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tenuicorpa and Acheilognathus signifer in the Hwayangcheon Stream, Hangang River of Songnisan
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ABSTRACT Fish community characteristics and habitat aspects of endangered species,
Pseudopungtungia tenuicorpa and Acheilognathus signifer were investigated in the Hwayangcheon
Stream of Songnisan National Park, a tributary of the Hangang River, Korea from April to October
2018. During this period, there were 29 species of 8 families collected from 11 survey stations using
kick nets, cast nets long bag set nets. The dominant and subdominant species were Zacco koreanus
(38.81%) and Rhynchocypris oxycephalus (16.64%), respectively. The next most abundant species
were Z. platypus (14.28%), Pungtungia herzi (6.92%), Hemibarbus longirostris (4.52%), Pseudogobio
esocinus (3.51%), A. signifer (2.31%) and P. tenuicorpa (1.90%). Among the fish collected, 18
species (62.1%) were Korean endemic species. Endangered species were A. signifer, P. tenuicorpa
and Gobiobotia brevibarba. From upstream to downstream, the dominance index has gradually
decreased, but number of species and individuals, diversity and evenness has gradually increased.
Also, river health (index of biological integrity) is assessed as good (St. 1~8) and very good (St. 9~11).
Fish communities were divided into four sections by the similarity index based on species and their
numbers, i.e., upper section (St. 1~2, 4~5), upper-middle section (St. 3, 6), middle section (St. 7~9)
and lower section (St. 10~11). Endangered species, Pseudopungtungia tenuicorpa inhabited in
mostly lower section (St. 10~11) with rock and boulder bottoms, and age groups in April estimated
from total length indicated that the 44~61 mm group is 1 year old, the 66~81 mm group is 2 years
old, the 88~99 mm group is 3 years old, and the 104~107 mm group is more than 4 years old. Also,
endangered species, A. signifer inhabited in middle-lower section (St. 7~11) with boulder and cobble
bottoms and slow velocity, which the place inhabited by water plants. Meanwhile, their age structure
in April estimated from total length indicated that the 30~43 mm group is 1 year old, the 48~58 mm
group is 2 years old, the 62~77 mm group is 3 years old, and the 84~100 mm group is more than 4
years old. The sex ratio of female (47) to male (42) was 1:0.89.

Key words: Hwayangcheon Stream, Songnisan National Park, fish community structure, endangered
species, Pseudopungtungia tenuicorpa, Acheilognathus signifer
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-2zt shHolA F4olRe HolAkE (food chain)] A
auRE2A BETFES HEStL, BAL} @R 9 Z] 25t
A 52 Ay 21 TY A3 ot Y 55T &
LY /dS Holm, 2A A7E ofX 3} Eit ofA] 4, %—3—5_ of

Ago g FE=ETH(Nishimura, 1974; Kim, 1997; Kim et al.,
2005; Yoo er al., 2016). TFF 53 A 7F A& EHEA A
g & 9T 2ot |, stSo] A=, spHAH|e B
S Aol olRolon et AREEY =Yz A
e wo| Qlo] ¢kt (Jang et al., 2006; Kwater, 2007; Ko et
al., 2008; MAFRA, 2010). |2 213[] T2 ofFo] HEQ7]9
et Ao 2 R AEQTHNIBR, 2011; ME, 2017).
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U] FYFUL 19679 APAFHFYS o
AT ol % AF7HA| 22719 FHFLo] AR o] wHL

Jew, o] T Bt oyt EFH7|FS HRT o
& F-AEol A4St glo] AEY Bz AR Yt
=TI AAste AEEY A4 Wst Fds w17 9
ol A&Hoz FUAAZAIG AU So] o]Fo]
23 Qth(KNPS, 2019). £ A422 4L 19709 o4 #
A FU3Ae2 AN duKoR YRAY HA
3 go| ZRET AT ZRTE ShFH FBLA)L
HSHA (I 984 )Tt Wopak(856 m)ol A Welstel GO
UL AgoFehAol L, fARA 10579 K, F2 A4
18.6kmo|H, F8 72 = FHA Fo] ok (Kwater, 2007).
sfopHe) 4R ARE Adsn BE FYTUOR AR
WA BEE wm glon, ST Ao 4esn 2%
71 7F=&E117] Pseudopungtungia tenuicorpa}; 5'gAF
Acheilognathus signifer7t AA8l= Zo] E1FHA FES
gk QIth(KNPRI, 2003, 2011; Yun et al., 2017). 7} =&117]
of BARE B Bt A4shs TRLHEOE 2005
dnE B4RA4 9597 AT 1Fos A4He @
A7t WA B35 93 Qe Fo|th(ME, 2005, 2012, 2017).

