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Fish Fauna in the Seomjin River, Korea

Se Kwon Park* and Hyun Soo Joo

Department of Biological Sciences, Seonam University, Namwon 590-711, Korea

Abstract - The fish fauna was investigated from 2010 and 2013 at main stream and tributaries
in the Seomjin River which has no estuary dike. The collected fishes were identified into 37,751
individuals of 107 species of 81 genera belonging to 41 families. Among the collected fishes the
primary freshwater fishes were 57 species (Relative Abundance: 53.3%), the secondary fishes were
10 species (RA: 9.3%) and the marine fishes were 40 species (RA: 37.4%). The dominant species
was Zacco platypus (RA: 28.7%), and the subdominant species was Zacco koreanus (RA: 15.0%).
The endemic species were 21 species (RA: 31.3%). The endangered fishes were Acheilognathus
somjinensis (Level 1), Lampetra reissneri (Level II) and Microphysogobio koreensis (Level II).
The exotic species were Carassius cuvieri, Lepomis macrochirus and Micropterus salmoides. We
supposed that Odontobutis interrupta in the Seomjin River is translocated species.
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%ﬁ) St. A: Sedong stream

St. I: Seosi stream

St. 4 FAF St 3
1 St. 2
St. 1
& St. 6
Q st.[5
S )
o&\ St. B: Imsil stream
& st. 7
St. D: Osu stream
St. 8
St. 9
St. |1
St. C: Churyeong stream St. 11
St. 12
St. 13
St. 14
St. E: Okgwa stream
St. 15
St. 16
St. 17

St. F: Yo stream

St. J: Hwagae stream

St. 18

" |st. 19

St. H: Hwangjeon stream

St. 21 St. 2
St. 20 St 83 St. K: Hoengcheon River
St. 24
St. 25
St. 26
St. 27

St. L: Jugyo stream

St. G: Boseong River 0 6 12km
Fig. 1. Map showing sampling sites of main stream and tributaries in the Seomjin River.
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AGAZ, AAGAZ Acheilognathus somjinensis, =g A}
2 A.yamatsutae, ZZ2FAF A. majusculus, 312, FF 7]
Sarcocheilichthys variegatus wakiyae, 5-3.7| S. nigripinnis
morii, V&N, B Squalidus japonicus coreanus, & 7H
S. chankaensis tsuchigae, 23 FA} Microphysogobio kore-
ensis, SR M. yaluensis, 2 AY, 4E7N Iksookimia
longicorpa, U|+7| Silurus microdorsalis, w5 AN, AF7}FA}
2] Liobagrus mediadiposalis, X Coreoperca herzi, A}
2] Odontobutis platycephala, @ZFAE] O. interrupta 52
2 ATk (Table 1). 97104 E3], dEFAH] S A+,
Choi (1983, 1988, 1989)¢] A2 Mo A= SHRIHA] A%
U & A1E ol A EF, dAH, 221 0.1%), 8-
(02%) SollA & 2370A17F e o] 2 AL &lT &
At dEFAE = K44 ofFoln, YR Ao T
AAehe glaFgo s et A% AA off Al HlA|
= FF2 v Ao g

2. HA% B9t AR ol fA vl

i)

)
M7 RR S 1~ 2ol H e olFE B 115 39
94%F 1342370A = Q1= Ut (Appendix 2). 0] F Fol=
olF7t 37F (394%) o2 7MY W Fo] @ty 1
o2 Fol& 315 (33.0%), 7HAu] &, 7|5, Aol & gl
ZuolBo] 247k 4% 43%). AolBT} WB 247} 3%
(32%), FOAE 2F (2.1%), 27HX1L7] 9} vitp) o] &Fo] Z}
ZF 15 (1.1%)9 =olqith. dAGgolFfe= AT Acheil-
ognathus lanceolatus, &7, FZ2AY 5 48% (51.1%), 3l
ol "XA], ool Champsodon snyderi, 3 228 Sillago
Jjaponica 5 40%F (42.6%), 2774 olF= WA, Fof, =
o 9 5o Mugil cephalus 5 6% (6.4%)2] A4o] Z4z} &
A=t +HFTLRE E1E oFe= T (29.6%), oFF-
AEL JEAY 9.8%), WEN (14%), E1L7] (6.7%), Z
HAR (43%) 59 woldth. ¥, AHFEE} 0.1% ©]
stof| S|P3t 3| AFEL E&EI Gnathopogon strigatus,
u| 2] Misgurnus anguillicaudatus, 578 °] Leiocassis
ussuriensis, D EAARAYS Tridentiger brevispinis 5 25 10
Foleh 799 B¢ FHFE FFA (22.6%), °F+-H
T2 A70] (20.7%) R, 1 & | (10.3%), =3
% Chaeturichthys hexanema (5.4%) 52 <22 UETH
AHEFFE7E 0.1% olste] djFste FadF 7HIEA 2
Acheilognathus chankaensis, WS X| Abbottina rivularis,
WEX| Phoxinus oxycephalus, /39 Chelidonichthys kumu

