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     MEMOIRS OF THE FACULTY OF SCIENCE, KYOTO UNIvERSITY, SERIES OF BIOLOGY
                    Vol. I[, No. 1, pp. 72-91, Sept. 19.68

 Second Report of the Regular Lintnological Survey

                     of Lake Biwa (1967)

       I. Plankton in General and Phytoplankton*

                                 By

                          Ken-ichiro NEGoRo

              Otsu Hydrobiological Station, Kyoto University

   The collecting stations of plankton samples and methods of the survey were
just the same as described in the first report (1967).

                 I. The yolume of the total planktoR

   The volume of the precipitated, total plankton has been measurecl as seen
in Table 1 and Table 2.

    Table 1. The volume of the total plankton in cm3 per m3 of lake water at
            Station Ie-1 in 1967

 ...9.). .. ... ............un.......
             'ib'6'7' "'"""I'g'6"'i""""                                              1967' ' lg67'' 1967                             lg67 '"'"i'g67
  Date                                             v-ii Vi-l5 ..V..l.I.I..l.Z....             Il.13 II-15 III-13                                     IV:14.
 zon'6 ' """""""""""""'''""""""""""" """"' '""""""'

  O-2m 2. 27 5. 87 L30 l6. 23 2. 60 1. 95 2. 60
  2t--5m O. 65 L52 7. 58 2. 81 1. 73 5. 41 3. L5
  5-10m L16 1. 03 L03 L55 3. 74 6. 45 3. 74
 10-20m 1. 69 L17 1. 43 1. 43 Lle 2. 08 O. 39
 20---•30rn O. 9.7 O. 78 O. 65 O. 39 O. 58 O. 32 O. 19
 30-50m 1. 62 O. 75 O. L3 O. 55 O. 10 1. 04 O. 19
...[.9.-70m. ..... .1•.?,9....... 1. 20 9. 10 .. O. 06 O. 10 ... o. 75 o. lg
..r.f>r..y.erage .. i.•.{.e..ww..".....}-;..z..g.....1.....i.r.z..s.i., 3•2g"'Ill' i•42 ...2•g.z.....Il"1111illl.111.//.i.III.II

 * c6ntrl"bull'ons fr6m the 6tsu Hy'drobioiogicai 's'ta{ilo'n, illYol'o''UHiCersity, Si6. 'igs.''

   IBP-JPF Publication No. 19
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C2)

Date
 1967
VIII-16

1967
IX-19

1967

X-20
1967

XI-!5
 1967

XII-15
Average

Zone
O--2 m
2--5 m
5--lem

10N20m
20N30m
3o--sem
50--70m

3. 25

1. 30

O. 90

O. 58

e. 45

e. 58

O. 23

17.20

 5. 19

le. 45

2. 92

e. 52

O. 39

O. 19

1. 6P"

8. 01

7. 48

2. 40

O. 65

O. I9

O. 13

l. 6.7.

3. 68

5. 84

2. 16

O. 87

1. 52

1. 52

2. 60

1. 08

O. 90

1. 23

O. 78

O. 42

O. 10

4. 92

3• 5`7-

3. 69

1. 55

O. 60

e. 63

e. 49

Average 1. 05 5. 27 2. 93 2. 46 1. 02 (2. 2e)

Table 2. The volume of the total
water at Stations Nb-2,

plankton in cm3
ATb-5, and Na-3

per m3 of
in 1967

the surface lake

(1)

Date z29l 1967
II-l7

1{ 67

III-14

1967
IV-!7

1967

V-16
1967

VI-16
 1967
VII-15

Station

 Nb-2
 Nb-5
 Na-3

1. 00

O. 75

O. 25

g,,i8o O. 50

e. 25

1. eo

2. 50

1. 25

3. 75

17. 50

 5. 00

 2. 50

4. 75

1. 75

2. 25

7. 00

5. 25

6. 75

Average O. 67 O. 42 O. 58 2. 50 8. 33 2. 92 6. 33

C2}

Date
 1967
VIII-15

1967

IX-20
1967

X-21
1967

XI-16
1967

XII-16 Average

Station

 Nb-2
 Nb-5
 Na-3

4. 25

3. L5

4. 50

1. 50

2. 00

3. eo

2. 50

3. 75

1. 75

2. 00

2. 50

O. 75

2. 00

1. 25

2. 50

3. 83

2. 27

2. 46

Average 4. 00 2. 17 2. 67 l. 75 1. 92 (2. 85)

   Based on the results of the regular survey of the
te 1959) by the Experimental Fishery Station of Shiga
lated the standard, mean volume of the totalplankton
basin of Lake Biwa as follows ('I'able 3) :

past ten years
 Prefecture, I

in each month

 (frona 1950

have calcu-
in the main



74

   Table

  (1)

 Month

zon6 '

 o--lem
lo-•2em

20N40m
40-70m

3 The mean
ten years

   I
(Jan. )

 1. 85

 1. 03

 1. 28

 1. 03

       Ken-ichiro NEGoRo

volume of the total plankton
(1950--19. 59) in the main basin

in each
of Lake

month
Biwa

during the past

 II III IV(Feb.) (Ma.r:) (Apr.)

 l. 89 1. 85 4. 3.?.
 L31 L47 2. 51
 O. 97 1. 18 2. 01
 O. 91 O. 76 O. 90

  V
(Ma.y) .