AF7A) Bl ol 2] B ATE AAXAEA}
(DI, 1993; KNPRI, 2003, 2011), EE R &7 A (3} A F) 2] 4
BZA (Yun er al., 2017) S€] Agroz ZAE AT S
HAS ob¢EE A oFA7HY o|FolAl uh glTt. Et of
Fol A4sHE Ao deld BENAS Mg
o A7 BAsky drel dskom BE ANE AY. 44
A B, AFFAIE N A 8 271884 59 @
7} o]2oFH o1 (MLTM, 2010, 2011, 2012; Ko et al., 2012),
SEaAE Aol glo AR ) Awa Felo) ke
sk eekat SAfo] Ateels WA R da) mad bt 3
th(Lee, 2011). %‘E]’X}—v—‘)ﬂ et A= AHEH A (Baek,
2005), RATH A7 ATOE AFFH/LAL, 4%

7 (ME, 2010, 2011, 2012), A2+
B 9 AR 2709 AEE (Kim, 2014) 5o thal] A5
Rew, 20199 S WHRE FHAR Aoje JTHe=
g HAkate] AAleks Ao] BEQTh(Ko er al., 2019a).
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2) EALK|H

ZAA RS AREE SRR kg AAA7} 29 4
YEE 2~4km P02 of2T 27F TFE 1] AHLS
Fig. 13} Zo] AAstgon PHTL AL tpga} et

St. 1: BAEE AFA F5H 449
(36°36'24.98"N, 127°53'48.17"E)

St.2: AAEE A5 3HEH 448 S¥n
(36°37'43.80"N, 127°53'24.18"E)

St.3: FHEE AL HHAHE A 2
(36°39'0.37"N, 127°52'54 07"E)

St.4: AAEE £ 7HES &4 SAl4
(36°41'24.58"N, 127°55'36.31"E)

St.5: AAEE EHA 7hS e #E7n
(36°41'35.00"N, 127°53'53.34"E)

St. 6: FAHEL AAL AHH BHE A8
(36°41'0.25"N, 127°52'52.52"E)

St.7: SHEE Wi AHW SHE e
(36°40'14.97"N, 127°51'40.24"E)

St.8: FAHEE 4t FHW S FHEE AdATEd
(36°39'57.94"N, 127°50'44 .52"E)
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Fig. 1. The study stations of ichthyofauna in the Hwayangcheon
Stream of Songnisan National Park (gray region), Korea, 2018.

St. 9: FARRE A4 AW e o)
(36 39'49.57"N, 127°49'26 40"E)

St. 10: FAHEE A HAW shofe] sloFm
36° 40'6.97”N, 127°48'26.90"E)

St. 11: FRRE A4k FA9 ] shAl1a
(36°40'47.64"N, 127°48'11.15"E)

1) MAIX|Q| &zQ0l

MAR ] BT el 3E 9 FF, A4, R
< AFolA 2ABFAL, 31E 9 525 FIst
st A 48 F¥7 (Yardage pro Tou
Japan)&, 42 EAE o853t ﬂ%ﬂ?‘%‘% Kani (1944)°]]
wa}, 3Pt 2+ Cummins (1962)9] WS 383t @70
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o2 =J48 FESIFTH(NIER, 2016).
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A}4= (stream order)= 1~42H2 A= o] JIETH, F- AR
St. 1~62 1~32} 3}A o] St. 7~112 42} 30|} &
2 HAFQL St. 13} St. 47} 5~10 m2 7P Fon, F- At
2 St.2~3,5~62 10~50 m, - 3}5F St. 7~11-2 40~70 m
gt AP FAFQ St 17} St. 4, F - 3152l St. 8~10
< AT (Aatype)ol AL 1 9|9 AFEL FA-ATH (Aa-
Bb type), E= HAF (Bb type)o| ATt £412 0.3~1.5mZ
H WA 2 7+ 2 ol gL, st AGZolA= &5
(boulder)T} & (cobble)] H]-&o] &Y 1 & NFHNAE &
I &, 29 (sand), AHZ (pebble), FHALZ (gravel) 50| 2
2 =7 Yeith 27 AX" AH-LE St 3,4, 6019101 o
== §l%la, st 13} st 72 SPHFAE I AAY %13
Zoll o] MAR7F wFAE Yt St. 8, 10, 112 -] B
o] W xZo] Wo| FUEL U=, 53] St. 119] FFdw
otgi= A AE Y3f stHo] Emol FHOE HPEHA of
F AAAZE 2A Z@E o SERE ARl A2d
Z7N Unio douglasiae sinuolatus< slokd = -3FF(St. 7~11)
of| Auk A 4]o] 21 It} (Table 1).

