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               Otsu Hydrobiological Station, Kyoto University

                       I. The CollectiRg Stations

    By the constriction-like, narrowest portion of the lake between Katada fish-
ing village and the delta of River Yasu-gawa, Biwa-ko may be divided into tvLro
parts, namely the main basin or the northern part and the accessory basin or
the southern part. The former is far larger as well as deeper than the
latter. The water of the accessory basin is seemed to be mesotrophic, while
that of the main basin is typically •oligotrophic and streams down from north
to south, longitudinally across the accessory basin, toward the endmost, sole
effluent Seta-gawa.
   As already mentioned in the foregoing article "General Remark", one station,
Ie-1, in the ixiain basin and three stations, Nb-2, Nb-5, and Na-3, in the
accessory basin were selected for the survey of the present report, viz. the
collection of the plankton. Station Nb-2 (an eastern littoral point), Station
Nb-5 (a point in the middle portion, formerly Nb-3) and Station Na-3 (a wes-
tern littoral point, formerly Na-2) stand in a line transversely across the lake.
Station Na-3 is located near the Otsu Hydrobiological Station. These collecting

stations are seemed to be fairly typical for the study ot' the plankton of Lake
Biwa-ko.

                              II. Methods

   For the collection of the Plankton samples was used througlaout the• course of
the survey a closing tow-net, Kitahara's quantitative plankton net iinanufactured
by Rig6sha Co. Ltd. (Tokyo). This net resembles in its shape and const-
ruction the Wisconsin planl<ton net and is 15 cm in inouth (upper ring) cliameter

* In this article, the results of our several preliminary surveys (from the end of
May to Sept. 1965) were also described.
Contributions from the Otsu Hydrobiological Station, Kyoto University, Nio. 189. .
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and approx. 86 cm in overall length, consisting of' 2 cones. The upper trun-
cated cone is made of canvas, 28 cm long, and gradually enlarged to the bottom
so as to permita better flow of water. The lower cone is made of bolting
cloth, the mesh of which corresponds to No. XX-13 of the Japanese standard
(129 meshes per inch), and is 26 cm in mouth (lower ring) diameter, about
58 cm in lentgh.
   The plankton samples were collected at Station Ie-1 by vertical hauls in six
or seven zonal water columns and at three stations of' the accessory basin by
straining 401 surt-ace water through the net cloth, The samples were pre-
served in 3 to 5.0oi formalin solution. The records•of the temperature, pH,
and the dissolved oxygen amount of the water were tal<en in connection with
the samples collected.
   The volume of the total plankton was obtained by allowing the fixed material
to stand for 48 hours in graduated sedimentation tube until it has completely
settled, and from this figure the volume per cubic meter of the original lake
water was calculated.
   The number of the plankton organisms was enumerated by using Sedgwick-
Rafter counting cell. Then 10 Å}'ielcls under the microscope were countecl at
150 Å~ magnit'ication. The averages so obtained were llsecl to compute the
number of plankters per cub'lc iiieter of lake water.

        '

                  III. The yolume oÅí the total plankton

   By using the precipitated meterial, the reading of the phytoplankton volume
may often be easily done, but it is sometimes almost difficult when the phyto-
planl<ton is perfectly mixed vLtith the zooplankton. Hence onlvv the volumes ot'
the total plankton are described here (Table 1 and 2).

    Table 1. The volurne of the total plankton in cm3 per cm3 of lake water at
             Station Ie-1
 <1)

         ig6s ig6s ig6s ' ' i{6s ig6g""'i'S'6'//"""I'9'6'5"''''''''''""'"X'<i'6'l'i''l'6"""'
 Date         VI-15 Vll-15 V!II-16 IX-15 X-18 XI-16 XII-15 .,f.{om Jul>f to Dec.

 Zone
O- 5M
5A•10 m

10Ar20m
20-•v30 m

30-•50m
50-70 m

2. I9

o. ge

O. 07

O. 07

O. 10

O. 03

4. 90

1. 94

1. 30

O. 33

O. 4[

O. 13

46. 44

 9. 68

10. 38

 4. 54

 O.{1
 O. 81

21. 9. 3

 5. 16

 O. 65

 O. 65

 O. 81

 O. 32

14. 19

2. 97

O. 65

O. 26

O. 16

O. 3{

19. . 35

5. 16

3. 12

 L 49
 O. 42

 O. 3{

25. 80

 4. 77

 1. 62

 1. 95

 O. 65

 O. 3{

22. 10

 4. 9.4

 2. 9. 5

 1. 54

 O. 57

 O. 41

AL' gl,lja-te" -m (}. .s{s .1.:.5..'.) 12: 13 4. 9.2 3. le 4. 9. 9. 5. 86
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Date g??l 1966
II-16

1966
III-16

1966
IV-18

1966

V-13
1966

VI-15

 Zone
Ot- 5

 5--le
10t-20
20--30
30--50
50t-70

10. 58

2. 97

 1. 23

 1. 17

O. 55

 O. 13

4. 52

l. 29

O. 65

O. 52

O. 65

O. 19

10. 32

 1. 55

 O. 97

 O. 65

 O. 19.

 O. 10

10. 32

2. 58

 1. 30

O. 78

O. 23

O. 32

7. 74

1. 55

1. 17

O. 78

O. 23

O. 42

21. 93

 Z74
 2. 47

 O. 65

 O. 39

 O. 49 .

10. 90

2. 95

 1. 30

O. 76

O. 37

O. 28

Average 2. 77 1. 30 2. 30 2. 59 1. 98 5. 61..

