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ABSTRACT
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In this study, the fish fauna in the Yudong and Jeon streams were investigated three times from
Revised: 22 May 2023

June to November 2020; the habitat environment, length frequency distribution, length-weight
Accepted: 2 June 2023 relationships, and condition factors of the Rhodeus pseudosericeus population were analyzed to
facilitate the preservation and protection of the upper Seom River population. The habitat of R.
pseudosericeus was mainly found to be a fourth or fifth stream with a high ratio of gravel, sand, or
pearl. In total, 3,200 individuals from 28 species in nine families were collected from the Yudong
stream. As legally protected species, two endangered species, Acheilognathus signalifer and R.
pseudosericeus were found along with 14 Korean endemic species. The number of endangered
species, R. pseudosericeus was 4.94% based on the relative abundance, of which was quadrupled
compared to 1.33% in the previous year. A total of 1,415 individuals from 21 species belonging to
six families were collected from the Yudong Stream. As legally protected species, one endangered
species, R. pseudosericeus was found along with nine Korean endemic species. The relative
abundance of R. pseudosericeus was 10.74%. The length —weight relationships and condition
factor (K) of R. pseudosericeus in the Yudong and Jeon Streams indicated that both rivers were in
good conditions. Based on the total length distribution, the Jeon stream showed a stable population
with individuals born in the same year (0+), 1+, and 2+ years. However, the Yudong Stream
showed an unstable population owing to the emergence of individuals at 0+ and 1+ years;
therefore, continuous monitoring was considered necessary. Overall, unless a special event occurs,
a stable population is expected to form as soon as possible in these streams; this studyed thus this
provides basic data for the restoration and preservation of endangered species in the future.

Keywords: Endangered species, Habitat, Ichthyofauna, Physical environment, Total length
frequency distribution
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SHA AEiAl= AH12] 7152 581 715l tEe] thalRt Aol XA E Alschs T8 Ags 3o ¢
2jof|A] AFTt o2 TRt AJEIeHA 2HE AlEste] T (Choi et al., 2005). T159] 2|F AR LSS
£ @rolie e AR TE R TAE 2o 5P e thel S tEste] 11 29 9] E40-& vehditiar
} 4 QItK(Choi et al., 2005; Ko et al., 2019). T f-2]uzte] @40l 7= E o] 7ol wh2 9 Bl 1B 5o] g2
= A4, 252, T2, ALY, QEF] B Fo= ol E 2]l A4 e o HstE v-RF B AIEEC
A28} 7NA| 7t BAS] AAashHA HE7]O FolAY IF T2 BES A0 HAEY Qlti(Jang et al.,
2006; Ko et al., 2017, 2019; Kwater, 2007; NIBR, 2011).