e AA AR Fo] Wten & @Y AR
otk A7 5 AE 7 8L F ZolE Bo|A ¢
QAT SHHFAE AYEAYE St. 72 ZA57)o T E A H
of vla] A7|HEEe At A el A g 5
37 HstoA A7 AEEE 24719 692 100~160 ps/cm
2 =4 Ueha 1 ¢ 7|17k 80 ps/em o|3tE Herow, ¢
T E3F 442712 6¥90 0.05~0.07% =¢o}t 1 &) 7)7ke
0.03~0.05%:2 ¥ Ho|ct £2AAZF (D)L 8L 5~7
mg/LE ¥eron} 493t 1082 10~13 mg/LE2 =94t pHE
6.7~74% AdI} FA GO o777t AAst7|o AgFet e
gk (Table 1).

2) o7

stk el 1178 A-ANA 2018 4¥EE 10€7HA] 274
4 HACR 43 2AE HAF 23 (Table 2) 8% 29F
5378 AR, ERPEEE Jolnt 19%, 1l Te
3} (Cobitidae) 3%, 5AF2] T} (Odontobutidae) 2%, FA7)
(Bagridae)@} 7|3} (Siluridae), % 7}2] I} (Amblycipitidae),
A A 1} (Centropomidae), 5] (Gobiidae)= 154 &9
st $A4E L AAAY Zacco koreanus (38.81%), OF-H
%8 WEX Rhynchocypris oxycephalus (16.64%), 1 T
o =2 mgtv] Z. platypus (14.28%), &1L7] Pungtungia herzi
(6.92%), ZatA+ Hemibarbus longirostris (4.52%), T2 FX
Pseudogobio esocinus (3.51%), 3GAF (2.31%), 7t=&1
71 (1.9%0) B}7FAF] Microphysogobio longidorsalis (1.56%),
AR Coreoperca herzi (1.51%), =5 A7 Pseudobagrus

koreanus (1.08%) 59 ¢0.2 $Astdtt #4544 o

Table 1. Physical characteristics and hydrological environments at the study stations in the Hwayangcheon Stream of Songnisan National Park, Korea, 2018
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72 69 70 70 RW

105 7.1 70 9.1

90 70 75 0.03 0.05 0.03 0.04
92 75 78 0.03 0.05 0.04 0.04
105 81 74 0.03 0.06 0.03 0.04

20 30 40 80 234 223 160 63

10
10
60

Aa

5~10 03~1.0

1 20~22
2 40~50
3 50~60
4 20~25
5 40~50
6 30~40
7 70~80
8 60~80
9 60~80
10 70~90

125 68 65 78 73 69 70 68

164 68
246 163 69

235 245

10 30 40 8.1

10

2

20~25 03~12 Aa~Bb

30~50 03~12

w
w

7

w
RW
A

115 77 70 87 74 69 69 7.1

10 20 10 82 24.1

Bb

85 80 84 0.03 0.05 004 004 125 72 69 92 74 68 69 7.1
125 85 96 0.04 0.07 004 004 109 7.7 6.7 88 73 68 70 72

16.1 53

10 20 20 93 242 250
10 20 40 93 244 253

30 20

30

Aa

5~10 0.3~0.8

16.1 77

2
2
4

10~30 0.3~1.2 Aa~Bb

20~30 03~12

87 75 67 67 173

115 58 60 73 74 67 68 7.1

128 80 75 004 0.07 0.04 003 109 74 7.1

162 81

152 69

10 20 20 7.7 246 250
10 30 30 82 246 247
10 20 70 82 260 245

40 10

20

Bb

16.8 72 87 0.03 0.08 005 0.04

10

Bb

40~60 0.3~1.5

153 83 83 0.04 0.07 003 0.04 125 58 60 85 74 67 68 70

158 75

Aa

40~50 0.5~1.5

106 63 62 73 74 68 6.7 69

0.03 0.07 0.04 0.04

145 82 81

154 59

10 60 82 232 250
10 20 70 9.1

20

Aa

50~60 0.5~1.5

A
A

129 66 62 85 73 68 68 69

244 255 153 59 143 81 82 0.03 0.07 0.04 0.04

Aa

40~70 05~2.0

122 63 65 73 70 6.7 68 70

84 82 0.03 0.07 0.04 0.04

*River type: by Kani (1944); **Scale 1: 12000, ***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),

10 20 60 98 262 274 152 58 141
A: April, J: June, A: August, O: October, "W weir; RW: river work, A: amusement park

