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Habitat Characteristics and Feeding Ecology of the Korean Endemic Species, lksookimia pacifica
(Pisces: Cobitidae) in the Bukcheon (stream), Korea by Myeong-Hun Ko* (Division of EcoScience, Ewha Womans
University, Seoul 03760, Korea)

ABSTRACT Habitat characteristics and feeding ecology of lksookimia pacifica were investigated in
this study to provide baseline data for its ecological characteristics in Bukcheon (stream), Goseong-
gun, Gangwon-do, Korea. The main inhabit of /. pacifica was found to be sand bottoms of Bb or Bc
river type with slow water flow. Based on studies of their habitat preferences according to age, their
preference for sand bed was the same. However, their preference for depth and velocity was different.
When their age was increased, their depth preference was also increased (24.9+17.61 cm for 0+
year, 69.6+30.32cm for 1+ year, 82.4+33.30 cm for 2+ years, and 90.0+31.55 cm for 3+ <years).
The water velocity was found to be 3.8 ~4.0 cm/sec for ages between 0+ and 1+ and 6.0~7.3cm/
sec for ages between 2+ and 3+ <. They were active on sand from March to November. They would
hibernate in sand during the winter season. During the day from 12 pm to 24 am, they were highly
active with high food consumption. Their main food sources analyzed with index of relative importance
(IRI) include Chironomidae (76.7%), Simuliidae (10.3%), Rotatoria (7.3%), and Arcellidae (2.2%). Their
juveniles (total length 20 ~40 mm) would feed on small-sized preys such as Rotatoria, Copepoda, and
Arcellidae. Older I. pacifica would feed on big-sized preys such as Chironomidae and Simuliidae.
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N = HH 24 58 AR 7BFAS Cobinisol A BENGL
= ALEQ BUEs e BEAL Sajok 42y ok

% 0|2 (Cypriniformes)o] 43+ v 77 (Cobitidac) o o] SHAHOIT A4S Aow AR FEAE oIF Fol §
S gepAlote} obmelzl Hxe] Wel HAlSte AAAH B el Tl BRTAN ERF obx) 9 (Bastnorth Korea
3 2POFE 264 177F°] BIHG I (Nelson, 2006), & subdistrict)o]] <3} (Kim, 1997). B3 A2 7]of Qloj A% o
YUl 54 1650] AATT (Kim, 2009). & AFE  Ro] FEA4 ol vt A7} Bo| 2 vigh] £2 A4
SWEAN Iksookimia pacificals BENE Iksookimia®) %31 AT R bl 22 A4sks Aoz A

= o7 2 o]Ho| Y& Cobitis granoei (Choi et al., 1990), £ A}olE H Itk (Kim, 1997; Kim and Park, 2007).

Cobitis melanoleuca (Nalbant, 1993; Kim, 1997)2 AF&-3}52
U, Kim et al. (1999)°] &3] $-2lvet 2535 Cobitis pacifica
2 AF HuHIh o]F Kim (2009)] 23 <fF Wt 9 ¥
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w3 ol Bt ole chobe A AR o] AAlslE He o
A 9J+=d| (Uchida, 1937; Kim, 1997; Kim and Park, 2007),
A AR o] B3t B ZZ2I) Tksookimia koreensis (Kim,
1978)2} BetE7) I pumila (Kim and Lee, 1984), A 0]t e]
Korocobitis rotundicaudata (Byeon, 2007), E1=27) (Choi and
Byeon, 2009) 5| 7HAIT e Yoz 7HekstA 7| e E
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Q1 o] 4= I longicorpa (Kim and Ko, 2005)%} &%
7N Cobitis tetralineata (Kim et al., 2006), ZE7, AEZZ7) C.
lutheri (Ko et al., 2009), @SN Z0]3 2] K. naktongensis (Hong
eral,201) 5& 4 U 54, 544 27] Fo| LHEo] HE
A &) 2|7} dha Aot

A4 o A= FEA (Kim, 1978)2F F<HE7H (Kim
and Lee, 1984), A2 0]38] (Byon, 2007), £} (Choi and
Byeon, 2009) 5& HolA =9 At F4sto] Hist
FA I, F 2o &7l (Kim and Ko, 2005)% £Z7)| (Kim et
al., 2006), ZZ7, AEZ7] Ko et al., 2009) 52 Ho|W&E
A% F% (5502 o] HmsAL A2 fnT
2] (Hong et al., 2011)&} £44X] K. brevifasciata (Kim et al.,
2011y Aot FA (FH), 2@NETA] 23t AdE
84X ¢ (IRDE A4ste] S8=5 B7FeE vb loh £33 1
Hholl 541719} A4, el mE Ho] 2 A7) ¥3 5
o] 37 EAE 1 Qlth(Kim and Ko, 2005; Kim et al., 2006;
Ko et al., 2009).

