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Fig.1 Okutama lake and the water survey points
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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.2 Model chart of dam reservoir including reservoir inflow part
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Fig.4 Example for plankton’s measurement in
productive zone.
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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.

Month
Year

Taxon

1

2

3

415

6|7

8

9

10

11

12

1978

Cyclotella spp.

159

280

1979

Cyclotella spp.
Fragilaria crotonensis

Tetraedron sp

354

b 746

a1

1980

Cyclotella spp
Elakatothrix gelatinosa
Gloeocystis sp

Tetraedron sp.

350

1848

1981

Cyclotella spp.

Fragilaria crotonensis

177

199

1982

Cyclotella spp.
Rhizosoleria crotonensis

Synedra acus

Flakatothriy nelafinnsa

192
1210 {146

192

1983

Synedra acus
Synedra ulna
Synedra sp
Nitichia sp.

550

305

277 {1180

168

596

1984

Cyclotella spp.
Rhizosoleria crotonensis
Synedra sp

Kirchneriella

Staurastrum sp.

197

2190

237

300

1190

1985

Asterionella formosa
Rhizosoleria crotonensis
Fragilaria crotonensis
Synedra acus

Ankistrodesmus

Tetraedron sp.

-1860 -

640 1204

100

1986

Rhizosoleria crotonensis
Fragilaria crotonensis

Synedra acus

106

158 { 586

1987

Rhizosoleria crotonensis
Cyclotella spp
Nitichia palea

135

400

351

643

1988

Nitzschia

Asterionella formosa
Rhizosoleria crotonensis
Fragilaria crotonensis
Synedra acus

Elakatothrix sp

Schroe

ria spp.
Gloeocy:
Scenedesum

Ankistrodesumus falcatus

Tetraedron sp.

450

118 } 3920

-~ yza -

1920

-|oaas

1566 | 2788

265

1989

Melosira spp.
Asterionella formosa
Fragilaria crotonensis
Synedra acus
Nitzschia

Synedra ulna

Clostet

Tetraedron sp.

um spp.

Peridinium spp.

151

43035 {361

351 4420 -

-|1856

231 |

Ve Taxon 123|456 7|8|9|10]|11]12

406 - 285
121

Asterionella formosa
1990
Synedra acus

Synedra acus
Rhizosoleria crotonensis

150 {413

1991 | Fragilaria crotonensis 168 o 145

168

Asterionella formosa

Asterionella formosa 362 -|776

285 | 314

1992 | Synedra acus

Fragilaria crotonensis

Synedra acus

Rhizosoleria 150 -|a13
1083 168 -|145

Fragilaria crotonensis

Asterionella formosa 168

1994 —

Fragilaria crotonensis

1995 10

Fragilaria crotonensis

1996 | Cyclotella spp.

Cyclotella spp.

Rhizosoleria crotonensis

Svnedra acus —

1997 | Fragilaria crotonensis

Selenastrum sp.

Dinobryc

Rhizosoleria crotonensis i
152 4272 -1336

36 11500

Cyclotella sp.
Fragilaria crotonensis
Asterionella formosa

o4 Jooeee] 236
322 {1252 {456

Selenastrum sp.

1998 524

Dictyoshaerium sp.

Monoraphidium sp.

Staurastrums sp. 144 | 104

Peridinium spp. 136

1085 } 297

Cyclotella spp.

Synedra ulna 100

1999 | s |

Fragilaria crotonensis

Anabaena spp. sp. 22

2000 e

Fragilaria crotonensis

164

2001 Cyclotella spp.

Asterionella spp.

Synedra acus. 2214 220

Cyclotella spp.

2002

Asterionella spp.
Cyclotella spp.

Fragilaria crotonensis 106} 129

2003

Anabaena spp. (120 1

Fig.5 Dominant species of plankton change in dam point
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Fig.6 The patterns of dominator plankton's transition and
change of the plankton seasonal growth
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Tablel 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.

Ogouchi riservior infrow part in Taba river

Ogouchi riservior infrow part in Kosuge river

Ogouchi riservior infrow part in Minedani river

Between from the prize to Dam point

Period of generate

Composition species

Period of generate

Composition species

Period of generate

Composition species

Period of generate

Composition species

618H~6H21H

Chlamydomonas sp
Peridinium spp

1978 7TH13H~7TH19R Chlamydomonas sp.
Peridinium spp.
5H11H 517H~5/19H
5H17H~5A26H 5/15H~5/23H

1979 [5H7H~5H24H Peridinium spp. 6H28H~7H4R 6230 Peridinium spp.
9H17A~11H16A Peridinium spp. 9H21H~11H16H Peridinium spp. 10291 Peridinium spp.

