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    "(EMoiRs oF T}{E COLLEGE oF SclENcE, KyoTo, UNIvERs!Ty, SERIEs oF Biology
                    Vol. I, INgTo. 1, pp. 78--94, NToi,'. 1967

   First Report of the Regular Limnological Survey

            of Lake Biwa (Oct. I965-Dec. 1966)

                         IV. Beothos

                                  By

                      Norio SuzuKi and Syuiti ltVioRi

            Otsu IÅÄIydrobio]ogical Station, Kyoto University, Otsu

   There are several published work on the benthic communities of Lake B2wa
(Tsuda 1962, Ogino 1963, Kato 1963, Mori, Hayashi, and Higashi unpii-
blished), but almost all of these did not include the prolonged successive
investigation, The importance of role of bottom fauna in biological dynamics of
lakes and as the indicator of characteristics of lakes, has long been recognized,
so that the studies of quantitative as well as qualitative changes including
seasonal variation in benthic communities extending over a long period ot' time
are required in limnology.
   Bentlaic communities in Lake Biwa are chiet'ly composed of Oligochaeta,
Ha'rudinea, larva'e of Chironomidae and iN(Iollusca, it' those living in very shallow
littoral region are excluded. However, less informations on Oligoclaaeta cftnd
Hirudinea in Lake Biwa are available, Only several species of Oligochaeta
have hithe•rto been identified by Yamaguchi (1964) : Criodrilus bathybates Ste-
phenson, Kawamuria joPonica Stephenson, Brachiura soeaerbyi Beddarcl, Limno-
drilus grandisetosus Nomura, Limnodrilus sp., Tubifex sp.. Besicles these, many
other species including new species or enclemic species of Oligochaeta will be
expected to be founcl in this lake. Few species of }{irudine•a we•re 1<nown,
that is, lrtzfimobdella jaPonica B]canchar'd, ErPobdella sp., GlossiPhonia sp., Nelob-

della sp., and about thirty species of Chironomidae were recognized in Lake
Biwa by Kato (1962). Fre'sh water Mollusca has been investigated rather in
detaal and about focurty species could be i'ound in this lake.

    0ur survey points and conditions at these points were sketched in Part 1
"General Remark}'. The 15 Å~ 15 cm Ekman-Birge sampler was use•d to obtain
bottom samp]e and repeated thrice at each station. The samples were washed
in a screen of about eight meshes per centimeter and all organisms removecl
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were put iRto small tubes containing 70.0•o- of alcohol solution for fixation and
preservatlon.
   Identification of Mollusca was made by Mori and that ot' Chironomus and
other animals by Suzuki. We must here express our most grateful thanks to Mr.
R. Kitagawa, teacher 'of Komono High School, Mie prefecture, for his kind
initiation for identification of Chironomidae. Identification of Oligochaeta and
Hiru(linea was not made in this report, because of lack of our present kno-
wledge, especially the former was due to taxonomical difficulty. After identi
fication, all organisms were counted and weighted (in fresh) and some were
measured the lengths (in the present paper, lengths measured are not shown).
The number and total weights are shown in the following table. The number
ot' individuals of Oligochaeta. could not always be counted, because they were
often cut into small pieces. Average values of nuinbers of individuals/ixL2 ancl
fresh weightslm2 were generally calculated from three sampls (sometinies fr'om
two or one samples available). After exa'inining these data the authors consider
that the sample size seems to be rather small to estimate exactly the value ot'
standing crop in the area where the samples were collected, however they may
be useful for investigating the general trend in variation covering long period.
The numbers of pupae of Simuliidae and eggs of some animals could not obtained
in average values of individuals/m2 and of fresh weight/m2, because they were
only 'found attached to the shells of Mollusca.
   Discussions on this investigaition will be made after accumulating 2 or 3
year's data.
    Results of these observations are shown in the t'ollowing tables.