<3)

 Date

 Zone
Ort- 2

2rt- 5

 5•-10
lot-2e
2et-3o
30t-50
50--70

 1{ 66

VII-15
 l966
VIII-19.

1966

IX-13
1966

X-14
1966

XI-16
 1966
XII-15

Average

/ts 12. 33

11. 91

 o. 3e

 2. 60

 O. 65

 O. 65

 1. 04.

9. 74

1. 95

O. 13

1. 75

O. 39

O. 32

1. 62

10. 32*

2. 32

 1, 49

O. 52

O. 23

O. 26

9. 74

4. 76

O. 28

1. 95

O. 45

e. 26

3. 90

6. 50

O. 39

O. 84

O. 52

O. 26

O. 19

9. 09

4. 33

O. 52

4. 41

3. 89

2. 75

O. 23

8. 96

5. 89

O. 66

2. 17

1. e7

O. 75

O. 67

14. 10*

Average 4 21 2. 27 2. 52 2. 91 1. 80 3. 60

    'Values from the zone of O b- 5 m depth.

   0n an average the volume of the plankton was largest in August of 1965
and smallest in June oÅ}' 1965. It was also very small in the f-ollowing
months; July of 1965, February of 1966, May of 1966, and December or 1966.
These considerable fluctuations in the volume of the total planl<ton were seemed
to be mainly due to the amount ot' the zooplanl<ton.
   The zonal distribution of the plankton in volume was generally normal for
the last half-year of 1965 and the first half-year of the next year, but abnormal
tor the last half-year of 1966, because the unexpected small volume was shown
'in the 5tvlO m zone.
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Table .7.. The volume of the plankton in cm3
water at Stations Nb-2, Aib-5, and

 per
Na-3

m3 of the surface lake-

Station  Nb-2
(Tsudae)

Nb-5
(Nb-3)

     Na-3
(Shimo-sakamoto)

Average

  Date
1965-V-31
1965-VI-9
1965-VII-8
1965-VIII-2
1965-VIII-17
1965-IX-1
1965--X-1

1955-X-15
1965-XI-2
1965-XII-2
1965-XI!-13
1966-I-5

1966-I-17
1966-II-1

1966-II-17
1966-III-2

1966-III-18
1966-III-31

1966-IV-12
1966-IV-30
19. 66-V-16

1966-V-30
1966-VI-13
1966-VII-16
1966-VIII-18
1966-IX-16
1966-X-15
1966-XI-19
1966-XII-19

Average

klli  ,s lkii,g.,iigiii, l.kliii

52

lliiolili,:111iii

?
  1 iliililiiii

lli

  ?

1.P.. 82

   The average volume of three stations was largest on 8th July, 1965, owing
to the reinarkable occurrence of the zooplankters, especially EodiaPtomacs
laponicus, ancl smallest in the preceding month, narr]ely on 9th June, 1965.
  It was generally small during the period from December of 1965 to the beginning
of March of the next year. But this was perhaps thenormal phenomenon in
Wlntel'.

   The average volume of the plankton throughout all surveys was greater in
both littoral portions (Nb-2 and Na-3) than in the middle portion (Nb-5).



First Report of the Regular Limnological Survey of Lake Biwa 45

          IV. The zonal distribution and the seasonal succession
               of the phytoplankton

                  A. At Station Ie-1

    The following algae were found in the samples collected at Station
during one year and a half of our survey:

     Chrysophyta
        1) Melosira solida Eulenstein
        2) f14elosira italica (Ehr.) KUtzing
        3) StePhanodiscus cmconensis Grunow and var. Pusilla Grunow
        4) Aste7"ionella fo7mosa Hassal
        5) Dinobryon cylindricum Imhof
        6) Mallomonas fastigata Zacharias
        7) Botryococcus Braunii KUtzing

     Pyrophyta
        8) Ceratizem hirundinella (O.F.MUIIer) Schrank

     Chlorophyta

        9) Pediastrum Biwae Negoro and var. triangulatacm Negoro
       10) Oocystis sp. (new species ?)
       11) SPhaerocystis Schroeteri Chodat
       12) Ankistrodesmus falcatus (Corda) Ralfs
       13) DictyosPhaerium Pulchellum Wood
       14) Chlamydomonas sp. (now still unidentified)
       15) Eudorina elegans Ehrenberg
       16) Staurastrum dorsidenti erum W, et G. S. West
            var. ofnatum Gr6nbl.
       17) Staurastrum Pingue Telling
       18) Staurastrum limneticum Schmide
            var. Burmense W. et G. S. West
       19) SPondylosium Lditkemillleri Gr6nbl.
       20) Cosmocladium constrictum Arch.
       21) Closterium aciculare Tuffen West
            var. subPronum XV. et G. S. West

     Cyanophyta
       22) Microcystis aeruginosa KUtzing
       23) Chroococcus disPersus (v. Keissler) Lemrnermann

   The composition and the zonal distribution of the phytoplankton in
month were as follow :

Ie-1

each
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<1)

Tabie 3. Phytoplankters per m3 of lake water at
of number corresponds to ten thousand
                     1965-VI-15

Station Ie-1.
(10, OOO).

