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On the Recent Recovery of Bottom Fauna in
River Ichikawa Which Receives Mine Effluent

Naoshi C. WATANABE and Saburo HARADA

Abstract

In River Ichikawa, benthic organisms were greatly damaged by the effluent from Ikuno

Mine with refinery,

But lately, bottom fauna shows remarkable recovery, that is, increases of richness (number

of taxa) and biomass, change of dominant species. and so on. This faunal change is probably due

to slight decreases of the contents of some heavy metals and diminution of their variability in the

river water, The main reasons for the purification and stabilization of water quality are conside-

red to be the following two, The first is the suspension of mining(the refinery is running as

before), and the second is the construction of a dam at the upper reaches,
It is striking that benthic organisms show remarkable response to the slight change of the

water quality,
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Fig. 1 Sketch map of River Ichikawa showing
the survey stations. St.1; Uogataki, St.2;
Kuchiganaya(the vicinity of the Yamagami
Bridge), St.3; Mayumi, St.4; Hase, St.5;
Teramae, St.6; Tsurui, St. A; Ono. Two
arrows above St. 2 show the main effluent
outfalls,
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Table 1 Number of species(s) and total weight(w) of the samples collected at each of

the stations, On and after 1974, the samplings were made at St. A instead of St, 1,

(S) : Surber sampler(sampling unit; 0,09,7), (W): Wire gauze shovel(0,25,7).

St. 1 St. 2 St. 3

St. 4

date St. 5 St. 6 Sampling area
s w(mg) s w(mg) s w(mg) s w(mg) s w(mg) s w(mg) and method
1971.10 37 24587 2 423 7 167.4 24 16548 21 831.6 0.094£ x5 (S)
1972, 5 13 328.0 4 2403 5 361.3 12 7251 16 11426 17 1033.3 0,094 x3 (S)
197210 12 632.0 5 128.8 5 625 24 5414 17 4744 11 1538 0.094£ x5 (8)
1973, 1 8 2055 3 26,1 6 34.8 19 22470 11 499.3 13 536.0 0,254 X2(W)
St. A

1974, 5 40 24077.7 16 1619.5 16 1142.3 29 965.6 26 24419 17* 19292 0.25,f x2(W)
1975.10 39 58735 19 556.6 2515189 25 2157.5 27 17295 27 2818.6

0.25.2 x2(W)

* The traces of a bulldozer were found at the point 50m above the sampling station,
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Table 2 The species in the order of weight and the respective weight proportion(%) to total

