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Abstract The objectives of this study were to analyze the fish community structures and distribution
characteristics of fisheries resources in the Osip Stream and Wangpi Stream, fishery resources protection areas.
For the study, we conducted fish samplings four times in the two streams from April to October 2019. In Osip
Stream and Wangpi Stream, we sampled 31 species and 29 species and the dominant species were Zacco platypus
(28.6%) and Squalidus multimaculatus (41.7%), respectively. According to the life type of fish species, primary
freshwater species were collected 18 species (58.1%) and 21 species (72.4%), and migration fishes were sampled
4 species (12.9%) and 6 species (20.7%) in Osip Stream and Wangpi Stream, respectively. Fisheries resources
species showed high relative abundance in June, and the fish biomass was highest in October. As a results of
comparing the previous studies with this study, both rivers showed high biodiversity and were found to maintain
stable populations of fishes. According to analysis of tolerance guilds, the proportion of tolerant species, based on
the number of individuals, was composed of 14.4% and 1.1% in Osip Stream and Wangpi Stream, respectively.
This very low ratio of tolerant species confirmed that both streams have very good physiochemical environment
conditions. From the above results, it was judged that the fishery resource protection areas of Osip Stream and
Wangpi Stream have high ecological function and preservation value. For sustainable use and management of
fishery resource protection areas of Osip Stream and Wangpi Stream, it is suggested that biological disturbance
management, fish discharge projects considering environmental capacity, efforts to improve the habitat
environment, and establishing a fishery resource protection areas management system were necessary as
considerations.
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Fig. 1. The map showing fish sampling sites in Osip Stream and
Wangpi Stream, Korea.
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Table 1. Fish fauna, compositions and biomass of fishes sampled in Osip Stream.

Apr. Jun. Aug. Oct. Total RA (%)

Scientific name
N(nd.) W(g) N(@nd) W(g) N(nd) W(g N(@nd) W(g) N(nd) W(g) N(nd) W(g)

Clupeidae

Konosirus punctatus 1 29.8 1 155.6 2 185.4 0.21 1.58
Cyprinidae

Cyprinus carpio 2 233.5 1 56.2 3 289.7 0.31 247

Carassius auratus 2 37.0 6 167.9 4 124.0 1 41.8 13 370.7 1.34  3.16

Rhodeus ocellatus 4 7.5 3 7.4 7 14.9 0.72  0.13

Acheilognathus rhombeus 1 3.5 1 35 0.10  0.03

Pseudorasbora parva 1 4.3 1 4.3 0.10 0.04

Pungtungia herzi 11 36.6 5 17.1 1 4.9 17 58.6 1.75  0.50

*Squalidus multimaculatus 4 10.5 57 112.2 4 7.2 65 129.9 6.69 1.11

Rhynchocypris oxycephalus 3 6.7 2 4.0 1 1.2 6 11.9 0.62 0.10

Tribolodon hakonensis 16 85.0 19 219.9 12 89.7 15 85.5 62 480.1 6.39 4.10

*Zacco koreanus 1 2.0 1 2.0 0.10  0.02

Zacco platypus 83 657.0 61 268.1 63 3114 22 1095 229 1,346.0 2358 11.49
Cobitidae

Misgurnus mizolepis 2 5.7 2 5.7 0.21 0.05

*lksookimia yongdokensis 3 11.3 1 7.0 2 9.5 6 27.8 0.62 0.24
Siluridae

Silurus asotus 1 12.8 1 12.8 0.10  0.11
Osmeridae

Plecoglossus altivelis 60 638.3 50 478.8 28 5833 24 639.0 162 2,3394  16.68 19.97
Salmonidae

Oncorhynchus keta 1 0.6 1 0.6 0.10  0.01
Mugilidae

Mugil cephalus 1 43.6 16 189.9 48 3722 21 1,566.9 86 2,172.6 8.86 18.55
Adrianichthyidae

Oryzias latipes 2 1.1 2 1.1 0.21 0.01
Hemiramphidae

Hyporhamphus sajori 2 98.4 2 98.4 0.21 0.84
Centropomidae

*Coreoperca herzi 2 19.0 1 14.4 3 334 031  0.29
Odontobutidae

*QOdontobutis platycephala 1 48.8 1 48.8 0.10 042
Gobiidae

Chaenogobius urotaenia 5 20.4 2 4.9 1 0.7 8 26.0 0.82 0.22

Acanthogobius flavimanus 1 56.0 1 28.5 4 354 21 524.6 27 644.5 2.78  5.50

Rhinogobius giurinus 1 1.0 1 1.0 0.10  0.01

Rhinogobius brunneus 1 1.1 1 1.1 0.10  0.01

Tridentiger obscurus 2 13.9 2 13.9 0.21 0.12

Tridentiger brevispinis 34 206.1 116 652.2 27 115.1 27 150.1 204 1,123.,5  21.01  9.59