&2 O] A7) A Al A= AT LW S ol A AlRtsto] FAH FrE oA A o= ok
Sh= 2ok o2 59 TA 77.6 knr', F-2 74 21.19 km @] 5FdO|th(Choi et al., 2021). 2 Fd FH 2 FFR1E
o] Zof| oJotd ot 2 -7+ -5 59 Yo 2 2 Ff thE o} F52] ol /Ruip At S¢1xt oA o
3 vl leksittal K Choi et al., 2018). B0 2 5Pd-2 IA EFIFZENR. pseudosericeus)”t A A1oFA,
ol o]l oLt 2T FAPIME EH51A] FAALKKo et al., 2018) B FEE 7]50.09% AA]5H= 210 2 LRt
(Choi et al., 2018), A7) 721 F-57doNA EFEZETNR. pseudosericeus) 7WAITES] A4 o] v BLFYet A o
2 el @4 ehe] @rol® BER71S2 I8 115 1R IIg 18528 F 298] A5 o] JLOH(ME,
2022), F-&7N MAshs BEA71E FIEE7NR. pseudosericeusyi=20118 AAEZF o)A 2 Fo] 1 T4
o] W1 Aa17]0] A7 seto] 714311 9lo] 917|(EN) B2ab(i, ii,iii,iv)E B7FE AT Ko et al., 2018; NIBR,
2011). SPFEE7N(R. pseudosericeus)=2018F] TUCN ZES 2|7 Ao w2t HEE 55 B7IkH 23 F
2K VU A2code) L= 7= ATHKo et al., 2018). 5] & F2 521421 “SAF(Odontobutis platycephala), B3]
(Coreoperca herzi), 27V2|(Siniperca scherzeri), @5-5At(Obontobutis interrupta) ‘52 Ho|Po|HA] FAlof 5}
ZAREA Ho] 10 1 Ad 18] kS She 85 ol o® TS AHIAIE ol B u o] A4S 2
el Aot (Choi et al., 2017). REFEE7N(R. pseudosericeus)7t A Aok= T 591 S (Kim et al., 2017)
oA B] WEE 8.73%, 2019 S (Ko et al., 2018)°l14] 4.98%, Z17(Choi et al., 2017)2] 74-9-2.67%2 QFgZ]Q]
THAITEE A= A o2 Hof {5743} oS Bl =] Q). weha] & Aol A= S MR, pseudosericeus)
ol T2 7l B} o Y RAME 59l A4 5] ARl BE71E B H 9 5k A7 S-S 1%t
7122 E = AlEstal A} shal.
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AL 57 11719 21 (Fig. D37 4709] 213 (Fig. 2)& SRR AR T T Table 1).

&
“,5%——‘-}’47] oY E 32 RPFEZE7NR. pseudosericeus) S| -2 UF2W2H % o] 9] 517K A2020-122) 5
12 5 AAelarh. A BT x 7 mm, 143), ZH4 x 4 mm 4087 AFEEGlOn SPIEEANR.
pseudosericeus) ZA= 712 Q2 (W54 x 4 mm, 12A17HS ARSI AR E ESPEE7NR. pseudosericeus)
+ @A BEFAIMS -222) 2 RHHE st AIS (AT, £A) & BhE Rsteieh T334 £ 22 Z N (Unio
douglasiae sinuolatus) s 50} A ] LE 2]H-S thito 2 d%F ZAFTE AAR= ZF 2304 50 x 50

Fig. 1. Study stations on Yudong Stream Fig. 2. Study stations on Jeon Stream

Table 1. GPS coordinates of the study site

Site GPS coordinates
St. 1 37°37'58.3"N, 128°08'07.0"E
St.2 37°3724.8"N, 128°08'44.9"E
St. 3 37°36'41.3"N, 128°08'45.8"E
St. 4 37°35'50.0"N, 128°09'26.6"E
St. 5 37°35'32.9"N, 128°09'52.3"E
Yudong Stream St. 6 37°34'46.0"N, 128°08'39.8"E
St. 7 37°34'43.4"N, 128°10'39.1"E
St. 8 37°34'07.2"N, 128°08'46.7"E
St.9 37°33'54.1"N, 128°07'50.8"E
St. 10 37°3326.8"N, 128°06'34.4"E
St 11 37°32'54.5"N, 128°05'56.1"E
St. 1 37°29'18.2"N 128°05'00.7"E
Jeon Stream St.2 37°29'13.2"N 128°04'14.9"E
St. 3 37°29'35.2"N 128°03'17.5"E

St. 4 37°29'33.1"N 128°02'26.6"E
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FFEMNR. pseudosericeus) 7WARES] 41 AFelet A5 g mielotr] flol et vgte 248 Aeyst
ch AT = Pauly(1984)2] HHH-S AF85H)

(% W =aTL" W: B2 TL: 2% a, b: A4, b= 171415 %h)
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{K=TW/TL? x 10°(Anderson and Neumann, 1996)}