2 AFFY EdFAe A A+ G (Kim and
Park, 1995)9} WarAl 9 27| WA} (Lee ef al., 2011), A E]
£/ (Choi and Byeon, 2009) 5°| ¢=tl, A4X E4 94 A
A" o] Bl A= A AR g7 o] ZheFshA BaiE(lar, Bol
AEL Aoz A EHUS B 2o (FAU @8l ==
25 A 29kt (Choi and Byeon, 2009).
oetA 2 Aol XF7HA 7hErsHA R f-2uzt
5 BN AXA EA4 D A AAA &
B AR ATk, HolBE AHFaE, &FA7], 4
of @& HolBE 9 A7] M3} 5& FAlsto] AH S &
& 9elT §AB W - Eofsiant gk

ox o 2 K

ERTETE

WEE £42,2015¢ 9ol & E5F7] A AAISHIH
AAR 9 A AL sE §-E, $4l, s, s
AR, sHFL Kani (1944)9] 2o
Cummine (1962)¢] BH'H-& $-83}0 Ao
A Ste g FESHH JATA AR 9 7|23t =2, o]3tE}
A AL 20139 WY 14~16Y Abolof] 12A]12 7|&o2 &
Astgedl, AR 7123 222 HAD2EA (T-250A,
ASAHI, Japan)E, 7| A X% (Conductivity)Q} &EALA
(DO), pH, 8% 5 $£FA=A7] (HI-9828, Romania)S A&
sto] S5

oL,

I AAFFE Fot7] A8t Fig. 13 2ol &
JRolA 3H57kA] 3~5km HE o2 97 A HE HF
ZU (S 1x1, 4x4mmyE ARESH] 1AM E3t 7}
ZARE AN XA B Ee ST 7
FRE DT ZHIF o1& (St ) A A
S PR S5 AR 3 AFERE v
o, & )74 SPSS 12.0& AR&-8to] TR AR 4]
(MANOVA, 9]4:%: P=0.05)% AA T & ALFEAE LSD
testS 3PS}
A EF7] 9 AAE WIS Fobi7] 93t 20139
A7 100 mm o]3e] AAE 10704 ol AHste] A4
HAE AMAAA A #1002 ArFstgnt. B3 A &
7l MAA7E b3 B 20159 99 17~18U 0] 34]
tA 02 1k 247 Ft 7123 &, EENAI 3 A4
2B AR A4A 50m? kel A = wt
et gl MAE 22298 T8 U2 Aeside
A% AR 100~130 mm SARNES el z2w
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Fig. 1. Map showing the study stations of Iksookimia pacifica in the
Bukcheon (stream), Ganseong-eup, Gangwon-do, Korea. St. 1: Jin-
buri, St. 2, 3: Jangsinri, St. 4, 5: Gwangsinri, St. 6: Eocheonri, St. 7:
Ganchonri, St. 8: Daedaeri, St. 9: Bonghori.



(65~100 mm), 39 AY (100~130 mm), 4FA ©]AF(131~160
mm) 57 1Fo2 T3] dFE sAHAHE T2 A
gsto] AT AFE AAE sRdvH FetdnF
Ao A ZEANEZFHIEL Jo(1993), $AZEL Yoon (1995)
I} Won et al. (2005), 718t FE-S KSSZ (2003), 527 E
Jeong (1993)°l] wet £E5F - A3t e € HuE ALt
Atk Ho|WES FEA Holx AUlF A A (index of
relative impotance, IRI)S Pinkas et al. (1971)9] HOZ A
Absto] WEE R BHASLe] (% IRI) ¥t on, K uju]7}
1% °3t2 £83 27E AT AL A AT