11H6H~11H9H Peridinium spp.
5H14H~5H20H 51 13H~5H20H Pandorina 5H12H~5H20H Peridinium spp.
7H3H Peridinium spp. 6H17H~7H14H Chlamydomonas sp 61230 ~6/25H

1980 ([7H9RA~7H101 Peridinium spp. 7TH2R Peridinium spp. 9H11A~9H 221 Peridinium spp.
9H8H~10A27H Peridinium spp. 9H2A~10H27H Peridinium spp. 10H1H~10H21A Peridinium spp. 7TH14A~7H19A Peridinium spp.

8H21H~9H3H Peridinium spp.
5H6H~5/11H Peridinium spp.

1981 o 7H10H Chlamydomonas sp o
9H17H~10H19H Peridinium spp. 9H17H~10H19H Peridinium spp. 9H17H~10H19A Peridinium spp. 9H23H~10H13H Uroglena americana

Uroalena americana UVOLH_EHH americana Uroalena americana
4H9H 4H9H Peridinium spp.
4H23H 4H23H Peridinium spp.
1982 4130 P 4130 Peridinium spp.
9H17TH~9H13H Peridinium spp. 9H17H~9H13H Peridinium spp. 9/ 8H Peridinium spp.
97100 Peridinium spp.
1083 87ty Chlamydomonas sp. 7TH22H~8H31H Chlamydomonas sp. 8H Hif) Chlarnydomonas sp. 871151 ~8 /1311 Peridinium spp.
Pandorina Pandorina Pandorina
94 T Peridinium spp. 8/ T4 Peridinium spp. 97140 ~9/261 Peridinium spp.

1984 4H5H~4H39H Chlamydomonas sp. [4H5H~4H39H Chlamydomonas sp.

8/]8 1 ~9/]13H Microcystis spp 8181 ~9/1131 Microcystis spp. 8181 ~9/11311 Microcystis spp. 8/1811~9/]130 Microcystis spp.

1985 7H29H~8H8H Chlamydomonas sp.

1986 7H10H~7H17H THTH~TH1TH THTH~TH1TH Peridinium spp.
9H10H~10H9H Peridinium spp. 9H9H~10H9H 9H16H ~10H9H Peridinium spp.

087 [Z<IRSNZEEHH GFHE, /1 DI NREDEENBOONDH, VT SIRIOT.

| 1988 [C<MbAv=gap OHEI, i) T, DT NCREOEAIBOONDLS, VT 2

980 [KROEDHEBAEL 812911 ~10/141 Synedra acus
6H18H~7H3H Uroglena americana 6H18H~7H3H Uroglena americana 6H13H~7H3H Uroglena americana 6H21H~10H4H Uroglena americana
7HAH~8H9H Peridinium spp. 7TH4H~8H9H Chlamydomonas sp THAH~TH20H Peridinium spp.

Uroalena americana Peridinium spp.
1990 9H10HAH9H20H Microcystis spp. 9H10H~9H20H Microcystis spp.
Volvox
9H25H~10H3H Microcystis spp 9H25H~10H3H Microcystis spp.
Peridinium spp Peridinium spp.
10H8H~11151 w 1050 ~11H150 Peridinium spp. 104150 ~10H30H Peridinium spp.
7H20~7H300 Peridinium spp. TH2H~TH23H \P/EOYIIV(;TUW spp. 7H23H~TH30H Microcystis spp.
1991 8H12H~8H19H Microcystis spp.
9H2H~9H7H Chlamydomonas sp 9H2H~9HTH Chlamydomonas sp.
Pandorina Pandorina
7H16H~7/24H Peridinium spp. 7H16H ~T7H 241 Peridinium spp 7J20H~T7/1241 Peridinium spp
Pandorina Chlamydomonas sp.

1992 7H28H~8H1H Microcystis spp.
8H10H~9HTH Microcystis spp. 8H10H~9HTH Microcystis spp. 8H10H~9H25H Microcystis spp. 8H14H~9HTH Microcystis spp.
9H7H~10H3H Anabaena spp. 9H7H~10A3H Anabaena spp.

10230 ~11/6H Peridinium spp. 10150 ~1175H Peridinium spp 9/128H~11/1301 Peridinium spp.
5H6H~5/16H REAS /IR B
7H15H~8H25H Volvox 628H~8H10H Volvox 7H15H~8H 251 Volvox
1993 |8/119H~9/116H Anabaena spp. 8/110H~9/128H Anabaena spp. 8H10H ~9/116 H Anabaena spp 8H25H ~9516H Anabaena spp.
Microcystis spp. Microcystis spp. Microcystis spp. Microcystis spp.
9H16H ~10H21H Peridinium spp. 9H28H~10H26H Peridinium spp. 9H16H ~10H21H Peridinium spp.