5 BE 30F0|4th. ¥F 145 AN, 49, £54

N & 19%°lUth BE7] o EL I3l dFshe o
AHAE (St. UMR - 8, 13, 15 2 16)7} 1= glon] HH]
A 2TEQl EFZ Lepomis macrochirus (St. UMR - 5, 6
U NI WA Micropterus salmoides (St. UMR -5,6,7,8,9,
10, 11,13, 14, 15, 18,20 @ LR - 21)7} 233} (Table 1).
2 A72RE 4 5 o5 SAEE 7R Asnd
F AR (1~20) AFETD 5HF (21 ~27) AHoR ZA4F
F20 ARSI 27 4GS ey gle, T 47
23} 0] W2 fatare & o) 3%
Kang ef al. 0122 375 9% G443 45492 v
sl SlRE Weiges ofsel Aol etaect
of & A7} Ao|g BT}, ol W% 4
7ol Bl sH4 o] o AATSA 48 Bt opet 7]
54, 3194 % ol ol S ATAZIE ojxe) 517
Eo| AAEA] ot AAA thfdol A4 FrAde=2H
& AFIE AATE 4 Qe A2 Foldr)

2) iz
AA7F A F (St. A~L)olA Felgl
T 69% 24328712 &HelE Y. o
42 (60.9%)22 71 @2 Fol &ds}
02 o0& 165 (23.2%), W7|&E 5% (7.
5 2% (29%), Hol&, 277 &, F
o F A 1F (14%)8 w22 &@s}
F9, Sk, vl 7] 5 55% (79.7%), ole 8%
Acanthogobius flavimanus, 5451 Periophthalmus
modestus, B 5 8% (11.6%), 384 o]FE= %9 Lateo-
labrax japonicus, 3], 20], Z27tX 17| 5 6% (8.7%)2.2
et LT LR EIH ojf= Htn (HEH, g4
B 29, 04, S, 07, B4, PR B2
AUZ vetoh (Table 2). £ S€ A7 Kim er al.
(2002)2} Jang ez al.(2009)9] ALAI A= -7F-L 7}
u)2 B g vk glo] & AATe} st o, MA|H e
2 et FEAYUE ARAS, 3+ 79 oAF 5
T2 AAsks Ao A 1= FuH F¢ Hzt
] (43.8%)7F A8HH L, AR (11.2%)7F oF--H sttt
Kim (1997)¢] 9704 gA42E o2 dasse] v &
&o| W23 f4lo] o uigto| zpzbo] wol ZHy 3oj
22 QAR SOt B ATATE Kim (1997)9] 2
3¢} oA v =9 f&o] fAE 2ot AFos
FAE sHolA A2lo] EAFHU oA T Aite HAF
o] A&lo] E83 2HET Abeto] lE xR, XA,
o] &2 AR Ao djFem ¢ oEsta Q=
Ao AAZY = A{FL ZHAIGo], dAEAE, 412
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Table 2. Dominant and sub-dominant species of mainstream and tributaries in the Seomjin River.