5. 20

 3. e3

 2. 07

 1. 06

  VI VII
(!une) (July?

 4. 97 4. 7.P.
 2. 96 4. 60
 L82 L78
 O. 57 O. 59

Average 1. 30 1. 27 1. 32 2. 44

 (2)

Month
 V'iii '' ' 'i'X' ' '' 'X

(Aug.) (Sept.) (Oct.)

 tt ttttt tt .e..e..?.

''1''

(Nov.)

2. 85 P". 92

       ttttttttttttttttttttttttttttttttttttttttttttttttttttttttt

 XII        Average(Dec. )

 Zone
  O-10m
 10r-20m
 20n-40m
 40-•70m

 Average

   Compared
in each month
smaller in May,
was almost
   In the '
was largest in
it was largest
total plankton
basin, It was
in the
in the

    By using

o'f the

4. 76

2. 50

1. 1.9.

O. 51

.p..p-2

4. 87 4. 96
2. 26 2. 11
O. 92 e. 75
O. 51 O. 34
2.'2"2' "' " il'S''i,'

3. 98

2. 37

1. 86

O. 50

P-. 18

             with this standard table, the average volume of
              of l967 was fairly larger in April, September,
                July, August, and December. But the total

           equal with the standard- i
          main basin the average volume of the total plankton
              September and smallest in December, while in
              in May and smallest in February. The average
             through the year was larger in the accessory
             smaller than that of the foregoing year in both
      accessory basin it was far smaller, being 9,95 cm3 per
      foregoing year.

                  II. The volume of the phytoplankton
              the precitated materitill,,. the reading of the y,q,lume '16f ';he

phytoplankton may be often easily dorig, when the zooplankton is mdi•nly, c,ompbsed

      relatively large aninaals, such as Copepoda or Cladoceia•' and"the'colo'red

   3. 14 3. 83
   1. 84 2. 33
   2. 15 L49
   L74 O. 79
  2. 21t (:t[' il)

 the total plankton
      and October,
average of the year

     in each month
 the accessry basin
     volume of the
basin than in main
 basins. Especially
  m3 of lake water
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phytoplankton is Iaid on the colorless zooplankton, but it is sometimes almost
difficult, when the zooplankton is composed o'f the relatively small animals and
is perfectly mixed with the phytoplankton.
   For that reason the voluine of phytoplankton may be sometimes correctly,
and sometime with a small accuracy measured.
   The volume of phytoplankton in the main basin was outlined as shown in
Table 4:

    Table 4. The volume of the phytoplankton at Statin Ie--1 of the main
             basin in 1967

   G)

Date g6,9l i.1.?..i " I 1967
III-13

1967

IV-14
1967

V-11
1967

VI-1.5.. ..

Zone

 ON2 m
 2ptt5 m

 5-lem
lo--2em
20-v30m
30-50m
50-70m

Average
     t tt ttt tttttttttttttttttt tt

1. 62

O. 43

O. 77

1. 30

O. 65

1. 3e

1. 14

1. 03

3. 25

1. 30

O. 52

O. 58

e. 39

O. 48

1. 07

1.,08

O. 65

1. e8

O. 39

O. 26

O. 13

o. e6

O. 03

o." 51

1. el

O. 65

O. 39

O. 26

O. 19

O. 16

O. 03

O. 38

O. 9.7

O. 43

O. 90

O. 32

O. 13

O. 06

Oi O. 6

o•f.1.

   (2)

 Date

 Zone
  O--•2 m

  2--5 M
  5-vlOm
 10--20m
 .P.OA•30m

 30--50m
 50--7em

ttttt ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt

 Average
t ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt

        III.

   The
otitline as

 19. 67

VIII-16

1967

IX-19
1967

X-2e

' "'' ig6'i''"'

    Xl-15

    O. 97

    1. 08

    O. 65

    O. 52

    O. 06

    O. 23

    e. Io

    O. 52

 1967
XII-15

   1967
  VII-17

   1. 95

   2. 43

   2. 48

   O. 13

   O. 06

   O. 06

   o. e6

   1. 02

Avera. ge

2. 16

O. 96

O. 72

O. 45

O. 13

O. 29

o. e6

O. 68

2. 86

O. 87

1. 03

O. 58

O. 26

O. 10

O. 06

O. 65

4. 01

1. 87

O. 84

O. 26

O. 06

O.'06
  ".t

e. 97

1. 52

O. 65

e. 2o

o..p.e ,

O. 06

•G. 06

      " O. 83 1. 10 O. 52 '' ''

    The voluminal ratio of phytoplankton to zoeplankton

voluminal ratio of phytoplankton to zoopianl<ton was ascertained in
 follows (Table 'tt) : "

1. 95

O. 65

O. 5.7.

0. 45

O. 52

e. 3o

O. P3

61'i,i,''

 l. 58

 I. 28

O. 91

O. 49

O. 25

O. 26

g.+.?.g...