10

80~100 40~60 0.5~1.5 Aa~Bb

11
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Table 2. List of fish species and number of fish collected in the Hwayangcheon Stream of Songnisan National Park, Korea from April to October

2018
Scientific name Stations Total RA Etcs**
1 2 3 4 6 7 8 9 10 11 (%)
Cyprinidae
Carassius auratus 1 1 002
Acheilognathus lanceolatus 9 4 8 15 36 0.67
Acheilognathus signifer 20 16 14 54 20 124 231 EEN
Acheilognathus yamatsutae 1 7 8 0.15 E
Pungtungia herzi 21 66 26 62 42 51 83 372 692
Pseudopungtungia tenuicorpa 7 2 55 38 102 190 EEN
Coreoleuciscus splendidus 2 12 3 5 27 050 E
Sarcocheilichthys variegatus wakiyae 1 1 002 E
Squalidus gracilis majimae 14 9 23 043 E

Hemibarbus labeo

Hemibarbus longirostris 3
Pseudogobio esocinus 24
Gobiobotia brevibarba

Microphysogobio yaluensis

Microphysogobio longidorsalis

Rhynchocypris oxycephalus 472 124 5 156
Zacco koreanus 255 206 192 61
Zacco platypus 54
Opsariichthys uncirostris amurensis

Cobitidae

Misgurnus anguillicaudatus

Koreocobitis rotundicaudata

lksookimia koreensis
Bagridae

Pseudobagrus koreanus
Siluridae

Silurus microdorsalis 1
Amblycipitidae

Liobagrus andersoni
Centropomidae

Coreoperca herzi 8 8
Odontobutidae

Odontobutis platycephala

Odontobutis interrupta 1
Gobiidae

Rhinogobius brunneus

2 8 16 26 048
7 26 38 60 54 55 243 452
12 8 8 30 23 81 189 351
20 20 037 EEN
30 31 16 48 125 232 E
9 30 45 84 1.6 E
13 5 895 16.64
213 219 151 210 129 229 2,087 38.81 E
101 35 7 179 392 768 14.28

5 4 9 0.17
1 1 002

1 10 1 020 E
2 4 1 8 3 8 26 048 E

6 11 19 22 58 1.08 E

1 2 004 E

3 3 006 E

3 4 9 14 15 17 81 1.51 E

3 1 5 9 0.17 E
1 1 1 5 009 E

15 27 42 0.78 L

Number of species 2 5 7 2

8 13 13 15 21 26 29

Number of individuals 727 340 307 217

317 424 376 447 686 1,162 57378

*RA: Relative abundance (%), **E: Korea endemic species, En: Endangered species II, L: Land-locked form

7] oI EL IFY EHAEY 7teE17], 4
Gobiobotia brevibarba 3%°], t=1-FEL 18F(62.1%)°]
AR, T2 AA8HA] FUth AFE T4 AR
oA stFE 245 FAT F7HE B}, st 13 St. 47} 2
FTO=E 7HF A St 119] 26522 7P Wtth A=
St. 2~9+= 200~4507]A, St. 102 6867]A], St. 112 1,16274
A & HA=Z ARoA SHRE Z24FE 76t A 24
o,

ZARAHEL FHFZRANA ARG F AR, 557 FR=

FHEYI (Fig. 3), 059 F P4 Fig. 29} 20| ehdeh.

AR (St. 1~2,4~5)= 43} 8% 1,65970A17F A=A, ¢4
T2 HEX (52.56%), oF+-HE-S LAY (44.85%)% 2™,
I 22 E317](1.27%), BA (0.66%), 18] Coreoleuciscus
splendidus (0.30%) 52 £o]qt}. 5 -AF(St. 3, 6)= 37} 9
Z 247MA7F AR, 852 FEAY (64.90%), oF%-
AEL 217 (13.94%)F o0, 1 o2 watu| (8.65%),
B EZR (5.77%), HEA (2.88%), BA (1.76%) 59 +o2
FAISHAT. S/ (St. T~9)&= 63 17F 1,24770A17F AHH = A
3, SHFTE FEAY (46.51%), oF-HETL T2t (11.47%)
gon 1 ttgog E17](10.43%), Z1A}H(9.94%), S0}

b
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Fig. 2. Relative abundance of the fish species found according to section in the Hwayangcheon Stream of Songnisan National Park, Korea from

April to October 2018.

