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The purpose of this survey was to assess the population of Pungitius sinensis and develop
strategies for the conservation and protection of this endangered species. In addition, the existing
habitat of Pungitius sinensis. Fish fauna in the Soyang River were investigated thrice from May to
November 2022. During these investigations, a total of 2,598 fish belonging to 11 families and 20
species were collected. Among them, Pungitius sinensis (2,522 individuals) was the dominant
species, accounting for 97.07% of the total fish collected based on relative abundance. After
measuring the length and weight, the distribution ranged from 13 to 80 mm in length, with an
average length of 52.39 mm and a weight of 1.04 g. The analysis of the length-weight relationship
and condition factor (K) revealed that both were slightly lower, with a length-weight relationship
and condition factor of less than 3.0. However, values of 3.0 or higher and fluctuations in the
condition factor (+) were observed at different times and locations, necessitating ongoing
investigation. By analyzing the frequency distribution of total length, it was confirmed that the
population of Pungitius sinensis has settled stably. The current year (0+), first year (1+), and
second year (2+) were evenly distributed.
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7HA| 217 |+= 7 A S (Gasterosteiformes) £-71A] 117 K Gasterosteidae) ol £551H = Holl= 7FA| 11712} ZH71A]
N 7\(Pungitius kaibarae) 28 70] EFch= 2 0= LA it} 7HA 1171 O] Al 2= ol AL, sk - 5HR-2
0] Bl 3k Lol A AAlshH, SF0] AU Al a7 B el AltRithal A A Qlok A =4 -89
= FAE AR ARt e o] tis] deixl vzt glom, Rt s AR EA AF H B o= A7}
uh] o] FASHA 45kl JITH(NIBR, 2018). A B3l 2 5 2+= ofg] spdof] &2 0 & Farg on, 4427}
T2 Aol F- T4 500 km? 0]51] 87 A HefAgt @kl glo], =7t AM E5 grtellA] HoF ARl VU
B2ab(i, ii, iii, iv) 2 B7PIQITHNIBR, 2011). ¥4 309 5t 23702] opdell E&_t 77 |(P. sinensis)y= B4 12
78] shdefRt @ 5k= 5(Ko, 2016) AAA]7FZE01E41 912 ™ 20054, 2007, 2017d 12|37 2022 &= FL=5]
BEN7] oI ER A= o] B2 S A5kl Qlet. @A 7L N(P. sinensis)©l TRt At w2 depd
A2 3E(Youn et al., 2002), 437 ©]&(Chae and Yang, 1990a), 15+2] 2]2]2] HHo](Chae and Yang, 1989), FEHHo]
9} 1% (Kim et al., 1989), A1A52(Chae and Yang, 1990b), 24} Al%55}H4] ¢19L(Yang and Min, 1990) 5 FE & &
st Zjolof| Tt A7} o] Fo| Hrt. Lfol|A] o] Folx] At gt X2 o] whE JE| O] Zfo](Takata et al.,
1984), F-Keivany and Nelson, 2000), 7FX|317] Z(Pungitius) W] FERS] 2}o](Tanaka, 1982), 7712 EAISH
(Cao and Cheng, 2020) ‘501l ¥t A7t F5 o F3Ueh 7Fd Ztof| o]Fof7l A+ 3t 2016'd F3rdgof st
(Ko, 2016) =, AAx]e} FHAITE AJefjof) TRt Al FE7t Aol Aot} i AR Q] A2 73 Q1A
A2h FAtoll A Bhdsto] Bkt kRsh= 4o 166.2 kmo] o= Haf| 49 e} QI A FollAl= 7 A7 |(
sinensis)7} EHSIATH= 7| 50] EAGHA] At 2 Aol A e A = o] PR argshAlelA 2z &30l
™ o> SR 3= Helth ¥pA Aok art A9l q
(Ko, 2016)= AHS Afettt 2 Al - aLF-2olo}. 5
7& AR A AN (P. sinensis)7t-50HH AHE 73-9-= - oA o]t} Epolf= E-& wet o]
5otal EA5710f|(Yoon et al., 2018) $/] WEHE 4= QLOH(Toft et al., 2018) 2 Tt
(Baron et al., 2002). Wb o} 27} 57 oo Sai7} Aol EAT AL AAH T Q1914 wekh 4| 3]
A 22] 9] HiS} 75432 AAFgHHRicciardi and Rasmussen, 1999). E5|U WA o] R