date St. 1 St. 2 St, 3
rank species w(%) species w(%) species w(%)
1971.,10 1 Parast. sauteri 65.5 Chironomidae 100.0 Chironomidae 77.2
2 St. griseipennis 18.4 unidentified 0.0 Baetis sp. 16.9
3 Eviocera sp. 3.2 Ep. latifolium 3.8
1972, 5 1 Payast. sauteri 63.4 Ep. latifolium 73.3 Chironomidae 88.3
2 Dug. gonocephala 9.8 Chironomidae 20.7 Baetis sp. 9.6
3 Antocha sp. 6.0 Baetis sp. 5.6 Antocha sp. 1.1
1972.10 1 Oyamyia gibba 62.4 Ep., latifolium 80.9 Ep. latifolium 88.6
2 Parast. sauteri 28.5 Baetis sp. 14.4 H. brevilineata 4.9
3 Ep. latifolium 6.7 Chironomidae 3.1 Polycentropus sp. 3.3
1973, 1 1 Ep. ikanonis 31.0 Baetis sp. 41.3 Baetis sp. 55.7
2 Eph. sp.(nay) 21.6 Aphel, vittatus 34.8 Eec. yoshidae 32.1
3 Baetis sp. 15.8 Chironomidae 23.7 Antocha sp. 6.0
St. A
1974, 5 1 St. griseipennis 40.3 Chironomidae 43.1 Chironomidae 35.2
2 Parast. sauteri 33.3 Hydro. ulmeri 17.2 Leptocerus sp. 18.6
3 H. brevilineata 2.1 Rh. yamanakensis 9.8 Antocha sp. 17.2
1975.10 1 Parast. sauteri 56.0 Antocha sp. 21.7 Hydro. gifuana 20.4
2 St. griseipennis 29.1 Chironomidae 21.3 Hydro, ulmeri 19.6
3 Ee, yoshidae 1.9 Ec. yoshidae 20.9 Ep. latifolium 14.5
date St. 4 St. 5 St. 6
rank species w(%) species w(%) species w(%)
1971.10 1 Ep. latifolium 45.5 Parast. sauter: 48.1
2 Ec. yoshidae 30.4 FEc. yoshidae 26.6
3 H. brevilineata 6.7 H. brevilineata 7.1
1972, 5 1 Ep. latifolium 43.6 Ec. yoshidae 25.3 Mat. japonicus 50.6
2 Eph. sp.(nG) 21.5 Ep. latifolium 15.2 Ec. yoshidae 20.2
3 Ec. yoshidae 16.2 Hydro. gifuana 14.6 Neoperla sp. 15.0
1972 .10 1 Ep. latifolium 57.7 Ep. latifolium 72.9 Eec. yoshidae 58.3
2 Ec. yoshidae 28.6 Ec¢. yoshidae 5.3 Mat. japonicus 14.3
3 Antocha sp. 4.8 H. brevilineata 4.4 H. brevilineata 7.2
1973, 1 1 Antocha sp. 35.1 H. brevilineata 20.6 Eec. yoshidae 57.2
2 Ec. yoshidae 33.4 E¢, yoshidae 19.1 Eph. longicaudata 17.7
3 Polycentropus sp. 7.6 Antocha sp. 15.9 Polycentropus sp. 10.6
1974, 5 1 Goera japonica 16.1 Ec. yoshidae 34.0 Mat. japonicus 76.6
2 Ec. yoshidae 14.3 Chironomidae 12.4 Potam. kamonis 9.4
3 Eph. sp.(nG) 13.8 Eph. sp.(ED) 11.3 Ec. yoshidae 8.9
1975.10 1 St. griseipennis 42.0 Antocha sp. 32.6 Mat. japonicus 47.9
2 Antocha sp. 16.4 St. griseipennis 18.9 Davidius nanus 17.5
3 H. brevilineata 11.5 Parast. sauteri 9.8

St.: Stenopsyche, Pavast.: Parastenopsyche, Hydro.: Hydropsyche,
H.: Hydropsychodes, Ep.: Epeorus, Ec.: Ecdyonurus, Eph.: Ephemerella,
Rh.: Rhyacophila, Potam.: Potamanthus, Mat.: Mataeopsephenus,
Aphel. : Aphelochirus, Dug.: Dugesia

St. griseipennis

14.0
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Table 3 The chemical characteristics of water and bottom sediment at St. 3

Water

T Cd(ppb) Pb(ppb) Zn(ppb) Cu(ppb) As(ppb) pH  BOD(ppm) SS(ppm)

1972.6-1973.2 R 2-4 n.d.-20 240-480 20-50 4-35 6.8-7.9 0.5-3.4 <1-20
n=5 X1 2.8 12.0 368.0 30.0 17.6 7.24 1.79
812 0.0 0.1 6.9 0.1 0.1 0.15 1.02
1973.4-1975.2 R nd-2 nd-10 60-280 nd.-20 n.d.-10 6.9-7.5 0.1-2.7 <1-8
n=12 X9 0.9 0.8 168.5 8.5 7.3 7.21 1.20
S92 0.0 0.0 5.3 0.0 0.0 0.03 0.51
the difference between % . ¥ % o o _
x; and X3
the difference between __ o _ o Sk * o
$12 and 852
Bottom sediment Cd(ppm) Pb(ppm) Zn(ppm) Cu(ppm) As(ppm)
1971.8 10.0 1010 3830 1180 346
1975.9 8.4 910 9470 2020 527

* gignificant at the 5 per cent level
*% gignificant at the 1 per cent level
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