Table 3. Community indices at each station in the Hwayangcheon Stream of Songnisan National Park, Korea from April to October 2018

Stations
Indices
St. 1 St. 2 St.3 St. 4 St.5 St. 6 St. 7 St. 8 St.9 St. 10 St. 11
Dominance 1.00 0.97 0.80 1.00 091 0.88 0.75 0.57 0.60 0.45 0.53
Diversity 0.65 0.79 1.19 0.59 0.99 1.03 1.50 1.91 1.86 2.37 2.30
Evenness 0.93 0.49 0.61 0.86 0.51 0.49 0.59 0.74 0.69 0.78 0.71
Richness 0.15 0.69 1.05 0.19 1.01 1.22 1.98 2.02 2.29 3.06 3.54

2} Microphysogobio yaluensis (4.89%), 59 A2 (4.01%), &
PFR (3.69%) T2 &L= LA 8HF(St. 10~11)2 7
I 25% 1L1627HA17F AP E UL, $HFLS 92hn] (33.73%),
oFeAFSE FZAYU (19710 e, I o2 117
(7.14%), 2 ER] (6.97%), ZatA}(4.73%), S1FAF(4.13%), vl
THAFe) (3.87%) 59 202 L AT,

3 ZAUEN W AT 24
- oAHEL AR St 13} St 404 MEX G, A
9l St.2~3, 5~99) 4 FAAY, 37 St. 10~11E e

v 2 Jelgth &4 %= X4 (dominance index)= HAAF E=
ARl St 1~6714] 08~1.022 E}oy 5 317 A
Ael St. 7~11& 045~0.752 v]nZ A eyt o|gt:
U 2 o= Z|4= (diversity index)Q} FHE A4 (richness
ARAHANA FRAMNCE A4E A Uehtes
S Rt #5 % A4 (evenness index)= St. 10] 0.932
2 73 =9 St. 29} St. 69] 0492 7HA Wkom Y]
HAEL 0.51~0.869 FES EFth(Table 3). 2 Z3} 7))
AFE TAR FAE 248 AAE 21 (Fig. 3), 47 (St
1~2,4~5), % - A5 (St. 3, 6), 5F(St. 7~9), 3} (St. 10~11)

index)+~=
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1~42} shdoll=dl, WAFS 7iAl4 Bl& (M4)3} %q{%
o] ZA1Z AL vl (M6), HIFAE ] A5 8BS M8)S
2E AA XS wora, FAE A4 vE (MS)
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Fig. 3. Dendrogram for the cluster analysis based on similarity index
of the fish species found among the study stations in the Hwayangc-
heon Stream of Songnisan National Park, Korea, 2018.

% 3220 St

£¢ Y49 A ARAEAL FADE 3 2
A5

9~110] 84.4~9222 ‘WLEL 07 HriEy Z-
A2l St. 1~8L 672~79.72 ‘& 07 HrE .

1) 7H=517]
stFHAA BEH7F 7HeERT]E F-5F 99 St
8~1191A4 A= AE, 53] 372 St. 10~1104 &2

AAZE AA s AT 7heEL7|7F AAEte 22 &
I ko] 9l AR §42 =il =4 50~120 cm?
of & Ao AAsta It 445 E 109714 28 1+
o2 AARNERZE A A3t (Fig. 4), Fal dko] ol
@ Zol= 69l A AAEHFL WA 22~36 mmFP L,
€ 32~57mm, 10¥ 44~61 mm=Z A4 499 A WA
A w3 F2l A% 44~61 mme 109 AH¥E FEA 2
o]9] 7|9t ALY FUSHA UEtL, o] R Ao Hol
W Fad Ko7t d5E AR A ECIL 4] AR A
oz & o vt 1dges S o3 AR ES
AZ 499 HHE F AR w3 21FQ AF 66~81 mme=
T2, Al WA 25 A% 88~99 mm= T 3WAY, A%
104~107 mm+= T 4348 o]do 2 AT 7h=Eil7]+=
A71E A Ystar o -4 L ol plen, AT H¢F
20| 8970A|, A o] 24670 A2 FE = Tt

<]

roru

[

f

2) SR

FEWNE FEAEE 55 29
Hew, St. 100] 5470A = 7]’10 ol

AHEL 14~20/0A2 HlLd 1§ BIL3}
ok SYAE7E AAste X2 dEE ERYE
japonica™ AW &5 (pussy willow)7} &= sHEL & o}
ot 4L RE 10€71R] 22 HE o2 AAARNERZE A}
gk A3t (Fig. 5), Fall Aol Hold Xol= 6¥o A3 A
o AZ 20~30 mmP L, 8 22~45 mm, 10€ 32~47

T

hragmites

Table 4. Index of Biological Integrity (IBI) in the Hwayangcheon Stream of Songnisan National Park, Korea from April to October 2018

