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Plankton investigation points. The remainder of three points except the dam 
points and the center of lake are located in the inflow part in three rivers.

Fig.1 Okutama lake and the water survey points 
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Fig.2  Model chart of dam reservoir including reservoir inflow part 
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The range of the plankton scope of search (Depth: m) in the dam 
points is three times transparency (m) on the investigation day. 

Fig.3 Transition of annual mean water 
temperature in surface water, intermediate 
water, bottom water, and final effluent 
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Fig.4 Example for plankton’s measurement in 
productive zone. 

Depth of 1m, 2m, 5m, 10m and after that, the 
investigation water is sampling water from depth 
of every 10m.
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The classification in the graph shows division of the plankton’s species. Blue: Bacillariophyta, Green: Chlorophyceae,
Grey: Chrysophyta, Purple: Dinophyta, Yellow: Cryptophyta, Red: Cyanophyceae.

Fig.5 Dominant species of plankton change in dam point 



The solid line shows the moon that high appears. The 
dotted line shows the moon that sometimes appears. 

Fig.6 The patterns of dominator plankton's transition and 
change of the plankton seasonal growth 
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Period of generate Composition species Period of generate Composition species Period of generate Composition species Period of generate Composition species

6 8 6 21 Chlamydomonas sp.
Peridinium spp.

7 13 7 19 Chlamydomonas sp.
Peridinium spp.

5 11 Cryptomonas sp. 5 7 5 9 Cryptomonas sp.
5 17 5 26 Cryptomonas sp. 5 15 5 23 Cryptomonas sp.

5 7 5 24 Peridinium spp. 6 28 7 4 Cryptomonas sp. 6 23 Peridinium spp.
9 17 11 16 Peridinium spp. 9 21 11 16 Peridinium spp. 10 29 Peridinium spp.

11 6 11 9 Peridinium spp.

5 14 5 20 Peridinium spp. 5 13 5 20 Pandorina 5 12 5 20 Peridinium spp.
7 3 Peridinium spp. 6 17 7 14 Chlamydomonas sp. 6 23 6 25 Cryptomonas sp.
7 9 7 10 Peridinium spp. 7 2 Peridinium spp. 9 11 9 22 Peridinium spp.
9 8 10 27 Peridinium spp. 9 2 10 27 Peridinium spp. 10 1 10 21 Peridinium spp. 7 14 7 19 Peridinium spp.

8 21 9 3 Peridinium spp.

5 6 5 11 Peridinium spp.
7 10 Chlamydomonas sp.

9 17 10 19 Peridinium spp.
Uroglena americana

9 17 10 19 Peridinium spp.
Uroglena americana

9 17 10 19 Peridinium spp.
Uroglena americana

9 23 10 13 Uroglena americana

4 9 Peridinium spp. 4 9 Peridinium spp.
4 23 Peridinium spp. 4 23 Peridinium spp.
4 30 Peridinium spp. 4 30 Peridinium spp.
9 17 9 13 Peridinium spp. 9 17 9 13 Peridinium spp. 9 8 Peridinium spp.

9 10 Peridinium spp.

8 Chlamydomonas sp.
Pandorina

7 22 8 31 Chlamydomonas sp.
Pandorina

8 Chlamydomonas sp.
Pandorina

8 15 8 31 Peridinium spp.

9 Peridinium spp. 8 Peridinium spp. 9 14 9 26 Peridinium spp.

4 5 4 39 Chlamydomonas sp. 4 5 4 39 Chlamydomonas sp.
8 8 9 13 Microcystis spp. 8 8 9 13 Microcystis spp. 8 8 9 13 Microcystis spp. 8 8 9 13 Microcystis spp.

1985 7 29 8 8 Chlamydomonas sp.

7 10 7 17 Peridinium spp. 7 7 7 17 Peridinium spp. 7 7 7 17 Peridinium spp.
9 10 10 9 Peridinium spp. 9 9 10 9 Peridinium spp. 9 16 10 9 Peridinium spp.

1987

1988

1989 8 29 10 4 Synedra acus

6 18 7 3 Uroglena americana 6 18 7 3 Uroglena americana 6 13 7 3 Uroglena americana 6 21 10 4 Uroglena americana
7 4 8 9 Peridinium spp.

Uroglena americana
7 4 8 9 Chlamydomonas sp.

Peridinium spp.
7 4 7 20 Peridinium spp.

9 10 9 20 Microcystis spp.
Volvox

9 10 9 20 Microcystis spp.

9 25 10 3 Microcystis spp.
Peridinium spp.

9 25 10 3 Microcystis spp.
Peridinium spp.

10 8 11 15 Peridinium spp. 10 5 11 15 Peridinium spp. 10 15 10 30 Peridinium spp.