S5 X229 3HH-& ZARE Ak= theat Zti(Table 2, Table 3). 58 HiG= @ ZA} o] Qo) & 0 4L
stolx]z] 93okal 9] -9 mg/L 715 BOD 0.5 - 1.3, TOC 1.3 2.4, TN 1.743 —4.378, TP 0.012 —0.026, SS 0.4
~7.6, Chl-a 0.5-7.12 SR BZ7|& @ £8° 3.2 28 A2 SRIF ) 22 69 -557(19.8°C —
24.6°C) A7(21.5°C —23.4°C) 8Y¥ -+-54(23°C - 21.7°C) HH(22.4°C -23.6°C) 11'Y¥ -F57(9.6°C - 10.1°C) A
Z(11.5°C - 10.4°C) = YERL} A} A7 of| whef 2ol 7} LreFst T, pHA= BE Al717F6 - 8 HI919.0 M A= Adgst
T, 5989 FAFLRE 0.03 -0.17F4] ERIFIGITE 7| AT = Aol Fo 287 ps/em=2 57 Bt ©F 155
ps/em@t H|W ol Bl WA =2 2|5 HolFgit. §FA4k A= 4-20] w2t k225t 7 - 10 mg/L o] 9IS Vet
AbA IS O] A9 ThEE 2] o] 100% AFo] H9E ek

S 2F4%(25,000:1 7159)0] 7% 75302 2174 1, A5 13 2= 3251, 5550 A1 8-11, M 4= 52 opd 1
211 71 9] M52 43} opd o = eIt -5 31 45 9] 32} 5P o] A 512225 - 50 m, -E-20.5-30 m,
F4120.1 - 0.8 m2 VERFAL 42} 5P E-2 51220 — 60 m, 23 - 50 m, 542 0.2 - 2.5 m= YERGTE 525k
E25FE40-130 m, 92 5-65 m 4 0.1 -2.0 m2 YR 72 54 2929 EAS KA} spf F29]
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739 1A 257t oS- A (Pebble), FiAF 2 (gravel) B 22 (sand) 2] Hl-&o| oA £5] 513 9] 7FgAlE]
of= R eli(sand) L B(mud)©] FE5} Q= 3o Wttt

Table 2. Chemical environments of each station on the Yudong and Jeon Streams

Chlo- Water on- DO
St BOD TOC N TP SS rophyll-a tem- ductivity Salinity sat.u- DO oH
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) perature (%) ration (mg/L)
(mgn’) 0 (sfom) o

1 0.5 1.4 2309 0.016 0.4 0.5 19.8 109 0.05 91.6 8.36 7.35

2 0.6 1.4 3.427 0.013 1 0.6 20.2 142 0.07 87.9 7.97 7.46

3 0.7 1.3 3.864 0.012 1.8 1.5 23.0 150 0.07 97.6 8.37 7.54

4 0.9 1.5 4378  0.01 2 2.2 21.8 172 0.08 96.4 8.46 7.66

5 1.1 1.6 3.367 0.011 7.6 3.5 24.5 171 0.08 98.9 8.31 7.50
Yudong

stream 6 1.1 1.6 3.83 0.01 2.6 3.7 22.8 168 0.08 1048  9.02 7.63

7 0.7 1.3 2.001 0.01 1.8 1.1 17.7 105 0.05 95.5 9.09 7.35

8 0.8 1.7 3202 0.01 0.2 1.1 18.0 150 0.07 87 7.27 7.27

9 1.2 2 3.731 0.01 3 7.1 21.1 185 0.09 101.7  9.05 7.58

10 1 1.8 3.082  0.011 4 3.7 22.6 173 0.08 109.5  9.46 7.65

11 1.3 2 2814  0.011 5.4 4.8 24.6 178 0.08 1046  8.71 7.74

1 1.1 1.9 3.514  0.026 2 1.9 21.5 263 0.12 86.6 7.64 7.51

Jeon 2 1.1 2 2.407  0.015 0.8 4.1 22.6 254 0.12 92.6 8.00 7.47

stream 3 1.3 2.4 1.818 0.018 22 2.4 25.4 355 0.17 94.4 7.74 7.91

4 1.3 2.4 1.743  0.029 3 32 23.4 276 0.13 99.7 8.48 7.80

Table 3. Physical and hydrological environments of each station on the Yudong and Jeon Streams