1994 472811 ~5/116 F A /)N B 9A 221 ~9H27H Microcystis spp
10131 ~11H1701 Peridinium spp. 107131 ~11H1701 Peridinium spp. 100130 ~11717(1 Peridinium spp. 107270 ~11710 Peridinium spp.
6H27TH~7H6H Peridinium spp. 6H27H~7H6H Peridinium spp. SH12H~5H15H AR NVHEESE  [6H27TH~THEH Peridinium spp.
7H20H~7H23H Volvox 7H18H Volvox TH1TH~7TH20H Volvox

1995 |7/3241 Volvox TH19H ~7/24H Volvox 7H21H~TH24H VVolvox

Peridinium spp. Peridinium spp. Peridinium spp.
7125 ~10/131H Anabaena spp. 7/125H~10/31H Anabaena spp. 7125 ~10/31H Anabaena spp. 7125 ~10/131H Anabaena spp. |
7H23A~9H23H Peridinium spp. 7H23H~9H23H Peridinium spp. 8H9H~9H23A Peridinium spp. 9H2H~9H23H Peridinium spp.

1996 |7H2911~10H 1611 Anabaena spp. 7TH29H~10H16 1 Anabaena spp. 7H29H~10H16H Anabaena spp. 9H2H~9H231 Anabaena spp.

Microcystis sj Microcystis s Microcystis spp Microcystis spp,
7TH17TH~8H6H Fragilaria crotonensis 7TH1TH~8H6H Fragilaria crotonensis 7TH17TH~8H6H 7TH17TH~8H6H Fragilaria crotonensis

1997 8H6H~8H21H Anabaena spp.

821H~8H26H Chlamydomonas sp
8/6H~10H14H Microcystis spp. 8/6H~10/14H Microcystis spp. 8/{21H~10H14H Microcystis spp. 9/ 11H~9H23H Microcystis spp.
1998 |75H151~85 1811 /Anabaena spp. 7H1501 ~8H 181  Anabaena spp. 781 ~8H18[1 Anabaena spp: 8H FAIN~9H291 Anabaena spp.
Microcystis spp Microcystis spp. Microcystis spp Microcystis spp.
1999|7126 ~1071 4 ity 77261 ~1071 Anabaena spp. 7712611 ~1001 Anabaena spp BA2A~104 LAy [Anabaenaspp.
" icrocystis spp. Microcystis spp. Microcystis spp. Microcystis spp.
Fragilaria
5H17TH~6H7H Pandorina
67 13H~ Asterionella 613 H~ Asterionella 6 13H~ Asterionella
2000 6/119H ~8H3H Asterionella 6H19H ~8H3H Asterionella 7H3H~8H3H Asterionella
Anabaena spp. Anabaena spp. Anabaena spp.
8H20H ~11H #11) Anabaena spp. 8H20H ~11H #1)  Anabaena spp. 8H20H ~11H#K Anabaena spp.
115 ~12H 4 Peridinium spp. 17 ~120 T4 Peridinium spp 111 FA~FUEIZ )% 5 {Peridinium spp.
MEAE~1H14H Peridinium spp.
5/1H~ TS/ N 5
5H15H~6H ¥ AU VRS |5H150 ~ ARV NEMEESE  |5SH15A ~61 11 AR/ VR M
Peridinium spp. Peridinium spp Peridinium spp.
2001 61131 ~6H25H Peridinium spp
Pandorina
 Anabaena spp.
Microcystis sop.
61261 ~10/128 1 Anabaena spp 7J123H ~8J120H Anabaena spp. 8127 H ~10/128H Anabaena spp.
iMicrocystis § iMicrocystis spp iMicrocystis spp.
4R~ TH PRV
51 FH~6H4H Cyclotella spp.
6H6H~6H8H FEAS /N B SO 616H~6H8H Cyclotella spp.
2002 |7H25H~ Cyclotella spp. TH1A~ Cyclotella spp. 7H250~ Cyclotella spp.
7THHR~9H10H Anabaena spp. THHR~9H10H Anabaena spp. THHR~10HEK Anabaena spp. 7H19A ~10H K  Anabaena spp.
9H19H ~10H k4)  Anabaena spp.
108 HiA)~BLEIC K 5 {Peridinium spp. 107 A ~F4EIC K 5 [Peridinium spp
WEAE10 H 40 ~1H 4 [Peridinium spp. WEAE10H ~14 14y Peridinium spp
471 K~5H fh) Chlomydomonas spp.
7H18H ~ Anabaena spp. 7H18H ~  Anabaena spp. 7H18H ~ Anabaena spp.
Microcystis spp. Microcystis spp. Microcystis spp,
2003 [8/1H ~11/14H Anabaena spp. 8/11H ~11/14H Anabaena spp. 10422 ~11714H Anabaena spp 8/4F ~ Anabaena spp.
Microcystis spp. Microcystis spp.
9H16H ~ Anabaena spp.
Microcystis spp.
9A30H~11H14H  |Microcystis spp.