A unit

IMelosira StePhano-

solida
    disctts

carconerlszs

Dinobi'blon

cylindrt'cum

Botryo-
    coccets
 Braunii

 Cel'atiscm

hirundinella

Pediastnem

  Bt;wae

 Staura-
    stl'u7n
doi'si-

 dentifert{m

O--" 5 m

5t-10 M
10--20 m
20-t30 m
30--5e m
50-•70 m

g i
(2)

s 28 4 8- 4- 2-
 1-

{'

1965-VII-15

Stephanodisctts

 carcconenszs

Pediastrum
  Bizvae

Sphaerocystt's

 Sch7'oetei'i

Eudoi't'na

 elegans

 Staurastrum
dorsidentiferum

IrLa/icrocystls

     .aerttgvtosa

Ot- 5m
5--•10 m

10--20 m
20--30 m
30--50 rr)

50--70 m 4

1

ioi2

16

4

g,li

l
1

(3> 1965-VIII-16

StePhano-
    d'iscus

cat'co-

   nensls

 Ceratium
hirundinella

ON 5m
 5--10 rn

10.-20 m
20N30 m
30--50 m
50-t70 m 4

g,l

Pediastrttm

  Biwae

    32
    32
    41
    16
    20

Staterastl'ttm

dorsidevt-
   tiferzt7n
    .

Staurastrlem

limnet'icum

'S'

 pandy-
    losit{7n
Liitke-
   mil•ller•i

Micro-
   C:>iSttS

ael'ttgi-

   nosa
826
924
6{ 3

456

 41
 41

 {7

162

 33

 73

 8

2

9,i
E

(4) 1965-IX--15

       2Vfelo-
       si7'a
       soli-
       da

  ON5m -
 5--10M 16
IO-v20M -
20-30m -
30r-50m 4
ttO-70m

cei:a'' - ' P'Z'all•a'J

tiu7n
       St7'tt"t
hii'un-
dinella Bixvae

szali,la'.

stru711

dorsidevi-
tifentm

Sta•tt,7-a. State'ra-

stl'unt Stl'tt7n

 . Iimne-
ptngtte tictem

Spondy- Cosmo-
losium clad'item
Li;tke- const-
7nitlleri 2'•ictttfn

32

49

41

16

i2

s'/l' 599. 5

4310

 424
 228
 252

g2

8

 81

l13

 4'I

 8
 8

113

 16

Clos-
tetlu"l

aclcte-
lai'e

  l6

  16
  16

  8
  8

iM'icro-

   .cystzs

aertegl-

nosa

  16

  16

' O)i,/•5'i"'L

coccus
disper-

 sits

 65
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(5) 1{ 65-X-18

lrt4'elo-

   sira

 solida

Cei'atittm Pedia-
hil'tt7zdi- Stl'tt•nt

    nella Biwae

Oo-
    +c:ystts

 sp.

Eudo-
   rina
elegans

Stau7'a-

    strtem
doi'siden-
   tifertt,m

Staul'a-
  st7'unt

 -Ptngue

Closte-
   ritent

acicula7'e

Ch7•oo-

  cocctts
dispet'sus

O--• 5m

5--10M
10--20m
20t-30rn

30--50m
50-70m

9dig 16 iii 91

z
4

6335
3759.

 701
 709
 19.5

 277

i42 l,

s ,2

(6) 1{ 65-XI-16

Melo-
  sira

solida

StePha-
nodiscus

carco-
      .  neltsts

Cera- pedia-
   tium         strltnt
hii'un-
 dinella Biwae

OO-
    . CYStlS

 sp.

Sphaei'o-
      .   corstts
Schi'oe-
    tel"i

Staura-
   st2'ttnt

dorsiden-
  tifentm

Stazsl'a-

  Stl"UM

  ' pzngue

Cosmo-
cladittm

constrt-

  ctum

 Closte-
   1"iUM
aclctt-
   lai'e

Ot-v 5m

5iwlOm
IO--20m
20t-30m
30-50m
50-v70m

146

 57

 8
 4
 4

,16

24

8

113

{7

 33

41

 4

s?

:

si 13529

 5428
 2291

2038
  4,76

 346

178

 16
 16

 8

I6

421

113

 49

 16

 12

(7) 1965-XI-15

irUfelosit'a

 solida
Stephanodisctts
          . cal'conertsts

Pediast7'um
  Bixvae

Oocystis

  sp.

 Stau7'astrttm
dorsidentifei'ttm

Stattrastrttm Closte2'item

  pingtce acic"lare

O-- 5m
5t-10m

10--2em
20--30m
30--50m
50t-7(}m

'iS32

8

e'ii

1

13804
 3046

 2217
 1467

 851
 704

227

 41,

  8
  4
  4

729

 65

  8
 73
 16

 28

(8> 1966-I-13

Melosi7`a
 solida

Stephanodisctts

cal'conenenszs

Pediasti'ttm

  Biwae
 Stattl'astl'ttm

dorsideittifei'unz

O"v 5m
5•-10m

10, t-20m

20-30m
30--50m
50--70m

686

 97
 73

 57
 20
 16 24 8

17547
 2965

 1793

 1035

 663
 553

Statcrasti'ttm

  plngue
Clostei'iu•7n

 acicalare

2cl
:

817
113

 90
 24

 16

 8
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    1966-II-16

Melosii'a
 solida

 Staul'astrttm
dorsidenttJ fert{m

Closteritt?n

 acicttlare

'o -•

5 --
10 .v

20 N
30 --
50 --

/in'ik    810
   .?.59

    90
    163
    49
.. 9A.