(o. 7.l)
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    Tab]e

   (1)

 Date

',61i' ''
  2--•2 m

  2tv5 ma

  5-10m
 10--20m
 20-s-30m

 30--50m
 sg.r.Z.9.M ..

   (2)

                  Ken-ichiro NEGoRo

5. The voluminal ratio of Phytoplankon
   of the rnain basin in 1967

zooplankton at Station Ie-1

1967
I-13

5:2

 2:1

3:1

3:1

2:1

 4:1

 7il.... ..

  1967
  ii:l.i..

   5:4
   6;1
   1:1
   1:1
   1:1
   2:I

. 4 i .1 . ... ...

1967
III- .1.3 ..

 1:1
 5:3
 3:5
 1:4
 1:4
 2:5
 1:2

1967
iVrl.4

1:15

1:Ie

1:3

1:4

1:1

1:2

1:1

1967

V-11

 3:5

 I:3

 I:3
 1;.P.

 2:7

 2:1

 2:1

Date
 1967
VII-17

 1967
VIII-16

1967

IX-19
1967

X-20
1967

XI-15

      1967
.. . VI-15

       1:l
       5:2
       1:9
       1:3
       1:4
       1:4
   '- --.3.i.7

       1967
      XII-15

Zone

 OA-2m 3:1 L:1 1:5 2:3 3:2 C3:1 2A•5m 3:1 3:1 1:5 1:1 2:3 3:2 5NIOm 2:1 4:1 1:9 1:3 1:4 4:310--20m 1:2 3:1 1:4 1:2 1:6 2:320--•30m 1:2 2:5 I:1 2:3 3:1 2:130tv50m 2:5 1:1 1:1 1:2 2:5 3:1
59.lr.:.7.9-m... ?.:5." .....?.:.iL. .:?..i.I....... i.:} . .?.ii. i:2.

    IV. The zonal distribution and the seasonal succession of the

        phytoplanktoR at Station Ie-1 of the main basin

  The f611owing algae were found in the samples collected at Stcation Ie-1 :
    Chrysophyta
       1) Melosira solida Eulestein
       2) Melosira italica (Ehr.) KUtzing
       3) StePhanodiscus carconensis Grunow uncl var. Pusz'lla Grunow
       4) Rhigosolenia longiseta Zacharias
       5) Asterionella formosa Hassal
       6) Dinobryon divergens Imhof
       7) Mallomonas fasligata Zacharias

    Pyrophyta
       8) Ceratium hirundinella (O. F. Mi'IIer) Schrank
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     Chlorophyta
         9) Pediastrum Biwae Negoro and var. triangulatum Negoro
        10) 0oc),stis sp.
        11) Lagerheimia cilriformis (Snow) G. M. Smith
        l2) Anfeistrodesmus falcatus (Corda) Ralfs
        13) Coelastrum microPorum Nageli
        14) lludorina elegans Ehrenberg
        15) Staurastrum dorsidentiferum W. et G. S. West var. ornatum
            Gr6nbl.
        16) Stablrastrum limnelicum Schmidle var. Burmense W. et G. S, West
        17) SPondylosiacm moniliformis Lundell*
        18) Cosmocladium constrictum Arch.
        19) Closterium aciculare Tuffen West var. subPronum W. et G.S. West

     Cyanophyta
        20) APhanocaPsa elachista W. et G. S. West var. conferta W. et G.
            S. West
        21) Chroococcus disPersus (Keissler) Lemmermann
        22) APhanothece clathrata W. et G. S. West
        23) Lyngbya limnetica Lemmermann

   The composition and the zonal distribution of the pliytoplankton in each
month were as shown in Table 6 :

(1)

Table 6. Phytoplankters per m3
   number correspods to

of lake water at Station
ten thousancl (10,OOO).

solida

   1641
    449
    421
    672
    153
    590
    277

'ital'ica

1961-I--13

disctts
carg.o2tensis. .

le--k

  solenia
.,,,,,,, ,(2,,,i8.iset,. .. .

A unit of

monas hirtenai-
.ff.{,rsA.il.,a,,E,a,,.... .n..e..((.f...........