   The"-" mark means no speciments were collected and the "Å~" means sam-
ples were missed at those time.
    * :These were aclherecl to the shell of Mollusca ? :Could not count

                     tttt
                                  Ie-1

 Date October 18, 1965 NTovember 16, 1965
 Sampling No. I 2 3 Average 1 2 3 Average
 ItemMeSastlred No. Wt• No. Wt. No. Wt. IncL/m2 g/m2 Ne. ILXrt. No. Wt. Nt o. Wt. Incl.lniL' gfm2

Oligochaeta 8 O. 15 8 O. l4 13 O. 22 42{ 7. 55 IO O. 41 13 O. 17 9 O. 18 474 11.3

 Hirudinea - -- um - - - -1 0.01 - -- - 15 0.16
 Chironomidae
 larvae
 Phaenopse-
 ctra sp. - -- -- - - -10.001 -- -2e.OOI 44 0.03.
 Date December 15, 1{65
 Sampling NTo. 1 2 3 Average
 Items   measured NO' Wt' NO' Wt• No- Wt• Ind./m2 gfm

 OIigochaeta 14 e.31 7 O.10 13 O.06 5e3 6.96
 Hirudinea 1 O. 02 1 O. Ol 1 O. Ol 44 5. 77
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                                     Ie-1

 Date January 13, 1966
 Sarnpling No. ! 2 3 Average
 Items
   measured NO' Wt' NO' Wt• No. Wt• Ind•fm"- g!m2 Nc.

Oligochaeta
 larvae 7 O. 35 8 O. .7.0 1.7. 0. 13 400 9. 97 ?
Chironornidae
 larvae
 Not identified
 species - - - - 20. 001 3e O. OI3 -

 Date March 16, 1[66
 Sampling No. I, 2 3 Average
 Items
              Ne• "rt. No. Wt. No. Wl. Incl`!niL' g!mL' No.  measured
Oligochaeta ? O.18 ? O.60 ? O.13 ? 13.5 ?
Hirudinea - -- -- - - --
 Phaenopse-
  ctra sp. 10.002 - -- - 15 0.03 -

 Date May 13, 1966
 Sampling No. I 2 3 Average
 I'tems
  measured NO' X7L't' NO• Wt. No• Wt• Ind•!m2 g.fm2 No.

0Hgochaeta ? O.50 ? O.54 ? O.60 ? 24.3 1
Chironomiedae
 larva
 Pentaneura sp. 1 0. 005 - -- 4 O. 02 74 e. 37 -

 Date July 15, 1965
 Sampling No. I 2 3 Average
 ItemrneSasured Nio. Wt• No• Wt• No• wt•'IRd./m2 g!m2 No.

Oligochaeta ? O. 10 ? O. 15 ? e. 28 ? 7. 84 ?
}{{irudinea 2 O. 03 - - 1 O. 02 44 O. 74 -
Chironomidae
 larvae
 Not identified
 species 10.001 - -- - -- 15 O.Ol l
Amphipoda
 Anisogamma7'us
 annandalei
 (Tattersall) 18 O.47 - - - - 266 6.96 -

 Date SepteTnber 14, 19.66
 Sampling No. 1 2 3 Average
 Items
  measured NO' Wt' NO' Wt• No. Wt• End•/m2 gfm2 No.

Oligochaeta ? e. 09 ? O. 04 ? O. II ? 3. 55 ?

Hirudinea - -- -- - - --
Chironomidae
 larvae

IYaORI

  February 16, 1966

123Wt. No- Wt• No. Wt•

O. 08 ? O. 34 ? O. 47

    April 1.P., 1966

W.t• No• Wt• No. Wt•

O. 21 ? e. 21 ? O. 39

   -1 O. Ol - -

  June 15, 1966

1 2 3
Wt. No. Wt• No• Wt•

o. o2 3 o. ol 7 e, ol

   August 19, 1{66

123Wt. No• Wt• No. Wt•
O. 09 ? O. 08 ? O. 19.

O. O02 -

  October 15 1966

1 2 3
Wt. No. Wt. No. Wt•

O. 18 5 O. 13 5 O. 30

   - - - 10. 005

Average

Ind.lm2 glm2

   ? O. 30

 Average

Lnd.fm2 g!m2

   ? l2.0
  15 O. 15

 Average

Ind.!m"- g,lm2

 163 O. 5{

Average

Ind.!tn2 glm2

   ? 5. 33.

IJr o.o3

 Average

Incl•lm2 g/m2

 .P.22 9.03

  15 O. 07
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Ie-1

Not identified

specles - - 2 0. 002 - 30 O. 03

 Date
 Sampling No.
Items
  measured
Oligochaeta
Hirudinea

o.
Ni  g'

  Nobember 16, 1966

Wt. No. Wt. No. Wt•

O. 09 6 e. 06 7 O. L)5

O. 03 - - 3 O. Ol

 Average

lnd.fm2 gfm2

 252 5. 92
  89 O. 59

o.N

,.l.

