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Abstract

Environmental impacts of suspended solids (SS) released in coastal area by dredging, reclamation and construction can
cause serious damages to coastal habitats and benthic organisms. Acute toxicity tests (4-7 days) were conducted to identify
the relationship between SS concentration and mortality of three marine benthic species; benthic copepod (Zigriopus
Jjaponicus) adult, Pacific abalone (Haliotis discus hannai) spat, and olive flounder (Paralichthys olivaceus) fry. Benthic
copepod was the most sensitive to SS followed by olive flounder fry and Pacific abalone spat, with an LCso (lethal
concentration of 50% mortality) value of 61.0 mg/L and LOEC (lowest observed effective concentration) value of 31.3 mg/L
for benthic copepod. LOEC and 7 day-LCs for Pacific abalone spat were 500.0 mg/L and 1887.7 mg/L, and those for olive
flounder fry were 125.0 mg/L and 156.9 mg/L, respectively. The tolerance limits of the test species to SS revealed the
various concentration ranges of SS, which reflects the physiology and ecology of the test species. These results are very
valuable for the determination of SS concentration of effluents released into the coastal area by dredging, reclamation and
construction etc. Also, sharp increase of SS can cause long-term damages to the benthic and sessile fauna by blanketing of
benthic substratum. These experimental procedures for marine bioassay and acute toxicity results can be a useful guideline

for practical management planning of SS discharge into coastal area.

Key Words : Suspended solids, Acute toxicity test, Olive flounder, Pacific abalone, Benthic copepod, LCso, LOEC, NOEC,

Marine bioassay.
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Fig. 1. Diagram of experimental unit on suspended solid toxicity test using benthic copepod, Pacific abalone and olive

flounder.
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Table 1. Toxicity test conditions for three test organisms exposed to various concentrations of suspended solids

Parameters/test species

Tigriopus japonicus

Haliotis discus hannai

Paralichthys olivaceus

Test type Static renewal
Endpoint Mortality (%)

Age of test organism Adults

Initial individuals (n) 10

Test duration 4 days

Test temperature( C) 21.940.1

Test salinity (psu) 31.3+0.4

Test pH 7.6+0.1

Test DO (mg/L) >7.5

Light intensity Ambient intensity
Light period (L : D) 12h:12h

Test chamber (mL) 100.0

Test solution (mL) 50.0

Feeding regime 1/day

Dilution water Filtered seawater (1/m)
Renewal period 1/day

Number of replicates 3

Test concentrations Control, 31.3, 62.5, 125.0,
(mg/L) 250.0 and 500.0

Test acceptability criteria

>90% survival at control

Static renewal
Mortality (%)

10-12 months

10

7 days

15.6+0.1

32.2+0.1

7.540.1

>7.5

Ambient intensity
12h:12h

2,000.0

1,500.0

1/day

Filtered seawater (1/m)
1/day

3

Control, 250, 500, 1000.0,
2,000.0 and 4,000.0

Static renewal
Mortality (%)

60 days

10

7 day

18.0£1.0

30.0+0.5

7.6+0.2

>17.0

Ambient intensity
12h:12h

2,000.0

1,500.0

1/day

Filtered seawater (1/m)
1/2days

3

Control, 125.0, 250.0, 500.0,
1,000.0 and 2,000.0
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Fig. 2. Mortality of benthic copepod (7. japonicus) exposed to various concentrations of suspended solids with times.



1388 4
HEA ko At BREde St we

FREFAEN AE D ANS F7) ol T4
o ofat £¢lo] opd FE AsAN] W A}
Bape] WEG] 4a W FRBY B F7
U2 SREFAES AANTL] 71918
ek

Hoo x|

3.2. BREX &0 mZ NS

FHE(H. discus hannai) 2|9 2]
E2 AY 275 29o] B3 $-2,000.0 mg/Let
4,000.0 mg/L ol A ZFZ} 20% 0|5} Lrebt o,
oL, 250.0, 500.0 2 1,000.0 mg/L ol A= Al 7
A7F AAeE 22y AARE 3 SRE AFYE]
7o) ARkt AEFER Al FAAPEES 2,000.0
mg/L  AZteflA 56.7%= AREE oM, 4,000
mg/L 2|t eE BEQ 76.7%7F APLSESL
o} 31 2,000.0 mg/L o|ake] A a|rofA] ] F2A}
-2 250.0, 500.0 18] 1,000.0 mg/L oA
F2b 133, 26.7 2 26.7%E AFEEo] AFAA <]
0% olo] ESH3UT). 2HH =79 A&
6.7%2A4] 10.0% ©]3}o] APTES Ho] AyA}