Luciogobius guttatus 1 2.1 1 2.1 0.10  0.02
Tetraodontidae

Takifugu niphobles 2 54.0 18 1,003.6 2 40.8 30 1,131.7 52 2,230.1 536 19.04
Embiotocidae

Ditrema temmincki 1 7.7 1 26.8 2 34.5 021  0.29
Number of species 17 17 21 21 16 16 16 16 31 31
Number of individuals 221 1,8544 373 34723 207 1,793.7 170 14,5939 971 11,7143

*Korean endemic species, RA: Relative abundance (%)
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Table 2. Fish fauna, compositions and biomass of fishes sampled in Wangpi Stream.
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Apr. Jun. Aug. Oct. Total RA(%)
Scientific name
N(nd.) W(g) N(ind.) W(g) N(nd) W(g) N(nd) W(g) N(nd) W(g) N(ind) W(g)

Cyprinidae

Cyprinus carpio 1 143 1 4.5 2 147.5 0.11  0.57

Carassius auratus 2 37.2 1 11.1 4 4359 4 174.1 11 658.3 0.60 2.53

Rhodeus ocellatus 1 44 1 44 0.05 0.02

Acheilognathus rhombeus 1 1.2 1 1.2 0.05 0.00

Pseudorasbora parva 2 44 2 4.4 0.11  0.02

Pungtungia herzi 30 196.9 96 768.2 28 60.6 32 223.6 186 11,2493 1020 4.80

*Squalidus multimaculatus 24 108.7 304 1,052.6 388 685.5 44 873 760 19341 41.69 743

Hemibarbus longirostris 1 33 18 473 7 33 4 101.3 30 610.6 1.65 235

Pseudogobio esocinus 3 51.1 65 2,363.7 5 157.6 10 521.8 83  3,094.2 4.55 11.89

*Microphysogobio yaluensis 5 8.3 7 15.9 1 4.7 1 0.4 14 29.3 0.77 0.11

Tribolodon hakonensis 2 15.2 28 235.7 13 21.1 22 390.1 65 662.1 357 254

Tribolodon brandtii 3 2,164.6 3 2,164.6 0.16 832

*Zacco koreanus 6 87.7 23 126 25 1515 17 344.2 71 709.4 389 273

Zacco platypus 19 190 86 594.6 28 1473 133 1,330.2 266 2,262.1 1459 8.69
Cobitidae

Misgurnus anguillicaudatus 1 6.3 1 6.3 0.05 0.02

Misgurnus mizolepis 1 3.7 1 19.2 2 229 0.11  0.09

Cobitis hankugensis 4 24.5 20 128.4 3 15.3 4 30.9 31 199.1 1.70  0.77
Siluridae

Silurus asotus 1 890.1 1 890.1 0.05 342
Amblycipitidae

*Liobagrus mediadiposalis 2 10.8 3 13 2 14.4 1 8.5 8 46.7 0.44 0.18
Osmeridae

Plecoglossus altivelis 143 1,083.2 17 150 16  140.8 46 1,0284 222 24024 12.18 9.23
Salmonidae

Oncorhynchus keta 1 0.7 4 6,921 5 6,921.7 0.27 26.60

Oncorhynchus masou masou 1 542.2 1 502.3 21,0445 0.11 4.01
Mugilidae

Mugil cephalus 1 251.4 1 251.4 0.05 0.97

Lateolabracidae

Lateolabrax maculatus 1 7.1 1 7.1 0.05 0.03
Centropomidae

*Coreoperca herzi 3 754 16 187.6 13 162.2 2 39.8 34 465 1.87  1.79
Odontobutidae

*Odontobutis platycephala 2 29.8 4 52.6 5 96.9 1 9.3 12 188.6 0.66 0.72
Gobiidae

Chaenogobius urotaenia 1 17.5 3 21.1 4 38.6 0.22 0.15

Tridentiger brevispinis 1 4 1 4 0.05 0.02

Rhinogobius brunneus 1 32 2 2.1 3 53 0.16 0.02
Number of species 21 21 19 19 18 18 19 19 29 29
Number of individuals 256 41503 696 17,7709 542 2,116.2 329 11,987.8 1823 26,025.2

*Korean endemic species, RA: Relative abundance (%)



62 UHE - olTY - XY
400 20
==Individuals —&— Species
300 14 3 115
12
0 7]
© @
3 200} ./\:/. 110
= Q
k] )
=
100 15
178 181 163 141
0 0
Apr. Jun. Aug. Oct.