Parameter St.1  St.2 St.3 St.4 St.5 St.6 St.7 St.8 St.9 St.10 St.11

M1. Total number of native fish species 7.8 6.3 4.7 4.7 6.3 7.8 6.3 4.7 78 109 125
M2. Number of riffle benthic species - 3.1 - - 3.1 - 1.6 4.7 7.8 94 12.5
M3. Number of sensitive species 6.3 94 4.7 6.3 7.8 6.3 7.8 7.8 94 125 125
M4. Proportion of individuals as tolerant species 125 125 125 125 125 125 125 125 125 12.5 12.5
MS5. Proportion of individuals as omnivores 125 125 125 125 125 125 94 125 125 7.8 6.3
M6. Proportion of individuals as native insectivores ~ 12.5 125 125 125 125 125 125 125 125 12.5 12.5
M?7. Total number of individuals 125 109 78 94 94 94 7.8 6.3 94 109 109
MS8. Proportion of abnormal individuals 125 125 125 125 125 125 125 125 125 12.5 12.5
Total 766 797 672 703 766 734 703 734 844 891 922

(grade) ® ® ® ®® B B B B A A) A)
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Fig. 4. Total length frequency distribution of Pseudopungtungia tenuicorpa in Hwayangcheon Stream of Songnisan National Park, Korea from

April to October 2018.

mmE At 499 A WA w3 Tl A% 30~43
mmZ 108 JHE FHA XJoj9f 27|k A9 FUsHA
UEhY, o] R Adzof "Hojd FaA A7t dE5s A
A AASoIL 49o] A7IQ Fo 2 E o gF 1A R =
AE A ole AFHEE AR 48 AFE F 1A 7
3 35 A 48~58 mme= T 294, Al HA 159 1%
62~77 mm+= T+ 398, A4 84~100 mm= TF 4 AY o]AFo
2 FRERY. SEARE T 1do] AUHA AR A A At
o] Ut -7k FEE e, 2AZ|TE FE 2o 567
Al AR 4TA|, =R 4270417F A E o FHl (/@)= 0.89
Qo o= Thof {27t pol= HolA] UthH(P<0.05).

3) E40f

HE71% EAOE 379 St 11| 2074371 AR
Elo] A4 Zo] mj- FYTh 4ol f&o] W2 4o
10~30cmel™ 3} ZF0] %] Y #E o F AT A
AL ARE QA7 Ao dgF4e Brbsstdo,
o= 28 A o|F &= Ho|A] gkt

A ol FAol B A= ol SHA=HETEY
AR L ZALS] dg o2 20039 53 20 (KNPRI, 2003),
2011 53} 223 (KNPRI, 2011), 2831 EHRYEH (¥
A=) e 2ALe] d3to 2 201749 37 115 (Yun et al., 2017)
o EILETH(Table 5). 2 ZAPIAE 83 20%0] 2o}
A% ATERT 7~ 18%0] o Wolth £ 2AlA 34 24
B Be 3471 AUE 29L B 2P AN oR
A AR AR AReka 2AE 43 Adstgon =
Aol Yol 71E ZAPEel $UT Seheet ofush
Aztke 27kske] 2ARSHY] fE o BorE 55 Uzt
} ZAME oFiA T AM A, EAFF ol (Acheilognathinae) ©]
7 o2 2ok ol AT 4 Q= A= &EA SITH(FRI,
2013; Ko et al., 2019b).

A Abe] EAsIROY & RAM] APHA] g T2
ZGAZ A koreensisSt YU R| Abbottina springeri, G A 2] A.
rhombeus 3E-0| o, JFA A2lo] &QlH F2 =7, 7]

¥7| Silurus microdorsalis, 57V2| Liobagrus andersoni, =%

s

ol
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Fig. 5. Total length frequency distribution of Acheilognathus signifer in Hwayangcheon Stream of Songnisan National Park, Korea from April to

October 2018.

A7) 4ol o] F DUATE Seuet 7 olde B
o B AN, BAL, G5 S A Foz 29
Z ?)o] (Kim, 1997; Kim et al., 2005; Kim and Park, 2007) &
WARE 0BA AR 2Hun, oAk YAzl 2003
9 st shiFol AE o]F 201199} 20179, 2 2A
BE 20| HelEA ol TU BRE o|FaAY 22
Aoz 24uG B 2AIA NEA AR 1§79} 57t
2, £EANE 2F ool AN AN olF2 A4
A7 BA o) o] A0 HUHA) e Aoz 24
=, &= S st A2lo] ElEar §lo] &
oA a4t AV ZA A& FfAREe] AAskaL glo] HF
R e Aer FAH