St River width  Water width ~ Water depth Stream Bottom structure (%)

(m) (m) (m) order B C P G S M
1 25-35 0.5-2 0.1-0.7 3 35 30 20 10
2 20-40 5-20 02-1.0 4 20 20 25 15 10 5
3 35-50 7-30 02-1.1 4 15 20 25 20 15 5
4 35-50 8-35 02-25 4 15 15 20 20 25 5
5 30-50 4-25 02-1.8 4 10 20 15 20 30 5
6 40-60 5-50 02-1.8 4 5 20 20 20 25 10
7 35-60 3-20 0.1-2 4 10 20 20 20 15 5
8 40 - 65 5-25 0.1-14 5 5 15 15 25 35 5
9 60— 150 7-40 0.1-1.2 5 5 10 20 20 40 5
10 80—100 10-60 0.1-1.8 5 5 15 20 25 30 5
11 90 - 130 15-65 0.1-1.5 5 5 15 20 20 30 10
1 20-35 5-15 02-0.8 4 15 20 15 20 25 5
2 25-50 5-30 02-0.8 4 15 20 15 15 25 5
3 35-60 15-30 02-1.5 5 10 15 20 20 20 15
4 90-100 15-60 02-2.0 5 10 15 15 25 20 15
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Table 4. List of fish species and number of individual fish collected from the Yudong Stream

