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Evaluation on the Restoration and Conservation of Natural Monument Species, Hemibarbus mylodon
(Pisces: Cyprinidae: Gobioninae) in Geumgang River Upstream Area by Ha-Yun Song, Yeong-Ho Kwak,
Chang-Gi Hong, Su-Jeong Gwon, Jeong-Bae Kim and Wan-Ok Lee'* (Inland Fisheries Research Institute, National
Institute of Fisheries Science, Geumsan-gun 32762, Republic of Korea; 'The Korean Association for Conservation of
Freshwater Fish, Daejeon 35200, Republic of Korea)

ABSTRACT The distribution status of the nature monument species, Hemibarbus mylodon, was
investigated from 2021 to 2024 in Geumgang River and Mujunamdae Stream (a tributary of the
Geumgang River). In 2021 to 2023, five individuals from Gemgang River upstream were collected by
Geumsan-gun, Chungchangnam-do. In 2021 to 2024, 1,592 induviduals juvenile from seven sites were
collected by surveying 15 sites from Mujunamdae Stream. The main habitat of juvenile was about
0.3~1.5 meters water deep, 0.14~0.16 meters per second in the middle-upper stream of rock and
sand bottom with slow rapids and pools. The age groups for H. mylodon estimated by the frequency
distribution of total length in after spawning season (May) to October indicated the 10~65 mm is
0-year old, 75~90 mm is 1-year old group. In addition, over the 120 mm group is 2-years old, the
190~250 mm is more than 3-years old group. In 2024, we identified 35 spawning place from six sites
were sites were collected by surveying 15 sites. Spawning place at the river bottom were top of the
rapids, 30~60 cm (mean 48.2 cm) water deep, and the place was covered with stone and gravel, water
velocity was 0.13~0.34 (mean 0.25 m/sec) meter per second. The spawning place size of the gravel
piles was as follows: length 35~48 cm (mean 40.7 cm), width 25~37 cm (mean 34.5), and height 5~12
cm (mean 8.6 cm). Thus, H. mylodon reintroduced to Mujunamdae Stream has successfully settled
down and increase in abundance within the natural habitat.

Key words: Hemibarbus mylodon, Geumgang River, Mujunamdae Stream, Natural monument, Regional

distribution
N B AL olgRo] $Yo|2 BT AALE SATL BBFE
AeE 2= 553 AHE EAE 71X o (Choi and

S EX] Hemibarbus mylodon= % o5 (order: Cyprini-
formes), % ¢} (family: Cyprinidae), 2] F X o} 3} (sub
family: Gobioninae)®]| £38}= IFFo 2 17}, X7, oA
7, 27 Aoz A5t glen (Kim, 1997; Kim

[e)

al
and Park, 2007), 38 3 472 Zo] g Feol A4ski 4t

A2 A9 SLEYGRAIATAD, FYB A F AV ATY),
A7) EFaAATAD, AR (ATY), AR T AT,
OlASF=UEA7IREHT] 3F)
*Corresponding author: Wan-Ok Lee Tel: 82-42-483-4414,

Fax: 82-42-483-4412, E-mail: wanok2@gmail.com

— 240 —

Baek, 1970).

S SREe] IE A2 a2 EFAFE] St
ol 19729 |7 oA AAAY FHEE SH2 ojdd
A7t AA7|GE A238a R AAEYoY A&HQ AH4
a2 19879 52 F AAZ A7IdE Al2sosE AA
%)) 3 (Choi, 1987; CHA, 2014) 22 3AE (A 2297 I
HOE AAEo] YA or BTk QIthH(ME, 2022).