IRI=(N+ W) XF;

(N: HolE F Aol i WEE, W: Hol¥E A &
SOl i R, F: 24 Hol¥EY &28NE)

BRIl Tksookimia pacifica®) AAEZE AL
3t A 22 2. 5159 St 3~99 4 AAstn g, 1]

ro
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2A A= F2 27t 2™ 4 (pool)oll AABHL QIGIth &
3] St. 6~82 50704 oo W2 AT P UL =
9 HIEE 30~50%2 ¥ 5L Bt ST FAL
3 AlTE (AaF) A H QL St [~20| A= 2 2] v]Lo] 10% 1]
Trojglom ERrEle AASHA ghokth(Table 1). 7H W2
A7 JAF St. 62 §E0] 20~80 m, =4 30~150 cmO]
3L ZArzro] Zrof Zhe o o] F W2 A7t FAE o Y
2 Bzt 50%2 7P vlEo] %o 1 Hrof Az
20%, A2 15%, & 10%, B 5%=2 F5 AT o229
o|g}sta] EAL ARG Adt, 22 1937} 2€¢] 3°C o]3}
2 o wotot 3YRE F435] deste] 3¢ 8.7°C, 5¢
16.7°C31 890l 23.2°CE 7} &9kod o]|Z 10¢ 16.2°C,
12€¥9] 4.5°CE F43] Robxlth(Fig. 3A). &2 HaL, A7)
AEI (conductivity)= H% 30~78 (B 51) us/cmE 2t
on, §EALF(DO)E 6.9~154(10.9) mg/LE H|ZA =
Ut B3 GEE 0.01~0.64 (0.08)%E 490, pHE
6.40~8.45 (7.43) 2.2 ZAo|| 7}7+94t}(Table 2).

B3l MR Az g gotE7] $ste] AYE=R
ST 54, TR B AL 250l vzar)
(Table 3, Fig. 2). B4 B kA

Table 1. The environmental conditions and collected number of Iksookimia pacifica in the Bukcheon (stream), Ganseong-eup, Gangwon-do, Ko-

rea, 2013
Stations Biver Water Water River Altitude Bottom structure (%)** No. pf
width (m) width (m) depth (cm) type* (m) M S G P C B 1. pacifica
1 30~50 5~30 30~ 100 Aa 256 - 5 20 10 25 40 -
2 70 ~ 100 10~30 30 ~200 Aa 92 - 10 10 20 40 20 -
3 60 ~ 80 10~20 40~ 100 Aa-Bb 68 - 5 15 20 30 30 5
4 80~ 100 10~50 10~ 150 Aa-Bb 46 - 20 20 30 20 10 15
5 100~ 120 10~30 20~120 Bb 28 - 10 10 20 40 20 12
6 100 ~ 150 20~ 80 30~ 150 Bb 18 5 50 20 15 10 - 184
7 150~ 170 40 ~ 60 30~ 120 Bb 13 10 30 20 15 20 5 55
8 200 ~ 250 20~ 50 30~ 150 Bb-Bc 2 10 40 40 5 5 - 75
9 300 ~ 400 200 ~ 300 50 ~ 200 Be 1 30 50 10 5 5 - 11

*River type: by Kani (1944), **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: Bolder (256

mm <) -by Cummins (1962).

Table 2. Measured aquatic environmental factors in the Bukcheon (stream), Eocheonri (St. 6), Ganseong-eup, Gangwon-do, Korea, 2013

Month
Items Mean+SD
Jan. Feb. Mar Apr. May Jun. Jul. Aug.  Sep. Oct. Nov.  Dec.
Conductivity (us/cm) 30 45 56 57 57 78 58 49 41 55 40 43 51+£12.3
Do (mg/L) 10.3 13.9 12.5 10.0 9.4 6.9 8.8 9.2 10.3 10.9 13.6 154 10.9%2.45
Sal (%o) 0.01 0.04 0.64 0.03 003 004 002 002 0.02 0.03 0.03 0.03 0.08+0.18
pH 7.02 7.33 8.37 6.64 6.40  8.45 704 752 826 7.45 7.10 7.54 7.43£0.66
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Table 3. Water depth and water velocity in habitat of Iksookimia pacifica by age in the Bukcheon (stream), Ganseong-eup, Gangwon-do, Korea,

