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*Corresponding author Abstract: This study examined the habitat distribution characteristics of Aquatic Oligo-
Hwang-Goo Lee chaeta according to the construction of weirs in the four major rivers in South Korea.The
Tel. 033-730-0434 area was investigated 10 times from March to October in 2018 and a total of 18 species
E-mail. morningdew @sangji.ac.kr and 35,390 ind. m™ were sampled. The dominant species by number was Limnodrilus

hoffmeisteri(77.1%) and the subdominant species was Branchiura sowerbyi(9.5%). A total
Received: 30 August 2019 of 32.418 g m™ dry weight was analyzed. The correlation analysis showed that the num-
First Revised: 25 October 2019 ber of Aquatic Oligochaeta individuals correlated with the sediment depth, clay ratio, silt
Second Revised: 26 November 2019 ratio, sand ratio, cobble ratio, pebble ratio, pH andTOC mg L™". Specifically, the clay ratio

Revision accepted: 28 November 2019 and sediment depth were associated with increases in the number of individuals. The

total organic carbon (TOC) increased from March to October and, conversely, the number
of individuals tended to decrease.
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etal. 2017; Cho et al. 2018) 7} T3 =| 3 0 W, +F A= o] F,
AN BRAZER 52 ol ATE HET A%
oft.

A HPFHFTE T HA ™ OlR (Aquatic Oligo-
chaeta) = AU B A O] ThaFet A AgH oA 71 &5t
AR, FHL A= FAIShE S 7% (Yoon et
al. 2000; Jung 2011b), =l A Aot AAFolF= &
365°0] B Eo] It} (Park et al. 2013). AR Hol 7= A
A EAJo] Zut= B2 (burrower) 2 F50] =21 Silt,
Sand, Clay®} 20] 242 57] YAt ol 2o]2l SHAFTLE
A HE AGsh= 2072 A A Tt (Lazim and Learner
1987; Kang et al. 2017). T3t @ WAH 7L Wlo] f7]&
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Q18] 2870l SJeslol At Zoleke Aoz o
27| 9lo] (Shin et al. 2008), F7|1 2L HHIIE 95 A8
ABEE o]§5 1 It} (Brinkhurst and Kennedy, 1965; Lin
and Yo 2008).

S oA AARE A FolFof Higt A= R
A (Yoon et al. 2000; Jung 2011b; Park et al. 2013; Lee and
Jung 2014), AE =4 Aol T3F A7 (Kang et al. 2016),
A2 ol & o]-&3F 743} A (Choi 2005; Jun and Park
2005), A Aol whE A A (Syrovatka et al. 2009;
Han et al. 2013; Kang et al. 2017) 5°] =101} =11
spol AL o AAFols ol A Y 47
Az BT Agolt tebd £ Qs o7 1 44
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A 4-2gskqiTh
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Table 1. GPS sampling sites in four major rivers in South Korea

Sampling site GPS
B N: 37°21'30.85", E: 127°34'02.89"
1o weir M N: 37°21'69.17", E: 127°33'08.38"
po wei U N: 37°24'0797", E:127°32'32.28"
D N: 37°24'27.19", E:127°32'11.26"
B N: 36°26'56.56", E: 127°1008.72"
Seiong weir M N: 36°29'34.69", E: 127°17'47.08"
1ong U N: 36°28'24.83", E:127°15'55.46"
D N: 36°28'04.74", E:127°15'38.22"
B N: 34°59'33.32", E:126°39'51.95"
Juksan weir M N: 34°59'4713", E:126°41'42.32"
u N: 34°58'31.98", E:126°37'569.51"
D N: 34°58'14.89", E:126°36'63.14"
B N: 35°51'59.89", E:128°22'50.98"
Gangjeong- M N: 35°52'66.63", E:128°23'35.41"
Goryeong weir U N: 35°50'32.05", E:128°27'38.78"
D N: 35°50"13.10", E:128°27'38.94"
B N: 35°47'07.82", E:128°24'15.28"
Dalseond weir M N: 35°46'01.96", E:128°23'14.10"
g U N: 35°44'14.84", E:128°24'55.07"
D N: 35°44'01.98", E:128°25'16.21"