FFHE FAA RE 24E $HEE Rl T4
o =9 FHREE FolAE A¥FS Eied, olHd @
&Z YU 235N dojubs YEHA FA S 2 (Chae
etal.,2014,2015; Ko et al., 2014, 2019b), AFof| A 3172 Z
5 A7 S7HHAA (1 - 42} f-30] WAl A4
A7} Ay RO Badt S AGAR A=
HPHe $& EE $ESOE Y} AAHOE Fuat

Ao® Uyt 3] YA sHRE (St 9~1D)E 15~26F
Be7l 7kz} 1.86~2.37, 2.29~3.54
AE7te e-ESo R YEigoy
AFRAAY BFH7] oI E IF2 2 AR 7Hesr]¢)
B9, 407 b4 AAEa glo] FEEQY o3 A
ThFeE o] 7] A4]o] 7hst A2 o] X o] FYFUAHL
2 o)F x37} opd uwg F7F SR = L ARk e}
$27} Qe SHE Y gl spF 27 e 5 et
F AR Qlow S BRe A glo gHA F
x| ¢t 1] 59 o] {7t A= 51| YRR wkE).
BEA7F 7heErE S AL AT g
Z Aol WA A4sHe Fo|A R (Kim and Park, 2007) &
ZAA T GHAA e AN ST BA k=Tl (Hur e al.,
2011; IFRI, 2013), & ZAS 23] 3Fd9] St. 8~119] A4]
31 9o 53] St 10~119] AEoz Aasta Qo 5
HAth 7tegrle F2 A4 Eo] e AR A4
3= Al Z BIES S (Kim, 1997; Kim and Park, 2007),
2 ZAAE F2 gutat 50 B2 Ao A4t gl
o] Zpol& Hth. 7h=E17]9 AT Ade TAF(EW
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Table 5. Historical record of ichthyofauna in the Hwayangcheon Stream of Songnisan National Park, Korea from April to October 2018

Scientific name and survey methods KNPRI (2003) KNPRI (2011) Yun et al.(2017) Presnet study Etcs*
Survey tools** K,C K,C K,C K,C,L
Number of surveys 1 1 2 4
Number of survey stations 8 12 9 11
Cyprinidae
Carassius auratus 1 1
Acheilognathus lanceolatus 5 3 36
Acheilognathus koreensis 5 7 E,
Acheilognathus signifer 10 17 124 E.EN
Acheilognathus yamatsutae 12 8 E
Acheilognathus rhombeus 13
Pungtungia herzi 16 30 372
Pseudopungtungia tenuicorpa 11 10 102 E.EN
Coreoleuciscus splendidus 6 27 E
Sarcocheilichthys variegatus wakiyae 1 1 E
Squalidus gracilis majimae 23 E
Hemibarbus labeo 2 26
Hemibarbus longirostris 30 12 19 243
Pseudogobio esocinus 41 17 31 189
Abbottina springeri 2 E
Gobiobotia brevibarba 9 20 E.EN
Microphysogobio yaluensis 11 8 125 E
Microphysogobio longidorsalis 4 26 36 84 E
Rhynchocypris oxycephalus 4 4 895
Zacco koreanus 294 347 1,325 2,087 E
Zacco platypus 53 28 17 768
Opsariichthys uncirostris amurensis 1 9
Cobitidae
Misgurnus anguillicaudatus 2 1
Koreocobitis rotundicaudata 1 11 E
lksookimia koreensis 3 5 26 E
Bagridae
Pseudobagrus koreanus 58 E
Siluridae
Silurus microdorsalis 2 E
Amblycipitidae
Liobagrus andersoni 3 E
Centropomidae
Coreoperca herzi 7 23 27 81 E
Odontobutidae
Odontobutis platycephala 3 25 9 E
Odontobutis interrupta 3 2 5 E
Gobiidae
Rhinogobius brunneus 9 7 42 L
Number of family 5 5 3 8
Number of species 20 22 11 29
Number of individuals 516 562 1,509 5,378

*E: Korea endemic species, En: Endangered species II, L: Land-locked form; **K: kick nets, C: cast nets, L: long bag set nets

qelA At vE Qe o] F A8 59% Vo=
35~52mm+= 9 1348, 55~66 mme= T 248, 67~80 mme=
T 3dAY olFo g FA% vh ¢lof (MLTM, 2010) & Z2He}
WmE SARHEOL B At deTEo] Heh Eaist Bl
4E o7 FAE 0] U Aol F Bt P Wete)
AH T HE&2 AR FIA, 194, 294, 394
TY o5 AYo] ofd Y= MA7F EU Aol