October, 2013

Age
Items
0+ 1+ 2+ 3+ <
Total length (mm) 20~40 41~65 66~100 101~160
Number of individuals 304 35 40 45
Water depth (cm) 249+17.61 69.6+30.32 82.4+33.30 90.0+31.55
Water velocity (cm/sec) 3.8+£4.78 4.0£6.99 6.0£6.58 7.3+6.80
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Fig. 2. Occurrence aspect of Iksookimia pacifica by water depth in
the Bukcheon (stream), Ganseong-eup, Gangwon-do, Korea, October,
2013.

S0l QoML RolB BTk B3] 240 GolHE AT
o ¥olss F23 240l ZolAtd, FAB 0+ B
& 249%17.61 cm, 194 (1+)E 69.6£30.32cm, 294 2 +)
L 82.4+33.30cm, 394 o)A B3+ <)& 90.0+31.55cmE
SEAT 1A, 2WA~3EA oS 3T AolB RO

W(p<0.001) 28483} 3R o2 & AfolF Holx] Psith
(p>0.05). E3 Ao WE £AEELTE= Fig 29 Zo] uj
T W2 H9E EYAT 28 AAHYE FdA 0~60cm
(95.4%) 1'd28 20~80 cm (71.4%), 24 40~120 cm (85.0%),
3 o4 60~140 cm (79.5%)2 YERY dAFo] ST7HHA
20cm o} FHojA= EAL Bt A5 A= gdad
2 Bt 3.8+4.78 cm/sec, 1AL 4.0+6.99 cm/sec, 2R
6.0+6.58 cm/sec, 3R OJAFS 7.3+6.80 cm/secE YERY =
4 wepR = AFE Eet, a8~ 1da4 s 2d8~3d
A ol Fo3 ApolE o (p<0.01) FEAT 1d4
a2a 29T 3R ol A =[O AolE HolR| o
ST} (p>0.05).

2. GAEN

1) #8%7| L MAIE Hat
S5F71E gotry] stel 149z 9 g A4
ZAVSFA T (Fig. 3). 193} 2ol 29| 1.5~2.9°CE
ol mal&ol A sy RE AR AL SR o
YA 3YHE 1197HA] & 20] 10°C o)/fo|H = 8re
2 U}t &5t ZefjollA 0144;}*403—; HolE H45H4
ot 3ol A EC] 14.3%, A TS Bt 0.04£0.01g22
e Aot 489 HAELS 76.9%, 43*—1 FS 0.25+0.16 ¢,
598 AAE 100%, AA% 022+£0.20 g0 2 Yeht F2 3]
dstte] Aol =ttt ol 683} 7do= AHAE]
Z+7} 62.5%, 63.2%, AT 2+ 0.08+0.05 g, 0.07+0.05
o7 Zastgrth 8¢ ol thA F7he =, 843 999
N EL 242} 87.5%, 88.9% AL, A FHL 2421 0.13+£0.08 g,
0.13£0.07 g2 2 £ Hg FAL Bgon,

Ho o rﬁ

F
o

UQ

olT ZAS| A

3o 11€90= HAE0] 10%, AL 0.09 g0, 124 9]
S 2E JAZE A1 SR skt wEka Bl

27| 10°C oA HE 495E (00| FEr)= 393}
1Y, 9%7)= 1295 297X 2 24 H A}

A FFF7)= AR o= 2447 ?—Pﬂ%} Ay, 7]
T & WsHe Fig 449 o] HM3Gn YELS 184] 002,
UE2 06A] 30201t} 50 m* QFof|A] %%7]1;(1]4:% 1242
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Fig. 3. Monthly change in the temperature, feeding weight and
feeding rate of lksookimia pacifica in the Bukcheon (stream), Gan-
seong-eup, Gangwon-do, Korea, 2013.
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2) Astt LIBE =

EHENY AAE dotiy] fste] AFEE L3 Y
|ES ZARE 23 Table 48} 284t 2443 g 7E 55
4 Holgon 3] dF Fe2Frl BREHYY FEL 9
o] 3 7FF wol] AR EFTEL FAFEE (Arthropoda)
o2 FZ7F(Insecta)T} 7+Z17} (Crustacea)©] EFHE A &
Z7+9] "}2] & (Diptera)oll 43l ZthE (Chironomidae)
= 126770417} 1 =o] WA 57.9%2 7P % |