Iy A9 22 MARD 230 = B 37 olF
A& 19719 AEE £33 HEoqA 17447 A€ ol

http://www.fishkorea.or.kr



2

ArlgE 22 o X =

=

rio
)]
N

241

Table 1. The release records of the Hemibarbus mylodon in Hangang and Geumgang Rivers, Korea from 2003 to 2023

Number of release

Years Stations location individuals Length (cm) Remark
2003 Daecha-ri, Muju-eup, Muju-gun, Jeonbuk state 1,000 5 Geamgnag River
2004 Daecha-ri, Muju-eup, Muju-gun, Jeonbuk state 3,000 5 Geamgnag River
2005.08 Daecha-ri, Muju-eup, Muju-gun, Jeonbuk state 10,000 5 Geamgnag River
2006.08 Muju-eup, Muju-gun, Jeonbuk state 5,000 5~7 Mujunamdae Stream
2007.08 Muju-eup, Muju-gun, Jeonbuk state 10,000 5~7 Mujunamdae Stream
2008.08 Yongban-ri, Iwon-myeon, Okcheon, Chungcheongbuk-do 10,000 5 Geamgnag River
2009.08 Muju-eup, Muju-gun, Jeonbuk state 5,000 4~6 Mujunamdae Stream
2010.08 Muju-eup, Muju-gun, Jeonbuk state 3,000 4~6 Mujunamdae Stream
2010.09 Guseongpo-ri, Hwachon-myeon, Hongcheon-gun, Gangwon state 3,000 4~6 Hongcheongang River
2011.09 Guseongpo-ri, Hwachon-myeon, Hongcheon-gun, Gangwon state 5,000 4~6 Hongcheongang River
2012.09 Guseongpo-ri, Hwachon-myeon, Hongcheon-gun, Gangwon state 3,000 4~6 Hongcheongang River
2013.06 Yongban-ri, Iwon-myeon, Okcheon, Chungcheongbuk-do 3,000 5 Geamgnag River
2014.09 Yongban-ri, Iwon-myeon, Okcheon, Chungcheongbuk-do 5,000 5 Geamgnag River
2015.09 Yongban-ri, Iwon-myeon, Okcheon, Chungcheongbuk-do 5,000 5 Geamgnag River
2016.08 Yongban-ri, Iwon-myeon, Okcheon, Chungcheongbuk-do 5,000 5 Geamgnag River
2017.07 Myeong-ji Buk-myeon, Gapyeong-gun, Gyeonggi-do 500 up to 20 Gapyeong Stream
2018.08 Sinchon-ri, Buri-myeon, Geumsan-gun, Chungcheongnam-do 100 30 Geamgnag River
2020.10 Sinchon-ri, Buri-myeon, Geumsan-gun, Chungcheongnam-do 2,000 5 Geamgnag River
2021.08 Sinchon-ri, Buri-myeon, Geumsan-gun, Chungcheongnam-do 5,000 5 Geamgnag River
2022.08 Sinchon-ri, Buri-myeon, Geumsan-gun, Chungcheongnam-do 5,000 5 Geamgnag River
2023.07 Bangwoo-ri, Buri-myeon, Geumsan-gun, Chungcheongnam-do 1,000 up to 10 Geamgnag River
2023.08 Sinchon-ri, Buri-myeon, Geumsan-gun, Chungcheongnam-do 5,000 5 Geamgnag River
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Fig. 1. Monitoring stations of Hemibarbus mylodon in the Mujunamdae Stream, Geumgang River, Muju-gun, Jeonbuk state, Korea from 2021 to
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Fig. 2. Measurements between each landmark for spawning place (St. 10) of Hemibarbus mylodon used in this study. Length, L1 to L2; Width,

W1 to W2; Height, H1 to H2.
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Fig. 3. Photos of collected natural brood-stock of Hemibarbus mylodon in Geumgang River, Korea from 2021 to 2023. A: collected in Mar. 31,
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Korea.
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Table 2. Historical collected record of monitoring of Hemibarbus mylodon in Mujunamdae Stream, Geumgang River, Korea from 2021 to 2024