Station Dominant species (%) Sub-dominant species (%) Dominant index
St. UMR Zacco platypus (29.6) Zacco temmincki (9.8) 0.39
St.LR Leiognathus nuchalis (22.6) Trachurus japonicus (20.7) 043
St. A Zacco platypus (47 4) Zacco koreanus (14.8) 0.62
St. B Zacco platypus (46.1) Zacco koreanus (15.3) 0.61
St.C Zacco platypus (29.5) Zacco koreanus (20.5) 0.50
St.D Zacco platypus (41.2) Zacco koreanus (15.6) 0.57
St. E Zacco platypus (47.8) Zacco koreanus (10.7) 0.59
St.F Zacco platypus (44.3) Zacco koreanus (21.2) 0.66
St.G Zacco platypus (27.2) Zacco koreanus (18.4) 0.46
St. H Zacco koreanus (25.7) Zacco platypus (25 .4) 0.51
St. 1 Zacco platypus (30.8) Zacco koreanus (26.9) 0.58
St.J Zacco koreanus (57.2) Plecoglossus altivelis (11.2) 0.68
St. K Zacco platypus (26.2) Zacco koreanus (15.7) 042
St.L Zacco platypus (43.8) Acheilognathus lanceolatus (11.2) 0.55
Total Zacco platypus (28.7) Zacco koreanus (15.0) 0.44

St. UMR (St. 1 ~20): Upper, Middle region, St. LR (St. 21 ~27): Lower region.
St. A, Sedong stream; St. B, Imsil stream; St. C, Churyeong stream; St. D, Osu stream; St. E, Okgwa stream; St. F, Yo stream; St. G, Boseong River; St. H,
Hwangjeon stream; St. I, Seosi stream; St. J, Hwagae stream; St. K, Hoengcheon River; St. L, Jugyo stream.

Table 3. Endangered species, exotic species and translocated species of mainstream and tributaries in the Seomjin River.

Main stream Tributaries
Scientific names St. UMR St.LR
A B C D E F G H
4 5 6 7 8 9 10 11 13 14 15 16 18 20 21

Family Petromyzonidae

Lampetra reissneri 1 2 1
Family Cyprinidae

Carassius cuvieri 11 2 8 10 8

*Acheilognathus somjinensis 3 15 3 5 8

*Microphysogobio koreensis 3
Family Odontobutidae

Odontobutis interrupta® 1 1 3 2 1 10 5
Family Centrachidae

Lepomis macrochirus 21 6 16 12

Micropterus salmoides 34 7 41 17 16 8 6 5 16 3 4 3 6 19 4 32 20 18 31 6 2

St. UMR (St. 1 ~20): Upper, Middle region, St. LR (St. 21

~27): Lower region.
*: Korean endemic species, Bold type: exotic species, ®: translocated species,

__:endangered species.

St. A, Sedong stream; St. B, Imsil stream; St. C, Churyeong stream; St. D, Osu stream; St. E, Okgwa stream; St. F, Yo stream; St. G, Boseong River; St. H,

Hwangjeon stream.

S 18F0)3th. EF97] oMYF
x}-,_7} FFH (St O)ellA A 43

22 139 et YAy
on gl ke o

E20] Lampetra reissneri (83, St. F), 247 (St. G), A
7St K)gk RaAFA (St G)7F BelE e, lgae HE
o] Carassius cuvieri= YA (St. B), A, 2474 (St. D),

83 9 B EFAL 9W Hae dAH, =5, e
A (St. D), 34 (St.E), 84, BAZ}F, B4 A (St. H)olA &
L=
JESE AHF, oldE F
BHoFo == oFE