2] 7} (Simuliidae)E 6.3%, 592} (Tabanidae) 0.2% 5°]
ZE o, stFA0] & (Ephemeroptera) o= &}stF4to]
7} (Ephemereliidae) 0.7% o] &= At 24739 AjzHs
(Branchiopoda)-> &5} (Daphniidae)7} 1.2%, Z7]2&H
=3} (Bosminidae) 0.3%, 523 &3 (Chydoridae) 0.9%
Solglon, @7+ (Copepoda)S 1.2%S A8t &3
525 (Trochelminthes)?] %57 (Rotatoria)> 7™ &

O =
Sy
= (Bdelloidea)?] A ™ 2] &-8%3} (Philodidae)7} 1.6%, &<

ro
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Fig. 4. Three hours change temperaturea (A), active number of in-
dividuals (B) and prey weight (n=45) (C) of lksookimia pacifica in
the Bukcheon (stream), Ganseong-eup, Gangwon-do, Korea, 17~19,
September, 2015.

& (Ploima)2] ®3}8-3 3} (Brachionidae) 12.0%, FHUYSZT
(Asplanchnidae) 2.2%, ] %82} (Trichocercidae) 0.2%, %+
AF&2 7} (Euchlannidae) 0.1% 5°]%ith 1 dhof S2HR =
£ (Sarcomastigophora)®] <=%7} (Rhizopodea)®] &3t= £
W 7} (Arcellidae) 7} 4.8%, ¥E 5= (Tardigrada)2 0.1%
o2 FAHATY. g 27 (algae)y= F9 HELS 1% vt
oo =7} (Bacillariophyceae)®| Synedra spp., Cymbella
spp., Navicula spp., Melosira spp., Cocconeis spp., Fragilaris
spp., Closterium spp. 52| <22 2 A|s}A &&3}% .
B3jo] QoiA Akt 60.0%2 AASHIeh B 7
A =9tk 1 &8s Hugart 16.8%, GEstEAro]n}t
2.3%, nE7 T2 5 1.5%, u|54 FAlE 3.2% Fold=
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Table 4. Composition of the intestine contents of Iksookimia pacifica (n=25) by frequency of number, volume, occurrence and index of relative
importance (IRI) in the Bukcheon (stream), Ganseong-eup, Gangwon-do, Korea, May 2013

Age (total length (mm))
Prey organism 0+ 1+ 2+ 34 44 < Total legél)l))er chlqlir)ne OCC?;; ;3 "¢ IR IRI (%)
(20~40) (41~65) (66~100) (101~130) (131~160)
Phylum Sarcomastigophora
Class Rhizopodea
Family Arcellidae 18 8 45 28 5 104 4.8 0.1 70.0 329 22
Phylum Trochelminthes
Class Rotatoria 243 24 48 34 4 353 16.1 0.3 70.0 1115 7.3
Order Bdelloidea
Family Philodidae 35 35 1.6 + 20.0
Order Ploima
Family Trichocercidae 2 2 1 5 0.2 + 15.0
Family Asplanchnidae 2 7 17 20 2 48 22 + 70.0
Family Brachionidae 201 15 30 14 2 262 12.0 0.2 65.0
Family Euchlannidae 3 3 0.1 + 15.0
Phylum Tardigrada 8 4 26 2 40 1.8 + 40.0 67 04
Phylum Arthropoda
Class Crustacea
Order Branchiopoda 5 4 38 6 53 2.4 0.1 60.0 140 0.9
Family Daphniidae 5 3 19 27 1.2 + 35.0
Family Bosminidae 1 6 7 0.3 + 10.0
Family Chydoridae 19 19 0.9 + 20.0
Order Copepoda 6 8 12 26 1.2 0.1 40.0 51 03
Class Insecta
Order Diptera
Family Chironomidae 47 41 421 546 212 1267 579 69.0 95.0 11677 76.7
Family Simuliidae 2 101 74 59 137 6.3 16.8 70.0 1571 103
Family Tabanidae 4 4 0.2 0.9 5.0 4 +
Unid.* 33 33 1.5 4.8 20.0 127 0.8
Order Ephemeroptera
Family Ephemereliidae 16 16 0.7 23 5.0 12 0.1
Unid. 18 4 22 1.0 32 15.0 68 04
Unid. 30 3 33 1.5 24 15.0 63 04