7 2 7 30 Peridinium spp. 7 2 7 23 Peridinium spp.
Volvox

7 23 7 30 Microcystis spp.

8 12 8 19 Microcystis spp.
9 2 9 7 Chlamydomonas sp.

Pandorina
9 2 9 7 Chlamydomonas sp.

Pandorina
7 16 7 24 Peridinium spp. 7 16 7 24 Peridinium spp.

Pandorina
7 20 7 24 Peridinium spp.

Chlamydomonas sp.
7 28 8 1 Microcystis spp.

8 10 9 7 Microcystis spp. 8 10 9 7 Microcystis spp. 8 10 9 25 Microcystis spp. 8 14 9 7 Microcystis spp.
9 7 10 3 Anabaena spp. 9 7 10 3 Anabaena spp.
10 23 11 5 Peridinium spp. 10 15 11 5 Peridinium spp. 9 28 11 30 Peridinium spp.

5 6 5 16
7 15 8 25 Volvox 6 28 8 10 Volvox 7 15 8 25 Volvox
8 19 9 16 Anabaena spp.

Microcystis spp.
8 10 9 28 Anabaena spp.

Microcystis spp.
8 10 9 16 Anabaena spp.

Microcystis spp.
8 25 9 16 Anabaena spp.

Microcystis spp.
9 16 10 21 Peridinium spp. 9 28 10 26 Peridinium spp. 9 16 10 21 Peridinium spp.

4 28 5 16 9 22 9 27 Microcystis spp.
10 13 11 17 Peridinium spp. 10 13 11 17 Peridinium spp. 10 13 11 17 Peridinium spp. 10 27 11 1 Peridinium spp.

6 27 7 6 Peridinium spp. 6 27 7 6 Peridinium spp. 5 12 5 15 6 27 7 6 Peridinium spp.
7 20 7 23 Volvox 7 18 Volvox 7 17 7 20 Volvox
7 24 Volvox

Peridinium spp.
7 19 7 24 Volvox

Peridinium spp.
7 21 7 24 Volvox

Peridinium spp.
7 25 10 31 Anabaena spp. 7 25 10 31 Anabaena spp. 7 25 10 31 Anabaena spp. 7 25 10 31 Anabaena spp.

7 23 9 23 Peridinium spp. 7 23 9 23 Peridinium spp. 8 9 9 23 Peridinium spp. 9 2 9 23 Peridinium spp.
7 29 10 16 Anabaena spp.

Microcystis spp.
7 29 10 16 Anabaena spp.

Microcystis spp.
7 29 10 16 Anabaena spp.

Microcystis spp.
9 2 9 23 Anabaena spp.

Microcystis spp.
7 17 8 6 Fragilaria crotonensis 7 17 8 6 Fragilaria crotonensis 7 17 8 6 7 17 8 6 Fragilaria crotonensis

8 6 8 21 Anabaena spp.
8 21 8 26 Chlamydomonas sp.

8 6 10 14 Microcystis spp. 8 6 10 14 Microcystis spp. 8 21 10 14 Microcystis spp. 9 11 9 23 Microcystis spp.

1998 7 15 8 18
Anabaena spp.
Microcystis spp.

7 15 8 18 Anabaena spp.
Microcystis spp.

7 8 8 18 Anabaena spp.
Microcystis spp.

8 9 29 Anabaena spp.
Microcystis spp.

1999 7 26 10
Anabaena spp.
Microcystis spp.
Fragilaria

7 26 10
Anabaena spp.
Microcystis spp.

7 26 10
Anabaena spp.
Microcystis spp.

8 2 10
Anabaena spp.
Microcystis spp.

5 17 6 7 Pandorina
6 13 Asterionella 6 13 Asterionella 6 13 Asterionella
6 19 8 3 Asterionella

Anabaena spp.
6 19 8 3 Asterionella

Anabaena spp.
7 3 8 3 Asterionella

Anabaena spp.
8 20 11 Anabaena spp. 8 20 11 Anabaena spp. 8 20 11 Anabaena spp.
11 12 Peridinium spp. 11 12 Peridinium spp. 11 Peridinium spp.

1 14 Peridinium spp.
5 1

5 15 6
Peridinium spp.

5 15
Peridinium spp.

5 15 6
Peridinium spp.

6 13 6 25 Peridinium spp.
Pandorina
Anabaena spp.
Microcystis spp.

6 26 10 28 Anabaena spp.
Microcystis spp.

7 23 8 20 Anabaena spp.
Microcystis spp.

8 27 10 28 Anabaena spp.
Microcystis spp.

4 5
5 6 4 Cyclotella spp.
6 6 6 8 6 6 6 8 Cyclotella spp.