Number of collected

NO. ‘ . Number of ipdividuals
stations Stations location Spawning place  (Offspring, 0-years old) Remark
(2024)
2021 2022 2023
1 Jangduck-ri, Seolcheon-myeon, Muju-gun, Jeonbuk state unknown bridge
2 Socheon-ri, Seolcheon-myeon, Muju-gun, Jeonbuk state Sincheonnong2-gyo
3 Socheon-ri, Seolcheon-myeon, Muju-gun, Jeonbuk state Namak-gyo
4 Cheongnyang-ri, Seolcheon-myeon, Muju-gun, Jeonbuk state unknown bridge
5 Cheongnyang-ri, Seolcheon-myeon, Muju-gun, Jeonbuk state Namdaecheon-gyo
6 Cheongnyang-ri, Seolcheon-myeon, Muju-gun, Jeonbuk state 4 stream
7 Gilsan-ri, Seolcheon-myeon, Muju-gun, Jeonbuk state 5 Yonggang-gyo
8 Gilsan-ri, Seolcheon-myeon, Muju-gun, Jeonbuk state 5 22 Sinyonggang-gyo
9 Gilsan-ri, Seolcheon-myeon, Muju-gun, Jeonbuk state 3 14 weir
10 Gigok-ri, Seolcheon-myeon, Muju-gun, Jeonbuk state 10 62 447 891 Gigoknong-gyo
11 Jangback-ri, Muju-eup, Muju-gun, Jeonbuk state 8 77 weir
12 Jangback-ri, Muju-eup, Muju-gun, Jeonbuk state 20  Hajangback-gyo
13 Jangback-ri, Muju-eup, Muju-gun, Jeonbuk state 34 weir
14 Osan-ri, Muju-eup, Muju-gun, Jeonbuk state Osannong-gyo
15 Daecha-ri, Muju-eup, Muju-gun, Jeonbuk state 8 17 Seomyeon-gyo

Table 3. Habitat characteristics of Hemibarbus mylodon from juve-
nile monitoring stations in Mujunamdae Stream, Geumgang River,
Korea from October, 2023

Environmental factors St. 10 St. 13 St. 15
River type' Aa-Bb Bb Bb
River width (m) 80 160 235
Water width (m) 45~60 135 40~55
Water depth (m) 03~1.5 0.6~1.0 0.6~1.5
Water velocity (m/s) 0.14 0.16 0.16

M — — —

S 20 20 20

N G 30 30 10

Bottom substratum (%)

P 30 40 20

C 20 10 40

B - - 10
Water temperature (°C) 159 174 17.6
DO (mg/L) 10.26 1041 9.80
pH 8.38 8.35 891
Salinity (%o) 0.08 0.07 0.08
Conductivity (us/cm) 158.8 150.1 1594
Etc Weir

I: 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)
by Cummins (1962).

St. 11914 117]S BAFE T, 42 302 ZAFJ AL St. 69 A
470, St. 7914 570, St. 89| Al 571, St. 99l A 37| E WASFATT.

5¢9 109 2AMlA St. 110014 3719 S 3712 24
T LA AEES o7l AN F 38MFeH, &
Aol T ARt Wert Blad £& Fae St 10
ISt 112 FEa 449 7152 49 FEdiides b
EFG T (Table 2).
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44 30 cm~60 cm (B 48.2cm), 5<% 0.1~0.34 m/sec (B
0.25m/sec)ql & AFRolA Adeo] WHEoH, 5 &
GF7E obd FHR &S AT 5 e & Ee vt
Ach ArdEre] 7k ol 35~48 cm (Bt 40.7 cm), A2
Zo] 25~47 cm (Bt 34.5cm), £0] 5~12cm (Bt 8.6cmE
A4 7 YR Hot 9 9F E= BHEFY It
(Table 4, Fig. 6).
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Fig. 4. Total length frequency distribution of Hemibarbus mylodon in the Mujunamdae Stream and Geumgang River, Korea from 2021 to 2023.

A~E, Mujunamdae Stream; F, Geumgang River.

53 29 771 39 ¥k Aok (Ko er al., 2019; ME, 2005,
2006, 2009a, 2009b, 2010, 2011a, 2011b, 2012, 2013, 2014,
2016, 2018; MLTM, 2010, 2011, 2012; CHA, 2012; WPOE,
2017,2018).