4537
.P.916

1117

 864
 362
 269

826
211

 57
 49
 49
 33

(10) 1966-III-16

Melosira
 solida

   956
   275
   245
   139
    81
    33

Astrionella
 fo rmosa
        tttttttttttt ttttttttttt

 Staurastrum
dorsidentiferttm

Clostei`'iufn

 act'ct{lare

'2

i
.-- 5m
rsv 10 m

N20m
N30m
n- 50 rn

tv 70 M

x? 6675
1896

 986
 766
 431
 232

,
1410
 324
 139

 114
  28
  20

<11> 1966-IV-18

Melosii'a

 solida

1}4elos'ira

 italica

Stephano-
   disc"s
carconensts

Asterio-
   nella
fol'mosa

Dinobi'yon
cbllin-

  di'icte"i

Ceratium Statei'astrttm
h'irttn- dorsiden-
  d'inella tifertte?t

Clestrittnt

acic"lare

oJIJ sm

5-10m
10N20m
`.t.ee-3em

30-sv50m

50--70m

616
324
106
'!63

 61

 77

8

8

843
 49
 65
 16
  4
 16

4

16 2690
 254
 334
 `-).53

 134
 126

2690
 421
 228
 155
  37
 110

(12) 1966-V-13

fufelos'ira

 sol'ida

   81

   49.

   33
   33
  175

- S't'ephano -

     d'isctts

.E•1. I'e9ng{i{t-E..

Astei+'io-

    nella
.f070?IOS:".

Dinobrblon
c),li'nd-

   rtcum

Cei'ati",m

hirtt.ndi-

    nella

Anlet'stro-

  des7niis
falcatt(mms

St' au'i'ast' rto)t Clo.ste-

do7'siden- rttt'in
    tiferu7n acicu.lare

 O- 5rn

5-10m
10-20m
2e-3om
30t-50m
50.r:. 70m

9 ,l

211

 90
 33
 1.P.

470

 16
 33

32 32 2204

 660
 187
 122

i4S.

4909

 424
 220
  94
  77



First Report of the Regular Limnological Survey of Lake Biwa 49

(13) 1966-VI-15

2Melosira
 solida

Stephanodisctts

 cal'conenszs

 Cei'atittf7z

hirundinella
 Staterastrtton
doi'si,dentifei'tt"z

Clostei't'u7?t

acicu•lai'e

1tsig

ii

'/l
il     5i 'i 'kg g? 356

l13

 82
 ge
 37
 12

5703
1410
 448
 359

 155
  77

<14) 1966-VII-15

 Certiuvn
hirtt?tdinella

Sphaei-ocystis Ankist7'odesm:{.s

 Sch?'oeter'i falcatt{s
  Stattrastrttm
dors•iaentifei'um

Staetrastrttnt Clostei'ittm

  ptngue acicula?'e

O- 2m
2-• 5m
s-lem

10-20rn
2etv30m
30--50m
50--70m

;s
ikii

8

122

272
162

 24
 16
  8
 16

27

3506
1196

 745

 253
 334
  85
  90

05) 1966-VIII-19

Melos•ii-a Ste?hano-
         dtsctt,s
 solida carconensis

Ce2'atittm
hii-uiz-

 dinella

Pedia-
  strttm
 Bixvae

Oocy-
   stis

 sp.

Sphaei'o-
    CblStts
Schi'oete-r'i

Stattra-

     st2"um
dorsiden-
    tt ferttm

Staura-
  strtt7n
tilnne-

  tlCU,M

Closte-
 ril(,nl

actctt-
  lare

etv 2m
2tv 5m
5--•10m

10--20m
20-v30m
30--50m
50t-70m

-

61 8

 41

109

  8

1g
g

4

27

2690
1659

 470
 310
  9.0

  24

,l: 204
109

 82
 49
  8

a6) 1966-IX-13

IVIelosira

 solida

Cel'atittm
h•iritndi-

     ?tella

Pedi.a-
   st7-uln•

  Biwae

Oocystis

  sp.

  Staura- Staura-
      strttnz strttfn
do2'sidentifei'u"t pingite

Staura-
   st7nufn
ltmnettcttm

Closte-
   1'ile"z

acict(lai'e

O- 5m
5t-10m

le"--2om

20t-30m
30--•50m

50-70m
4

324
113

 41
 24
 16
 16

gl
E

16 15052

 3419

 1166

 709
  4!5

 370

lll ;g S8l
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(17} 19. 66
-- X-ltl

Ceratiy,nz
h'ii'u7t-

  dinella

Pedi•a-
        0
  St7"tl,11t

 Biwae

OCb,SttS

 sp.