—111—



6. [KDFE | ETAANEFTELHRERTDEEBLE
BIEDE

Table1!(Z,
IZE & DT,

777 b oBHRARR (Figl) Z&
UkO# ] LT A aoFEARD & FEAH

MR, IREAIZEY D5 LICFITRIRBUK O IE T %,

Fio, HERAIZEBRY DS L TV D OIEEEREIZEBE W
THHEMIAEZER & o T2 2R T, 19784 ~19834E %
TOIFEAED, IHHEEFRIEHOPeridiniumlZ L2 [K
D] PFEAEL TN D, 19874 ~19894F D 34 ] 1%

kot LT74albic
A3k TR AE L7z Microcystisiz £ 2 7 A =i, 19844F1Z
JrKSER A HT O TR S e tt LIE S <HBL L Tn
R T2y, 19904ELLKE, /NENIRAES (BUF, 7k
) CIEBNGEAE (LA, §ER) CTORELNDE

WICHOBIENS X 512720, 19924E 12134 AR
FELTWD, SHIT, 19929, 37, FHEJI
AES (BAF, FHE) &/VEI, BAL1993FI L4k T
Anabaenas HEL L, 7 7 = o 5k 1% |2 Anabaena 73 il
ol Fiz, FENOIREYT, FARPOMEE R
BLTNWD,

19924E7 A 72 BIRINBUK S 2 V), RIEK % i
L E I o7z, Fig2llmd £ olT, REAKITHF2M
KA~NEEIEIND, T L ZFPKRMITAT OKIZS &
Hm~EBISELND BN, 2O LERE N
JRIN T, ¥ Microcystis<°Anabaenal il Ly + & 2
A~ & HEIEND L oI s I mTREMENMA 2 D, E T,

LR I B b0 Thi, FRHIA L HKH
OB (RBEHE) 100 B Rk e AR 12 FE AR
WEREAESZ LA THL Y, HErbRE
ORI DOZEAIE, FTRMOWIT & W Ok
HEICRERFBELRIEL TS Z ENHEIIESN S,
77, WHE OB OEILIESRE (1999457 A LARE) 255EfT
INT=D8, 20004F LTI B & LHIAZ 00T C TR
H) LT A ARRBE LRSI EERLS &, BED
LA, ZOBREICET DFHEITRER DO TIERN
LEZBND,

WIZ kD] OFAEM O RISV TR
D, HpKHFE AT D TRk OREERLO
X, 20004 LR IZ 381 T Peridinium 3 4F 2 F 72 1)
THHET 5L 510 o722 L THRTE 5, LD
AAMFIZBNTE, TNETEICEAEL TV
Anabaena & Microcystis THERK S 4L 72 7 A4 =2 H319954F
TAHMPBBEKIE < (10AK) 12785 TH B LFET D
koot £, 1EOEEICSEZOIFEHIM

& A EREDR BN,

W12 CTHD Z EdEho720y, 2, AFREHBLIT
559175 TnA, S HIT, 20004 LARR I35 A= 11
HEFT 5 EEEL00R L ERAEL TV D,
ZOXOIL, ko) ET7Aab X AHEOE S
TEDZE LR U & 5 I REBITHE O MR DR LA
HBI, THULEME L THBLT 2RI H H 2 &8
binotz,

