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A Biological Study on Pollution of the Sosei River

II1.

Relation Between Benthic Animals

and Water Condition

By

Tetsushi I'to** and Satoshi INOUE**
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Fig. 1 Summarized Features of Water Conditions

Station 1 2 3 4 5 6 7 8 9 10 11
Sewage 2
Average current
velocity (m/sec)
Depth  (m)
Substratum Boulder —— Sand, Mud
Fewest D.O.
7 8.0 7.0 1.4
(p.p.m.) 8 |
D.0.% 80—115 o f 16—80
!
B.O.D(ppmy | 36 | 5.6 10.0 6.0 | Cso s
max min,
Condition Clean —_— Doubtful _— Bad
7z non- weak.
one . polluted polluted polluted
Table 1. A List of Animal Species Collected

Insecta Arctopsyche sp. Tanypus (7) sp.

Plecpotera Philopotamidae Gen. spp. (ca. 2 species)
Nemouridae Chimarrha (?) sp. Neuroptera

Nemoura (Nemoura) sp. Polycentropidae Corydalidae
Nemoura ( Amphinemoura) sp. Polycentropus sp. Protohermus sp.
Nemoura (Protonemoura). sp- Limnophilidac \ Coleoptera
Perlidae Gen. sp. Gen. spp. (ca. 2 species)
Gen. sp. Sericostomatidae l Crustacea
Perlodidae Goera japonica i Asellus sp.
Perlodes sp. Brachycentrus sp. J Gammarus sp.
Tsogenus (1) sp. Rhyacophilidae | Acarina
Ephemeropter.a Rhyacophila sp. Hydracarina
. Ephemerellidae o Diptera Gen. spp. (ca. 2 species)
ngemereZa tr}pszna Blepharoceridae " Coelenterata
Eptemedl e e
Baetidae Philorus sp. * Turbellaria
aetidac . Limniidae Planaria gonocephala
Baetis thermicus Anthoca sp o
Baetis spp. (ca. 2 species) L ) . Hirudinea
Baetiella sp. 'Ilpl%hdae Herpobdella sp.
Gen. sp. Tipula sp. Gen. sp.
. Gen. spp. (ca. species) Oligoch
Ecdyonuridae Simuliidae igochaeta .
Epeorus sp Tubifex hattai
: Gen. sp. . .

Trich > Limnodrilus sp.
richoptera ) Psychodidae Lumbricidae Gen. sp.
Hydropsychidae ) Psychoda (1) sp. Mollusca

Hydropsyche sp. Tendipedidae Lymnea sp.

Hydropsychodes sp.
Arctopsychidae

Chironomus plumosus
Chironomus sp.

Gyraulus sp.
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Table 2. Composition of Benthic Animals of Various Stations

Station 1 2 3 4 5 6 7 8 9 10 1
Coelenterata 1 — — — — — — _ — — —
Turbellaria 1 1 1 1 1 — — — — — —
Hirudinea — — 1 — 1 1 — — 1 2 —
Oligochaeta — — 1 1 2 3 3 3 3 3 3
Crustacea — — — — — — — —_ 1 2 —
Hydracarina 2 1 1 2 1 — — — — — _
Plecoptera 5 4 3 1 3 — — — — — —
Ephemeroptera 7 5 3 2 2 — — — — — —
Trichoptera 7 5 4 ? 2 — — — — — —
Diptera 11 8 7 5 6 5 3 2 3 3 2
Coleoptera 2 1 — — — — — — —_ 1 2
Neuroptera 1 — — — — — — — — — -
Mollusca — — — 1 1 1 — — — — 1

Sum 37 25 21 13 19 10 6 — 8 11 8
Fig. 3. Spatial Change of Composition of
Species Number at Various Stations
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Fig. 4. Spatial Distribution of Benthic Animals

Station 1 2

Nemouridae
Perlodidae
Ephmerellidae
Bacridae
Ecdyonuridae
Hydropsychidae
Arctopsychidae
Philopotamidac
Polycentropidac
Limnophilidac
Sericostomatidae
Rhyacophilidac-
Blepharoceridac
Tipulidae
Simulidae
Chironomus spp.
Tendipedidac
Corydalidac
Coleoptera
Crustacca
Hydracarina
Mollusca
Turbellaria

Hirudinea

Oligochaeta
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Fig. 5. Ratios of Common Species Between
Station 1 and Others

%
190

T ¥

T T
9 10 1

wn

o~

—
3]
w
~
-3
[=2]
-~
[eo]

Fig. 6. Ratios of Common Species Among
Neighbour’s Stations
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Fig. 7. Relation Between Number of Species
and Number of Collected Stations
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Table 3. Average Water Temperature (°C)
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Fig. 8. Productivity by D.O. method
cc/1/hr.
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Resume

The animal communities of the Sosei river
which flows through the city of Sapporo and is
polluted by sewage water, was studied from
May, 1957 to May, 1958. About 55 species of
macroscopic benthic animals were collected.

The distribution of animals is influenced
much by varing water condition. The non-
polluted zone contains many species and various
types of life form, while the polluted zone has
only saprobic species and simple life form.

Upon the basis of spatial changes of the
fauna, considering the distribution of major

groups, the ratio of common specis, the frequen-
cy curve of species, the saprobiensystem and
life form, the river is divided into four ecolo-
gical sections which are summarized as the fol-

lowing.
Section Water condition | Representatives
(St. 1~ 2) | non-polluted Blepharoceridae
(clean) Simuliidae
Ephemerellidae
Boulder— EEE—
(St. 3~ 5) | eak-polluted | (Baetidae)
(doubtful) (Tipulidae)
(St. 6~ 9) | polluted Tubificidae
(bad) Chironomus
- Sand, mud- [
(8t. 9~11) (Gammarus)
(recover?) (Asellus)

The formation of these ecological sections
which are based on water condition, depends
mainly upon B.O.D. and D.O..