Di,ctyo-
sphaert'ttm

pttlchellztm

Stattrastrttm
doi'siden-
    tifelll,M

 Statera-         Closter•i,it"t
   St2"u"tlimnetiettm acicttlai'e

.Micl-ocystis

ael'tegenosa

 O"-- L)m

 L)N 5m
 5NIOm
10--20m
2e-v30m
30-"50m
50t-70m

2 ,i

4

i'g

41

8

i6

3506
 571
 843
'1 149

 lor5

  20

204

65

245

109

 49

 24
 24
  4

g?1

<18', 1966-XI-16

A•felosii'a

 solid. a

A!felosii'a

 italtca

Stephano-
     discits

 cli'conensts

Ceratt'um
h•irttit-

  dinella

Pedia-
  Stl'lt,22t

Bi,zvae

Statel"astrtt•J?t

doi'siden-
   tifel'llm

 Staui'a- iM•i.ci'o-
   Stl'tt.?lt C),StlS
lintnetictttn aei'ugtnosa

 O-v 2m
2N 5m
5NIOm

10-v20m
20-v30m
30--50m
50N70m

815
189.

162

 33

 16
 12

g:
8

g'1

ig•

-16-8-16         4

48

27

16

16

33

12

12

ikg
2

(ag} l966-XII-15

iVIelo-
  s'il'a

solida

iMelo- StepJtano- rvtallo-
 sira disctts monas
italica cai'conensisfastigata

Ceratittm

lt•if'ttnd'i-

  nella

Chlambl-
domonas

sp.

Stalera-
   strtent
dorsia-

entiferu•nt
  .

Staura- Cosmo-
  strtt7n cladittnz

li7nne- constri-
 t'lctt7n ctte?n

A4icro-

  cystzs
aej'ugt-

  nosa

 ON 2m
2r" 5m
5--10m

10--20m
20tv30m
30--50m
50--70m

3792

 761
 405
 636
 269
 561
  37

1ti

:

12

122 41 41 41

il
326

 27
 81
 16
  8
 33
  8

815

 82
113

187

 57
102

  4

k4
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Table 4. Number of the component species
         number of cells ot' colonies of the
         of water in epilimnion (O"v5m). A
         colonies is shown in 10, OOO (104).

                  Number of the Date •                  component specles .

 1965-VI-15 7 1965--VII-15 6
 1965-VIII-16 7
 1965-IX--15 11
 1{ 65-X-18 9 1965-XI-16 10
 1965-XII-15 7 11966-I-13 6  1966-II-16 3
  1966--III--16 tl
  1966-IV-18 8  1966-V-13 S  1966-VI-15 5
  1966-VII-15 6
  1966-VIII-1{ 9
  1966-IX-13 8  1966-X-14 8  1966-XI-16 8
  1966-XII-l5 10

of the phytoplankton and
total phytoplankton per

 unit of number of cells
m3
Ol-

Nurnber
of the

of ce}ls or colonies

total phytoplalikton

      36
      97
     987
     6237
     6578
    14435
    15035
    19050
     6173
     9106
     6855
     7934
     6204
     521,8
     49. 75

    15472
     4867
     1222
     628e

   Based on the previous table, the number oE the component species of the
phytoplankton and the number of cells or co]onies of the total phytoplankton
per ctibic meter of water in epilimnion were summerized in Table 4.
    Froin this table it is clearly seen that tlie individual number of phytoplankton
began to increase gradually from July of 1965 and came to the enormous multi-
plication in November of the same year. Then the maximum multiplicatioR
was reached in January o'f the next year. Though the number of the compo-
nent species greatly decreased in the following months, namely in February
anp March of 1966, the number of the cel]s of phytoplankton had scarcely any
diminution received. TIriis prosperity continued nearly to the end o't' the year
1966.

    The naost striking feature on the phytoplankton during the period of our
present survey was the remarkable occurrence of Staacrastrum dorsidentiferum var.
ornatum together with its maximum multiplication in winter. The already
mentionecl, enormous cell-number of the total phytoplanl<ton in the colcl season
seems to practica]ly due to the remarkab]e mu]tiplication of tlais alga.
    Another impressive fact was that, to the author's experience, in the main
basin of Lake Biwa, ll4elosira solida and StePhanodiscus carconensis used to
appear in winter at the sanie tiiiie iii enoriiious quanti,ty as niain planktei-s;
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however during this period ot' the survey the former of these two semi-endemic
diatoms occttrred in a considerable amount in winter, but the latter appeared
scarcely through all seasons in the epilimnion, remaining mostly in the cleep
zone near the bottom.

                   B. At Stations IN'b-2, iNib-5, and Na-3

   Besides the algae found at Station Ie-1, the following forms were aclded
here as components of the phytoplankton to the flora of IJake Biwa-ko:

     Chrysophyta

        1) Melosira granulata (Ehr.) Ralfs '
        2) Melosira granulata var. angustissima MUIIer
        3) Melosira varians C.A. Agardh
        4) Synedra ulna (ptIitzsch) Ehrenberg
        5) Fragilaria crotonensis Kitton
        6) Dinobryon divergens Imhof

     Chlorophyta

        7) Micractinium Pusillum Fresenius
        8) Selenastrum gracile Reinsch
        9) SPirogyra sp. (without zygospores)

     Cyanophyta
       10) MerismoPedia elegans A, Br.
       11) Anabaena macrosPora Klebalm
       12) Anabaena sPi7oides KIebahn
       13) Lyngbya limnetica Lemmermann

    Table 5. Phytoplanl<ters per m3 of lake water at Stations )sLib-2, Nb-5, and
             Na-3. A unit of nurnber corresponds to ten thousand (10,OeO).