L Stations RA
Scientific name 2 3 4 5 6 7 3 9 10 11 Total %)* Remarks**

CYPRINIDAE

Acheilognathus lanceolata intermedia 16 16 0.50

Acheilognathus signifer 3 5 8 025 EnILL

Carassius auratus 5 3 8 025

Coreoleuciscus splendidus 4 4 2 15 2 7 2 3 6 55 1.72 E

Hemibarbus longirostris 12 1 4 12 4 15 7 2 57 178

Microphysogobio longidorsalis 1 5 12 13 15 2 2 50 156 E

Microphysogobio yaluensis 11 1 12 0.38 E

Opsariichthys uncirostris amurensis 2 2 0.06

Pseudogobio esocinus 17 38 23 18 24 13 3 136 4.25

Pseudorasbora parva 1 2 3 0.09

Pungtungia herzi 1 17 12 20 33 16 4 13 8 33 40 272 850

Rhodeus pseudosericeus 3 1 69 60 3 14 150 4.69  EnlLLE

Rhynchocypris oxycephalus 93 27 13 4 3 55 25 9 229 17.16

Squalidus gracilis majimae 1 29 77 31 1 139 434 E

Zacco koreanus 93 131 126 113 77 108 160 184 64 22 17 1095 34.22 E

Zacco platypus 8 25 11 29 35 14 9 90 166 133 520 16.25
COBITIDAE

Tksookimia koreensis 1 10 17 3 8 12 11 20 6 I 6 95 297 E

Koreocobitis rotundicaudata 1 4 1 2 8 025 E

Misgurnus anguillicaudatus 2 17 10 0.31

Misgurnus mizolepis 1 1 2 0.06
BALITORIDAE

Orthrias nudus 4 35 19 5 63 197
AMBLYCIPITIDAE

Liobagrus andersoni 4 1 1 2 8 025 E
BAGRIDAE

Pseudobagrus fulvidraco 3 3 0.09
CENTROPOMIDAE

Coreoperca herzi 4 9 16 4 5 2 1 41 128 E
CENTRACHIDAE

Micropterus salmoides 2 2 0.06 Ex
ODONTOBUTIDAE

Odontobutis interrupta 1 18 25 2 16 13 4 9 8 275 E

Odontobutis platycephala 1 5 11 10 27 1 55 172 E
GOBIIDAE

Rhinogobius brunneus 48 25 73 228

Number of species

9 9 11 13 13 15 12 13 18 18 14 28

Number of individuals 202 218 212 196 344 421 338 315 380 326 248 3200

*RA: relative abundance (%), **Remarks: Enll: endangered species rank II; E: endemic species; Ex: exotic species.
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yaluensis), ZFZAU(Zacco koreanus), 357N (Iksookimia koreensis), M2 (Koreocobitis rotundicaudata),
(Liobagrus andersonii), (Coreoperca herzi), 5 (0. platycephala), @S- (0. interrupta) 5 13522 =&
£ 46.43% 2 YEPGT @JEiE0 2= v Micropterus salmoides)7} 5Fr-<1 St. 100]| @3t ZF A1 o4 et
W HEFL St 1, 9, 10, 112 ALt RE XJHo] HZAY(Z koreanus)HAL St. 12 WEX|(Rhynchocypris
oxycephalus), st. 9, 10, 112 T2H|(Zacco platypus) FE}. OF-HE-2 St. 19|M= 2 AY(Z koreanus)7}St. 2,7,
82l M= HERIR. oxycephalus)7t St. 3 Aol T2(Z platypus)?t St. 4, 9A- N = E117]
(Pungtungia herzi)7} St. 5 Ao M= PPEE7NR. pseudosericeus) St. 6 A2 71E7NS. gracilis majimae)7}
UERATE SEFEE7N(R. pseudosericeus)] Bl BH LS W SH AT} 4.69%2 AHE 0.37%2} H]wsko] oF 41
2 Z7Ietglet. oA BR1E 0152 67t 21502 F 1,4157A7F E@eHAt(Table 5). HAESF o 2= 2
A71%E 132 EFEEINR. pseudosericeus) 1550] ZF5I 0 M SH 1352 9FHED S 38.10%)°0] =TI

ot 75 A5 A -GARH A AU(Z koreanus), WEI(Z. platypus), TEXEENR. pseudosericeus), BIEA]

(R. oxycephalus), 1 &7N(S. gracilis majimae), 117 |(P. herzi), 858 F21(O. interrupta) 522 VYEPATE. S
Table 5. List of fish species and number of individual fish collected from the Jeon Stream
Scientific name | ZStatlons3 1 Total (53* Remaks**

CYPRINIDAE

Acheilognathus lanceolata intermedia 7 4 7 18 1.27

Carassius auratus 1 1 2 0.14

Coreoleuciscus splendidus 2 29 4 35 247 E

Hemibarbus longirostris 2 13 7 22 1.55

Microphysogobio longidorsalis 2 2 0.14 E

Pseudogobio esocinus 6 2 18 4 30 2.12

Pseudorasbora parva 2 2 0.14

Pungtungia herzi 17 23 30 25 95 6.71

Rhodeus pseudosericeus 12 7 82 51 152 10.74 EnILLE

Rhynchocypris oxycephalus 31 88 6 25 150 10.60

Squalidus gracilis majimae 5 21 45 27 98 6.93 E

Zacco koreanus 35 74 132 155 396 27.99 E

Zacco platypus 12 29 19 151 211 14.91
COBITIDAE

Tksookimia koreensis 26 19 14 11 70 4.95 E

Koreocobitis rotundicaudata 1 1 0.07 E

Misgurnus anguillicaudatus 8 1 9 0.64

Misgurnus mizolepis 1 1 0.07
BALITORIDAE

Orthrias nudus 12 4 3 19 1.34
CENTROPOMIDAE

Coreoperca herzi 6 6 0.42
ODONTOBUTIDAE

Odontobutis interrupta 15 28 21 22 86 6.08 E
GOBIIDAE

Rhinogobius brunneus 10 10 0.71 E
Number of species 13 14 16 15 21
Number of individuals 171 324 421 499 1415