O--.2 m

2t-5 m
5--•10m

10--20m

20-30m
30t-50m
se-•7om

ii6 i2

g z

z   2

* In the First Report, I have identified this alga by mistake as S. Liitkentiilleri Grdnbl.
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Btwae
'ttiau7"a"s'iFilMi'' ""

doisident.

v. otnatttm

   Staltl-ttstt"te7n

   limneticum
......,.y,J,: ,,, I,}, ,{ez"me.n. -Ee..

Cb'siizocladiitni''

constrtctxm

'"  ' cibgi'e'i'i'lr"im '''--

  acictglare
  Y.r. •Eff.b.2,ron.

ON2 m
2--5 m
5-vlem

10--20m
20--30m
30--50m
se--7om

2

ii isii

'

i81!

7

z

<2)

trt4blbglii:a'

itaJica

1967-II-15

Melosira
solida

StePhano-'
d'iscu,s.

carconenszs

""' R)it7xo: ,'

   solenia
   long'iset2

tMa l'l'U :' '

?nonas
.fastigata

O--/2 m

2e-5 m
5--10m

10N20m
20--3em
30--50m
50--70m

56I

442

207

249

165

 97

le3

10

4

:

ilsii

1

1

14

1

Ceratium
hirundi-
nella

Staurastrttm
dorsident.

v. ornat"m

Stattl'astr"m
l'imneticum
v. Bztisntense

Cosntoclad'iu7n
co21sii'ictlt•7n

Closteritt.fn
acicttlare
v. sttbpi-on.

ONt2 m
2N5 m

 5--10rn

10N20m
20-30m
30-50m
50-y70m

4

i'E 9,1

4

ilil, 8g

(3)

tt,

.t

1967-III-13

Melosira
solida

Stephanodisctes
Carconensls

Mallomonas
fastigata

Ankistrodesmtes
falcatus

ON2 m
2--5 m
5--•1Om

leNLtom
.P.O-"30m

30-50m
50-70m

ll2

129

150

196

 98

 55
 19.

1

z"

7

/.111tllt.••, t•,
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'Sta,!2'astrle71t'

doiLsident.

v. ornatu,"t

     143
      20

      !2

      35
      10

       7

       4

Stattia3Ziit,I}n'

li?n?zeticitm
.y..,...B...,/t.,.:.{..re..n..•se....

       7

       i

cls.}Jii.}lan,ru,iz'

constrtctum

'uz''o'g''iE'sii}li" '

acicttla•re
),{,,,,,,rs,ef,,ij,2,,,.{,"e,,r,l,,,

e•--2 m

2N5 m
5-s• 10m

leN2om
20-J30nl

30-50m
50--70m

 82

129

 97

 65

 55

 40

20

ii:i

(4) 1967-IV-14

Melosi7"a
solida

Stb' P'Iltt'ib': '1"

discus
cai:g.e.tteu.s.1.rS.....

fastigata

Ot-2 m
2nv5 m
5-.10m

loN2ern

20N30m
30N50m
50-s/70m

2i

s

ii1

4

m.

-

2

' Cbi:aZl`il'1'il"'" '

  hirttndi-
  ziellg. . .... ,..

l

. '' sia..}a3ti-}'i,E

    doi:s''ident.

' v. ornatum

"""' u'.Is'.,.cla'ai'ii'ilz

    con.stnctxnt

'7Ui''osteili`ttm ""

 acicu.lare
  v. sttbpron.

On-.2 m

2A.5 m
5--10m

10-v20m

20-30m
30-•50m
50--70m

183

 34

 85

 39

 12

 22

 12

4

l•i

(5) 1967-V-11

l/'i,,,;,,/}i.,•t,••• ,M ,leildo.sii]•a

                :

;gFgPhano-
4•iS c'tts .

caif, onenscs

ON`?- M

2Ai5 m
5--10m

10--2em

20N30m
30--50m
50--70m

ig,i
AsteN'iiie'lla

forntosa ..,

    4

. , Dinobryon
   diwergens

       41

        8
        4
        2
        1
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Statt.1astl'te7n

dorsident
v. ornatttm

Cosmocladium
C071StllCtlt."1

 O-2 rn
 2-v5 m
5-•10m

IO-20m
20-30m
30--50m

50-70m

234

190

182

137

 82

 13

 26

7

Closterium
acicttlare
v. subPron.

163

 54

 45

 18

 20

  1

  9

(6) 1967-VI-15

Melosira
solida

Stephano-
disctLs

carconensls

OOC),StlS
sp.

Pediastrum
BITeJae

 Ony2 m
2•-5 m
5--•1Om

lony2em
LO --30m

30-•50m
50--70m

?2

g

g1

3

10

7

1

Ettdorina
elegans

Staltlastrum
dorsident.

v. ornatufn

Closteriu,m
acicttlare
v. sttblbron.

O-2 m
2-.5 m

5-10m
10-20m
20N30m
30t-50m
50-70m

2

52e

333

405

 96

 43

 53

 12

285

 14

  8

  8

  6

1

(7> 1967-VII-17

IMelosira
solida

Stephano-
disctts

carconensts

Ceratittm
hirtmdi-
nella

Pedia-
strttm
Bixvae

OO CY-S tiS

sp.