LA

ZAA AR AnuE 87

i e

FAY 2F7] o E [9¢ GRS 27 T
&5 Qo7iAN et A SAAD A A= AT, 1TF<f 5
= OEAY Lampetra reissneriz= 23 (174A)), A7 (2
AR, A7 (1A SolA % 4RSSt me)
FAH= BAZF GAAD A EHR1E 9T} (Table 3, Fig. 2). <] 24
29| AL 989 Carassius cuvieri= YAA (1174A), 3
A QAAD, &5 871A), 84 1074A), 247 871A) &
oA & 3970A7F EdsHEAL, EFAL F - AR W3AAD
ok @ (1270A) FolA F 5570A17F @t vlas 2
F (667hANe AlEH (19704, AL @7HA), FBH (32
A, L= 2074A), L2Hd (1874A]), &4 174D, B4
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N St. A: Sedong stream Endangered species
@ ®: Lampetra reissneri
@ : Microphysogobio koreensis
@Q): Acheilognathus somjinensis
B Exotic species
& ©©® ©© @: Carassius cuvieri
szr St. B: Imsil stream ®: Lepomis macrochirus
L ®: Micropterus salmoides
& ®
& @ )
9 ®® Translocated species
@: Dontobutis interrupta
St. D: Osu stream
®®
6
9 @
@ ©®
® @) St. F: Yo stream
St. C: Churyeong stream
®E®
® 0@
@ .
St. E: Okgwa stream ® @ St. I: Seosi stream
®®
® St. J: Hwagae stream
6
St. G: Boseong River
St. K: Hoengcheon River
0@ ®
@e@ St. H: Hwangjeon stream

0)

St. L: Jugyo stream

Fig. 2. Distribution of endangered species, exotic species and translocated species in the Seomjin River.

ZF 670, FRAA QAA) FollA F 29870A7F A7 = At
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L H AARAD, 834 (10704, 237 S7hAD A & 23704
7 A= ARZFA ] AARET} obd JAYHLOZ o]
YEfo] E23ta dFo] Fl= .

4. L4

Mo

AR 2R A7 o7l tiet 2HEAE AT
o, A = A 3.03, FFE A 0652 FF

T AL 10.192 UJERFTH (Table 4). 0]} Zro] A8t

W

=~

2z

EAT 293 59 WolA & of, 437
o] 71 theFgol 1 A AFEA
I Y= Ao R wekEh Kim er al. (2002)S THFE A4
A Uehd A vnd oopst o7k A4leh
sttt B skt e 2|5 2.0 o[4S
Yehd 182 St.B,C,D,E,F,G,H, K, L2 Yehgth. gt
Holl St. A(1.9N)%} T (159X 7= HdE A 20 olstE
Hgon olgt Zre ¥ st Zol7t HE AHAF
Ao g ulM AR 7F roFst] Fat Hah FHA
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Table 4. Diversity analysis of the fish collected at mainstream and
tributaries in the Seomjin River.

Station Diversity (H) Eveness Richness
St. UMR 2.85 0.73 5.64
St. LR 293 0.66 9.20
St. A 1.97 0.61 3.67
St. B 2.20 0.63 4.88
St.C 2.58 0.69 5.38
St.D 2.30 0.63 499
St.E 2.13 0.63 4.11
St.F 2.12 0.56 495
St. G 2.76 0.69 6.03
St. H 2.47 0.69 4.67
St. 1 2.19 0.61 4.66
St.J 1.59 0.62 1.81
St. K 2.78 0.75 5.31
St.L 2.28 0.66 5.00
Total 3.03 0.65 10.1
St. UMR (St. 1 ~20): Upper, Middle region, St. LR (St. 21 ~27): Lower
region.

St. A, Sedong stream; St. B, Imsil stream; St. C, Churyeong stream; St. D,
Osu stream; St. E, Okgwa stream; St. F, Yo stream; St. G, Boseong River;
St. H, Hwangjeon stream; St. I, Seosi stream; St. J, Hwagae stream; St. K,
Hoengcheon River; St. L, Jugyo stream.

5.7|12833 vw

Choi (1983, 1988, 1989)= ARA7}; A A 83} 45&
Zol AAgt L g v Qv 2 :1”3401]*1b 41
I 81& 107F0] E83ste] olF THY AL, AdA o=
T 433 82% 11459 o77F A4 - 2o IA 7|F
" FEG A T SIS olf2e AR Y Ao,
AL AT A9 H &old W3}, =AY A
%0 A% 74 So] 4E ACR FZHC} £ Choi (1983,
1988, 1989)°f o3t Ao 79 sfjitofo] Tt A
7 FEEd oY # Ao E st AR 2
AFo 2N AHE 4t} 405 o] FlH dAF
o] 135S 25 &A A ez AA HAH oF
£ 71& E28EY F 53F0] AAEF| FHEHAGL B
T itk 3% gAR, dAEARE, SEEAE, HEAL A
E%F7N Cobitis lutheri, 578 °l, A7 A, AEFAE, H
AT+ Chaenogobius urotaenius, DEFEY% Tridentiger
bifasciatus, WEAARAGTE, 552 9 WA 5 1359 ojF =
2ol A2 BUE Aol A MR oIF B4
o] Z71ol 71t Act. W, ol x| Abbottina springeris, &
v Lefua costata, =% 3] 2] Monopterus albus, E7-2 4]
Micropercops swinhonis, 5% Macropodus chinensis ‘&
5% olfe 7€ AFlA 7IEHAE Aoy & Aol A
S3o] IR & For AA A4 T4 Faade