Iy SN dEFAY A=Ydo FRE YT B
TH71EY 5 AeAHEe BA ¥ Aoz BuEHge
o, E3] Ao AAE 2717 AL A&Hos
7t BAEE A3HY AR SHEY #
Pseudopungtungia nigra, W77 SAY2 Liobagrus obesus, 3
57 AR Gl A=de A= Zu|FE Koreocobitis

naktongensis (ME, 2018), LA+ BE 0] Brachymystax

i
3
N

lenok tsinlingensis (WPOE, 2017), &2 9] EYAZ A. signifer
(Ko et al., 2019)9] 5Fo0] tjxF o, 2011H 3} 2012 ] =
Z Aol W73t 71=E117] P. tenuicorpa= F-EAF (partically
successful) 2. 2 H7}5}9tH(Han et al., 2020).

olFAE 19999 SHAT e FdUieH AT aolA <
FTEARAA e LS AFoE FHR A A4
AR (ME, 2006) 52 SddA7e AFHI RIZEL7|HE
FI7 (PoLede] LS Wol 2001 R H 7R =
B & AN FRA, 7HE A F B4 AR g s
EHo2 F 223] 92,60071A19] Aof, &40l E Fojo HF
£ &3 23 9tk 53] 19709 o]F F7olA X Fdd
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Fig. 5. Underwater photography of microhabitats for juvenile of Hemibarbus mylodon. A: underwater photography of bottom structure for mi-

crohabitats; B: A shoal of juvenile.
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el 37 o g2 A4Alel| 20084 2o} 10,0007H7] ] 7
= AFe g 2013994 2016¥71A] 53] 28,00070AS W7
stk o] % 2018WHE 202374 FHEE FAHE 2
A Al wre-gof] XojHF 53] 17,00074A] E 30 cm W
Q9] Aol 100 7HAIE 18] WFste] &4 A H o524 Wi
= % 183] 81,100 7HA 9] |0} & Foj7} HF=H At

27 oEXE A=Y F,2007d ZYUEHE T F
ZA oA Agtgre] AR T 20099 2R YT FAE A
H AjofA 5970 Atke 177} A ] REE A
e o= HIgE AHI7E 912U (CHA, 2009), ©]% 2714
BUEPS B Az gl 2 Bx oo izt 344
T7b o] FoI R A E7F Al AUt EZF F 28,0007t
9] zjoj7} BHRE &AL o] X AAAE tAFe R At
U A3, AARAE et A SHF 15km 77 Hel

n

Rl

P

2 ol

= A8AY AL A Foto] 3 o FA] AAA A
A F7ro] B AU xAe] 4L 7235 (Okeheon,
2017; CHA, 2021).

Ko er al. (2019)= BEF71FY ¥F & ZUEHZL 33
e 2ARHE AR 9 Q=T Aol met RUEY 2|
A 2 ApolE HITL AR v} gt} o] EX = AHH R
MAG7L F5e e 2 ARG A oAM= 42, A
T olzoldol ATt £ R A Y B, SIS o] 83 F
Hz2AF BUEFo] adtdy Aoz wad £ oy, Y
Y T =g S12Y S o84 AAA A o]Fol
EUY¥EF ZAF(Okcheon, 2017; CHA, 2021)= AtjFoz
2 AAANAFE Qs s AL 712 B SHE o]
|3 o R AL} H A W 2UHY YHeEs
MAZE BzrojReol BAQNE ddsty] 2HsHE AR
HE

W R ATON ol 8F ANRAI|S Ake 2Ae) ol
of T Ao| ERZAL /12| ZAPEe] vl AR
o2 BUHYE 49T + Anon, 58l 59 olF AF 10



Fig. 6. Gravels piled up at the Spawning place by Hemibarbus mylodon. Out of water photography (A) and underwater photography (B).

Table 4. Physicochemical and hydrological factors measured from 2024 at the Spawning place (St. 10) in the Mujunamdae Stream, Geumgang