B: Between weir to weir, M: Main point of outbreak, U: Upstream of weir, D:
Downstream of weir
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Fig. 1. Map of sampling weir in four major rivers in South Korea.
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Table 2. Physical factors for each site of weirs in four major rivers

Factors Bottom structure (%)
W (m) WW (m) WD (cm) SD (cm)
Site Clay Silt Sand Cobble Pebble  Boulder
B 600.0+£0.0 401.0+353 65.0+216 14.8+34 189457 16.0+£49 30.0£89 19.0+54 15.7+49 11737
W M  600.0+0.0 481.0+854 585+16.1 63.8+8.3 52.0+158 16.0x4.9 11.0+2.0 144+£50 120+75 4.0+49
U 750.0£0.0 354.0+16.2 56.5+152 30.2%+95 17543 10.0x0.0 42.0%+98 20.0£0.0 14.0x49 -
D 470.0£0.0 335.0+284 585+210 10846 144+68 16.0x49 240+66 24.0+49 200+00 6.0+49
B 400.0£0.0 263%+215 76.0+22.4 346+149 30.0+x00 220x40 27046 13.0£4.6 10.0£0.0 -
SW M  550.0+£0.0 286.0+465 66.0£276 b55.0+85 55.0£6.7 30.0£0.0 14.0£4.9 1.7+£3.7 - -
U 600.0+£0.0 461.0+35.1 50.0£89 388%115 43.0+78 32.0+4.0 16.0x77 9.0+2.0 - -
D 600.0+0.0 396.0+33.8 52.0+214 442+119 55.0+5.0 30.0+0.0 15.0+5.0 - - -
B 350.0+0.0 263.0+349 570+149 15.0+64 19.0£3.0 16.0£49 35.0+6.7 125+25 15.0£5.0 5.0+0.0
JW M 300.0+0.0 238.0+87 56.0+150 389%+145 30.0+0.0 22.0+4.0 20.0+0.0 18.0+x4.0 10.0+0.0 -
U 650.0£0.0 309.0£104 58.0£154 16.7x51 29.0+3.0 25.0+£5.0 29.0+£30 11.0+x3.0 6.0%x49 -
D 250.0£0.0 186.0+16.1 62.0+£16.0 23.1x77 21.0x94 23.0+64 21.0+£83 23.0+£78 11.1£21 4.0x37
B 970.0£0.0 7770x179 56.0+20.1 244+83 210+£3.0 26.0x80 30.0£6.3 13.0£4.6 10.0£0.0 -
GGW M 950.0+£0.0 538.0£271 470+£9.0 503%x128 21.0+3.0 270+46 39.0+x83 13.0+4.6 - -
U 420.0£0.0 349.0+£259 570+£149 144+80 10.0+00 14.0%x49 53.0+90 17046 10.0£0.0 -
D 1000.0+0.0 486.0+15.0 55.0+8.1 2744117 13.0x6.4 10.0+00 32.0+140 270+64 140+49 8.0%4.0
B 620.0£0.0 3870%+11.0 505+35 42.6+84 440+49 240+49 22.0+40 10.0%00 - -
DW M  770.0+£0.0 538.0+87 475+6.0 39.1+8.7 37046 30.0+0.0 20.0+0.0 13.0+4.6 - -
U 600.0£0.0 5370+£19.0 48.0+x4.0 21675 30.0x0.0 210x3.0 20.0x00 19.0+x3.0 10.0£0.0 -
D 580+0.0 464+80 52.0%+98 12.1+55 23.0£46 20.0+£6.3 22.0+87 20.0x00 11.0+£3.0 8.0+4.0

IW: Ipo weir, SW: Sejong weir, JW: Juksan weir, GGW: Gangjeong-Goryeong weir, DVW: Dalseong weir, B: Between weir to weir, M: Main point of outbreak, U:

Upstream of weir, D: Downstream of weir, RW: River width, WW: Water width, WD: Water depth, SD: Sediment depth
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Table 3. Chemical factors for each site of weirs in four major rivers