(a) Osip Stream

400 20
==lndividuals —&—Species
300 + 13 13 115
12 12
= @
]
3 200 + {10 3
= o
E 1]
100 45
184 264 119 246
0 0
Apr. Jun. Aug. Oct.

(b) Wangpi Stream

Fig. 2. Variations of fish species and compositions in fishery resources species.

Table 3. Relative abundance of migration species in Osip Stream and Wangpi Stream.

Relative abundance (%)

Station Species Life type
Apr. Jun. Aug. Oct.
Tribolodon hakonensis Anadromous 7.2 5.1 5.8 8.8
Osip stream Plecoglossus altivelis Amphidromous 27.1 13.4 13.5 14.1
Oncorhynchus keta Anadromous 0.5 - - -
Tribolodon hakonensis Anadromous 0.8 4.0 24 6.7
Tribolodon brandtii Anadromous 1.2 - - -
Wangpi stream Plecoglossus altivelis Amphidromous 55.9 24 3.0 14.0
Oncorhynchus keta Anadromous 0.4 - - 1.2
Oncorhynchus masou masou Anadromous - 0.1 - 0.3
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Table 4. The changes of ichthyofauna in Osip Stream from 2000 to 2019.

References
Scientific name Present study Remarks*
2000 2009” 2010’

Clupeidae

Konosirus punctatus 10 2 Ph, F
Anguillidae

Anguilla japonica 9 Ca
Cyprinidae

Cyprinus carpio 1 1 3 F

Carassius auratus 10 18 13 F

Rhodeus ocellatus

Acheilognathus rhombeus

Pseudorasbora parva 18 11 1

Pungtungia herzi 25 17

Squalidus gracilis majimae 20 Ke

Squalidus multimaculatus 52 65 Ke

Rhynchocypris oxycephalus 22 10 6 F

Tribolodon hakonensis 38 71 12 62 An, F

Zacco temminckii 18 F

Zacco koreanus 93 1 Ke, F

Zacco platypus 12 201 229 F
Cobitidae

Misgurnus anguillicaudatus 10 F

Misgurnus mizolepis 2 F

Iksookimia longicorpa 3 Ke

Tksookimia yongdokensis 15 6 Ke
Siluridae

Silurus asotus 1 F
Amblycipitidae

Liobagrus mediadiposalis 1 Ke
Osmeridae

Hypomesus nipponensis 3 An, F

Plecoglossus altivelis 52 25 162 Am, F
Salmonidae

Oncorhynchus keta 1 An, F
Mugilidae

Mugil cephalus 43 86 Ph, F
Adrianichthyidae

Oryzias latipes 15 2
Hemiramphidae

Hyporhamphus sajori 2 Ph, F
Gasterosteidae

Gasterosteus aculeatus 11 An
Platycephalidae

Platycephalus indicus 1 Ph, F
Centropomidae

Coreoperca herzi 3 Ke, F
Leiognathidae

Nuchequula nuchalis 14 Ph



https://terms.naver.com/entry.naver?docId=1170509
https://terms.naver.com/entry.naver?docId=1169731

64 LAS . 0|RIY - ZEHI -

Table 4. Continued.

References
Scientific name Present study Remarks*
2000' 2009 2010°

Gerreidae

Gerres oyena 1 Ph
Odontobutidae

Odontobutis platycephala 11 3 1 Ke, F
Gobiidae

Chaenogobius castaneus 55 Ph

Chaenogobius urotaenia 46 26 8 Am, F

Acanthogobius flavimanus 22 27 Ph, F

Acanthogobius lactipes 25 Ph

Rhinogobius giurinus 1 Ph

Rhinogobius brunneus 9 35 1

Tridentiger obscurus 2 Ph

Tridentiger brevispinis 105 90 38 204

Luciogobius guttatus 1 Ph
Tetraodontidae

Takifugu niphobles 3 52 Ph, F
Embiotocidae

Ditrema temmincki 2 Ph, F
Number of species 17 13 16 31

References: Hwang et al. (2000), MOE/NIER(2009), Kim and Joo (2010)

