26 6.40~7.33 6.52~7.75
Etc*** RW

*Kani (1944), **M: Mud (<0.1 mm); S: Sand (0.1~2 mm); G: Gravel (2~16 mm); P: Pebble (16~64 mm); C: Cobble (64~256 mm); B: Boulder (>256 mm) -
modified Cummins (1962). ***RW: disturbance of habitat by river work.
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Table 2. List of fish species and number of fish collected in Songhyeongcheon, Hyeonnae-myeon, Goseong-gun, Gangwon-do, Korea, April to
Total

33

163

te 227|017 HETHX|2| A}

RA .
(%)* Etcs

0.19 En-II, L

048

5549
En-ILLE,C

Scientific and Korean name

33
819 832
3

3,800
1,664

2430
0.07

Petromyzontiformes 24 30| &
147
5

Petromyzontidae /370l 3}
Lethenteron reissneri TH5-70]
1,235

914
908

606

Cypriniformes % o] &
24

Cyprinidae %} o] 3}
Pungtungia herzi E117|
Rhynchocypris steindachneri ¥ <7}
Rhynchocypris semotilus HS7}A|
Tribolodon hakonensis 3o}

Balitoridae 713}
Lefua costata v 3]

17

34
14
108 336

16
33

Cobitidae ©]F] 3}
Misgurnus anguillicaudatus B -2
Iksookimia pacifica B 7N
Osmeriformes B}T}H o] &
Osmeridae ¥}t o] 7}

Plecoglossus altivelis 2]

Salmoniformes ¢10] &
Salmonidae 0] %}
Oncorhynchus keta %101
Oncorhynchus masou masou A% 01/3:0]
Mugiliformes %] &
Mugilidae %©] 3}
Chelon haematocheilus 7V}
Gasterosteiformes 271X 17| &

Gasterosteidae 27}X| 127] 1}

Gasterosteus aculeatus Z7}A]3L7]
70
5

Pungitius kaibarae ZX7}A]117]
23

Scorpaeniformes &9 0] =

Cottidae 5% 713}
Cottus hangiongensis S+5-57l
Perciformes 5°] &
Gobiidae F-5-0]3}
Gymnogobius urotaenia T 2
Tridentiger brevispinis N2 A LS
24 40
10
1,697

Rhinogobius brunneus 3

Number of species

2,255

81 1.18
39 0.57

484 707 E

0.15 Di

10
An

10
0.13
L

9
0.18

62 62 091
1 1 0.01
238 348

106
En-1I

61

12 45 0.66
334
0.20

1.59

229
14
109

18
6,848

199

14

22 23
17

9 12
1,267 1,629

20

107 18% 6,84870A17F QA= AUt

SUFTL2 85
= =
K3

Number of individuals

(Table 2). 8%

Di: diadromous species.
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h
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*RA: relative abundance (%), **E: Korean endemic species, En-II: endangered species II, C: climate-sensitive species; L: land-locked form, An: andromous species;
P 2 P P P
St. 1(606704), St. 3 (1477]A), St. 4 371A) &L= weol A
= AT MEA(55.5%), oHeHFL

Ex

o
HEZIR] (24.3%)92n, 11 tt2 o2 BuEI) [ksookimia
pacifica (1.1%), 7YX L7 Pungitius kaibarae (3.5%), %A

Z Phragmites japonica Steud. 58 A2 E0| Q1= - o&
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Fig. 2. Frequency distribution of the total length of juvenile, female and male of Rhynchocypris semotilus in Songhyeoncheon, Korea, May,

2022.
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Table 3. The sex ratio of Rhynchocypris semotilus in Songhyeo-
ncheon, Korea, April to October, 2022

Sex
Month ~ Juvenile  Female Male  Total ratio a
(M2)
Apr. 157 24 21 202 0.88 0.20
May 204 33 27 264 0.82 0.60
Jun. 211 59 44 314 0.75 2.18
Jul. 143 45 34 222 0.76 1.53
Total 715 161 126 1,002 0.78 427

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

st We7HEA o] E3HE Ut AR A7 AR E =
5YL V|FEoE &= 05‘]—‘5'];,4~12mm ZFEA X0, 32~49 mm
= T 1394, 50~65 mme T 2WAY, 66~91 mme= TF 3EAY,
92~116 mm= Tk 434 o] Fo2 FAHUch(Fig. 3).
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447E 108 F A7 Asste] o7 EEE g2 4
YHE 797K 47190] 93 (Table 3) 1 ]9 &2 o 47} L
HE|R] oot 44 R E 7971 AP E SR 161704], 2L
R2670AZ Y] (H/9)= 0.780] T 2= 7Ho] A= golat
Zpol& Kol 1:10] ofdth(y*>3.84, P<0.05). SHA|TF ¥4
2= 495E 7977 BFE {93 ZolE BolA] Yot 1:10]
Aok (> <3.84, P>0.05).