Ry} 2w BAlo]7]0] Sl e SETHAARe 978 W a o] itk wISC. nlebs
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2191 92} oot B4 o5 MOISIA}SgL0m] WA IS B W HEE S5t 7| Zeolel= Bt sjnk

ZAFY

o) ZARAIEL 7L |(P. sinensis)7F A WA JE A A AR = Aot g2l s o] shRE S
207 7F53t o3& (riffle), Ax(pool), T E2=(run) & EFSH= A4x(Fig. 1, Table 1)2 4175} tHChae, 1988;
Choi et al., 2002; NIER, 2016).

LEA71E9] AR B 5 9ol X4 27199 1M A& Fil 1, 95, 7F AFE 13] AR AAISH 0™ 2022
| sYRE 2022'd 119742 & 33] AAISITE PP oS flol -9 A5 A 213t 27 He] 42o] /i

Tz 124] ool AR AAISHAH Table 2).
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Fig. 1. Sampling sites in the Soyang River.

Table 1. Coordinates of the study sites

Study sites Site coordinates
37°55°37.0"N, 127°46°40.4”E

St (Warnarigyo, Jinaeri 747 Dongmyeon, Chuncheonsi)
St 2 37°55’18.1"N, 127°44°49.9”E

(Maeguggyo, Youlmunri 935-227, Sinbukoup, Chuncheonsi)
St 3 37°54°17.3”N, 127°44°41.6”E

(Udugyo, Youlmunri 935-227, Sinbukoup, Chuncheonsi)

Table 2. Survey order and period in the Soyang River

Survey order Survey period
Ist 31th May 2022
2nd 28th July 2022

3rd 11th November 2022

2 a
Ay 2 5%

A 9 A5 2021 0 BAREEHA2021:313)9] SHE W0} AR AISIE ol S5 5
x 5 mm)E 0]-85o] ZAR on, AE=AT ZALE HIERZ(NIER, 2016)0] wet 1 A7 AekzAlstct. -
R 7hs T ol vl SAelLon] Ms222 oS ok A5 ihafelsich ol el 542 el 2
F% HAIE(Choi et al., 2002; Kim and Park, 2007)E ©]-8-5}15.0 ™ E-F4| 7= Nelson(1994)2 whgitt.

MAA B 2eE BT 287 2A619T Bald 2 % 51ET§E8 P75 Google earth, USA)
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£ ol8stsith b A4= 25,000:1 A|=E o851 Strahler(1957)9] Hell wieh APgetAT sHY xR
Cummins(1962)°]] 2]Asto] @ ofA St =84 821 5 713 =% (Conductivity), 5~2(Temperature),
BEA(DOY= 8 S471(YSI 556 MPS(USA))E ARg-sto] d7gollA vl= S5tk

Itk 24
7L\, Sinensis) 7WAIES] A5 /et A4 525 mietslr] 9fsf 37Tt HInte A1E ARSIt ol
o] 2o 2 Al A} S1AA g
251982 olnfsln b Fro] 3.02 ol

Apgaton AL et 2

o
o AlEe] Agge] Foeda Snlditt. = Pauly(1984) ] HR=

o rlo

W=aTL"®

W: A5
TL: A%
a: g5

b: S Al gk

A AT A o7 AFAAE Hrkehe W] sl H[TH:E Z]4(Condition factor, K)+=
Fulton-type B]9HE ZZx(K)E o] 85131 1 41-2 th23} Zth(Anderson and Neumann, 1996).