River, Korea

Stations
Environmental Mean
factors Spawning Spawning Spawning Spawning Spawning Spawning Spawning Spawning Spawning Spawning
place 1 place2  place 3 place4  place 5 place 6  place7  place 8 place 9  place 10
Water depth 0.45 0.42 0.40 0.35 0.30 0.35 0.40 0.54 0.44 027 3920
(minimum, m)
Water depth 0.50 052 0.49 047 0.40 047 0.56 0.60 0.49 032 4820
(maximum, m)
Height of 5 10 9 12 10 12 16 6 5 5 9.00
Spawning place (cm)
Water velocity 030 0.15 0.40 034 021 0.40 034 0.37 0.49 030 033
(minimum, m/s)
Flow velocity 0.10 0.06 021 0.15 0.34 027 0.15 0.06 021 0.10  0.17
(maximum, m/s)
Flow velocity 0.20 0.12 0.30 0.24 027 0.30 021 0.30 034 020 025
(mean, m/s)
Length of spawned 44 40 ) 45 40 38 35 35 48 40 4070
place (cm)
Width of spawned 35 30 30 33 25 40 35 45 47 25 3450
place (cm)
Water temperature (°C) 17.1
DO (mg/L) 9.67
pH 721
Salinity (%o) 0.05
Conductivity (us/cm) 109.5
mm ©]/4, 50 mm W<l FAA zoj= 64EE 108714 & & St Aol A& o2 BFE o] o529 Ao Hel 37
&o] =71l 4] 0.1~0.5m W& vigho] Rej7t 2= A HS &1 5= ;l&*lT‘% nteta] o529 H{ & 2y

SFE AT @ 2 upy] Fie] 278 RS Ao] volBE

gy 9 =y

3 e 9% 2Ae

A1) 44 ZolA 5
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Zo At 24 o R ZRlit 6Y o]F FAA A Q] &
3z} AR dE o] mUE RS A AAlske Ao| Aetqit.

Choi and Baek (1970)2] A-ollA o]FX]9 Atk 20|
16.5~18.0°CY] o|2&= 4¥ TN 59 =9 =4 42~62cm,
4 0.28~0.36 m/sec Y] oL vl 727 0] 40~58
cm, A|2Z0o| 22~35cm, =] 5~18cm?] =3} A2 A
o AES TEY] Ashe 2R A Sk £ ATl
AT g=20] 17.1°C Yool o]2&= 49 E3} 59 Zof 4gtg
o] 4FHor |AEHNUL, 24T F<4 E3 Choi and Baek
(1970)9] At FU FAF x| Alghgro] $Jx|5t o,
AEES] Al2Zo], 7t2 o] B Fo] E3 o]H ] AFet &
dsteict. mekA o EX|= sHto]l wHEXA] ot Ad} &
Y7t T2 £ 30~60cm Yo, B F<40] 0.25m/sec
Hele] 270 27 oL ARAFof| Agtdt= AR e
U &3 oA U 93 TR 49 T2 x4
o] ZHY A A Y T Qo) WHshe Aol FEs}rt.

AL 25 5 14%0] Fst

0.42mm¥] 2|9]7] (juvenile)Z ©|3P3}H (Ko et al., 2017), 91 &
A BepRtols 2AE FA H. labeo?t YFHORE fALSE
U SAaAE B 9 igef tE FEy Zpo|zh wAYEtaL A
o7] o] o= A& THL HLA vhEo| o274 yeht 12
o] 7458kt (Ko et al., 2017; Park and Han, 2024). & @Lo)| A
T o582 TR R S SHLE IY {7E Y]
FO 2 oJFX9 2] Apo]FHEo] THss o, 59 20d ¥
69 7Y AL A Z7|Rpo 9} 2] 0|7 FA o] ERlE]o] B
thdo] HABHe o] E3L 49 oA 59 F4o AH Agts)
£ A02 IIFHA E3 AA A7V F AFE A=
Choi and Baek (1970)8] A2 2 AYEER & of, T
HAL 17~62 mm, T 1A= 100 mm ©]3}, ¥F 2A4]= 200 mm
o]3}, ot 34| 0] 200 mm 0|40 2 ATt

2 AFE T3l AEA Y AR, gdA 2 T 1474R] 9
Aol FRE oA w2 A7 ElEo] A Al
< FlEtg o, A F Abetel Fojshe Tk 24|19k 7 3
/49 ofu] Al 24 EFAA & FRlEo] 23 7

ol AAste w24 o)A ouAiAlE AAAAS

(e

=
o

2003978 ARE F74 o FA HdS AT AeHd A

oo WE Bz WeRE PEEY FYLE FAE A
)

3 RAHHL 2016~20184 ) HHAFYFAY
172 A7E B3 RRYYAY AFHAL A

218 AAE A&H o2 ER1g v 9ok (Yun and Park,
2021). T3 & Ao M = FREdE ddjolA o &3 A

2
al (T, 2

lo

o] 2021355 2024 FA7HA] A o= Ao &l
=Hof, A 27 A7 Aol FFEHA shRolA AFA
Al PFAHZA] < 35km FZHA A EX] AL A=Y
o] 3% Ao= SIEU.