Factors EC DO H TU T-N T-P TOC Chl-a

Site (°C) (uScm™) (mg L™ P (FTU) (mgL™  (mgL")  (mglL™ (mg m™)
B 18.1+4.2 2071+35.2 84+15 79+04 11.4+£6.5 41+£10 0.1£0.1 25+0.6 8.2+5.6

M 18.8+4.2 213.0+£55.3 84+26 8.2+0.6 16.6+£25.0 46111 0.1+£0.2 28+1.1 6.0+x24

W U 18.9+£4.1 2371x45.2 8.8+22 8.3x£0.6 14.5+£23.2 4613 0.1£0.2 29+1.1 9.2+6.7
D 19.1+£4.4 2249439 9.3x2.1 8.2+0.6 75+£9.8 49+16 0.1£0.1 26x10 58+2.3

B 18.6+5.3 272.4+90.7 94+28 78x0.8 70£5.1 51+£25 0.1£0.1 3.0+£04 9.7£6.1

M 19.7+£3.7 258.2+82.5 76£15 74+0.6 179121 54+22 0.3£0.2 3.5+0.8 13.56+£6.6

SW U 18.2+4.4 255.2+73.6 79114 73+0.6 8.0+54 47+16 0.1+0.1 29+04 75+2.6
D 19.1+4.6 2778+91.0 9.0+23 78+0.6 29.6+49.9 5.0+16 0.2+0.1 3.5+0.7 11.2+5.1
B 21.6+£5.3 265.4+73.3 8.0+£2.2 8.1+0.6 72+8.7 54+13 0.2+0.0 41+0.8 25.7+26.0

M 22.0+54 302.0+973 9.0+25 79+0.6 8.1+83 6.2+15 0.2+0.1 43+0.9 173+12.1

JW U 21.3x5.2 260.6+71.8 8.6x+34 8.2x05 8.6x55 54+15 0.2x0.1 42108 19.4+72
D 20.8+5.2 268.0+£73.5 75+2.6 79+0.3 9.0£9.8 6.1x12 0.2x0.1 4.4+10 22.2+14.7

B 22.1+£5.0 234.6+62.4 85+22 8.4+0.7 9.5+16.9 5115 0.1+0.0 3.7x0.9 11.5+9.1

M 20.6£5.7 224.3+64.6 9.1£26 8.6x0.5 8.4x11.3 59+2.0 0.1£0.1 3.6x10 11.7+£8.7
GGW U 21.6+£55 226.1+66.1 93126 8.8+0.6 8.0£13.9 49+2.2 0.1+£0.0 3.8+£0.9 13.2+£16.5
D 214+4.9 24571741 8.6+13 8.4+0.6 8.8+12.7 48+18 0.1+0.1 3.6+10 11.5+10.8
B 22.5+55 3277+86.7 85+28 85+05 15.3+255 48+14 0.1+0.1 4.4+14 18.3+10.8

M 21.3+£6.2 313.1+£92.6 79+2.6 83105 8.5+10.9 5723 0.1+0.1 43+0.7 16.8+13.1

bw U 21.7x£5.0 304.7+90.8 82+27 8.2+0.7 8.1+10.0 55+23 0.1£0.1 45114 18.9+9.1
D 21.3x5.0 2876+81.6 9.1x19 85x04 8.6x14.5 5.2+1.1 0.1x£0.1 4010 158115

IW: Ipo weir, SW: Sejong weir, JW: Juksan weir, GGW: Gangjeong-Goryeong weir, DW: Dalseong weir, B: Between weir to weir, M: Main point of outbreak,
U: Upstream of weir, D: Downstream of weir, WT: Water temperature, EC: Electric conductivity, DO, Biological oxygen, pH: Potential of hydrogen ions, TU: Tur
bidity, T-N: Total nitrogen, T-P: Total phosphorus, TOC: Total organic carbon, Chl-a: Chlorophyll-a
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Table 4. Number of species, individuals, dominant species and subdominant species at each site of weirs in four major rivers