Z7VetHA WA vl go] M Hastes Ao 2 UEh b
ARl Ao g HrtE ot

stFHo AAste E 8 FFA7E EEAFE
AQ &3 ARG F A7l \WA Aste Fo2 4
913l (Baek, 2005; Kim, 2014), GHNA = ARREH 315
7HA Bl A EES= o= HIE vF §lon (Hur e

al., 2011; IFRI, 2013), & ZA} Ax} A AL St 7~11
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¢l F-5kF Agel WA AAsta gt SEAFEE A
T} (Unionidae)oll &3t 272 22U =27 Unio douglasiae
sinuolatus®t XAFEZHZN Lamprotula leai 55 Atdss
T2 o]gdts AR HIuEGow, FEol Fo] 43
£ A& =9 2o 2 A5t ZeE Hud b gt
(Baek, 2005; Kim, 2014). 3tk shaiiol A Al 2|
= A2gzsgte] WREUL, f&o] =2 E=51 ot
Ron o] GReEN AHERTE AAEIL Qe &
of F2 AAlsto] o]H Bl BlwA FASHATH SEAS
o] AL TA AdolA v S8 v 19 GARL Al
2} 33.35 (427 38.96) mm, T 2WAY 39.87 (=R 47.24) mm,
gk 3AA) 4334 (A 53.80) mm, TF 434 49.92 (=R 59.00)
mmZ 2EIE ¥} 917 (Baek, 2005), ZH A GO A= 445 7]
Z02 AF 32~43mmE T 1WA, 50~61 mm= T 2WAY,
62~75 mmE T 39X, 76~89 mmE= T 434 olAog W
TE o] (Ko et al.,2019b) H| 2 S}oFA ko] Ay F37]|=
ARG FASEA T S AT AT vl v
nd FAA, 194,284,398 59 £ 2 Aol Z¢
£ A7t wot kF A Ao g HriE i

A F-3HFH(St. 8~10)= SARHIT YR D
W glo] A7 vlnd 2 FAEL It AR 3F
A St 13} St. 72 SPHFAE APE L §lo] AR mo]
doluhar UL, F-3HF (St. 8~ 1) AFE o T2 HA 7
o] st o E R o] A4 wete] AQle g Ao,
St. 112 E&°lE 8l shdo] IHFoR HARIL T2 1
Ao Fdor IA A4 wgto] dojuiar it whet
A SFA Y AH AL oF AAE A st FAR 2
o|& 93t st 52 WEEA] A Fstojof stal o 5H T
KA 3 MAA] mweto] =2 P8 w2 FTHO =7}
st dE.

[e]

k

o OF
i) —.

ST S olFTUY BEY7F s
7] Pseudopungtungia tenuicorpaﬁl- BUz2 Acheilognathus
signifer® MA@ ¥s]7] Y3 2018 4dFH 1087
A 2ARE AAISAT. 2AZIZE S 117 AH-AA
o B2 AREste] QAT olF= 8% 29F 0. SHF
2 ZAZAY Zacco koreanus (38.81%), oS- HEL HEZR|
Rhynchocypris oxycephalus (16.64%), 7. t+-202 wgtn| 7.
platypus (14.28%)2} E317] Pungtungia herzi (6.92%), Zaf
2} Hemibarbus longirostris (4.52%), 23 FA| Pseudogobio
esocinus (3.51%), EGAE(2.31%), 7F==117] (1.90%) 59
o2 LAEIIT =EAFFS 18F(62.1%)°] SAsFAL

o] Gobiobotia brevibarba 3Z0°] A EQch. AFoA 3}
A48 gAHes SHEE Wobxa F40t JAS, o
e, FREE oM BEFE EAL, SRS 3 (St
1~8) Ex W¢FZ(St. 9~1D2 2 FrHEQ. 22 4
F(St. 1~2,4~5)9 F- AR (St. 3, 6), FF(St. 7~9), HF(St.
10~11)2 FEE AT pFA] MAshs BEA71E 75
7l F2 SFRF(St. 10~11) 9] Rk 5] JEe 2 A4}
3 YA, A9 49L 71E 02 AR 44~61 mmE T 1Y
A, A% 66~81 mm= T 294, A% 88~99 mm= W 3|AAY,
A% 104~107 mmE B 434 ol F o2 2. E3 BF
H71F EEAFE T3 (St T~11)9] o] =211 shio]
ZET 5, Beffoln A4 0] A48t Yl ol A4lstgle
o, AL AR 489S 71808 FH 30~43 mme §F 1
A, A% 48~58 mme= Tk 294, A 62~77 mme T 3WA,
7% 84~100 mme= Tk 44 oo g FAEon, Gl
AR 470A, 2 427047F A= o] 1:0.89AT

Al Al
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