2 235t B3 oA tErol Y] FfolME §
ol jZ F71EA

(R=R=%\8
ETE

1, ZEE Rhinogobius giurinus-< 7|

Zo] A4jo] Bl @ Folup & Aol tehix] ot 7
FH I} sjatol R = ERt o] Thryssa adelae,
A Fe) Repomucenus valenciennei, =X 70| 5 40%F9]
Mol TFEo] MU iR FBFSE Z7hel] 24 7]
o3t o 7450] Liza haematocheila= 2 A4 &
3}A] ool 2HF49 A Q Qo2 FLEgTt V| 2EH

oA A&lo] glE ot & Ao HHEHA g2 of
Folzt dx = A HYE Ffsta, Bk AU A
7k olold A Al BT TP Aol YonE BEH
SAG AR @A gaska ok BAsls ol
& Ao AzHEt Dot el (Mol 222 9 W)
o A9 AREe] Z742 A% B2l R ofght Ho] 4
3 5o B4R 5440 Zato] MUY FAHAE T
TA7IL 2 A4 -7 ARF oA glof (Ross 1991
Martinez ef al. 1994) 3317} EAbol{ HE2SE 8 7414

Azoz H

ol Weluere vhisfor & o2 Hekwch
by | o
o | e

HA7e] BR ARE g
d 9¥7HA] 7S AT A, F 135 4137 814 107
F 3175170A17F ERlE Qi 2@/ FollAl 12+ %*#01
FE 578 (53.3%), 224 ol 7E 105 (9.3%), sfitol#
40% (374%)2.2 FIE it AA £7EL v Zacco
platypus (28.7%), oF$-AEL FZAY Z. koreanus (15.0%)
2 yehytth 32 14E2 A4 21%F (31.3%)0] S8
ou BT FANA 19502 thfstA Sl . 8
BAA HE7] oY FE 15U QAGAF Acheilognathus
somjinensis, I5Q] &7 Lampetra reissneri®} R FAL
3FoIUH. YHFS 2F 3
207 "B Carassius cuvieri, =52 Lepomis macrochi-
rus @ W2 Micropterus salmoidesStr. BE-5At2] Odonto-
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Appendix 1. The locality of collected sites of the Seomjin River.

Station Latitude (N) Longitude (E) Station Latitude (N) Longitude (E) Station Latitude (N) Longitude (E)

UMR-1 35°40'42.68"  127°23"2.77" St.D-2 35°26'19.73"  127°14'59.30"  St.G-23 34°46'14.76"  127°5'40.63"
UMR-2 35°41'59.06"  127°23'22.37"  St.D-3 35°28'7.89" 127°16'20.81"  St.G-24  34°47'43.65"  127°4'22.31"
UMR-3 35°43'48.35"  127°21'53.92"  St.D-4 35°29"28.47"  127°14'43.11"  St. G-25 34°48'36.77"  127°0'53.18"
UMR-4 35°42'49.22"  127°17'2591"  St.D-5 35°29'54.15"  127°18'42.46"  St.G-26  34°45'53.50"  126°59'11.86"
UMR-5 35°39'39.77"  127°16'28.87"  St.D-6 35°3023.61"  127°21'41.64"  St.H-1 35°4'28.34" 127°27'38.83"