.. (1> .. 1965-V -31 ... .... .... ...
                                     Nb-2 Nb-5 Na-3

IMelosi?'a italica

Dinobrlyon c),lindrictem

Ettdort'na elegans

126 lg,

(2) 1965-VI-9

Nb-2 Nb-5 Na-3
iMelosii"a solida

Stephanodisc;ts carconensis

Dinobryon dt'vei-gens

1476

 157

1319

126

157

31

63
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<3) 1965--VII-8

     )2Klb--2 Nb-5 Na-3
iVIelos'ii'a 'ital'i,ca

2VIelosii'a granulata

Pediasti'ti,nt Bizvae

Ettdoi-ina elegans

Statt,rastrttin dorsidenti ei'tmt.

Statti`ast7'u.7n l'i7nnetictent

Closter•itttn acicttla?'e

879

 31

 31

 31

 31

879.

 63

157

 31

157

 31

(4) l965-VIII-2

Nrb-2 Aib-5 Na-3
frIelosira ital'ica

Peaiastrttm Bizvae
Staurastrtenz dorsidentiferum
Stau2'ast2'tt"t Pingue

Spondorlosium Lntkemtilleri,
Closterit(m acicttla7'e

SPi•rogor?'a sp.

irttei'isntopedia elegans

1068

 126

  63

 31

1476
 126
3548

IL)6

31

283
 63
628

 31

 31

<5) 1965-VIII-17

Nrb-2 Nb-5 Na-3
iVfelosira italica

A4elosab'a granulata

Pediastrttm Bi,wae
Staitrastrttm doi-sideritifei'ttnt

Statti'ast7'ui2t limnet'icitm

Spondbllosi•:t,m LiithemMlej'i

Closteritt2n acictt,lare

Spirogyra sp.
2Mi,c2'ocyst'is aei+tt.gtlnosa

Anabena 7naci'osPora

2512

  31
 942

?g

973

 31

785

 63

63

1965-IX-1

408

2L)9L)

 94
 31
 31

2g'

(6)

Nb-2 Nb-5 Na-3

tMlelosii-a tltalica

iMelosii'a granttlata

Pediasti'ttnt Bixvae

Oocystis sp.

StatLrastrum dorsidentifej'u?n

Staurastrum pingue
Stattrastrttm limnetietim

Spandylosittm Liitkemtilleri•

9169
 345

 63
 31
1382

 31
 94

3485

2s8
l287

94L)

 31
 31

 94



54 Ken-ichiro iNEGoRo

Cosmocladitt.m constrictttnt

Clostei'ittnt aciculare

Spi,?"og3,ra sp.

k7>

31

 63

157

iii
1965-- X--1

 Nb-2 Nb-5 Na-3

iMelosira itali,ca

iVfelosira granulata

Ceratittm hirttndinella

Pediastrttm B'invae

Stat4rastrum dortidenttlferum

Stastl'astl"um PMglte
Closteritim aci•cttlai"e

709. 6

 220

  31
7505

 220

<8)

 9. 42

  63

 126
10111

  94
 188

1975-X-15

  63
  IL)6

i1681

  63
 283

Nb-2 Nb-5 Na-3

il4elosii'a solida

2Vtelosii'a italica

frfelos'ira granttlata

Pediastrum Bt'wae
Oocystts sp.
Staurastrum dorsidentiferunt
Stau7"astrttm Pingue

Closteriscm acicalare

3956

  31

8164

  63

 251
  63
  31

16485

  188

 534

  63
 502

  63
  31
17898

  188

 565

(9) 1965-XI-2

Nb-2 Nb--5 Na-3

iMelost'i'a 'italica

iMelosira gi'anttlata

OOCYtiS SPL

Sphaerocystis Schi'oeter•i

iMicracti,nittm pttsillttnt

Stat"'astru7n dor.sidertt•iferunt

Staltrasti'um Pi•ngtte

Closter'ittm aciculai"e

 377
  31
  31

  31

5432
  63
 314

 502

  31
  63

12591

  63
 879

94

8541
  31
 597

CIO) 1965--XII-2

Nb-2 Nb-5

 377

8729
 126
 628

Na-3
il(felosii'a italica

Oocyst'is sp.

Statt7'astrttm dors'identiferum

Staurastrttm Pingtte
Closteriitm acicttare

 188
  31
36tl2

  31

 314

 220
  31

7191
 126
 628
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<il) 1965-XII-13

Nb-2 Nb-5 Na-3
A4elosth'a' italica -
Synedi'a ulna
Pediasti'ttm Bievae

Statcrasti'ttm doi'si•dentifei'unt

Staul'ast2'tmt Pingtte

Clostei'ium aciculai'e

SPirogpt,'a sp.

 16
 16

958

 16
29. 8

126

4255
  16
 tl2zl

 204

  16
369e
  31
 361
  16

(12) l966--I-5

    l-b-2 Nb-5 Na-3
ilttelosii'a solida

iTLdlelosira i,talica

Ooc),stis sp.