Lagerheimia
citrifo?'nz'is

et-2 m
2N5 m
5-•10m

10n-.20m

20N30m
30--50m

50N70m

2

1

10 91

i
2l

g

41

i,
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'c6ula,buin' '''siail}a,il,ii'i'

 7nicivPoi'um dorsident.
--..L..-wwnv..-..ww..M.. ,Ornatum,

' Sla' ''il,-a'1 tiailt

limnetic"m
v. Burmense

U'osmocladi•um
eonstrlctum

'" C)los}b'r"'i"il"''i'E'-'""""""''']""' ttl"ii'"'h'b-iiiie"'E"'e'''

aciculai'e clathrata
v. sttbpron.

ON2 m
2N5 m

 5NIOm
10--20m

20N30m
30--50m
se--7om

92 4087

1027

 932

 204

 112

  70

  54

g
'kl 112

g1

1

10

(8> 1967-VIII-16

Malosira
italica

StePhano-
discus

carcconensls

Ceratium
hir"nd'i-
nella

Pedia-
strum
Biwac

   20
   14
    8
   10

Oocystis
sp.

Eudoi'ina
elegans

ON2 m
2--5 m

5-10m
IOAi20m
2et-3om
30-•50rn

50-70m

g i•

91

2

:

li: 10

Sli'it'iiastrum

doi-sident.

..M..,....

        Stat"'ast7Aum
        limnetidum
e.!]"engt.t.t-.m.......ts.{.,...B.uz'{ze.,e..e..se

Cosmoclaaiztm
constrtctu"z

Closterium
aciculai'e
v. sttbl>i'on.

 ll))tanb'c""aPsa

elachist.

V. C02Zf.

Lorng' b' Wa '
limnet'ica

O-v2 m
2-v5 M
5--10m

10A.20m
20--30m
30--50m
5e--70m

164!

 809

 551

 269

 86
 194

  65

le

8

.7.

1

7

18

6

iii 31

8

/L

1

(9) 1967-IX-19

'Mblos'irU '

solida

]izrelbsi2:a'

italica

' '  (J'g'i az'/fi,,il

hirttnd•i-
nella

Pediastruma'
Bizvae

'Sid}trast-,iiiil ""

dorsident.

v. ornatum

OA.2 m
2N5 m
5--10m

10•-20m
20•--30m

30-50m
50"-70m

ii-i

?

g

i
'iii 130

 54

 45

 11

 17

  7

  4
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Staul+astl'tem
l•imneticor.m

v. Burmense

Co.swocladittm
constrtcttt,m

U'l.gi'Ei:i`il"i'ww"""'

aciculare
v. sttbpron.

Aphanothece
cluthrata

 "'um't7p'h'a'//ib'id'P'gd''

     elachista
.........y.,. .g.g..1.fi..e.r.!.l.... .

O•--2 m

2Av5 m
5--lem

loN2em
20t--30m

30--50m
50t-70m

114

 27

 13

 13

  2

  +

+

ii  ,l 'iil 130

103

117

 29

 14

  5

  4

21

2

CIO) 1967-X-20

'Melosi7'a

solida
Melosirn
italica

StePhano-
discus
carconenszs

Pedia-
strt4m
Bitvae

On-2 m

2N5 m
5--!Om

10--20m
L70--30m

30-•50m
50t-70m

''" Oocbl.}ts

sp.

3

7

5

1

5

l

"StaaurasiWt}1}'n-'ev""''

dorsident.

v. ornatum
ii 3  8e7

1031

 504

 297

  36

  11

  18

""  ' I ta't`ras'i'i il5}i'

   l'imnetic"m
   v. Btti-mense

Si5ndptlositem
monilt' formis

Cosmocladt'um
     .constrtctum

Closterium
acicttlare
v. sztbpron.

Apanocapsa
elach.
v. conf.

Aphnil'"i''''i'i'',''e""i'e"'

clathrata

O'V`P- M

2-v5 m
5--10m

10-v20m
20--30m
30Ai50m
50--70m

g 1 i1

+

'iz

7

2

l

2?

+

7

2

(11) 1967-XI-15

Melosira
solida

StePhano-
d'iscus

carconensts

Pediastrtem
BiTvae

Oocblstis

sp.

Ssaurast?"ttm
dorsident.
V. O171CltUM

O-2 rn

2-5 m
5-/10m

10N20m
20-30m
30-50m
50N70m

112

 34

 10

  2

 4
  3

  3

il iii
2

224

156

 39

 35

 39

 I2

 11
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Spondylosium
monili.formis

Cosmocladium
COIZStl'ZCtUM

Closteriecm
acicttlare
v. sttbPron.