UMR-6 35°39'11.37"  127°13'36.45"  St.D-7 35°29'29.42"  127°21'49.20"  St.H-2 35°5'1.53" 127°26'39.78"
UMR-7 35°36'39.20"  127°1123.83"  St.D-8 35°30'19.02"  127°23'15.66"  St.H-3 35°5'16.03" 127°23'39.81"
UMR-8 35°31'31.39"  127°6'52.33" St. D-9 35°31'12.11"  127°23'37.38"  St.H-4 35°5'8.30" 127°25'12.72"
UMR-9 35°30'54.66"  127°9'47.57" St. E-1 35°13'55.02"  127°7'27.47" St. H-5 35°6'1.49" 127°25'8.25"

UMR-10  35°29'39.75"  127°11'3527"  St.E-2 35°15'59.00"  127°7'33.7" St. H-6 35°6'52.82" 127°25'58.31"
UMR-11  35°26'11.66"  127°12'15.80"  St.E-3 35°14'51.53"  127°10'56.86"  St.H-7 35°7'11.73" 127°26'50.31"
UMR-12  35°23'48.32"  127°12'58.24"  St.E-4 35°15'44.42"  127°9'30.39" St. H-8 35°8'0.69" 127°27'6.98"

UMR-13  35°22'1.74" 127°11'48.77"  St.E-5 35°17'47.23"  127°8'48.93" St. H-9 35°6'16.17" 127°30"7.21"

UMR-14  35°2026.84"  127°11'35.69"  St.E-6 35°19'15.05"  127°10'49.32"  St.H-10  35°6'11.54" 127°29'15 42"
UMR-15  35°182791"  127°18'3.70" St. F-1 35°32'11.47"  127°32'41.85"  St.H-11 35°6'48.49" 127°28'31.99"
UMR-16  35°15'51.87"  127°20'49.30"  St.F-2 35°29'20.67"  127°28'25.11"  St.H-12  35°8'5.77" 127°27'57.72"
UMR-17  35°14'15.92"  127°22'1541"  St.F-3 35°27'29.41"  127°26'8.13" St. H-13 35°8'43.17" 127°27'43.08"
UMR-18  35°11'39.10"  127°22'37.82"  St.F-4 35°25'21.72"  127°24'44.27"  St.H-14  35°9'30.49" 127°27'33.12"

UMR-19  35°11'13.49"  127°25'11.34"  St.F-5 35°23'59.05"  127°25'55.29"  St.1-1 35°19'12.89"  127°27'40.70"
UMR-20  35°9'59.27" 127°27'55.26"  St.F-6 35°24'32.83"  127°23'32.47"  St.1-2 35°18'35.20"  127°25'55.06"
LR-21 35°12'3.93" 127°29'35.17"  St.F-7 35°24'11.64"  127°21'56.90"  St.1-3 35°17'6.50" 127°24"26.73"
LR-22 35°11'25.20"  127°32'49.50"  St.F-8 35°23'27.35"  127°21'40.24"  St.1-4 35°15'28.32"  127°26"27.57"
LR-23 35°11'15.12"  127°37'15.52"  St.F-9 35°23'36.54"  127°19'59.56"  St.1-5 35°14'33.14"  127°26'41.45"