Factors Speci Individuals Dominant species Subdominant species Dry weight
Site PECS ind. m™) (R-A%) (R-A%) @m)
B 9 1,210 Limnodrilus hoffmeisteri(49.6%) Branchiura sowerbyi(19.8%) 1.110
M 3 3,590 Limnodrilus hoffmeisteri(74.1 %) Branchiura sowerbyi(25.1%) 6.599
W U 6 1,320 Limnodirilus hoffmeisteri (85.6%) Branchiura sowerbyi(6.8%) 1.358
D 7 3,890 Limnodrilus hoffmeisteri(76.3%) Branchiura sowerbyi(18.5%) 7127
Total 1 10,010 Limnodrilus hoffmeisteri(73.5%) Branchiura sowerbyi(19.5%) 16.194
B 8 1,230 Limnodirilus hoffmeisteri(80.5%) Tubifex tubifex (8.1 %) 0.903
M 7 4,760 Limnodrilus hoffmeisteri(84.9%) Limnodrilus claparedeanus (6.9%) 3.506
SW U 5 1,740 Limnodrilus hoffmeisteri(58.0%) Limnodrilus claparedeanus (31.0%) 2.232
D 6 3,550 Limnodrilus hoffmeisteri(77.7 %) Branchiura sowerbyi(16.9%) 3.586
Total 10 11,280 Limnodrilus hoffmeisteri(78.0%) Limnodrilus claparedeanus (9.1%) 10.227
B 6 1,770 Limnodrilus hoffmeisteri(83.1%) Tubifex tubifex(9.0%) 0.323
M 5 1,170 Tubifex tubifex (47.0%) Limnodrilus hoffmeisteri(39.3%) 0.526
JW U 5 1,660 Limnodrilus hoffmeisteri(80.7 %) Tubifex tubifex (8.4 %) 0.931
D 4 900 Limnodrilus hoffmeisteri(84.4%) Tubifex tubifex(7.8%) 0.589
Total 8 5,500 Limnodrilus hoffmeisteri(73.3%) Tubifex tubifex(15.6%) 2.369
B 5 960 Limnodrilus hoffmeisteri(81.3%) Tubifex tubifex(14.6%) 1.388
M 3 530 Limnodrilus hoffmeisteri(92.5%) Dero obtusa (5.7%) 0.068
GGW U 2 100 Limnodrilus hoffmeisteri(80.0%) Tubifex tubifex (20.0%) 0.023
D 2 300 Limnodrilus hoffmeisteri(70.0%) Tubifex tubifex (30.0%) 0.018
Total 7 1,890 Limnodrilus hoffmeisteri(82.5%) Tubifex tubifex (74 %) 1.497
B 9 1,020 Limnodrilus hoffmeisteri(78.4%) Branchiura sowerbyi(5.9%) 0.5632
M 8 2,440 Limnodrilus hoffmeisteri(85.2%) Bothrioneurum vejdoskynum (4.1 %) 0.676
DwW U 10 3,070 Limnodrilus hoffmeisteri(83.1%) Tubifex tubifex (5.2 %) 0.823
D 3 180 Limnodrilus hoffmeisteri(66.7 %) Branchiura sowerbyi(22.2%) 0.100
Total 13 6,710 Limnodrilus hoffmeisteri(82.7 %) Dero obtusa(4.0%) 2.131

IW: Ipo weir, SW: Sejong weir, JW: Juksan weir, GGW: Gangjeong-Goryeong weir, DW: Dalseong weir, B: Between weir to weir, M: Main point of outbreak, U:

Upstream of weir, D: Downstream of weir

Atol) mg m™ ] W9z Aol uhE WskRo] & Aoew
SRAIE .

2. AXIHOIF A E Y AFF, TOC 5E9¢|
yuEy

Aol F ZAF A} & 185 35,390ind. m > 7NA|7} &
ot on, 7k AR HE o] XK (3H) 115 10,010
ind. m%, AIEH (7)) 105 11,280ind. m ™, S4TH (G4
74 8% 5,500ind. m™2, A 1 HE (H574) 7E 1,890ind.
m?, @R (F572) 13% 6,710ind. m™> 7HA7F SIS
T} (Table 4).

7 248 Ax|PGolF{ T4 BAAT GAHRE A
I HoE Afolof| A ZH thefel A
o FAR = BAN|A 7Y B2 Fo] A5 &4

A A £ AT} o] ZH e} AlFH O] 7 !