*RA: relative abundance (%), **Remarks: Enll: endangered species rank II; E: endemic species; Ex: exotic species.
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FE7NR. pseudosericeus)®] Bl FHEE= 10.74%=2 F-5-2] oF 282 S0 AEE 7|5 1.08%°] H]3l
10.74%2 2} 108] Z7}519tk Fig. 3).
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ZEEte| 8ot H|TE 24

rsﬂ

FEZ7NR. pseudosericeus) 2] A=t HITHE S BASH Ayt 5540 A4 s A b gfo] 3.0 o4 1

231 HITHE 2]4= 2, 7|27 7F ZAE| B+ 2 5F 5P B Fo gt Aot HIRte & Hofgglr). §-532] 494
o vgkE gho] Zk7F 3,256 0.004 2 2732 73 7821 3.302210.0047 2 -5 0] ZA%dof| vlsl ot Hol 2=
710 2 YeRSTH(Fig. 4, Fig. 5).
12
10.74
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Relative abundance(%)
(<))

4
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1]
2019 2020

OYudong Stream @ Jeon Stream

Fig. 3. Relative abundance of Rhodeus pseudosericeusin the Yudoung and Jeon Streams, from 2019 to 2020.
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Fig. 4. Length-weight relationship and condition factor of Rhodeus pseudosericeusin the Yudong Stream.
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Fig. 5. Length-weight relationship and condition factor of Rhodeus pseudosericeusin the Jeon Stream.
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SIS 7 AEERE

HA] Ao Epirl , TH1EAY(1+) 55 — 83 mm, 18] 17 ¥F2134Y(2+) 80 mm ©14F
© 2 FAEAckFig. 7). 14 H RE %ﬂ_ﬁﬂ?—iﬂv} yEA eRt P AR AR Btk 5ol =
WA0+) 15 T 1EA(1+) T1F A ZHARE HERaL 9E 2348 (2+) o o] 1] UERLER] kot ERE R A

& BFIth(Fig. 6).
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Fig. 6. Total length frequency distribution of Rhodeus pseudosericeusin the Yudong Stream.
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et sPd S HolFQiet 2 2AF 7] Aol A= 91 28F0] A= AT 7HA ZARe} vl sl ZARR]R o] S7F
SHFE F TS SR A o = UEdth AR Ro] SRR, HE oK Acheilognathinae) o1& 4&<]
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A 23] 9 W FHE 5O FAR e A ot 9 R - E T THR 881 0 2 Ql5f| o} HTEA LAY
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Table 6. Historical record of ichthyofauna in the Yudong and Jeon Streams

Yudoung Stream Jeon Stream
2018 2019 2020 2017 2018 2019 2020

Scientific name *Remarks

CYPRINIDAE

Acheilognathus lanceolata intermedia [ [ [ [
Acheilognathus signifer [ o o EnILE
Acheilognathus yamatsutae
Carassius auratus
Coreoleuciscus splendidus [

Cyprinus carpio

Hemibarbus longirostris

Microphysogobio longidorsalis [
Microphysogobio yaluensis
Opsariichthys uncirostris amurensis
Pseudogobio esocinus
Pseudorasbora parva