LR-24 35°8'14.19" 127°41'8.15" St. F-10 35°22'3.15" 127°20"15.75"  St.1-6 35°13'23.66"  127°27'41.25"
LR-25 35°4'41 42" 127°43'43.44"  St.F-11 35°22'4.61" 127°19'39.11"  St. 1-7 35°12'36.40"  127°28'39.06"
LR-26 34°59'18.58"  127°46'41.27"  St.F-12 35°22'3.68" 127°19'1.80" St. J-1 35°17'45.88"  127°3822.91"
LR-27 34°57'44.32"  127°45'30.50"  St.F-13 35°20'34.42"  127°18'19.96"  St.J-2 35°16'6.30" 127°37"25 47"
St. A-1 35°46'18.57"  127°23'1.66" St. F-14 35°19'8.27" 127°18'44.17"  St.]J-3 35°15"27.02"  127°38'13.91"
St. A-2 35°45'54.05"  127°22'23.22"  St.G-1 35°10'39.03"  127°21'29.90"  St.J-4 35°14'11.64"  127°38'28.60"
St.A-3 35°47'53.93"  127°19'47.00"  St.G-2 35°7"26.90" 127°22'4.86" St.J-5 35°13'3.44" 127°38'41.28"
St. A-4 35°47'34.83"  127°20'44.89"  St.G-3 35°8'55.84" 127°19'9.90" St. J-6 35°12'46.41"  127°38'19.65"
St. A-5 35°45'48.10"  127°20'8.60" St. G-4 35°6'31.87" 127°17'59.78"  St.J-7 35°12'27.56"  127°38'9.58"
St. A-6 35°45'10.51"  127°20'58.96"  St.G-5 35°7'46.77" 127°15"26.48"  St.J-8 35°11'52.62"  127°37'55.83"
St. B-1 35°35'43.66"  127°15'37.48"  St.G-6 35°5'20.09" 127°15'34.74"  St.J-9 35°1121.59"  127°3726.97"
St. B-2 35°36'39.02"  127°16'40.72"  St.G-7 35°2'52.90" 127°1725.90"  St.K-1 35°9'31.77" 127°4724.61"
St. B-3 35°36'44.16"  127°17'38.58"  St.G-8 35°3'50.60" 127°16'16.46"  St.K-2 35°7'50.65" 127°48'48.99"
St. B-4 35°37'48.86"  127°18'15.53"  St.G-9 34°54'23.65"  127°17'8.81" St. K-3 35°6'12.56" 127°46'43.16"
St. B-5 35°38'16.96"  127°17'0.12" St. G-10 34°57'50.26"  127°15'59.00"  St.K-4 35°5'20.75" 127°47'57.02"
St. B-6 35°39"22.61"  127°16'54.49"  St.G-11 35°9'18.60" 127°3'40.69" St. K-5 35°4"25.77" 127°46'27 41"
St. B-7 35°38'59.15"  127°16'9.79" St. G-12 35°1020.11"  127°5'39.16" St. K-6 35°4'26.36" 127°47'12.36"
St. C-1 35°33'45.42"  127°1'53.11" St. G-13 35°8'25.41" 127°6'41.93" St. K-7 35°3'34.45" 127°46'59.83"
St. C-2 35°31'50.08"  127°0'50.88" St. G-14 35°5'45.62" 127°8'10.93" St. K-8 35°2'56.34" 127°46'57.76"
St. C-3 35°30'13.17"  127°0'49.07 St. G-15 35°3'53.78" 127°729.77" St. K-9 35°2'15.95" 127°47'6.99"
St. C-4 35°28'58.70"  126°59'32.87"  St.G-16 34°58'38.51"  127°4'38.11" St. K-10 35°1'45.59" 127°472.98"
St. C-5 35°29'34.68"  126°58'34.58"  St.G-17 35°1'27.92" 127°6'51.38" St.L-1 35°1'3.01" 127°49'46.16"
St. C-6 35°28'22.97"  126°58'9.88" St. G-18 34°59'34.15"  127°8'13.04" St.L-2 35°020.14" 127°49'9.27"
St. C-7 35°26'35.69"  126°58'18.26"  St.G-19 34°52'33.31"  127°12'0.46" St. L-3 35°0'43.13" 127°49'8.28"
St. C-8 35°26'4.90" 126°56"2.50" St. G-20 34°51'47.49"  127°9'3.53" St. L-4 34°58'57.56"  127°48'8.27"
St. C-9 35°26'50.52"  126°55'12.71"  St. G-21 34°49'52.21"  127°8'51.21" St. L-5 34°59'41.71"  127°47'36.04"
St. D-1 35°25'51.56"  127°13'43.51"  St.G-22 34°48'22.30"  127°102.23"

St. UMR (St. 1 ~20): Upper, Middle region, St. LR (St. 21 ~27): Lower region.
St. A, Sedong stream; St. B, Imsil stream; St. C, Churyeong stream; St. D, Osu stream; St. E, Okgwa stream; St. F, Yo stream; St. G, Boseong River; St. H,
Hwangjeon stream; St. I, Seosi stream; St. J, Hwagae stream; St. K, Hoengcheon River; St. L, Jugyo stream.
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