K= TW/TL’*10n

K: v
TW: A=
TL: A%

n: e

|

=

= A AR F 11720 2,59870A17F A = Ytk Table 3). AR 5 1 218 0] 115 1,19571A171 &35}
7P B I 47 ESER A 2250 7 63071A| 2 7P 22 et A7 F AR E AT B 2R oA
ZYNALZ\(P. sinensis)?F-5-75h= 2 o= UERt oW 123 M = Beke50l(Salmo trutta) 71, 22154 A= A
2l(Lefua costata)7} 3 oAM= a0y (Pseudorasbora parva), T2t |(Zacco platypus), B2 Micropterus

salmoides), _12) 31 WO\ (Hypomesus nipponensis) 25 37§42 oottt &3 o]F 5 HAR I ET2 HE7]
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Z 1F 7HXI7|(P. Sinensis)7t =F8tHAL, = 11752 127N(Squalidus gracilis majimae), -57N(Iksookmia
koreensis) 2%°] &R0t YW= UZT2 WiIA(M. salmoides), EFA(Lepomis macrochirus), E2F--50|(S.
trutta), ©122FAJA(Cyprinus carpio nudus) 45°] SHsIATE ST o150 vl FH S W A} 7FA| AL
7\(P. sinensis)7} 2,52270H|2 97.07%S *}A]ohH H5FHAL th2.082 Bake=50y(S. trutta)?t 197HAIZ 0.73%,
A LE|(L. costata)’} 1270A2 0.46%S Z}A|SIATE Bl FHE 0.5% B9kl 258 ZFBo|(Pseudorasbora
parva), O1ABAYANC. nudus), 7VEINS. majimae), TEONZ. platypus), =117\ (Pungtungia herzi), "5

(Carassius auratus)ys 17502 A T 1.74%E X515t

Table 3. Fauna of fishes collected in the Soyang River

Scientific name Korean name n Sta;on 3 Total RA (%)* **Remarks
CYPRINIDAE Qoft
Carassius auratus 5o 1 1 0.04
Cyprinus carpio nudus ojAgtde]o] 1 1 0.04 Ex
Pseudorasbora parva 5o 2 3 5 0.19
Pungtungia herzi =117 1 1 0.04
Squalidus gracilis majimae 1= 3 3 0.12 E
Zacco platypus m|2fa] 3 3 6 0.23
COBITIDAE EEiE)
ITksookimia koreensis N 5 5 0.19 E
Misgurnus anguillicaudatus o] 7g] 3 3 0.12
BALITORIDAE 7%
Lefua costata Au]ate] 1 11 12 0.46
Orthrias nudus =30 1 1 0.04
SILURIDAE |75
Silurus asotus |7 1 1 0.04
OSMERIDAE v o3t
Hypomesus nipponensis Hlof 4 3 7 0.27
SALMONIDAE dolz
Salmo trutta Balego] 19 19 0.73 Ex
ADRIANICHTHYOIDAE S AtalT}
Oryzias sinensis NE5AE 1 1 0.04
GASTEROSTEIDAE 27X 773
Pungitius sinensis 7Hx 317 1158 607 757 2522 97.07 EnlI
CENTRACHIDAE A8
Lepomis macrochirus =32 1 0.04 Ex
Micropterus salmoides Hi A 2 3 5 0.19 Ex
ODONTOBUTIDAE AT
Odontobutis interrupta A=A 1 1 0.04
GOBIIDAE g0l
Gymmnogobius urotaenia AT 1 1 0.04
Rhinogobius brunneus o] 2 2 0.08
Number of family 8 5 5 11
Number of species 11 7 9 20
Number of individuals 1195 630 773 2598

*RA: relative abundance (%), **Remarks: Enll: endangered species rank II; E: endemic species; Ex: exotic species.
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Aol AA2] ehgd-g BARE Ak v A tH(Table 4, Table 5). B214Q1 2HH 2291 & shARQ1 sH 1125
ZARYE Axt, AAA 0 = Hefjof zkakdo] 35 o] %9 E‘r Ao ShEM -RES AR At A 29 2]l
S 350 - 500 m, - 150 —400 m2] M2 714§ 5128 HojFqlrh 497} 31 242 612 350 400 m,
300 350 m= 7P W2 FE-S ol 1:25 0004 5202 A55 ZARE A
S0 2 VRt -29] -9, 12} ZAF Bt 9.4°C, 22 A H4t 16.38°C, 32F FAF B 13.26°C ATt 1 &) A
71, A, 8L, 4 o] F Ag= YREARI SET RARE EAS HolFgirh