TXR(X100)E WE ARSI H3lRS J?_r
Zsta FdAy ZIOH A71E z2AFste] =451t (Fig. 4). 4
ol HTFER] S oA 1.1040.11, £33 1.02+0.092 w&g
™ AhE g A= AR EA] Gk 5ol HTER] = AR
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Fig. 3. Total length frequency distribution of Rhynchocypris semotilus in Songhyeoncheon, Korea, April to October, 2022.
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Fig. 4. Change in temperature and Condition factor (X 10°) of Rhynchocypris semotilus in Songhyeoncheon, Korea, April to October, 2022.

Table 4. Gonadosomatic index, Fecundity and mature egg size of Rhynchocypris semotilus in Songhyeoncheon, Korea, May, 2022

No. TOt?rln lrir)lgth Body( ;elght Goir;aéieoxsc();/zl)atlc Fecundity l\gliiteu(r;cn e;%)g
1 67.2 3.7 6.18
2 70.5 43 691
3 722 44 8.49
4 748 49 493
5 78.7 6.0 10.43
Male 6 80.7 6.0 13.21
7 81.1 6.8 7.18
8 84.9 6.9 7.57
9 85.0 73 7.67
10 90.0 84 9.29
Average 78.5+7.24 5.87+1.51 8.19+2.34
1 75.7 59 8.70 4,895 1.22+0.07
2 79.8 75 13.67 8,328 1.52+0.07
3 82.6 8.7 6.66 4,756 1.22+0.10
4 843 8.6 14.02 9,050 1.49+0.09
5 86.5 8.2 12.30 8,734 1.41£0.12
Female 6 87.1 10.1 11.69 4,177 1.50+0.07
7 874 93 691 7257 1.09+0.06
8 96.1 127 10.04 5,723 1.39+0.11
9 104.6 174 14.54 6,079 146+0.11
10 105.7 18.4 8.03 9,303 1.15+0.10
Average 99.0+£10.06 10.7+4.21 10.66+2.99 6,830+1,943 1.3410.16
Table 49} ek, A& g 31340 o)Al Aol A ***3}3"; o &
o, XA EE (GSD)E A 8.2+£2.34% (n=10), A
10.7£2.99% %t T2kl 3WA 6,742+£2,08270 (n=7), 4Ld A FHHA AAshe olFA RARE DMZ e A=A

A o] 7035+1,9727R(n=3)2 FH 6,830+1,9437H(n=10)

ek &2

FUASH g A7 dol thElke S A

o2 2AEgon H&eke] F7]= 1.34+0.16(1.2~1.5) mm
(n=10)%t}.

Aoz AT, AHE 1~77H, RAGISE

sz Hglon], T offt

5). & 2As

_]_'__(I]

1~2

= 3~15%0] &3t v} Qlch(Table

44FH 109704 47 A&

AR 73] 2AE A

Alste] 103} 18%0] Al /1 BE F4E SHalshirk. o
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Table 6. Comparison of the life history characteristics of Rhynchocypris and Phoxinus in Korea

Characteristics R. semotilus

R. oxycephaluis

R. steindachneri R. kumgangensis P. phoxinus

Habitat range Uppermost-middle Uppermost-upper  Uppermost-upper Uppermost Uppermost-upper
Bottom structure Rock and boulder, aquatic plant - - Boulder and cobble ~ Boulder and cobble
Age >4 >3 >4 >4 >4

Sex ratio (57/ 2) 0.79 - - 0.75 0.86
Spawning period May~June April~May May~June April~May Apil~July
Fecundity 6,830+1,943 - - 1,616+481 508172
Egg diameter (mm) 1.34£0.16 1.7~2.0 - - 1.58+0.13
Etcs C - - C C
Reference Present study Uchida, 1939 Choi et al., 1990 Song, 2000 Byeon, 2019