7. EEOEOERILETDF LA RIZE T SHE
HIEEA~DIEM

Table2(Z, 4 AMIFIZISIT D BEHE O HIBURL & A E
Bz 5 B HBLEEE O A S (EiEE/m) &R,
19924EICERBT 5 &, TORMETHEMNRERDL Z LD
1%, 199V CIE HBURE N TAEME & LI & Th
5 DITKT L19924ELAFETIX, Anabaena & Microcystis
OO HDOHBLE 72> TS, F£iz, FHIMAEERE
m%bfu,mmﬁu%@%&ﬁﬁﬁmggifﬁﬁ
T HIEA A H 5 A%, Anabaena & Microcystisid & 12
A L CHRRKIC iﬁﬁ#é&mot,@w%ﬁmﬁ¢b
TERANREHNTH D, £ OH TH Anabaena i
Microcystis & ¥ & 560 AICHBLT a0 %<, AR
DD DD HEVHA NS 5, EMRKREELD &,
2 Z OB NMENCSH D Z & A3 H D, Anabaena
BRI L F 72 X FAUSEVWEZ EET D L D 127
TE7=2%, MicrocystislT & & F - 7= HELRA D720,

B AR CIR B L 0 DBV L e D
D ERINCIT EOBBE LY HHEENA RV, Fe,
Anabaena<°Microcystis?® L 9 7277 7 N OB
XHPEICE L2 KB BT o 0T, EFEICRLND
KBRORZICHAMNCHIET 22 LN TED, Lo
T, BEPEENTIX, 1992412 Anabaena & Microcystis?3
FAELTHLIE, b ORFERIE MO RE L v
HENLTND72DIT, UBZORENFGENTND EH
2 bbb, £z, Anabaena® i 23 Microcystis & ¥
HREVHEAN RSN D Z LIZOWT, Anabaenaldfk
IRELPE 2 & » TA T DR & 22T O EFR 2 KRR &
LCHEET DA BFFO0, KO FFIcELTWD
e HiERT 5, Teks, FHOBLOKIRE LT
1992 L W haE o7, BIRBUKOETT O RN RIE S
o,

52Tl kI F Afii~EEIIND X o2k
7= Anabaena & Microcystisi®, & DML 7- HEAHELIE (- X
D, MLOBEEE LY b & ARTHUE OBREICHEIG LT
FHNAERT DL RoTceEABND,
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Table2 Transition of the number and Cyanophyceae in dam point at 1974-2003

Observation Month Maximam
Cyanophyceae number of
year 1 2 3 4 5 6 7 8 9 10 11 12 the year
S49 || 1974 Chroococcus 2 6 4 1 11
Chroococcus 1 10 4 17
S0 1975 Oscillatoria || 39 228 750
Chroococcus 3 1 7
S5 1076 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
H1 || 1989 Phormidium 10 8 1 32
H3 || 1991 Aphanocapsa 1 3
H4 || 1992 Anabaena 1 3 3
Anabaena 1 1 3
HS ]| 1993 Microcystis 1 4
Anabaena 1 5 5 1 9
HT || 1995 Microcystis 1 2
H9 || 1997 Microcystis 1 1
Anabaena 3 9 19 2 40
H10]} 1998 Microcystis 4 1 13
Anabaena 2 76 122 3 1 290
H1]} 1999 Microcystis 8 1 23
Anabaena 28 8 17 3 4 28
Hi2|| 2000 Microcystis 1 2 2 2
Anabaena 6 7 67 3 122
H13|l 2001 Microcystis 30 40 144
H14{] 2002 Anabaena 1 21 7 5
Anabaena 1 120 83 1 680
H15|| 2003 Microcystis 1 18 17 3 240

Z %9 5 19894 ~20004F A % Gz & ALz 1T 5
8. KEBICEITATSVY b BOEHHE & EFERBETDO ST 7 R OKEEDTR T ST 5,
REVKDZEE" LDBRIZETEH—ER

Table3 Transition of annual mean depth in production

layer
- S ¥ - Fa = U N
_ﬂi'(li, EEEEL‘%”%}&Eﬁ)%7 e }\ ' 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

DEERD, TRELECHERLTE, LOLAS 0% 13 17 16 16 20 18 18 18 21 17 17 20
b, 7T U NATERERICE IO ET 2 D00

TR, —BOT T 7 b ATREZEZRD, HEE 35000

LD AR BT LI D, BRSSO BBIIR oo oom oam
MOTT 7 hATEBELRT L, FHICE>TE £ mm0 ®20m @ firel effiuent
FER L 0 EVKE TSN 75720, AEBIC 8 s

k57700 FOBOBRTIE, HRBO LY § o,

AKBEOIAIIZBNT, KEFRTELTWET Ty § [

7 b BRI BT BEA DS, BhdRe Y

LT, EWBOREMSRICGEENE L DR Z L E o

TIT, DT OWIT & PR O ki Fig.7 Transition of plankton's distribution in
KEREBNEATEEEZBNDH1992FE (5.25H) direction of water column
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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.

Keywords: Lake Okutama, plankton, eutrophication, selective withdrawal, Ogochi Dam
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