+: less than 0.1%; *Unid.: unidentification

o], o]&2 JMAH= AUAT FooAE= vy & ¥&
< A, 8V e Z2ut 37} 92.0%, &332 Hat
23, 29 = 22} 68.0%, M5 56.0%, 2245 40.0%
Y £o2 oth A gHe Rojy], SENEE BF X
ek AdF 84X+ (IRDE 74]*&?‘& Az, 2737} 76.7%
2 7P $8% HolAEoI, I o3 k| 10.3%,
%%ﬂ 7.3%, Z9 AT} 2.2%, AME, 0.9%, 87}2 0.3% 5

Ai AAgE A3} Fig. 59F 29k
2 A7)7F &AL F570] 49.2%
mp S @EHL# 385%™ 1 5ol &

77 4.9%, 29993 3.7%, NS 2.1% 59 <o)tk 19

A (41~65 mm)E ZohFet Huk2| w7} 242} 54.1%, 33.0%
2 343 3718 B &34 7.6%= 343 #As
th 284 (66~100 mm)T 3¥AY (101~130 mm), 494 o] A
(131~160 mm)& B3 §ASHA| 2T La7} 57~75.0%2
7H =1 I gL HuE g 104~260%% %01»}

FF7oIu a4, N4E, 2dE Y 59 vee e
Pl

Hol ¥ &2 A7]= &5740°] 0.1~0.3 mm, ZHHIH 0.2~
0.3 mm, AJZHE 0.3~0.6 mm, 827} 0.3~1.0 mmZ B3
Zt1 vnd F4dgey Z2tiads 0.5~12.7 mmE 1
S O 2718 ERAY Hupe| e} 7|e AESS &4
7} 2.0~10.5mm, 5.0~12.7mmZ H|®A & 379t A%
of W& Holzr] Wt A7] Fo] E ZAvhHe Hute
I, 718 AESE dde2 AR 23} (Fig. 6) B4
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Fig. 5. Ontogenetic changes in composition of intestine contents by
volume of lksookimia pacifica (n=25) in the Bukcheon (stream),
Ganseong-eup, Gangwon-do, Korea, May 2013.
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Fig. 6. Ontogenetic change in sizes of prey organisms (insect) of /k-
sookimia pacifica (n=25) in the Bukcheon (stream), Ganseong-eup,
Gangwon-do, Korea, May 2013. Circles and bars represent the mean
and range.

(20~40 mm)& B4 0.54+0.18 mmZ w-$- Zgto} AJAs}
A Hol27|= AA 134 (41~65mm) 1.12+1.24 mm, 2
WA (66~100 mm)L 2.76+2.55 mm, 3348 (101~130 mm)-2
2.19+2.45 mm, 49X ©]AF(131~160 mm)< 3.06+3.01 mm
Gt B3 H 37 FAAAO7F 0.8 mmollA 1dAY 3.7
mm, 234 8.5mm, 3394 11.1 mm, 494 °oJAF 12.7mmE L}
et Wyt 27| Bt F43] F7kes A 2o