December 15, 19.66

 I L)
Wt. Io. Wt.

0. 06 1 O. 12

O. Ol - -

  3

No. Wt.

? O. 34
1 O. 02

Average

Inci.fm2 g/ni2

  44 7. 7e
  44 O. 44

 Date
 Sampling No.
!tems
  rneasured
Oligochaeta
Mollusca
 Gastropoda
 Semisitlcospira
 decipiens
 (Westerland)
 Pelecypoda
 Corbicula san-
 dai Reinhardt
 Unio biwae
 Kobelt

     October l,

  12
No. Wt. Io. Wt.

- - 10. 001

    Nb
 l965

  3

No. Wt.

 1 e. oel

- 2 1. 75 2 1. 37

4 3. 49 1 O. 35 1 O. 50

2 (Tsudae)

Axrerage

Ind.lm2 gfmt No.

  30 O. 03 -

59 46.2 -

89 64.2

October 15, 1965

I L7 3
Wt. No• Wt. ,NIo. Wt.

-1 0.30 1

10 9. 5e 15 13. 40 4

-i O.40 -

o. ge

3. 8e

Average

lnd./tln2 g/m"-

30 1. 78

429 395

15 O. 59

 Date
 Sampling No.
Iterns
  measured
Hirudinea
Mollusca
 Gastropoda
 Semisulcospi7'a
 decipie2ts

 (Westerland)
 Pelecypoda
 Corbictela san-
 dai Reinhardt
 Unio biwae
 Kobelt

     November 2,

   I2
No. Wt. Io. Wt. No.

1 O. 40 -

4 7. 30 -

1965
3

  Wt.

 Average

Ind.lm"- gfm2 lo.

        -.-

15 5. 90 -

59 108

November 15, 1965

I L7 3
Wt• Nc• Wt• lo. Wt•

  - 10. 001 - -

1 1. 50 5 7. 55 1

- 1 Lt. 80 -

1. 15

Average

Ind.fm2 g!m2

  15 O. Ol

104 151

15 41.4

 Date
 Sampling No.
Items
  measured
Oligochaeata
Moilusca
 Gastropoda

No.

  December 2, 1965

123Wt. No. Wt. No. Wt.

          - 2 O. 21

Axferage

Snd.fm2 nylm2 No.

  30 13.3 -

December 13, 1965

1 2 3
Wt• No- Wt• No• Wt•

          - 3 e. 11

Average

Ind.,fm2 gfrnO-

  44 L63
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Nb2
Senti•sttlcospi•i'a.

decipiens
(XVesterland) -
Pelecypoda
Coj'bi•cttla san-

dai• Reinhardt 3

 Date
 Sampling No.
 Items
  measured
Oligochaeta
Chironomidae
 larvae
 Not identified
 specles
Mollusca
 Gastropoda
 Sem'isulcospira
 decipiens
 ("iesterland)
 Sein'istilcospth'a,

 bellsolti 7'eilli-

 a,na (Brot)
 Pelecypoda
 Coibicula sa7t-
 daiReinhardt

 Date
 Sampling No.
 Items
  measured
Oligochaeta
ly,Iollusca

 Gastropoda
 Senti•stt,lcospii'a

 decipiens
 (Westerland)
 Pelecypoda
 Corbicttla san-
 daiReinhardt
 Unio biwae
 Kobelt
Pupae of Si-
 muliidaexi

 Date
 Sampling N/o.
 Items
  measured
Oligochaeta
Hii-udinea

.oN

3:

L 9r) - --  2 1. 55

  .]anuary 5,

IL)
XX,'t. No. XKJt.

e. ol - -

2 O. 30 -

1

No.

19. 66

3

No. XKil.

i O. Ol

1. 30 -- - 1

  February 1,

12Wt• No• Wl. No.

  - 6 O. 05 1

1 O. 21 1

1 2, 53 1

O. 56 -

O. 98 1

     -March P           ")   12
No• Wt• No• Wt•

? O. IO 7 O. 07

1O.O15 - -

 O. 92

I966
3

  xvt.

 o. ei

1966

  3
-No•

 ?
 +

O. 83

xvt•

O. 05

7tl

 **

-1 O.06 1

 52
One

Average
Ind.lni`2 g,ini2

  59 O. 30

O. OL) -

 3 L 80** tl 3. 15

individual has no

       January

    12
No• Wt• No• Wt•

 2 O. Oi iO O. 04

-1

30 4. 44 1

--  2

t14 32.9 --

 Ave}-age

Ind•fm2 g/m2

 10-1 O.89

.Ng

30 IL4 -

44 64.2 8

  -2

 Average

Ind.!m2 gfrn2

 311 3.26
  15 O. 22

No•

?