7 25 Cyclotella spp. 7 1 Cyclotella spp. 7 25 Cyclotella spp.
7 9 10 Anabaena spp. 7 9 10 Anabaena spp. 7 10 Anabaena spp. 7 19 10 Anabaena spp.

9 19 10 Anabaena spp.
10 Peridinium spp. 10 Peridinium spp.

10 1 Peridinium spp. 10 1 Peridinium spp.
4 5 Chlomydomonas spp.

7 18 Anabaena spp.
Microcystis spp.

7 18 Anabaena spp.
Microcystis spp.

7 18 Anabaena spp.
Microcystis spp.

8 1 11 14 Anabaena spp.
Microcystis spp.

8 1 11 14 Anabaena spp.
Microcystis spp.

10 22 11 14 Anabaena spp. 8 4 Anabaena spp.

9 16 Anabaena spp.
Microcystis spp.

9 30 11 14 Microcystis spp.

1986

1997

1981

1980

Ogouchi riservior infrow part in Taba river Ogouchi riservior infrow part in Kosuge river

1982

1983

1984

1978

1979

Ogouchi riservior infrow part in Minedani river Between from the prize to Dam point

1990

1991

1992

1993

2001

2002

2003

1994

1995

1996

2000

Table1 List of water-bloom generated from the dam point reservoir inflow parts in 1978-2003 

Blue: Bacillariophyta, Green: Chlorophyceae, Grey: Chrysophyta, Purple: Dinophyta, Yellow: Cryptophyta, 
Red: Cyanophyceae. 
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Fig.7 Transition of plankton's distribution in 
direction of water column 1992 .

1989 2000

1 2 3 4 5 6 7 8 9 10 11 12

S49 1974 Chroococcus 2 6 4 1 11

Chroococcus 1 10 4 17
Oscillatoria 39 228 750

Chroococcus 3 1 7
Oscillatoria 20 76

S52 1977 Oscillatoria 9 12 85 58 67 26 103 3 13 8 7 152

S53 1978 Chroococcus 1 2 6 9

S54 1979 Aphanothece 43 57 1 1 201

S59 1984 Dactylococcopsis 1 1 35 18 1 2 35

S60 1985 Dactylococcopsis 4 2 3 3 29 1 29

Oscillatoria 17 32
Phormidium 10 8 1 32

H3 1991 Aphanocapsa 1 3

H4 1992 Anabaena 1 3 3

Anabaena 1 1 3
Microcystis 1 4

Anabaena 1 5 5 1 9
Microcystis 1 2

H9 1997 Microcystis 1 1

Anabaena 3 9 19 2 40
Microcystis 4 1 13

Anabaena 2 76 122 3 1 290
Microcystis 8 1 23

Anabaena 28 8 17 3 4 28
Microcystis 1 2 2 2

Anabaena 6 7 67 3 122
Microcystis 30 40 144

H14 2002 Anabaena 1 21 7 5

Anabaena 1 120 83 1 680
Microcystis 1 18 17 3 240

Observation
year

Cyanophyceae
Maximam
number of

the year

Month

H15

2001

2003

S50

S51

H1

H5

H7

H10

H11

H13

H12

1995

1998

1999

2000

1975

1976

1989

1993

Table2 Transition of the number and Cyanophyceae in dam point at 1974-2003 

Table3 Transition of annual mean depth in production 
layer 
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Fig.8 Transition of annual mean plankton in 1989-2000 
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Fig.9 Revenue and expenditure according to 
the moon of plankton in 1990  

Fig.10 Revenue and expenditure according to 
the month of plankton in 1999 
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Fig.11 Revenue and expenditure according to the month of plankton in 1999 
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Transition of Eutrophic Phenomena in Lake Okutama:  Status changes of Plankton 

Ikuyo MAKINO*, Kaoru TAKARA, Yasuto TACHIKAWA 

* Graduate School of Urban and Environmental Engineering, Kyoto University 

Synopsis 

Lake Okutama is an artificial lake formed by the Ogochi Dam that blocks the upstream of 

the Tama River. Analyzing the plankton data of 30 years (1974 2003) at the Ogochi Dam 

point, this paper characterized the water quality transition that can be divided into three 

patterns and three periods in terms of the increase of dominant plankton’s species. The 

eutrophication phenomenon according to an increase of cyanbacteria is caused in 2003 of the 

third pattern. After the enforcement of “Selective withdrawal” in 1992, the species of blue-

green alga have been changed at the dam point, the number of planktons has increased and 

the period of their presence became longer. It was considered that the switch in the discharge 

water to the upper-layer water was related to the appearance of Anabaena, which indicates 

the eutrophication. 
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