¢

REX]

N

~
j=}

(o]

- [= = gE=1

7hfrash 2o s YEbgti(Fig. 3). Fi=d =5 4
W5 o] g-8to] WA AR E(LCso) & AME3Rt AT, 3
AE 29| 9] 7Y WA AT 1,887.7 mg/LZE A

Al

gl

=N

B=1p7- B

A7 aZbRHETE 308) ofdo] wekom, HAFFE
250.0 mg/L=

[e]

T+=500.0 mg/L, F-93Fsr=

o] Rgu4 o] nhe WEst A4 87R
of 3 - Hteh. 2(2004)2] Gite] wREH 6
B3} 42l ofk ofufslo] HAH: Hixjete] 4
2 20CoA B8E2 100.0 mg/L of 1547t =25
ol WA WAISH) SRS uhe 25 Cell Al 40.0
mgLe} 500 mgLold 709 F & HARgol
100.0%, 30 Col|A41&=0.0~50.0 mg/L ‘g0l A AE 8
A7HA] 2] HALEO] 100.0% 2 Biso] L2 A
o we H-gEale) WgEst S7bsHe Ao Ue
whe, oloh 2o Ahe QIgkEAL o] AA|H T
o] palarolLt AEO] AAHeIA o8 Aol
chepe] BAE 9153 4o FAET AR
ofit i AABEEL EAjo] ofst Qo] w7} 2

5 e JuiBtaR 1427 B 5YUS A4
Ao A olck. 0]2008)% FAE Hje] A}

4 2327 el nlAe FREde dFF A
A 96 A17F Z<F 0.0~2,000.0 mg/L 2] HE oA A
& AHE eE3A7)= 5 HA sl HAb=
AofubA] gFtout BEEAL F%=7} 1,500.0 mg/L 2}
2,000.0 mg/LR1 Aol A= 22270 gFgol iz
o} Blaste] [oehA| Hadhs AeR Histg]
c}.

100
Haliotis discus hannai
80
<
S 60 |
2
©
5 40
§ 1 Control @250 mg/L
E1500 mg/L 211000 mg/L
20
2000 mg/L m4000 mg/L

od 2d

3d

4d 7d

Experimental time (d)

Fig. 3. Mortalities of Pacific abalone (H. discus hannai) exposed to various concentrations of suspended solids with times.
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Table 2. Comparison of results of this study (H. discus hannai) and effects of suspended solids on other marine mollusca

Test species Life stages Exposure time LOEC(mg/L) References
Padﬁcl;;l?;?ir;e discus hannai Spat 96 hours >2000 ©}(2008)
Common oriental clam Adult 45 days >1000 Chang and Chin(1978)
ghif;fﬂse Dosinia Adult 35 days >1000 Chang and Chin(1978)
yeiina Sinensis
]Slggtf’?r\?ener iformis Adult 35 days >1000 Chang and Chin(1978)
?esizr; %gf?(;lismussel Adult 96 days >1,200  Shin et al.(2002)
Paciﬁc[_;i;;?g;ge discus hannai Spat 7 days >1887.7  Present study
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Fig. 4. Mortalities of olive flounder fry (P. olivaceus) exposed to various concentrations of suspended solids with times.
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Table 5. Comparison of SS toxicity test results of marine fishes (KEI, 2003)

Test species Test materials Size of test species LOEC

Yellow tail Kaoline 109.0 g >10.0 mg/L
Seriola quinqueradiata Marine sediment >100.0 mg/L
Black seabream

Acanthopagrus schlegeli Red clay 150 cm >350.0 mg/L
Japanese jack mackerel Kaoline 1250 g >110.0 mg/L
Trachunus japonicus Red clay 1250 g >180.0 mg/L
Rock bream . .

Oplegnathus fasciatus Marine sediment >3.0 mg/L
Rock fish Kaoline 1884 g >110.0 mg/L
Sebastes pachycephalus Marine sediment 188.4 g >1,000.0 mg/L
Japanese sea perch Kaoline 19.7¢g

Sillago japonica Marine sediment 19.7¢g >1,000.0 mg/L

Japanese halfbeak

. . Marine sediment
Hemiramphus sajon

- >10.0 mg/L

Oliver flounder

. . Marine sediment
Paralichthys olivaceus

- >156.9 mg/L
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