*Ke: Korean endemic species, En: Endangered species, Ca: Catadromous fish, Am: Amphidromous fish, An: Anadromous fish, Ph: Peripheral fish, F: Fisheries

resource species
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%4 Hong et al. (2016)2] AFoA 322202 713
A Wb, B Ao A 29%, Kim and Ahn (2002) 14
, Chae and Yoon (2003) 20, Kim et al. (2009) 19&0°] &
g Aoz FAHUTH(Table 5). & AFolA= EAE,
0y (Oncorhynchus masou masou), 35| (Lateolabrax
maculatus) 32| A4o] F7t2 B )3, A A+ 2
= TS 153 45F9 o|F7F S skl 425}
= Ao 2 yelyth 8ol (Carassius auratus), A=Y, 2
2], g, 29, BT (Gymnogobius urotaenia), B o]
(Rhinogobius brunneus), W EAATE 5 8F2 AA| A}
oA BF st AT HFH AL s, E
Z 710 BN E T2 TFEAO] (Lethenteron reissneri) 2

SHE570 (Cottus hangiongensis)= ©1& AFto|A Z+z}+ 1

gl of i et
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A 8 TAAP Basge, & AFolxE o] o
ARA) grolet. G Ao AdekE A A2
H3lE= Fig. 304 E& vkl ZHo] Kim and Ahn (2002)<]
QolH EH B4 u&o] 357%2 RO ol F 50%
MR A5 Asen S ke & Sel
2HFoR UM YEAR A9 oo go® A0 9
AR PAE W HAAE BAZI YAE TS
Ao BlES L1~11.7%9] "= 2en, F244%0)
< Kim ez al. 2009)9] gFolA 17.3%=2 7P @ekont
°o|% F7He A& e (Fig. 4).
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AT FoHAA E8E olfe 44 1 JJr 31
9717Hxil 2 117} 29% 1,823/ 2 Vel on, dukd
2 32 FYHE sholA dolit o7 F4HI7 =
A g2 EAI AX|dt= AEFS E I th(Byeon and Oh,
| A=

lo ofx

H

2015). 253 (Korea endemic species)< 3|d 4=

o] EAT 87 2 AEAA EAS T 5 Sl 7]
| H=tl (Hur er al., 2011), A3} Fu]HofA &<l
2 FAHE= 247 16.1% D 24.1%2 JEGTH &
et AR @2olo] 183} vlzol 28.8% (Kim, 2005)
2 28.4% (Son and Song, 2006)°]l B]3] thd WA vERg
) ol Fal 449 AYA 9 A9 S50z o
IFFo] FA4E 50| E2 TEZAQA Yl (Nam et al.,
2002)1} & AT PR G FFS W okF 1
of fAIske] 13 Fol7t R A{FY A4 7Hs
Aol Agjd oz 1y g8 Aoz Tty ot
A 7 AN 3T APAFANA SHT o
F9] 4= Hwang et al. (2000)°] 173 (1X]3/63]), MOE/
NIER (2009) 133 (1x]3/23]), Kim and Joo (2010)= 16%
(Ao Hug v glow, & 2AbofA 31F (14
A/ag)yol Y=o AiF ez B Fol EAFHU o]
23t Aits AT AT 5 o RAMA = ARESHA]
AUE oAFE F7ste] 2ARE YY) 2ol s
& FHEE AGst= U4 9 oFAY olF o] AHiA

o= wo| A Uehd Antz Bt 9| 4
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Table 5. The changes of ichthyofauna in Wangpi Stream from 2001 to 2019.