T A1
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%W@%’%ﬂ‘aﬁa‘ﬁ ?': MAA I, s
S}, Aofst 5 MAA se7o] of sk 4
= A7t S7Foke A= delA 1=t (Choi 2005;
Na 2005; Shin et al. 2008; Lee et al. 2012), =AFZ| S Z Al
oz AxFolwe] /A7t 27 SRt o|ZE} A
FRE BT AL ST U= A0 DO
o, o] A7) o] AL B 7)o ufe} H4ste
Ao (Rek Ao, FRWAAH, BAPHNA B A
7} A4S Ao ghelsgc

2ol FAG AR S D oL S
AT A= T3 2T (Table 4). RAFA GER o]

K= A2l (Limnodrilus hoffmeisteri) 7t 73.5%= -7,
ol7tm| 2% o] (Branchiura sowerbyi)7}F 19.5% = ©F-H, Al

B Ax]go)7} 78.0% = 4, 712X Fo| (Limnodri-

ko

ofN
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Table 5. Dry weight of each species in four major rivers

Dry weight (g m™)

Family Species

W SW JW GGW DW
Branchiura sowerbyi 9.898 3.633 1.140 0.019 0.288
Bothrioneurum vejdoskynum 0.019 0.090 - 0.010 0.002
Tubificidae Limnodrilus hoffmeisteri 5.984 5.343 0.970 1.462 1.748
Limnodrilus claparedeanus 0.112 1.052 0.223 - 0.049

Limnodrilus udekimianus 0.042 0.081 - - -
Tubifex tubifex 0.007 0.028 0.036 0.006 0.003
Nais variabilis - - - - 0.001
Naididae Nais bretcheri - - - - 0.013
Paranaisfrisci(unrecorded species of Korea) - - - - 0.001
Dero obtusa - - - - 0.001

Lumbriculidae Lumbriculus variegatus 0.001 - - - -
Lumbricidae Eisenia tetradra 0.131 - - - 0.025

IW: Ipo weir, SW: Sejong weir, JW: Juksan weir, GGW: Gangjeong-Goryeong weir, DW: Dalseong weir

lus claparedeanus)7} 9.1% 2 o}, SAtH = Az o7}
73.3% = 94, A G o] (Tubifex tubifex) 7} 15.6% = OF-
A, 70 B AR ol7t 82.5% = 93, A o) 7}
74%2 oL, PARE AR Fol} 7% 7, BE
EA 0] (Dero obtusa) 7} 4.0%= oF-Hdt= Aoz B4
EQleh, AR E R AR Fo)7t 73.3~82.7% H12] Hi
9 %o vER ST YOH, F4E FALAAY
OAR A7 Fo] S e S AL et
2) MX|Ho] 215 U TOC 5=249| YN

AR FoNM EAT LA G ol w2 AT 22T 2

e =

A

A

N

g2 o] ZH F 16.194gm”, AIFE F 10227gm >, =
AP F2369gm™, FHIPE F 1497gm”, DHE 3
2131gm 2 SHE o] o & o] L H o} A|FHof A
SN AAHolRe] AFFo] =2 Ao= gRIFGe
o, o= Aol 7ol /WAl Ed&t vEshe Ao
el ZF 218 E 2 o] H 1,110 (HetE Afo])~
7.127 (B5H) g m ™, AIEHE 0.903 (BeFE AFo])~3.586
(EoH) g m™?, FATE 0.323 (Re}H AFo])~0.931 (B4
W gm™?, PP H 0.018 (H5HL) ~1.388 (HLFHE Ato])
gm 2, 2K 0.100 (H51) ~0.823 (H/dY) gm 2] HE
A= TH(Table 4). THH, GAE O] 7§ FATH Ht
A2 ol 7o A G7t ol A= AEoll A=
FAME Hrp w2 710 2 AZE Q=T ol B R A
A AR ol 7 tiF-2o] 7HA| Z7] (total length) 7} 2}
2 4 SATR oA = AtfE o2 F7]7F 331 v gl of
721G o7} v 2@ YY) "l A0 2 wekE,

of

Table 6. Correlation analysis of the dry weight (g m™) of each spe-
cies andTOC (mg L™)