Staurasti'ttm doi'sidentifet'ttm

Statt7'astrttm Pingtte

Closte7nittm, acicttlaj'e

 534
  31
4522

 3ti5

52t14

  31
 565

94

6657

 785

(13) 1966-I-17

Nb-2 AJb-5 Na-3

.lvalelosira sol'i•da

iYfelosira 'itali•ca

Asterionella formosa
Sptnedi'a ttlna

Dinobi'blon cbllt'ndricum

iMatlomonas fastigata
Oocystis sp.

Stau.rastrttm doi'sidentilfei'tt"b

Cosmocladitmt const'rictttm
Clostei 'itc2n acicttlai e

3485

 31
 471

  31
 126

 31
 31

  31

4584

 [73

31

  31

  31
7662

 659

<14) 1966-II-1

Nb-2 Nb-5 Na-3
iMelosiia solida

Astet ionella foi mosa

Syned7a ulna
Stattiast2"ttm doisidenti,lflen(nz

Closterium aciculai-e
2924

  31
  31
  31
L)575

 502

  31

 31
 31
4522

 754
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(15} 1966-II-17

]srb-2 Nb-5 Na-3

Oocystis sp.
Statttatfttm• doisidentifet"ttnt

Closterium aciculaie
4741

 628

 31
2261

 691

  31
3705
 597

GG 1966-IH-2

Nb-2 Nb-5 "ra-3

Melosi'ia solida
Stattt'ast?'ttm dorsideiitifet'ttm

Closterittm acicttla?'e
g b?gI

 31
2355
 565

3140
 879.

ts7> 1{ 66 -III-18

Nb-2 Nb-5 Na-3

iMelosira 'italica

Asterionella formosa
Ceratitmt hirundinella

Pediastrum Biwae
Selenastrttm gracile

Stattrastrum dorsidentifei'um
Closterium acicttla?'e

SPirogyra sp.

2606

  31
  31
 3548
26376

 597

 126

 94
  31

27eo
6343
  31

ge,2

1130

2826

Q8) 1966-III-31

ls4ib-L) Nb-5 l a-3

Melosira i•talica

Asterionella foi-mosa
Di,nobryon cylindricu,m
Staut'ast7'ttm dors'identflfef'ttnt

Stau.rastrttm Pingtte

Closterittm acicttlare

 440

 31

379. 9

 31
1476

 94
 126

 31
4365

 3I
2010

 31
 157

2324

1784

(19) 19. 66 -IV-12

Nb-2 Nb-5 Na-3
iMlelosii'a italica

2Melosi-ra granttlata var.

  ang'ltsttsstma

Dinobryon cyl'indricum
Statcrastrum doi'sidentiferitm

Closteri•um act'cula're

126

 31

 31
785
879
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<20) 1966-IV-30

Nb-2 Nb-5 Na-3
Melosira italica

Asterionella formosa
Sornera ulna

Dinobroron divergens
Stattrastrum dorsidentife2'tmt

Closterium aciculare

 188
 126
 251
  31

 408
2324

 157

 220
  31

1287
3014

 659

 126
 157

1507
3737

(21) 1966-V-l6

Melosira italica

Melosira varians
Asterionella formosa
Synedra ttlna
Fi'agilaria crotonensis

Dinobrpton aylinaricum
Dinobrblon divergens
Pediastrttm Biwae
Stat(rastrum dors'identiferttm

Clostei'ium acicttla7'e

Nb-2 Nb-5 Na-3

  848

  157

   31

 4773
22671

 314

  63
  31

 3831
10362

 471
  3!
 188

 31
 63
  31

  31

2355
69. 39

(2X 1966-V-30

Nb-2
Melosira solida
Melosira italica

Synedra ulna
Fragila?'ia c7'otonensis

Eudorina elegans
Statti'ast7'tt,in doi'sidentifertim

Cos•tnocladittnt constrictitnt

Closter'ium aciculare

 502
  63

1225

5212

Nb-5

  63
 188

  31

3171

6782

Na-3

  31
  9.4

  31
2512

  31
5401

(pm 1966-VI-13

      Nb-2 Nb-5 Na-3
Melosira solida
114elosi2a italica

Pediastrtttn Bitvae

Staurasti'um dorsidentiferttm
Closterittm acicttlare

7034
  31
 126
5652

: 4 2

204
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mp 19. 66-VII-16

lIb-2 Nb-5 Na-3

M'elosira italica

Melosi7-a gi'anulata

Asterionella formo.sa

Eudorina elegans
Staurast7+um do2'sidentifei'ttnt

Closterium acicalare
Spirogptra sp.

1978

  31

  63
1696

49

-

g?g 7

 9. 11

  31

  31
 283
49. 30

  31

os 1966-VIII-18

Nb-2 Nb-5 TTa-3

Melosire italica

Melosira granttlata

Ceratizt7n hirundinella

Pediasti'tem Bixvae

Staurast2'um doi'sidentiferum

Closterittm aciculare

Spirogyra sp.
i14erismopedia elegans

Anabaena macrospora
Lyngbya limnetica

864
 9.4

 16
345
  8
 79

 79.