&Y e A2 72

7 A7 | FHA Rt 2

&7 ZYMALZN(P. sinensis) @] FARE AolE ARt Ak th&at Lrk(Fig. 2). A48 Hat 7= St. 2014
1.24 g0 = 7P =310 St. 301141 0.83 g 0= 7P WSk}, AR B2 1.04 g= WEATh 258 B+ Zol=st.
2014 56.58 mmE FAIC} Zo] 7HE =2 5215 71553 St. 10114 49.12 mmE 7Y W2 25 HofFql.
A Zo] B8 52.39 mm= LHERHT
TRAlES] gt of A S B9 Avk= thaat Zok(Fig. 3, Fig. 4, Fig. 5, Fig. 6, Fig. 7, Fig. 8, Fig. 9, Fig.
10). A 44745 3.0 \ITE, HITHE 3(-) 9] FHO 2 tha W2 e HolF=Ql ov) AR A7 @F 2|3 of whet A4t Xt
°F4.01, H|FHE 71271710.0062 2 ¥+ 2] 4ro] U= 5 |58 A2 Kol 215431 ¥ a5t

Table 4. Physical environment factors measured in the Soyang River

*Bottom structure (%)
S G P C B

Sites  River width (m) Water width (m) Water depth (m)  Stream order

1 200-350 150 -200 02-1.1 7 15 30 30 20 5
2 350-500 150-450 03-1.0 7 20 35 35 10
3 350-400 300-350 03-1.1 7 10 30 35 20 5

*Cummins(1962): 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)

Table 5. Water environment factors measured in the Soyang River

. . Water Conductivity Salinity DO

Period Sites temperature (°C) (us/c) (%0) (mg/L) pH
1 8.06 74 0.03 12.4 7.7

Ist
(5.28) 2 9.12 82 0.04 13.22 8.01
3 11.03 56 0.03 11.94 8.86
1 16.68 153 0.07 11.43 6.94

2nd
(7.28) 2 15.71 190 0.09 14.11 6.7
3 16.74 108 0.05 13.47 6.51
1 12.07 157 0.07 5.47 6.57

3rd
(11.11) 2 15.09 77 0.04 7.52 7.89
3 12.62 72 0.03 6.73 7.59
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Fig. 2. Average weight and length of Pungitius sinensisin Soyang river.
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Fig. 3. Length-weight relationship at Soyang River Station 1.
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Fig. 4. Condition factor (K) at Soyang River Station 1.

FEA(0+) 20 — 32 mm, TFH1EAY(1+) 28 — 54 mm T 2EA(2+)

2k 3L4*“(3+) WA A AR T2 82+ AP 7R el Ve o Ay

2 U QP ARl Al B ol FQlth(Fig. 11, Fig. 12, Fig. 13, Fig. 14).
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AF7FE] ol 7S FRlt At F 2052 ofFo] ERSIA ™ ZHAILT|(P. Sinensis)@t A5 91E-2 19821
710 2 metw| et FA|01F 5 Hlo|(H. nipponensis), B2F-50I(S. trutta)3-2 B3 ©15(Hong et al., 2023)°]
O ERIE| QAT 7 11717 A TR s O] 23t Bl sl wf kA o 2 vhe 425 Hoy(Fig. 15) W4
AT B4 = 0] Aga HIATE AHEF = 7L |(P. sinensis)7t97.07% 2 9700k= 2 0 &2 LR O ™,
TR AIZ\(P. sinensis)et BRR2=E(S. rrutta) ©12]2] o1FE2 AHEHE 715 2.93% = 1l F2 SFd&S HA
o}, SRyt -5 5P T 7HA AN (P. sinensis)7 RISk S-S HALE v gl7]of] o] 2]et A= A dTte]
EESt Ao 2 ket

ofF= Al 248 50| gle H2 FEZ ~29] vishe] 17sHH(Welch et al., 2004; Wood and McDonald,
1997) Zt F50] Agstal AY 4= e U 20] He= A41A] Aelof| 9lo] F-a 9t HE-S XAt (Rahel et al.,
1996). ¢ F2-223 -26°Co|™ W2 1A W= 27 -28°COlth(Chung et al., 2011).

