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Effects of Sedimentation on Benthic Macroinvertebrate
Communities at Upper Song Stream Basin

Seung Chul Han, Yung Chul Jun, In Chul Hwang and Doo Hee Won*

Doohee Institute of Ecological Research, Korea Ecosystem Service Inc., Seoul 153-768, Korea

Abstract - This study was conducted to examine the effects of sedimentation caused by highland
agriculture on benthic macroinvertbrate assemblages in upper Song Stream from 2006 to 2009.
The mean concentrations of water quality parameters(pH, DO, EC, TDS, TN, and TP) were grad-
ually increasing toward downstream but ORP was decreased. Furthermore, biological habitats at
lower reaches were more homogeneous and unstable due to sand deposition than those at upper
sites. A total 106 species of benthic macroinvertbrates in 47 families, 11 orders, 6 classes, and 5
phyla were identified during whole field surveys. Song Stream showed great declines of overall
biological attributes along itslongitudinal gradients, particularly in taxa richness and abundance.
Of all functional groups scrapersand clingers were most affected against the degradation of habitat
quality, whereas collector-gatherers and burrowers showed the opposite case. It was found that
such results had close correlations with water quality parameters and substrate composition which
played an important role in structuring macroinvertebrate communities. In conclusion, this study
represents that disturbance caused by highland agricultural activities had negative effects on ben-
thic macr oinvertebrate communities by leading to sand deposition at adjacent stream ecosystems.

Key words: sedimentation, highland agriculture, benthic macroinvertbrates, functional feeding
groups(FFGSs), habit groups(HGSs), stream habitats
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Fig. 1. Map of Song Stream watershed, showing six sampling sites.
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Table 1. Summary of physical characteristics and substrate compo-
sition at Song Stream

Survey Altitude Distancefrom  Subsrate composition (%)

site (m)  source(km) >pegpble <Granule Std.
s.1 828 95 50.0 500 +5.7
S 2 748 145 36.7 633 +94
s 3 729 17.0 38.3 617 +10.7
SL4 719 19.1 433 56.7 +75
S5 698 21.2 117 883 +146
S 6 684 223 0.0 1000  +0.0

Table 2. Summary of physical and chemical parameters at six sites
in Song stream. P-values indicate statistical significance
based on One-way ANOV A (S.D=Standard deviation)

Variables Range Mean  SD P
Water temperature(°C) 1.70~2450 1443 657 0.935
pH 6.95~9.44 828 062 0.055
DO(mgL™Y) 7.45~12.60 984 147 0867
EC(mSm™Y) 390~2360 1338 658 <0.001
TDS(gL™) 0.03~0.15 009 0.04 <0.001
ORP(mV) 174~341 597.7 447  0.870
SS(mg LY 06~181.0 221 471 0650
Chl-a(ug L% 0.12~7.05 202 170 0.120
BODs(mg L %) 0.27~2.99 141 063 0400
TN(mgL™?) 0.180~7.010 328 201 <0.001
TP(ugL™?) 577~12150 45.07 338  0.499
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Fig. 3. Annual patterns of suspended solid (SS) and total phosphrous(TP) in Song Stream watershed.

Table 3. Average taxa richness and abundance at each sampling site

Species Individuals(m-2)
Total EPT Total EPT

sl 42.7(+5.4) 32.1(+3.3) 3,303 (£ 821) 2,940 (+873)

.2 21.2(+£4.0) 14.2(+35) 2,090 (+1,283) 1,612 (+1,002)

.3 18(£5.4) 9.9(+4.9) 2,668 (+2,321) 1,674(+1,914)

S 4 13.7(£6.0) 7.8(+4.4) 2,384 (+2,857) 1,384 (+1,539)

.5 10.8(£7.0) 6.4(+4.8) 1,341 (+2,069) 371(+532)

S 6 75(+7.0) 4(£5.4) 577 (+532) 168 (+325)
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Fig. 4. Longitudinal changes of Dominance index (DI), Shannon diversity index (H") at Song Stream.
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Table 4. Spearman rank correlation coefficients of biological attributes, and environmental factor at Song Stream (n=32). Abbreviations for
chemical variables. EC, electrical conductivity; TDS, total dissolved solids; SS, suspended solids, BOD, biochemical oxygen
demand; TN, total nitrogen; TP, total phosphorus

Physical and chemical factors Substrate composition
Biological EC TDS Turbidit SS BOD TN TP
attributes urbidity
WSmY  (@LH  (NTU)  (mgLh (mgLh (mgL (ugLy ~ Copble  Grande - Sand

Taxarichness -0.679** —-0.698** —0.435* —-0482** —-0.256 —0572** —0.547** 0.649** —-0.470** —-0.377*
EPT richness -0.671** —0.698** —0.482** —-0.510** -0.282 —0.561** —0.622** 0.627** —0.451** —0.327
%EPT richness —0.465%* —0.508** —0.534** -0421* -0.183 —0.395% —0.709** 0.323 —-0.183 —0.196
Taxa abundance -0.376* —0.396* —0.051 —0.288 0.061 -0.391* -0.244 0.768** —0.516** —0.583**
EPT abundance —-0.481** -0.502** -0.172 —0.286 -0.007 —0.452** -0.385* 0.711** —0.489** —0.437*
%EPT abundance —0.527** —-0.521** -0.458** —0.274 —-0.253 —-0.350* -—0.632** 0.246 -0.197 —-0.028
DI 0.574** 0.602** 0.525** 0.318 0.362* 0.526** 0.463** —0.353* 0.356* 0.199
H’ -0.619** -0.640** -0.513** -0.357* —-0.363* —0.562** —0.521** 0.463** —0.441* -0.178
R1 -0.731** -0.753** -0.562** —0.553** —0.383* —0.621** —0.632** 0.561** —0.405* —0.270
*P<0.05, ** < 0.01
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191 o 7 k=l (Chutter 1969; Lemly 1982; Culp et al.
1983; Erman and Erman 1984; Minshall 1984; Peckarsky
1985; Graham 1990; ¥ % 2007).
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