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Ecosystem Developed in Artificial Tidal Flat Made by Mixture of Sand and Dredged Soil
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This research was carried out to investigate effects of dredged soil (DS) addition to artificial tidal flat sediment on the
emerging benthic ecosystem via this amendment of silt & clay content. Prior to use, DS was treated with poly aluminium
chloride (PAC) or a paper sludge-derived agent (PS) for coagulation or solidification for ease of its treatability, whereas
dewatered DS was also prepared without any treatment. These DSs were respectively mixed with mountain sand to attain
25% of silt & clay content on the basis of inorganic component, and then the mixtures were used for construction of
artificial tidal flats. In the control experiment, natural tidal flat sediment with the same silt & clay content was used. The
total wet-weight and number of macrobenthos in the artificial tidal flats were larger than those in the control tidal flat,
while polychaetes Capitella sp. and a gastropod Batillaria cumingii were the dominant species in the constructed tidal flats.
These results confirmed the feasibility of using DS as an additive of silt and clay to improve benthic ecosystems in
constructed tidal flats. In use of DSs treated with PAC and PS, negative impact by these agents was not observed on the

number and species of emerging macrobenthos.

Key words : artificial tidal flat, dredged soil, tidal flat ecosystem, silt and clay, paper sludge-derived agent
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Fig.1 Schematic diagram of the tidal flat simulator.

Table I Operating conditions of the tidal flat simulator,

Slope 3/100
Wave period 0.8 sec
Wave height 10 mm

Tidat amplitude 40 cm
Tidal period 12k
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Table 2 Macrobentos identified in the sediments

after 159 davs.
Sreci Population (ind 0.01r11)
pecics
Natural D’;‘gﬁ’@d ps | rac
Bexiltatria cumingil 53 | 260 60 | 105
Gastropods | Retusa insignis 0.0 20 0.0 0.0

Cenlonerels erythraeensis | 23 17.0 2.0 E'T:S

Lxogone brevientennata 0.0 0.3 0.0 Q.5

Capitella sp, 03 117 | 95 | 160
Polychasta  [Cupitedlidae 03 27 20 55
Aonides oxycephala 0.6 1.3 0.0 0.0
Cirmalulidae 00 0.7 00 0.5
Sipunculoidea |Sipunculoidea 0.3 0.0 00 0.0
Nematornorphd Nematoda 20 6.0 1.0 4.5
Others 0.0 4.7 0.0 0.5
Total 10.7 723 39.5 55.5
30
O Natural
& 25 (3 Dredged soil
g B PS
S & PAC
S 20
&
g
g
;g 10 |
g
B
0 —*] 1
14 49 34 119 159
Time (d)

Fig. 6 Changes in population of the gastropod Batillaria
cumingii in the artificial tidal flats.
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Fig.8 Changes in population of Capitella sp.in the artificial.
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