Chroococctts
dispersttus

Aphanothece
ctathrata

O--2 m
2--5 m
5-10m

10--20m

20N30m
30--5em

50N70m

10

10

2

(i1

g 1 2

1

(rz) 1967-XII-l5

solida
6Ttephanodiscus

carconensts

"IF}'i'Zli"ds'ii'E'i'i'

Bizeiae
Stazarastrum
dorsident.

v. orna"um

Ot--2 m

2--5 m
5--10m

10-v20m
20--30rn

30-•50rn

50"--70m

ik, l, li' 173

 54

 22

 l6

 22

  8

 11

StatLrastmm
limneticum

.:..r....B..ctreef.z.n.s.e...

Spondorlosium
monilifornzis

Cosmocladium
constrtctlcm

Closterittm
ac'iculare
v. subprore,,.

O-J2 m

2N5 m
5-10m

le-2om
20-30m
3e--5em
50t-70rn

2l

l

2

;3

2

iii

    Based on the previous
number of cells or colonies
were summerized in Table

table,

of the

7 aRd

the number of the component species and the
 phytoplankton per cubic meter of lake water
Table 8 respectively.
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Table 7. Number of
Ie-1 of the

the component
main basin in

species of
1967

the phytoplankton at Station

g?9l 1967
II-15

1967
III-13

1967

IV-14
1967 1967 1967
V-11 VI-!5 VII-17

 1967 1967
VIII-16 IX-19

1967

X-20
I967

XI-15
 1967
XII-15

The
zone

 Otv2 ITI

 2--5 m
 5--10m
10N20rn
20--30m
30--50m
50--70m

whole
ISi ll1 lk ii ii il I li/1 iiii 'i1 i'1

Table 8. Number of
         lake water

cells or colonies of the phytoplankton per
at Station Ie-1 of the main basin in 1967

cubic meter of

1967

I-13

1967
Il-15

1967
III-13

1967

IV-14
1967

V-15
 1967

VI-15
 1967
VII-17

e--2 m
 2N5 m
5--10m

10--20m
2e--3om
30-50m
50•-70m

1824

525

477

740

203

677

365

734

578

283

330

199

116

!35

429

319

279

310

I70

106

 49

269

 89

1!3

 55

 24

 38

 24

448

292

250

18!

le8

 24

 35

835

375

421

106

 49

 55

 19

431e

1076

1045

 240

 149

 77
 67

Average 687 339 237 88 191 266 995

  !967
VIII-16

1967

IX-19
1967

X-20
1967

XI-15

 448

 264

 113
  73

  91

  28
  28

 149

 1967

XII-15
Ave!'age

O--2 m
2--5 M
5--tlOm

10-w20m
20---•30rn

30--50m
50--70m

Average

1804

 864

 599

 301

 104

 214

 79

566

504

281

297

 74

 48

 17

 20

177

875

1092

 6Ll

 402

 51
  18

 21

440

449

189

 71

 42

 52

 38

 20

123

1077

 495

 381

 238

 104

 117

 72

(355)
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       V. 'l]he distributioR and the succession of the phytoplankton

           at Stations Nb-2, Nb-5, and Na-3 of the aecessory basin

   The following algae were found in tlie samples collected at Stations Nb-2,
Nb-5, and Na-3 of the accessory basin :

     Chrysophyta
         1) Melosira solida Eulenstein
         2) Melosira italica (Ehr.) Ktttzing
         3) Melosira granulata (Ehr.) Ralfs
         4) Melosira sp.
         5) StePhanodiscus carconensis Grunow and var. Pusilla Grunow
         6) Rhizosolenia longiseta Zacharias
         7) Fragilaria crolonensis Kitton
         8) Asterionella formosa Hassal
         9) 'SNnedra ulna (Niszsch) Ehrenberg
        IO) Dinobryon cylindricum lmhof
        11) Dinobryon divergens lmhof
        12) Mallomonas fastigata Zacharias

     Pyrophyta
        13) Ceratium hirundinella (O. F. Mtlller) Schrank

     Chlorophyta

        l4) Pediastrum Biwae Negoro and var. Iriangulalum Negoro
        15) Pediastrum duPlex Meyen
        16) OocJyslis sp.
        17) SPhaerocystis Schroeleri Chodat
        l8) Anfeistrodesms falcatus (Corda) Ralfs
        19) Actinaslram sp. '
        20) DictyosPhaerium Pulchelum Wood
        21) Coelastrum microPorum Ntigeli
        22) Scenedesmats sp.
        23) Chlamydomonas sp.
        24) Eudorina elegans Ehrenberg
        25) Staurastrum dorsidentiferum W. et G. S. West var. ornatum
            Gr6nbl.
        26) Staurastrum limneticum Schmidle var. Burmense W. et G. S. West
        27) Staurastracm Pingue Teiling
        28) Cosmocladium conslrictum Arch.
        29) Arthrodesmus sp.
        30) SPondylosium moniliformis Lundell
        31) Closterium aciculare Tuffen West var. subPronum W. et G. S. West
        32) SPirogyra sp.
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      Cyanophyta