Factors TOC(mgL™)
Branchiura sowerbyi -0.11*
Bothrioneurum vejdoskynum -0.117
Limnodrilus hoffmeisteri -0.068*
Limnodrilus claparedeanus 0.292
Dry weight Limnodrilus udekimianus 0.268
(gm™ Tubifex tubifex 0.169
Nais variabilis -0.341
Nais bretcheri -0.196
Paranaisfrisci -0.188
Dero obtusa -0.085
*p<0.05

ZAA oA SR AR FolFo A AT A
& 0]} (Tubificidae) 32.245 g m ™%, A A ¥ ©] 3 (Lumbrici-
dae) 0.156 g m >, &A% ©]7}(Naididae) 0.016g m ™, A AT
©]&°]7}(Lumbriculidae) 0.001 g m 2] $=0 2 L}ER} O 1,
T A5 AAHY0] 15.507gm ™, o7tz F 0] 14.978
gm 2 F AFF 32.418gm 2] 94.0%°l FtE AS
= 2AHASEAL Sl A0 =2 UENETH(Table 5). A O F
=3 T8 153 TOC Lot A EAAn AA 3
o]} oprtu| R ool A TOC FEot SA 2 2] A

& 2= 2o g BAEITH(Table 6). ARHA & AT
o= 7IET ¢ IS A= A oE dEA e
U (Brinkhurst 1971), & A2 oA = Ax]go]et ofr}
a2 go]7} TOC $& et =2 A4S Hof 71& A<
+ B PA R Yebd ol= AR olet obr k| A Y
o] NA4-2] F7h= f71E0] FHEks =2 A

O

r

O
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Table 7. Multivariate correlation analysis for each item according to the number of species and number of individuals

Bottom structure (%)

Factors RW(m) WW(m) WD(m) SD(cm) -
Clay Silt Sand Cobble Pebble Boulder
Species -0.1M -0.117 -0.068 0.292**  0.268**  0.169* -0.341**  -0.196** -0.188*  -0.085
Individuals (ind. m™)  -0.081 -0.064 -0.009 0.307**  0.297**  0.056 -0.355**  -0.109 -0.068 -0.035
*p<0.05, **p<0.01 in the correlation analysis; RW: River width, WW: Water width, WD: Water depth, SD: Sediment depth
400 100 400 50
M No. of individuals (ind. m~2) B No. of individuals (ind. m™2)
3501 A Clay ratio (%) 3501 4@ Sediment depth (cm)
b - 80 b t 40
g 300 £ 300 -
E - 3 5
< 250 4 Leo & < 250 _30:
- s % § E
£ 200 - K 2 200 - <
Z 3 = I £
Z 150 | * g E s r20 g
Py - '3
: 100 A A : 100 4 =
4 i r 20 Z 10
50 A 50 - i
0 : . . T T 0 0 . . : - : 0
14%% SW JW GGW DW 1Y% Sw JW GGW DW

Sampling river

Sampling river

Fig. 2. Analysis of the number of individuals (ind. m™), clay ratio (%), and sediment depth (cm) in four maior rivers. IW: Ipo weir, SW: Sejong
weir, JW: Juksan weir, GGW: Gangjeong-Goryeong weir, DW: Dalseong weir. Vertical bar: +SE.
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2ol 7ol A}t AN Z
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Clay?] H]- &2 7HA|52] S3toll what v
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NAG7E AL 7P A Clay®] H-&o] 7P W2
Ao 2 FAE QT Ax] ol 7= duty oz 3o of
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Table 8. Multivariate correlation analysis for each item according to the number of species and number of individuals

Factors WT EC DO TU T-N T-P TOC Chl-a

(°C) @Sem™  (mgL™) (FTU) (mgL™  (mgL™) (mg L") (mgm™)
Species -0.062 0.108 -0.104 -0.310** -0.033 0.066 0.018 -0.176* 0.071
Individuals (ind. m™) 0.010 0.102 0.086 -0.214** 0.069 -0.001 0.079 -0.195** 0.035

*p<0.05, **p<0.01 in the correlation analysis; WT. Water temperature, EC: Electric conductivity, DO: Dissolved oxygen, pH: Hydrogen exponent, TU: Turbidity,
T-N: Total nitrogen, T-P: Total phosphorus, TOC: Total organic carbon, Chl-a: Chlorophyll a

0.6
400 - —@— No. of individuals (ind. m2)

—0—TOC (mg L™

r 0.5
Slope =0.152

*=0.446

300 1
r 0.4

200 4 r o3

Slope=-23.609 | 0.2

20556
100

No. of individuals (ind. m2)
Total Organic Carbon (mg LY

r 0.1

Mar. Apr. May. Jun.-1 Jun.-2 Jul-1 Jul-2 Aug. Sep. Oct.

