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The Influence of the Warm Cooling Water from a Fossil Fuelled Power Plant on
Oceanographic Conditions and Composition of Plankton in Owase Bay-l.
Water Temperature in Relation to Distribution of Microplankton

By
Arao TSURUTA and Satoru TAWARA

The increasing supply of electric power has recently aroused troubles with the coastal
fisheries, by discharging the warm cooling water from fossil fuelled power plants or
atomic ones built along the coast.

The authors investigated the influence of the warm cooling water from a fossil
fuelled power plant on oceanographic conditions and the composition of plankton in
Owase Bay. The following results were obtained upon preliminary survey during the
period from August 1973 to July 1974:

1. The distribuiion of the temperature mainly in the surface layer depended on the
interaction of the warm cooling water, the Naka River water and the oceanic water.

2. The distribution of the groups abundant in plankton, Chromonadae (mainly
Ceratium furca), showed seasonal variation: in August very dense population was found
in the 3~ 5m layer around the yellowtail farm with rich nutrient salts. And dense
population was also found in the area of higher temperature both in August and in
January.

3. The Bacillariophyceae and nauplii of Copepoda were less abundant in the area
affected by the discharged water from the power plant than in the other areas.
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Table 1.

the period from August, *73 to July, '74 in Owase Bay.

Seasonal variations of microplankion species and abundant individuals during

Orders

Number of species

Aug.

Sep.

Oct. Nov.| Dec.

Jan.

Mar.

May

July

Bacillariophyceae
Chromonadea
Ciliata

Radiolaria
Foraminifera
Rotatoria
Cladocera
Copepoda
Copelata
Plankton larvae

32
4

52 51 21
3 2

~ &

43
3
2

46

w

10

42
12

N o N W

Abundant species

Skeletonema costatum
Thalassiosira rotula
Bacteriastrum varians
Chaetoceros decipiens
radicans

affinis
affinis v. willei
compressus
lorenzianus
debilis
didymus
curvisetus

DO OO0

vanheurckii
Leptocylindrus danicus
Eucampia zoodiacus
Rhizosolenia stolterfothii
Asterionella japonica
Nitzschia seriata

N. closterium
Noctiluca scintillans
Thalassionema nitzshioides
Peridinium sp.

Ceratium furca

C. fusus

Copepoda nauplius
Balanus nauplius
Polychaeta larva

|

O 0000

O

O

O

OO

©

O0COO

000 O

O

(CRONONO)

00

©: Most abundant species

O Abundant species
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Table 2. Occurrence of the important microplankton species at the representative stations of
the three water-masses (Warm cooling water, Naka River water, Oceanic water) in August
1973 and January 74.

Unit: x103/301

T Layers
SpecicN

August, 1973

January, 1974

St. 10

watet

Warm cooling

St. 6

Naka River

water

St. 25
Qceanic
water

St. 10

Warm cooling

water

St. 5

Naka River

W

ater

St. 25
Oceanic

water

0

3

Sm

0

3

Sm

0

Sm

0

2

S5m

Y

2

Sm

0

2

Sm

Skeltonema
costatum
Leptocylindrus
danicus
Guinaudia
flaccida
Corethron
hystrix
Lauderia borealis
* Thalassiosira
rotula
Coscinodiscus
radiatus

C. asteromphalus|

Rhizosolenia
stolterfothii
R. sefigera
R. fragilissima
R. imbricata
R. styliformis
R. dlata
Bacteriastrum
varians
Chaetoceros
etbenii
. decipiens
lorenzianus
didymas
. affinis
. curvisetus
. debilis
. affinis v.
willei
Biddulphia
sinensis
Strepthotheca
thamesis
Ditylum bright-
wellii
Asterionella
Japonica
Eucampia
zoodiacus
Thalassionema
nitzschioides
Licmophora
abbreviata
Nitzschia seriata
Distephanus
speculum

0000000

1.0

B2.3

0.6

0.2

0.2

4.4

1146

0.4

0.5

4.0

53.5

i.8

0.5

0.3
0.3

3.3

94.11122.1

1.7

1.3

0.8

0.3

0.3

3.8

28.2

0.5

0.6
0.2

0.3

7.5

136.7

0.2

0.6

0.4

110.2

0.6

4.7

0.2

0.2

0.9

3.7

2.8

1.1

0.7

23
0.2

7.7
0.6

-
o

6.2

6.8

2.7

1.9

0.2

11.8

0.4

0.2

2.4
0.4

6.6

1.9

10.4

0.2

6.2

1.5
32.2

2.3
49.0

96.1

5.4

1.2

3.9

11.5

10.6

1.0

1.0

5.0

1.8

1.8

1.8

14.9

0.5

0.5
0.7
6.1

8.0

6.3

2.2
2.2

7.1
0.4

0.7
0.2

0.9

24.4
2.8
1.1

42.3

26.3

0.7
3.7
8.6

1.3
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Table 2. - (Cont’d)

—

.~ Layers

Species

August, 1973

Jamwary, 1974

St. 10
Warm cooling
water

St. 6
Naka River
water

St. 25
QOceanic
water

St. 10
Warm cooling
water

St. 5
Naka River
water

St. 25

QOceanic

water

S5m

0 Sm

0 | 5m

0|2 |5m

02 |5m

2

Sm

Dinophysis
homunculus
Phyrophacus
horologicum
Peridinium spp.
Ceratium furca
C. fusus
Tintinnopsis
radix
T. beroidea
T. aperta ?
Codonellopsis sp.
Helicostomella
longa
Favella azorica
Amphorella
quadrilineocta
A. branditi
A. acuta
Tintinnus
lusus-undea
T. tubulosus ?
Globigerina
bulloides
Penilia
schmackeri
Paracalanus
parvus
Oithona
nana
Euterpina
acutifrons
Copepoda
nauplius

0.2

0.2
3.1
35.3
0.7

4.4
1.8

2.5
5.0
4.5
0.4

0.5

0.3
0.7

0.4

0.2
6.2
09105
0.5
0.3

13{22

1.5
3.1

4.3
1519

D o
[T

0.3

0.3

0.3

1.3

03103

0.3

0.5
03103
0303

0.5] 2.6

0.4
0.3
0.2

0.2

0.2

11

0.2

12|04 04

0.2

0.2 0.8

1.5

0.2
0.2

0.2

0.4

0.2




