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Abstract

In this study, toxicity monitoring of sediments collected from 25 stations in the Geum river basin was conducted using
Daphnia magna and Moina macrocopa. According to the results of acute toxicity tests (immobilization and mortality) of
organic extracts of semdiments, Miho stream showed much less toxicity than Gap and Nonsan streams. In particular,
significant toxicity was observed in both species for St.15 and St.16 sediment samples that passed through Deajeon city as a
branch of Gap stream. For Nonsan stream, St.23 sediment showed high toxicity toward M. macrocopa. This site seemed to be
affected by upper agricultural industrial complex. Additionally, M. macrocopa showed a higher sensitivity than D. magna for
organic extracts of sediments. In the case of toxicity tests using sediment pore water and aqueous extracts, only pore water of
St.27 sediment was toxic against D. magna. Toxicity identification evaluation showed that hydrogen sulfide was likely a major

toxicant in the pore water.
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Fig. 1. Location map of river sediments samples collected from the Geum river basin.
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Table 1. Monitoring stations in Geum river basin

Stream Station Address
St.1 Chungcheongbuk-do Jincheon-gun Jincheon-eup Sinjeoung-ri
St.2 Chungcheongbuk-do Jincheon-gun Munbaek-myeon Gugok-ri
St.3 Chungcheongbuk-do Cheongwon-gun Ochang-myeon Yeocheon-ri
St.4 Chungcheongbuk-do Cheongju-si Moonam-dong
St.5 Chungcheongbuk-do Cheongwon-gun Oksan-myeon Sincheon-ri
Minho St.6 Chungcheongbuk-do Cheongwon-gun Gangoe-myeon Gungpyeong-ri
St.7 Chungcheongbuk-do Cheongwon-gun Gangoe-myeon Ssangcheong-ri
St.8 Chungcheongnam-do Yeongi-gun Dong-myeon Yeyang-ri
St.9 Chungcheongnam-do Yeongi-gun Jochiwon-eup Sa-ri
St.10 Chungcheongnam-do Yeongi-gun Seo-myeon Bongam-ri
St.11 Chungcheongnam-do Yeongi-gun Nan-myeon Wolsan-ri
St.12 Deajeon Seo-gu Bonggok-dong
St.13 Deajeon Seo-gu Jeongnim-dong
St.14 Deajeon Seo-gu Samcheon-dong
St.26" Deajeon Jung-gu Seonhwa-dong
Gap st27" Deajeon Dong-gu Samsung-dong
St.15" Deajeon Dong-gu Samsung-dong
St.16" Deajeon Seo-gu Samcheon-dong
St.17 Deajeon Yuseoug-gu Jeonmin-dong
St.18 Deajeon Yuseoug-gu Gujeuk-dong
St.19 Chungcheongnam-do Nonsan-si Gwangseok-myeon Hangwol-ri
St.20 Chungcheongnam-do Nonsan-si Yangchon-myeon Sinheung-ri
St.21 Chungcheongnam-do Nonsan-si Chaeun-myeon Janghwa-ri
Nonsan St.22 Chungcheongnam-do Nonsan-si Yeonmu-eup Bong-dong
St.23 Jeollabuk-do Iksan-si Mangseong-myeon Muhyeong-ri
St.24 Chungcheongnam-do Nonsan-si Eoryang-ri
St.25 Chungcheongnam-do Nonsan-si Ganggyeong-eup

"Stations for detailed monitoring
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Fig. 2. Acute toxicity of organic extracts (0.2% DMSO) of
sediments collected in October 2009: (a) Daphnia
magna and (b) Moina macrocopa. Error bars represent
95% confidential intervals.
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Fig. 3. Acute toxicity of organic extracts of sediments col-
lected in October (0.2% DMSO) and December (0.5%
DMSO) 2009: (a) Daphnia magna and (b) Moina
macrocopa. Error bars represent 95% confidential
intervals.
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Fig. 4. Acute toxicity of organic extracts (1, 0.5 0.25 and

0.125% DMSO) of sediments collected in February
2010: (a) Daphnia magna and (b) Moina macrocopa.
Error bars represent 95% confidential intervals.
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Toxicity identification of St.27 sediment pore water: (a) acute toxicity toward Daphnia magna and (b) HaS
concentration. Error bars represent 95% confidential intervals.