Sampling month

Fig. 3. Analysis of the number of individuals (ind. m™?) and TOC (mg
L™") in the four major rivers by sampling month. Vertical bar; +SE.

(Brlnkhurst 1971)E ]
A S skl
A (4 23] oS4
o] Al &30l
weheoh

ll

4, ZAMA71'8 AX[FPol 7Y JiHls, TOC s= Hl»
B A
="

ZARR| Aol E@RE A FolR7] A2t TOC
&= ] R3S mefstat A7 A
STt (Fig. 3). 3958 10870 ARG oI/ A= A4
3hil TOC &= S7Foke W] BadS vtk =
A7, A2 ol WA, TOC S =20 AT 24
ZAA 7] AAGolF ARt =9 48
1, TOC 5= GO 4de 2= o= 43U
(Table 9). ARHA 0 2 R4S = AR F ol = 12
FH 39712 Adgtelr] wizell gk 25 (18~69)°]
A7 S7FIAH7E HAl gaste Aoz d3A 9l

Table 9. Multivariate correlation analysis for each item according
to the sampling month, number of individuals (ind m™2), and TOC
(mg L™

Factors Individuals (ind. m™) TOC(mg L™

Sampling month -0.576** 0.639**
Individuals (ind. m™2) -0.346*

*p<0.05, **p<0.01

=] (Brinkhurst 1971), AA| A7) 5 39 5EH 69 1
ZANA] = AR ol 7] /NA7t S7tstt o] % A
= AFES B 2 A+ £ Aot AL
Efi o]= X ol ol A 8507HA (1.6%) 7t A4
H, Az o] T M 53,32070A1 (98.2%) 7 EF 7]
2ol Uepd Zut2 gk duby oz Axjgolit &
2 I RE Clay2 ©]F01%] shdollA FEAE Aot
9, 22 G0l TE2 ok SRR A= F
Abksta A Aok AEAE 2fo] & Bol =t (Brinkhurst
19 A ZA7E obd Clay Hl-&©] =
I EHETL %5‘—1?401 % Aol A ZA}7} o] FolF 7]

ol J
- -

Tas
=
15 |

—_

-

N:"‘é

Fuorr ﬂ.l‘ﬂ F
r]I. FO

| 2 AXFGolR =X &
ATt @A FARE 2018
3YRE 1089717 F 103] AASHATE ZAFET} F 18F
35,390ind. m™* 7HA|7} S @SIATY. Limnodrilus hoffmeisteri

(77.1%)°] %3, Branchiura sowerbyi (9.5%)°] °F-H%

o2 BALtt AFHF B4 AT & 32418gm 0] A

=0, 7k FH AFT} TOC s ete] A 24 At
Az o] op7tu|x|Folet TOC Bk 7F 29 AAdS 7z
+ Aoz Yehdt AxFolwet 24 015k a4l
5 7to] ohsF AR A3t E|lHE 710, Clay H]-&, Silt
H|-&, Cobble H|-&, Pebble H]-&, pH, TOC =3} A<
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7= 7102 BAE QT (p<0.05,p<0.01). TARA| < A
Aol Al B2 E Zlo] 9 Clay®] W& H] - i
A%t B3 HAHES] Zlo]e} Clay?] W&ol H&4-5 iA|
7 B2 AL Yelth Ao whE AAF )R
] 7§34, TOC ¥4 23 39 5E 1087H2] Al
= fashe 73‘ FE HEi o, TOCE F7ohe B
d& e AR 2AESH
AL AL

& AT A AR (A S M180046, THA
grgHste] whE tishd g e 2UET 3 3719
A& Rt 3ot A7 Ayt
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