O. OOI 1

O. 22

 2 5. tlO

shel!

17, 1966

  3
.\o. xxrt.

9 O. 05

O.OOI -

2 O. 55 -

1. 90 1 s. Jro -

  Februat`>J

 12
IKIt No. XVt.

0. 11 ? O. 07

12. 4

6. 37

1

xvt.

o. eg

- 5 5. 72

l7, 1966

   3
 No. NSit.

  6 O. 24

-2 O. 82

  L) L 90 1 O. 78

  - -1 O. 62

--  -140.01
 +NIarch 18, 1966

    23
 .NTo. Wt. .No. Wt.

  ? O. 14 ? O. 18

3e 1. 18

133 (153)**

 Average
ln[i.lni"- gf'ni2

 311 L48

30 O. 03

44 1i, tlO

•,t4 i.54

74 84.7

 A v• erage

Inc].hn2 gln)L'

 311 6. 2L)

30 12.1

163

44

)-(

224

1. 03

 (-)

 Average
Ind.lm2 g!m2

   ? 6. 07
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Nb2
Chironomidae
 larvae
 Pentaneura sp.
 Spaniotma sp.

Mollusca
 Gastropoda
 Semisttlcospii-a
 decipiens
 (Westerland) -
 Pelecypoda
Unlo biwue

 Kobelt 2
Pupae of Si-
 muliidae"• -

3. t15 3

  -- 2

} O. Ol

 2. 95 3 2. eL)

O. O02 - -

15

li8

(-)

O. 15

8 O.

125 l,

(-) -

,13 8

-2

3. 85 --

-5

O. I4 )f

1. 07 1

O. OO5 -

O. i7

1. 00

370 651

44 30.6

511.

)u(

in
i)

l[5

 Date

 Sampling No.
 Items
  messured
Oligochaeta
Hirudinea
iivlollusca

Chironomidae
 larvae
 SPaniotoma sp.

 Gastropoda
 Samisttlcospi7'a
 decipiens
 (Westerland)
 Pelecypoda
 Corbicttla san-
 dai• Reinhardt

Pupae of Si-
 muliidae *

o.N

3:

2

  March 31,

12XVt. No. Wt.

C}. Ol. 1 O. OO.1

1966

  3
"10.

-1 O.35 -

 4. 38 13 8. 9. 6 1

O.O03 -

XitJt.

 Average
Inct./m2 g/m2

  Jr9 O. i6

lTo.

15 5. i8 -

LOI 296

  - e)

1

t'vx

Api-i}

o.N

l

 12,

2

"tt''

O. Ol.

- 1 O. 38

1)L. 12 2 2. 74

 (-) - -
: 10. 4

O. 02

19. 66

  3

No. vtN

:

Å~

Å~

Å~

Å~

  Average

• Ind•f'm2 gfm2

   22 {}. 22

22 8. 44

1l

) -(

29i

(-)

 Date

 Sampling No.
 Items
  measured
Oligochaeta
Hirudinea
Mollusca
 Gastropoda
 Semisttlcospira
 decipiens
 (Westerland)
 Pelecypoda
 Coibicula san-
 daiReinhardt

No.

  April
1

XVt. No.

  -1

6 6. 71 7

 30,

2

 NVt.

0. 005

1966

  3
No•

  1

7. e7 1

xVt.

0. 01

1. 04

 Average
Ind.f'm2 g,7m2

  15 O. 15
  15 O. 07

2e7

ixTO.

1

t'Vx No•

 1

-I e.52 -

219 7 7. 25

May 16,

23"rt. No.

0. 01

1966

Wt.