Pungtungia herzi

Rhodeus pseudosericeus EnILLE

Rhynchocypris oxycephalus

m

Squalidus gracilis majimae

Zacco koreanus

Zacco platypus
COBITIDAE

Tksookimia koreensis

m

Koreocobitis rotundicaudata

Misgurnus anguillicaudatus

Misgurnus mizolepis
BALITORIDAE

Orthrias nudus
AMBLYCIPITIDAE

Liobagrus andersoni o
SILURIDAE

Silurus microdorsalis [ [ E
BAGRIDAE

Pseudobagrus fulvidraco

O 0000 O00OCGCOGOOOOGO
o

Pseudobagrus koreanus o o E
CENTROPOMIDAE

Coreoperca herzi [ o
CENTRACHIDAE

Micropterus salmoides
ODONTOBUTIDAE

Odontobutis interrupta

Ex

Odontobutis platycephala
GOBIIDAE
Rhinogobius brunneus

5 6 7

[o)}

Number of family 6

20 00 o o
™

-0 060

Number of species 18 16 21 20 21

*Remarks: Enll: endangered species rank II; E: endemic species; Ex:exotic species.
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FIEE Holal QJglom oFo 2 T P ARl ZHAA-S 7212 A (Bagenal, 1978; Ricker, 1971).0.2 Bttt 75
A2 G0+ MRS A0 7 1dA8(1+) 7RISR Ho B8Rt AiAlR-E fAlskL Qe A 0= LiERT
(Fig. 8). 5] &3(Kim et al., 2017) A= B EAYHE Tk 3134 71x ]%ﬁiﬂﬁﬁﬂﬂﬂ 9Jo] A=t %
ol 972 BofFAck T2 RE AN TSI ASe] 2 SI1E 2 2018 HE 20 B

Z7NR. pseudosericeus) " At ] BatZ TR Q) 0 ™ FHA|Lo] AA] ] AatElo] 7= o2 5 2)EH
1 TE7F Q= Gk

SEFEETNR. pseudosericeus)=2Y2UZINU. douglasiae sinuolatus)y S A4 R o] 8sh=A5 3 0] TA
2 SEIEE7N(R. pseudosericeus) e 0] 2R ZINU. douglasiae sinuolatus)= 583+ YA ZFA|gt
(Mills and Reynolds, 2003; Reichard et al., 2001). -F-5-d3} 24 S }537H(R pseudosericeus) 7NAT2] QFH3}
W AR 27 58 GotR VAL 2R Z TN (UL douglasiae sinuolatus) ] 7WA|4 BIELE AT A A F-5
HT8.91 = 6.42704], A Bt 19.25+ 10,9270 2 Ad0] 4577} ¥ 5] 2HH oY H2 Ao LR, P
N AWARES] ePgeE l AR et pke WA7E Q1S 71 © 2 IR AThFig. 8). 59 SPIEE7N(R. pseudosericeus)
TNATC] o9 91 A2k ol 754 Q) 22U 27U, douglasiae sinuolatus) TR 7430} H|S=5F =20] & 4= Q)
E5 pE7F o 7w o
T 7WAIES] Aol whg 2718 A FAe e o 8 Aot A 5B SOl JiAIES] A7 AHIE 1

oFal 4= Qlth(Adams et al., 1992; Alberto et al., 2005; Colinvaux, 1993). 2%}, A5 12T 2] 3] A AIS=b 4401 3.0 ©]
&8 7T, TS P E )l ow Adge] oete ORI Choi et al., 2006; Seo, 2005). R HAR-AIE TAIA
A o) 7o) HA7H4-& HolF= 2| B 5 51Q) B]RHE A4 Condition factor, K)= 01572] #jo] &%-& 551 H|gt
A5 Hhodsh= 2|42 ghofl whet Zh ZiAEe] Hol &% A=E e 4 9t Anderson and Neumann, 1996;
Seo, 2005). SFFEE7N(R. pseudosericeus)] e WIS BASH AV 5430 Ad 5 AT b 4Ho] 3.0

oo 2 OF L HIRHE E BAE|H( 9] GO 2 Ve ARl slo] 958 Mol Ao el 5
s A S Uk g VlmE 2, 5 H0] A Aol 2 B SAE Mol §EA Feh AT A
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Fig. 8. Individual number of Unio douglasiae sinuolatusfound in the Yudong and Jeon Streams.
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© 2 215k e A Wek(Diana et al., 2006; Shields et al., 1994)& X]|4s}e " @7} ¢l o, vk ol oAt} -2 Al
Zkek weto] HAokr] Qe = HE917] ofFoll thet QIA|eF A AT 252491 Thilo] 85|l
AL A

339 BESVIE BUAQ R 2017AE 2019974 BFH] A2 Wol ofFol7)
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