il =}t

u] 32 2} (Cobitidae) e AHY £BIRE ket M4
of Hgste] HASHY f43} st Qo] 2
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= Aoz 4#A ¢J+=d| (Kawanabe et al., 1989; Kim, 1997;
Kottelat, 2006; Kottelat and Freyhof, 2007), 2| L}&ho] A 4]
She 0| Fel4 Misgurnus ol F-E $40 A9l glo] AT
e m2 | 20| 22 MG, 71874 Cobiiis o5
90 Lelm shyol meE B Fo| F2 AAsh, A
vl 8 <& KoreocobitisTk ZZENE Tksookimia, 255X
ichulchoia&- f+4°] B2 W= sHio] A2 & F
H Xl 2 AAste Ae=Z dEA Ak (Kim, 1997;
Kim and Park, 2007; Kim, 2009). %7} Iksookimia pacifica
= FFNEGol &8tz AFAT FYsHA f&ol =2 2
o] AAlsts Aoz dHA L=t (Kim, 1997; Choi and
Byeon, 2009), & At Ao EXFNE 5 - 5 &
£o] =g|a B9 Hjgo] w2 o Wol A4, 53]
29 Hl&o] 50%2 w2 XollAe 2 JdS o|FL o]
HAA BA0] BEANE olRRThE 7184 ofRe) v
& GARFATH(Kim, 1978; Kim and Lee, 1984; Kim and Ko,
2005; Kim et al., 2006; Ko, 2009; Ko et al., 2009; ME, 2011).
29509 HAX) AEES ARER 2T A3, o4
o QT Auelol BE 2 viek] ANSHT AR, &
&2 29A~33A 04 (6.0~7.3 cm/sec)o] FEY~1EA
(3.8~4.0 cm/sec) BT} WLE Ao R UelG, $£4L2 FUEA
0] 24.9+17.61 cmo|2 @ o] Eo}RHA 20~30cm& Z o]
AE ATE BAT Y S0l S31e 87 1. longicorpa
L A Aolr} o] L2l S410] 30em of3Fe] wafo]
22 Ak wE 144 ole A9 PP B2 o]l
I ¢4 10~30 cm/sec, 4 30~100cmQl o]l F2 A
ot R 3% (Kim and Ko, 2005), 27) 1. koreensis
A x]ol7t §&o] LI 424 20~40cm?l Zeet 2}
At 19 oJAR §450] 22.7+14.7 cm/secE H]
23 $£4E 46.4£13.0cm, P A4 E (B
8.0+5.7cm) ©]F A o AAlstcta B 3% o] (Ko et al.,
2009), FIA Aol o] FEI Bl [FAREAoY 1EA4
olFe A= &5 st Toll Yol & AolE it
Bt 718 MEG &3t HAESI C. lutheri= M3l Sl
AT} AEglo] BE Gao] =21 (8.5+6.9 cm/sec)
Hhe-E A3sA|RE Ao lojA] FEAE 0~40 cm, 1134
2 40~80 cm, 29A °]AFL 80~120cme] FE A A5} (Ko
et al., 2009) 2F% s {4, Aol ol dA= [FAFSH
Aot B3 v]SFA C. choiie BE A o] Refjulgo] A
Alsht AT F&o) oA BT 1~3d8 ez o]
Aed|, FAYL 44 8.0+6.44 cm/sec, 4 14.0+£11.73cm
ot 1~3dAe AR & Aol flo] §% 35.9+16.90 cn/
sec, 4] 15.1£9.93 cmZ E 11 E o] (ME, 2011) 3t g4
ol MAR] AEZe FARSHAAIT 194 o]/de] Aol 3
oAM= 5 Aol ol ol Btk % o E u]ite