=99 AL Q=g B9 7Eol w2t =UE FE
9] Y7l QA (highly successful), A& (successful), &
E A F (partially Successful) @ A9 (failure) 2 23} 1o
o, 29 & AT E HILE 3o X435k rainbow-
fish (Melanotaneia sp.)9) 7% T3} o] 571X 2] AFA %
(success indicators)E A| A3} Qth(Soorea, 2018). 1. =¢
B A2 ofu] Jk Yol EAsta Q= 84 dFEE &
A7)0 & 2 A&, 2. ZUE JADS 45T o
7HA BESHIL AT H O Abtete, 3. op ol A AlghE A&
(wild spawned offspring)©] MZ-2 A 42 YA JFHo=2
Azt 4. =Y E Aol FHSHA 5718k (populations
increase in abundance), 5. FAH OS2 A 4] 7153 HAA H
2 BEArETH(Unmark, 2016; Unmack and Hammer, 2016;
Soorea, 2018).

T2 A=YE oE5A+= 1. 2717 A AR A thF
3 Moz RE @ 9 A5 LRSI 14 o
A& FAsH o &% 7F AAskaL 9lem, 2. 20167
g 2024A7HA] At A A Fo] A&H o2 BUH
PFEo] HFAQ] Aol ERI= G, 3. B s+
oA el ARHAA] oF 35km FH] HE FHofA
o §& Helol AF3A B2bat FHE A AAst
o] iAoz Frhstgict

e em A% F7 o 8X Y F HES Heli= A4
HAet A = HE ohokE 3 AEAHJ] 2UE DL A
FE7) PP E 3T (18X, AEL7], E440))o] Adlsta
UARE, E2FAF 59 AEHQ ERFARE Q] E23}eHE
2 2o k=EE Q= s 23d 4 gl of
APE BT B EEHERITHORE WNEA] At B
3% Fdart o

20213 7H 20249714 G731 FRdidA AA7)d
E39 o5 A| Hemibarbus mylodon® EEZH3S ALY
ot 2021 RE 2023W71X] SHEE SATY 34 AR
A sutE]E AQRAsHTH 20213 ¥ 20249742 FEEEiA
15719 AHE 2ABEA 770 Ao A X 1,5927025 A
sto] A AlE gRlstgith 2|09 F8 AAR] EA4L 7%
AT o EE A& (pool)7t FAHE FREHA SEF
do 2 st gaat Bzt 24 =4 03~1.5m, 7



0.14~0.16 m/s2 YEFgTH At & 5YEE 109704 AAH]
EREEHE o] &3l FH3 oJFA A¥EL A 10~65mm
= 0A], 75~90 mme= Tt 14| AFFL 2 384T} 120 mm
o]AF 152 24, 190~250 mm ©JAF I1F-2 34| o] g F
Astgtt. 2024 oll= FEEHA 15709 24 B F oA
BHEANA F 3570 oA 4tEE Skl o84 4b
FALLE o] o] AZELE o] AHRE 412 30~60 cm (F
T+ 482cmE B3 AL E gof glglen, §£2 0.13~0.34
m/sec (B4 0.25 m/sec) AT AFHE Q] 7)== Z0o] 35~48 cm
(B4 407 cm), & 25~37 cm (B 34.5cm), £0| 5~12cm(H
o+ 8.6cm)E UEHETh mebs] FEREd il Y= o5
£ ATHLE JFAXAAY A2 9 A =7 ST

Ab A

2 47 20249 = SYHPAEY AP TARY (R2024
011)¢] AtH] ZI Aoz FyPEglon, & =59 A F
< S =& FAF £ AAEA A
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