Table 2. Chemical properties, acute toxicity and dissolved heavy metal concentrations of pore water and aqueous extract from
four sediments collected in February 2010 and one sediment collected in March 2010

Sediment pore water Sediment aqueous extract
St.27
St.26 St.15 St.16 St.26 St.27 St.15 St.16
Feb. Mar.
pH 6.9 7.6 72 7.1 7.2 7.5 7.1 7.4 7.0
DO (mg/L) 3.9 1.3 3.0 8.2 8.5 5.8 4.5 7.2 6.8
Hardness (mg/L as CaCO;) 266 673 470 189 147 191 248 77 91
y . D. magna NT™ 2.5 215 NT NT NT NT NT NT
Acute toxicity (TU)
M. macrocopa NT NT NT NT NT NT NT NT NT
Metals (mg/L) ECso (mg/L)
Ag 0.0092 <DL <DL <DL <DL <DL <DL <DL <DL <DL
Al 11.3 0.054 0.043 0.021 0.106 0.145 0.178 1.119 2.940 1.455
Cd 1.21 <DL <DL <DL <DL <DL <DL <DL <DL <DL
Co 1.49 <DL 0.005 0.003 <DL <DL <DL <DL <DL <DL
Cr 0.46 <DL <DL <DL <DL <DL <DL <DL <DL <DL
Cu 0.022 0.012 <DL 0.006 0.005 0.012 0.003 0.010 0.007 0.004
Fe 5.65 0.334 1.637 0.750 <DL 0.136 0.081 0.524 2.245 1.161
Mn 40 0.556 7.058 4311 0.021 0.004 0.208 1.440 0.024 0.013
Ni 1 0.023 0.040 0.025 0.017 0.004 0.016 0.031 0.022 0.022
Pb 472 <DL <DL <DL <DL <DL <DL <DL <DL <DL
Zn 1.54 0.005 <DL 0.008 0.004 0.006 0.005 0.011 0.023 0.014

“toxic unit = 100/ECso, “not toxic, " detection limit

st HHER 22 F718 FHolM e A d(sulfate g =Xo] A3 H,S9 57} #AAsle EHE FAHAEA 0
reducing bacteria)o] 35t 2] ()3 Z& ¥W&& St & GolA A HEd, o]AL B AT A st
SrAE WAAZITHO]E7] &, 2009; Sarmiento et al., 2009).

4. 2 E

2CH;CHOHCOOH + SO,~ + 3H" —
2CH;COOH + 2CO, + 2H,0 + H>S 1 FAFAY HEd, #FH, =343 HFE fUIFEQA
gt AeEd 2UEY 2, nsdS AAHoz ENE
dutdo g A(ARFNA Y FstE H,S¢ HS 2L A =J(FIANET AAM)e] FA et ey
s*o Fu= &A1, F49 pHlAE F2 H.S9 HS 7} AHL dAFGAY ANE BRSte BAIE SR oA
) HE-S X} 3Fch(Bagarino, 1992; Kiister et al., 2005). ©] AT F5Hd0A F40] =4 detg, =432 3sd
T 54 o 2 ISt €44 4ELS 5HsH FitE @4x], FAFZTHA, AFFI LA, Ttk EAT U
of AIEAF Astaast LY BEE Welste AR " AG9 st AT nHEAAAN 540l w2 ALRE
&2 F th(Bagarino, 1992). I1811 §& #3E 59| H,S9 YelgTh o)L 2@l JFE AGolre HHeE #
v gL pH7b Z7betdA F4s Zasted, pH 6914 AE LFgEd] FAFHEY LFLE oA FAM=E
90% ©l4, pH 7914 < 50%, pH 8°1A 5% W& x5 o F8454s 2 F UASS grdt. 2 F8F
T dE A QATHUSEPA 1991). kA pH7F S7hgkel @ Hel AEd st27(dsd)e) H42 5o W 194
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