        33) Microcystis aeruginosa KUtzing
         34) APhanocaPsa elachisla W. et G. S
             G. S. West
         35) APhanothece clathrata W. et G. S.
         36) MerismoPedia elegans A Br.
        37) Anabaena macrosPra Klebahn
        38) Lyngbya limnetica Lemmermann

    The composition and the distribution of the
were as shown in Table 9 :

West

West

var . conferla

phytoplankton

W. et

in each month

<1)

Table 9. Phytoplanters per
A unit of nurnber

m3 of lake water at
corresponds to ten

    1967-I--14

 Stations
thousand

Nb-2, Nb-5.
(10. 000).

and Na-3.

Nb-2 Nb-5 Na-3

IMelosira solida

Melosira italica

Staurastrum doi'sidentiferttm v.

Closteriu"t acicttlare v.

A? 31

24

(2) 1967-II-17

Nb-2 Nb-5

Melosira itagica

Dinobi'oron divet'gens

Stattrastrtem dofsidenttr erum v.

Cosmoclaa'ittm constrictor,m

Clostei'iu"z aciculai'e

: 2

Na-3

  8
  8
  24

  8
  39

(3) 1967-III-14

Melosire solida

Melosii'a italica

Asterionella formosa

Syted74a it.lna

Sta!ti'astrtttn doi'sidentifei"te•tn v.

Cosmoclaaittm constrictum

Closterium acictttare

Nb-2

  16
   8
   8
   8
  24

Nbr5

 31

 79
 16
 79

Na-3

  39

  ,g

  47

  55
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(4) 1967-IV-17

        Nb-2 Nb-5 Na-3

Melosira ital'ica

StePhanodiscus cat'co7tensis

Asterionella formosa

Sblnedra. ulna

Dinobroron diveJ'gens

Ceratium hit'tmdinella

Staurastrttm doisidentiferu.m v.

Cosmocladittm consti-ictu,m

Closteritem aci'cttlare v.

408

118

 24

149

165

 94

%
 16

 31

 16

 8
149

 55

55

-
g,g
-

g3

(5) 1967-V-16

Nb-2 Nb-5 Na-3

Melosira granttlata

Melosira italica

Stephanodiscus carconensis

Rhixosolenia longiseta

Synedi'a ttlna

Asterionella foi'mosa

Fragilai.ia crotonensis

Dinob2'oron divergens

Dinobryon cylindr-ictem

Etedorina elegans

Stattrastrt{m dorsidentifer"m v.

Closteritem acicttlare v.

 345

 487

1052

 236

442

  16

 71
 24
  8
 243

  8

1036

 212

 3

g 3 2

-

gEg

<6) 1967-VI-16

Melosira g'?'anttlata

Melosii'a ital'ica

Stephanodisctts cai'conensi,s

Pediast?'um Bizvae

Eudoi'ina elegans

Coelasti'ttm micropoi'tt"t

Staui'asti'ttm dorsidentifet4tt,m

Closterium aciculare v.
v.

Nb-2

 31

 94

  8

204

 31

Nb-5

 543

 173

Na-3

  63

  l6

  8
  8
 581

  47
ty
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<7) 1{ 67-VII-15

        Nb-2 Nb-5 Na-3

ll(telosira granztlata

Melosira italica

Ssephanodisctts ca2-conens'is

Ceratium hirundinella

Pediasti'imt Biwae

Ettdorina elegans

Sphaerocystis Sch7'oeter'i

Pediastrtem dttplex

Stau7'astrum do7'siclent'ifei'tem v.

Cosmocladium constrictum

Closterite"z act'ctclare v.

lz

543

"

36

534

  8
 24
  8

  8
le99

  8
 110

 86
  16

 3{
  16

  8

2818

  16

 113

<8) 1967-VIII-15

Nb-2

Melosira g7'a7zttlata

Melosira 'ital'ica

Synedra ulna
Pediasti'ttm Bizvae

Pediast?'um duplex

Scenedesnzzts sp.

Chlamydomonas sp.
Dzctyosphaeritem pulchelum
Actinasti'tt.m sp.

Oocystis sp.

Staurastrtt7n doitsident'ifej'ttm v.

Staiti'astrttm Pingete

Cosmocladium constrictum

Closterium acic"la-re v.

SPirogyra sp.

Aphanothece clathrata

Lyngbya Zimnetica

 47

5e2

  8

 47

 24

  8

832

  8

 63

188

Nb-5

   8
 157

  31
   8
   8

  8

3203

  39

  55

  47

   8

 220

Na-3

   24

  2e4

   24

  8
  8

  8
2504

  8
  31

   8

 lo.p.
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(9) 1967-IX-20

Nb-2 Nb-5 Na-3

Melosi7'a italica

Melosira sp.