o o

>

o 1 R rIr

h

BN fro> xS
>

=
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282 1IHE

I o] 7FEY AAA AEE7t F712 EAEYH FAEHY
AAA 9 AZE ol & HA T 4 QS
A &FF7= $20] 10°C ol He
el wo 2 el s S55kal oA Holrt dho] Tz
Eo] &57|2,10°C o8t Hl= 1297 H 297X &= Hifj&o
A SAISHHA Hol|&ES AE 5HA] got AF7|2 FHEHSA
o, 343 1192 BEr|2 doEoe] 22 19 EF7) C
tetralineata®t AEFN, FEN, ZFENY HAZ FABF S
(Kim and Ko, 2005; Kim et al., 2006; Ko et al., 2009). =3t 4]
AET HAYE 2F 591 990 F §19 AHE Hlon
691} 792 ¥A Yeid 5717 d+E 3 HAEF
N, FEM, SN A= FAFFA T (Kim and Ko, 2005;
Kim et al., 2006; Ko et al., 2009). A2 E3} A &]F H3}FAL
of glo] 5ol AL Bl AL At v E H8l, 98l
AE H AL 458 94l “}‘_ AAE T AR FAEH
69 790 WA yehd AL Akt 9 AutE 13 543
Ao Ao FHEY. o % F71= Holg E5HAF
2 B o 12X 7 24X707] &g &5 A4S Hole A
° 2 yeht Wout 714 gro g ue} &5dte YA oF
2 By 23N JAEFAN, FF7H, FF 71 (Kim and Ko,
2005; Kim et al., 2006; Ko et al., 2009)2} 2k719] z}o]&
=2
E4E09 23 W&-E (RS Zth3}(Chironomidae)
7} 76.7%2 7V =k, O oo 2 HulE| 7} (Simuliidae,
10.3%), %7} (Rotatoria, 7.3%), 2% 3 I} (Arcellidae,
22%) T =olSlith MAsE EAE A3 JdolXe 2
gt 7Y F43% Holdo® FYUstgloy 1 el 9
o|RYEL 3}F 40| = (Ephemeroptera)?] K u}slE4-0] Baetis
sp.&} S =& (Trichoptera)®] &Y= Hydrophyche sp.7}
FQ3% Holz7 EAEo & AFe} Xo|E E 3t (Choi and
Byeon, 2009). 22 & &35t= GFME AN EHE
2l (25.1%)9 2T} (24.4%)7 7HE ou RojoA=
A O] 5 (46.4%) 3} ZTh1}(38.0%)7F wTHAL HALE QL
3 (Kim and Ko, 2005), &&= A=A 37 (22.5%)
I Aot (22.1%)7F wou FujoA s Zth(35.4%)
ot 718} AEF BT AE A YT g5 st sy,
41.5%)°] =A B1Eo] (Ko ef al., 2009) ZTt7L1}e} 554
o|Fo] FQa3t Holdeg Yeht EF1} 2olE HHth §t
At 715EM49 £330 (Kim et al., 2006)9F HEF7H (Ko
et al., 2009), 7] &7 (ME, 2011)= 7HA|4=2} Foj oA =
T 247t A4 Jehd £ 33 8lad fAkskg o) F
g Apol= FENY FEAME fr&ol de AET EHie
F2 A W SREAet 230, AESIN, vEEA
= A9 mefjutgoli F2 A4 st=d), st EE 4
soof v|g) 223 o] 24 FeA g B go] A 43}

I 2T ALY BE o A5k Ao Il
(Yoon, 1995; Won et al., 2005) AR zfo] wj&Eol Hol P&
o= Zo]& Hol= AoR uEch FEA ol A7|7}
A2 573 875 (Copepoda) 52 Bol A48t dF ol
EOFAHA 0|59 H|&E ZFopR| 1 7|7} & ZArhatet o
gejo] vl&L F7tste] 7]Eo| HuE 370 (Kim er al.,

2006)$+ AZZ7 (Ko ef al., 2009), 1| ZE7] (ME, 2011)$}+ o
A2 AT

o OF
el —.

B2 Tksookimia pacifica®] AE|E EAS ¥3]7] ¢
Sto] ZUE TAT BHIA A4A B4 % H4uYE 2
Ashsich, SHEAL Sl Bb EX Bedolw o] »
il Bzt Al Ao F2 AL e AFE AAA
ATES 2ARE 23, P32 B mdE §Y
A 5L Aol Horh UL FUMO+) 249%
17.61 cm, 194 69.6+30.32 cm, 2 82.4+33.30 cm, 3
33 ol 900£3155cme F43] QoiHon, §4L P
I 1A 0] 3.8~4.0 cm/sec, 2T 3EAY o|Ato] 6.0~7.3
cm/secE OF7F WEtR| = AHEFE Hoh 39EE 11€7HR] 2
oA EFstA oy 12978 2874 2 LolA HF
SHon, Fo BEALE 12488 AT B B
T B2 A4S Eth Ho|BES A5 a4A 4 (IRD)
2 E43% Ay Ztt 3} (Chironomidae)7} 76.7%, 1t
3} (Simuliidae) 10.3%, %7 (Rotatoria) 7.3%, 2% d 9| 2}
(Arcellidae) 2.2% 52] £ 2 £Q3F Ho|WEo|gth A
o] (A% 20~40 mm)= Z7)7F A2 S5 2HEY LS
Bol HAITIROL ol F Aol FolAHAl o|5e] Wge
A MR 2717 2 Ak Hnel g 22 A4S
il
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