C: climate-sensitive species

23t Al 2 2APF S8 JAFRE skE7HA 24 AR
ke APzAtETE 2A71 @97 tEe s wohE
FTAHL SAFAE BFH7] oI E IF 22 HETHA,
oA, S 3% A olF Ao, Fol, E7HAL,
P oJFE thEFolet Ak o] 2% 5 ThksE o F
7 AABEAL Qlo] HEZRA7F 2 Ao g el 5§35 &
A2 1 F HEo] HEZFAG Ao A4]Z]0]1L (Choi er
al., 2021), BHE4019t IHESNE L4 SPSFUA T 4ol
9] A% A F43] A= AeE HUEYI (Ko er
al., 2013) FEFM= 22 AAA 9 A7 S43] Fast
3 Q)= Aog BIEQY] (Ko ef al., 2018a) 05 &
H2 o FEE o E3F A2l A 2GR L. japonicus
o] A= BE uF QLOUH(KFS, 2000) & A4 = 241E]
A gyt
HE7FA 9] A8A E4E oI} (Cyprinidae), Fojobat
(Leuciscinae)®l| 43t= WEX< (Rhynchocypris)dr AFEX]
<5 (Phoxinus) ©152} B W3 CH(Table 6). XAFT @ 4Fo
AAlets BE7H e 2 JFRE SRA G A48k QL
o] (Choi et al., 2021) WE=X] (Uchida, 1939)2} 272 %] (Song,
2000), 524 (Byeon, 2019), &7l (Choi, et al.. 1990)¢} H]
A vHjstou, FEH AAshs HEZTH= AdRRE
SHR7HAl A Aol AAstaL §lof zpolE He) sl
QoAM= A HES7HAIZE =2 veu 25, S84 E A
A (F2 GRYD)0 A4t Biu &5, Soll = AAsk=
B4R, AR Y5 FAEG oY, $EHY HEN = &
FARA ZEolt HElNTkE SAE o] g A4}
7 9lo] 2 %3 A7) Folg ner
A8 AR ZERE B o, HEZAE 494 oo R
245 0] WE (Choi er al., 1990)} 27-.3] (Song, 2000),
AEEA] (Byeon, 2019)2F ARSI oL MEA|= 394 o1
(Uchida, 1939)0.2 ® 1150} okzko] Zpo]2 R AT AH| (&
/2)= 0792 UehY 723 0.75 (Song, 2000)9} A& 23]

0.86 (Byeon, 2019)3} H| & F-AFSHATE.

HE7}A] 9] A7) = Uchida (1939)€} Choi ef al. (1990), Kim
(1997)0ll &Jsff 4~59=2 F4E v} glovt & 2AF 23 Akt7]
£ 5~TE A7) 5E T~68 HE FAE O Aol B,
LAFN M= AFEA7} 4~7T€L (Byeon, 2019), HEN 5~6Y
(Choi et al., 1990)2 £ Z£3} v]|w3 A 21} WS ] (Choi
et al., 1990)¢} 27}2.2] (Song, 2000)= 4~592 20| B
o} E7IRE A o] 2heoe 247} 6,830+ 1943702 2
FHEZ] 1,616+481 (Song, 2000), =2 %] 508 + 17271 (Byeon,
2019)H ot d53] Wok=d, o2t ¥l WiEo] 1.34+0.16
mmE ¥EX| 1.7~2.0 mm (Uchida, 1939), A&%32] 1.7~2.0
mm (Byeon, 2019) 2t} - Z9}7] wjE o 2 et

FTEHLE URIFAA ol BEA Qo &3t &¢o] AlgtE o]
Adgtgo] & BEET glont 20209 ARSI St. 19,
2 A A= St 39 sHFHFAE Q7 ZAEHA 4217
7} atE]o] HEZHA] AAloe & J3E FUS 2oE wg
Aot webd 23 A HEZA 9 A A2 AaliA
g S-S AL WEEA] R %Fsfiof st A &A Q1 IS
Aoltt, X FH 2 4aFE HEZHAY E ThE A4
T7}F230~430 mE 3L 5P AF9 oy 50|
o] 22 AAsH= Ao & WIEO|(Choi et al., 2021) &
tolE Bt mebk 5 o5 AAAEel tigt Hd
A5t 3T 2ol 55 vl =9 dart ¢l
, EZE AA)R] Zfolof &gt HolPEE Zpol7} S ALE
57] tizol] HolBEE 22 RAlste] Hlwd Fav) gtk
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W 495 E 108717 FEAE AR 471 AdS A8t
of 78] 2Rt A, FAEEFL 103} 1850 YAHAeH,
HE7H = oF-AFelIth HEZHE $8d 5 4FY vt
Aot 25, FAHERE o|Fol7 = oot 2o F2 A4
31§Hﬁ+uaqqmgh5%ﬂﬂﬂm5fiiiﬂ~ﬂ

Ao @FE 2B, B 412 mmE P Hol, 3249
mm —‘5 T 19AY, 50~65 mm= W 294, 66~91 mmE T 39
Ay, 92~116 mm= T 494 oo 2 2T, 5YHEE 99

vrxl FA A4S Bk IR SR AL wmA G4
SRAT, &4 AU (/) 07801 ek, AlRb )= 58] 79
o] ™ (4-2-& 17~21°0), WAl A4 66 mm o]4H2l B 344
5| 4t 599 AALNSEGSDE FF 9R 106
2.99%, 57 82+234% 91, EFE FH 6,830+1,9437),
H4we A7) 1342016 mmgith. BO2 HEXY 42
A} BA G WEA&T AERAS ol 7o) v oSt
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