25 Ao 2970 -2 2574 o ZollA AdolA] o o]z & ZAo| A W4Ad ofF
O] &2 Bl FHEE 53l LFEPTH(Park et al., 2022).

F714 0 & thefo] B-& WRohe A o2 Qe Aol =51 HAF F4 =3Ik AP0 AfF v
22 10.0%2 M AH| Yol 7o) -6 H]8¢1 41.7 — 52.9%(Bacek et al., 2022; Choi and Kim, 2004; Han et
al., 2014; Kim et al., 2023)°]l H|sl| @2]5] W2 At} o= 279 2o Ut 1G9 sPdit= E HeE &
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Fig. 15. Water temperature of Soyang River and Yeongdong region stream.

g Holil g5 vehdich,

53] o ¥l ZAellA] of -4t Hage-Eo(s. trutta)Q} T2 82V LJFfjolE2 obd HiAIE Yldok=Fatt &
Q1o & ofgh} xjo] 52 EASE 2 FAT a7} Itk Azuma, 1992; Yoon et al., 2008).
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Appendix

Permit for catching the endangered species Pungitius sinensis

SIS H2021 - 31%

[VIZE [ 15 [VIgAL [ J0IA [ 1712

ane [IRE (122 (128 (148 (18 8715

ee [ 1kl [ 15l [ 122Af

MS(CHERY o

\ 1= I ‘—‘—_II

ME@ ) | AT of 2l TME A B | 033-250-7408

ES 4 | Zels 2HA axE zeosz Zegsn sAHTA
O A X of | 29T ZHA| S0 A|2] 749, SEE 766-3, A2 S B23| 9352CH (370 X|H)
D AFZE | 7pA| Y|

X &HE 50~3007H )
(ZEE 2E JWE S F SA YA

4
ap

5|7p2| 2k | 2 E-HA

I 871 ~'22.12.31.

S5 . 8% | SHEHT(Ye ol T)

| 3171221 & ToME 25 & g2lof 2

o AR7|(4~8)E T5l0] TEEHD, MAX| MRS F4sHE 4 Ys TYET
St

5 7t (EL, Yztah)E Alsto{o} &t
Abet o ZEE 2E JHHE BEOIM Zol, A ZH T SA| YAlSioiof &,
o AlE Al CHAKSO|| CHE 22|X nlsiyt HASH 2 4= UTE $8510{o} B
St=2| . wE97| oL olZB o) BHEH FE(BHR olF Me215)2 EF
sto{of %t

- 37125 olelo| B BT 2ol A8 2 RererErl £7hE

2ot HE, |, "Xjig =Y,

&7
S EZnEYHAE fIUE 22 2 FIIE Fa" + US.

oYY E 25 o galof 23 HE, HMi4zH1g A &2

[ 1% [ 15 [ lets [ et [ )& [ ]2AHE 510t

2 B A3 H13z=H| 28|

A
a2t BE7| okl 2ol [V ]=& [ JMF (VIZAL[ oA [ PIS [ RS [ 128

g ot

2021 119
H F A&
F o A

1. @371 Ot'ﬁﬁﬁﬁl z¥ - 4% §2 SFE d=olle 87tz %Eﬂé‘mok

2. X8 - YA 5 E‘ HE7| ok YE ‘EJ |toll §FX|E2td H Joll A

3. spetm & COE - YEE Qﬂloml— SE Y S8 R £
ZE S| %ETLICL

ghdch.
| &lstojok ghict.
Folste YHoz HEHY OWYES

4. 871530 O B ANE FRole 309 ool AFX|YEAE ol gHetstofof ghuch