754
 63
  8
 16
298
126

 24

283

 785

  16

  8
 29. 8

  16

   8

  63
14z14

(26) 1966-IX-16

l b-2 Nb-5 Na-3
IV(Ielosira italica

Melosii'a granulata
Ceratium hirundinella
Pediastrttm Biwae
Oocystis sp.

Ettdor'ina elegans

Statt.rast•t'ttm do7'sidentif

Clostei"ittin acicttZa're

Spirogyra sp.
Anabaena mac2'ospora
Anabaena spiroides
Lorngbya lim7tetica

let'tt'm

5I50
  63
 126
  63

  31
3360
  63
  63
11,319

 126
1476

 9. 73

  31
  31

  31

il 7(i8

  63

 502
 188
 534

1005

1633

 126
 502

 L26
 440

<z?} l9. 66- X-l5

Nb-2 Nb-5 Na-3

iTL4elos'ira italica

iMelosira granulata
Botirvococcus Braunii

Pediastntm Biwae

1567 816

 31

 63

1853
  31

  31
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Oocblstis sp.

Staurastrum dorsidenttferttm
Stau2'astrttm limneticu,m

Closterium aciculare

377

283

  31
138`Pa

 31

1727

 63
 220

(28) 1966-XI-l9

ATb-2 Nb-5 Na-3

Melosira italica

Pediasti'um Bizvae
Statti'asti'ttm doi'sidentof'

Staurastrum limneticttm
Closterittm aciculare

la1-u7n

 565

1162

  63

zS-8 722
 31
659

 31
 63

as) 1{ 66-XII-19.

Nb-2 Nb-5 Na-3

IMelosira solida

Melosii'a italica

Asterionella formosa
Mallomonas fastigata
Staurasti'um dorsdentt' fe?'um
Staui'asti'um limnfticttm

Cosmocladium constrictum
Closterium aciculare

'i6  g  , 141
 24
 16

 31
  8

 8
 55

 8

110

 8
  8

 31
 16

 8
 47

Table 6. Number of the
   stations of the

cornponent specles
accessory basin

of the phytoplankton at t.hree

Date

Nb--2

Station

 Nb-5 Na-3

1965-V-31
1{ 65-VI-9.

1965-VII-8
1965-VIII-2
19. 65-VIII-17

l9. 65-IX-1

19. 65-X-1

X{ 65-X-15
,19. 65-XI-2

1965-XII-2
1965-XII-l3
1{ 66-I-5

1966-I-17
1966-II-1

1966-II-17
1966-III-2

1966-III-18

lii   5 'i 'l,
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1966-III-31

1966-IV-12
1966-IV-30
1966-V-16
1966-V-30
1966-VI-13
1966-VII-16
1966-VIII-18
1966-IX-16
19. 66-X-i5

19. 66-XI-19

1966-XII-19

iii 6

l'i

4

ii

Table 7. Number' of
lake water.

cells or

A unit
colonies of

of number
the total

is shown
phytoplankton
in lo, ooo (lo4),

per m3 of

Date

Nb-2 Nb-5

Station

     Na-3 Average

1965-V-31
1965-VI-9
1965-VII-8
i9. 65-VIII-2

1965-VIII-17
19. 65--IX-1

1965-X-1
1965-X-15
1965-XI-2
1965-XII--2

19. 65-XII-l3

1966-I-5
1{ 66-I-17

1{ 66-II-1

1{ 66-II-17

19. 66-III-2

1{ 66-!II-18

l9. 6(i-III-31

1{ 66-IV-12

l966-IV-30
l966-V-l6
1966-V-30
19. 66-VI-13

1966-VII-16
1966-VII!-18
1966-•IX-16

1966-X-15
1966-XI-19
1966-XII-19

ilg'its111i

iiiiilk

 125
 1445

 1130
5307
1915

4646
11524
17552
14129
 9. 860

 4821

5840
5807

 3170
29. 83

29. 51

9{ 22

6657

4709.

14601

10235

 251
 8039.

 1572
 6121

 2354

 912
 29i

   o
 251
 188
1036
2{ 81

2478
12216

19310

9263
8196
4318
7536
8414
5369.

4333
40!9
4302
429. 6

6186
10140
81{)O

 204
6217
2638
3832
3925

 1506

 228

  84
 1110

 774
2544

 2825
 6e{ o

12937

16359
9. 890

 7421

 3481
 6269
 6069
4605
4228

 2909
15605

 5577

474I
17740
8446
4433
6{X)8

 1898

7118
 2815
 140:9-

 220
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                                       tt

   From Table 7 we can know that there were several times of the high produc-
tion of the phytoplankton, namely October lst, 1965, October I5th, 1965, March
18th, 1966, May 16th, 1966 etc. The enormous multiplication in October of 1965
corresponds probably to that of the main basin from Nov. 1965 to Jan. 1966. Sta-
tion lsiTb-2 in the eastern littoral region had more often the tirnes of the high,
production than other two stations.
   It is striking that the cons.iderable occurrence of Melosira italica was found
throughout almost all seasons, with an exception of the severe winter in February
1966.

   Three species of the blue-green algae, namely Anabaena macrospora, Anabaena
spiroides, and Lyngbya limnetica, appeared abundantly in the late summer of 19. 66.
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