Sorned7u z{lna.

RhiNorosolen'ia longiseta

Pediasti4ttm Bixvae

Scenedesnut,s sp.

Coelasdrttm microportt.m

Anfeistrodesmtts falcatus

Stattrastrttm dorsident'ifertem v.

Statt,?"asti'um limneticttm v.

Arthi'odesmus sp.

Closterittm acicttlare v.

SPirogyra sp.

Lorngbya limnetica

Anabaena macrospora
Microcyst'is uei'ttginosa

Aphanothece clathi'ata

Merimopedia eleg'ans

'll

-

i3
H

'i46 3 1

21

s',

31

 39

 47

338

  8

 24

g?
-

g 3

2k

l  59

39

(10) l967-X-21

       Nb-2 Nb-5

  8
  8
  31

 958

  16

  24 .
  39

  16

Na-3

Melosira itaZica

Mallomonas fastigata

Pediasti'um Bizvae

Ankistr'odesmtts falcattts

Statt?-asti'tem doi'sidentifei'tt,m v.

Slt,ondylosium monilifoiwnis

Cosmocladittm constrictztm

Closterium acicttlare v.

Lyngbya limnetica
Aphanocat,sa elachista v.

 55

 39.

50.?.

8

 31

 47

  8

754

 24
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   (ll) 1967-XI--16
                                        Nb-2 Nb-5
    Melosira solida s ''"'l ""'''
     Melosira, italica 39 110
     Stephanodisctts carconensis - 8
     Pediastrum Bitvae - 31
     Staurastrum dorsident'iferum v. 149 II8
     Closterittm acicttlare v. 16 16

   <rz) 1967-XII-16
                                        Nb-2 ''"''''''i'b-5

    il(telosira italica ' " '""'5i '"'""" "" "'"-' g'"""''''

     Pediastrttm Bizvae 24 16
    Staurastrttm dorsidetiferum v. 55 55
    Staterastrtem limneticum v. - -
     Closteiittm acictelare v. I6 63
     SPirogblra sp. 8 .P.4
    Merismopedia elegans 8 -
    t.t.t t.t.t. . .... t tt.t.t.t. .........t.ttt tt.t .t. .... .. tt t.t .............ttt.tt.t............t.t...tt.tt.t.t.t..................................t.t..t.t.t....t..ttt.t...ttttttt.t.t.t.t.t.tt.t...ttt..t.......t...............................................t.....ttttt.ttt.tt.t.tt...t.....

   From Table 9, number of the component species and number
colonies of the phytoplankton per cubic meter of lake water at three
the accessory basin were calculated as seen in Table 10 and Table 11

     Table IO. Number of the component species of the phytoplankton at
              Nb-2, Nb-5, and Na-3 of the accessory basin in 1967
    t.t..........t.tt.t.t.tt..............ttttt.t.tt.t. .t. ....... .tt........ttt .. t . t.t ... t .. .. ....tt. tttt ttt t. t .t tttt t tt t.t. .t.t.t .... .... ........ ....... ...t....t.t.t.t.t.tt.t.tt.t

Na-g' -

  31

  16
  l65

  24

Date

19. 67-I-14

1967-II-17

I{ 67-III-14

1967--IV-17

1967-V-16

1967-VI-16

1967-VII-15

1967-VIII-15

1967-IX-20

1967-X-21

1967-XI-16

1967-XII-16

Nb-2

  4
  3
  5
  6
  4
  5
  5
  10

  15

  4
  4
  6

Station

Nb-5

   1
   2

  4
  7
  9
   2
   8
  1.7.

  9
  8
  5
   5

Na.-3

   1
   5
   4
   6
  10
   6
   8
  11
  10
   5
   4
   5

    Na-3

      31

      47
       8
     110
      16

  of cells or

  stations of
respectivel.v, .

 Station

 All three
 statlolls

      4
      5
      7
      9.

     12
      8
     11
     17
     18
     10
      6
      7

Average 6 6 6 10
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Table 11. Number of cells
of lake water at
basin in I967

or colonies of

Staions Nb-2,
the phytoplankton
Nb-5, and Na-5

 per cubic meter
of the accessory

Date
Nb-2

Staion
Nb-5 Na-3

Average

1967-I-!4

1967-II-17

1967-III-14

1967-IV-17

1967-V-16

1967-VI-16

1967-VII-15

1967-VIII-15

1967-IX-.P-O

1967-X-21

1967-XI-16

1967-XII-16

 79
 24
 64
 958

2120

 368

 478

1727

1760

 604

 212

 142

  31

  32

 205

 299

2060

 710

1799

3792

 605

1100

 283

 166

  24

  87

 149

 22e

1696

 723

3132

2827

 786

 864

 236

 212

 45
 48
 139

 492

1959

 602

1803

2782

1050

 856

 244

 173

Average 711 924 913 (849)
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