References
Scientific name Present study Remarks*
2001 2003 2009 2016

Petromyzonidae

Lethenteron reissneri 1 En
Cyprinidae

Cyprinus carpio 1 6 2 F

Carassius auratus 13 12 4 20 11 F

Rhodeus uyekii 6 Ke

Rhodeus ocellatus 7 1 1

Acheilognathus rhombeus 1

Acanthorhodeus gracilis 3 Ke

Pseudorasbora parva 2 2 2

Pungtungia herzi 12 63 35 186

Squalidus multimaculatus 17 25 27 51 760 Ke

Hemibarbus labeo 2 4 F

Hemibarbus longirostris 7 21 2 30 F

Pseudogobio esocinus 1 11 23 4 83 F

Microphysogobio yaluensis 1 5 14 14 Ke

Tribolodon hakonensis 1 7 102 65 An, F

Tribolodon brandtii 3 An

Rhynchocypris oxycephalus 35

Zacco temminckii 19 F

Zacco koreanus 54 71 Ke, F

Zacco platypus 43 58 9 112 266 F

Hemiculter eigenmanni 1
Cobitidae

Misgurnus mizolepis 3 4 2 F

Misgurnus anguillicaudatus 4 1 F

Cobitis hankugensis 2 32 31 Ke
Siluridae

Silurus asotus 1 1 1 F
Bagridae

Pseudobagrus fulvidraco 1 F
Amblycipitidae

Liobagrus mediadiposalis 7 8 Ke
Osmeridae

Hypomesus nipponensis 1 An, F

Plecoglossus altivelis 15 20 31 137 222 Am, F
Salmonidae

Oncorhynchus keta 49 5 An, F

Oncorhynchus masou 2 An, F
Mugilidae

Mugil cephalus 15 1 Ph, F

Chelon haematocheilus 1 Ph, F
Moronidae

Lateolabrax maculatus 1 Ph, F
Cottidae

Cottus hangiongensis 1 10 En, Ke, Am
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Table 5. Continued.
References
Scientific name Present study Remarks*
2001" 2003 2009° 2016

Centropomidae

Siniperca scherzeri 1 F

Coreoperca herzi 1 8 17 34 Ke, F
Odontobutidae

Odontobutis platycephala 3 1 5 12 Ke, F
Gobiidae

Chaenogobius urotaenia 8 23 10 100 4 Am, F

Acanthogobius lactipes 8 Ph

Rhinogobius brunneus 9 8 6 78 3

Tridentiger obscurus 1 Ph

Tridentiger brevispinis 1 21 6 87 1

Luciogobius guttatus 2 Ph
Channidae

Channa argus 1 F
Number of species 14 20 19 32 29

References: Kim and Ahn (2002), Chae and Yoon (2003), Kim ef al. (2009), Hong et al. (2016)
*Ke: Korean endemic species, En: Endangered species, Ca: Catadromous fish, Am: Amphidromous fish, An: Anadromous fish, Ph: Peripheral fish, F: Fisheries

resource species

<9I Kim and Ahn (2002) 145 (2% %/23]), Chae and Yoon
(2003) 20& (1A A/23]), Kim ez al. (2009) 19% (1X]8/43])
5°I%1aL, NIFS/IFRI (2015)9] "ol whe} o A
Z7}2 AHE3F Hong ef al. (2016)T £ ZAL| AL 2zt
32F (1N 3/43]) " 29F (127/43])0] &35t W
AR AZRA o2 2 84S FAT 4 9

¥ i N

_)'_\_

o
FHHANA FPE APATfLoA " $3F52 Kim
and Ahn (2002) @ Chae and Yoon (2003)-2 3 2}tu], Kim et
al. (2009)2 =117] (Pungtungia herzi), Hong et al. (2016)
o ol e, Y FES B A 2% 4
gFHE 10.0% oA 2 ERlEo] AR HEA
A @ Ao wAHA E3, APALY} 2 AT
£ BT X35t o|fjpAAE THE A, AT g
of RESAU HAT AR iR olF= 2A4H 20
T 44F A GUH 153 45502 AR T T Y 8
F S ez A5 AP =E 5t
[e]

¢

i

(Jang et al., 2006; Song et al., 2012; Kim et al., 2013).

2 At APAfoA &A@ o]F F NIFS/IFRI
(2015)9] 7ol oAt ERE FAAETS 2HA
o] 153} 24, G HL 123} 26522 = T (Tables
4,5). FARLE S T D A vl EolA HEAES 2
A gForow, matn], go, 2o 352 LAHT FulHo
Al BE QEAAQ Aol FAIEHIL Qlo] 8o F |
3= YA 2 A2 AT 5 QUSlHh E3], ¢4
AHAEY 2ol AN FulHoA MAg D BAF
9] "l go] FA Uit 2o ALH Ao A X9
718 B F-d Fog st st 7S
& sHRE WE e Atsie 1WA o RE A o
(Nishida, 1986; Kim et al., 2003), AF&7]¢1 9~10¥74 3}
T2 o]FstaL, 4kt & 4~587F ThA] AR R o] Fd=
F=3)gA o]Fo]th(Goto, 1988; Kim et al., 2005). & <
TolA 2ol 499 FFHQA 28 TS YEHeH,
AT FuHANA 2o FHF FAFL 44 72+
106g 2 7.6g2 WO 104L 26.6g W 22402 &
7hste] o|2fgt &AL 9 o] FEA o] vt E AiE &<l
o 4 ST

ofF=d % A H7kel o] B A EF (Tolerance
indicator) #4412 A A28 £ -38HH¢ AA =&
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5t743t o] - 3}etA At} Fof w7t
oA ok (Karr, 1981; US
EPA, 1991; Park et al., 2019). 2 oA E1d WAF
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