2 2. 16 2 L9e

 Average

ln{l.lm2 gg'niS

  15 O. 15

15 7. 70

163 167



8ti

Pupae of Si-
 m Li liidae *

 Date
 Sampling No.
 Items
  measured
Oligochaeta
Hirudinea
iN,Iollusca

 Gastropoda
 Sentisulcosptra
 decipiens
 (Westerland)
 Corbict(la san-
 dai Reinhardt
 Unio biwae
 Kobelt

 Date
 Sampling No.
 Items
  measured
Oligochaeta
Hirudinea
Chironomidae
 larvae
 Not identified
 specles
Mollusca
 Gastropoda
 Sem'ist(lcoslbira
 decipiens
 (Westerland)
 Pelecypoda
 Co7'bicula san-
 dai Reinhardt
 Unte biwae
 Kobelt

 Date
 Sampling }'o.
 Items
  measured
Oligochaeta
Chironomidae
 larvae
 Not identified
 specles
Mollusca
 Gastropoda

7 O. O07 l2

     -N•Iay

   1

iNTo. "Jt. No.

1 e. 83 -

2 1. 94 1

     .Iuly

   1

No. Wt. No.

1 O. Ol 1
1 o. oes -

l

No.

Norio

 e. ol -

30, 1966

23 XVt. No.

   -1

   -- 1

O. 96 1

16, 1966

23 XVt. No.

 O. Ol -

  -1 o.e3 -

1. 49 - -1
   - 1 (]. le -

  Septeniber 16,

IL)3Wt. No. Wt. No.

  -- -1

1 O. O02 -

SuzuKl and Syuiti

      Nb2

   - (-) (-) 4

xvt.

o. el

O. 34

O. 72

xvt.

  Average

Ind.hn2 g!m2 l o.

  15 O. 15 1

30 26.0 -

60 53.6 1

 Average
Ind•f:n2 g/m2 No.

  3e o. 3o -
  15 O. 07 -

-1

  - 15 O. 44

O.50 44 29.5

   - 15 O. 15

l966

     Average

Wt. Ind.fm2 gfm2

O. e3 51 O. 44

l

No.

15 O. 04 -

IN,IoR1

o. eotl

1

Wt.

0. 02

 2 o. eo2 2 o. eo L?

June 13, 1966

    23
No. Wt. No. Wt.

 --Å~ 1 0. 001 Å~

   -- HÅ~
O. 85 1 O. 91 Å~

   - 1 O. 78

   August 18, 1966

 1 2 3
"tt. No. XVt. No. 1•Vt.

O.O02 - - 1 o. oe2

2. 32 l 1. 68 1 1. 4e

O. 41 - -- -
   October 15, 1966

 123Wt. No. "it. No. IVt.

(-) (-)

 Average

Ind./m 2gkM"-

  22 e. 44
  22 O. 02

  44 39.1

  1)L2 17.3

Average

lncl.fin2 glniL'

3o o.e6

  44 79..9

  15 6. 07

 Average

lnd./m2 gfm2
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Nb2
 Semisulcospii'a
 deci'piens
 (Westerland)
 Pelecypoda
 Corbicttla san-
 dai Reinhardt
 Unio biwae
 Kobelt
 Inversidens
 brandti
 (Kobelt)

 Date
Sampling No.

 Items
  measured
Oligochaeta
Chironomidae
 larvae
 Not identified
 specles
Mollusca
 Pelecypoda
 Coi-bicttla san-
 datl Reinhardt

 Date
 Sampling No.
 Items
  measured
Qligochaeta
Chironomidae
 larvae
 Pentaneura sp.

Mollusca
 Gastropoda
 Semisttlcospii'a
 decipiens
 (Westerland)

 Date
 Sampling No.
 Items
  measured
Oligochaeta
Chironomidae
 larvae
 Pentaneura sp.
 Tendipes
 pler.mosus
 (Meigen)

1 O. 28 -

No.

-1 1. 50

  November

12Wt. Nc• Wt•

4 8. 77

19,

  3

ITo.

 2

1966

Wt.

0.005

- 1 O.O02

15 4. 14 1

74 l52

 Average

Ind•!m2 glm2

  30 O.07

O. 52 1 O. 45 -

1 O. 42 2 3. 15

cN

l

15 O. 03 1

1 O. 70 - -- - 15 1. 04

                    Nb 5 (Nb3)
     October 1, 1965

   1 2 3 Average
Ne. Wt. No. Wt. No. Wt. {ncl.lm2 glm2

2 O. 03 2 O. e5 3 O. 05 103 L 92

1 L90 1 O. 5e -

     November 2, 1965

   1 2 3
No. Wt. No. Wt. ITo. Wt.

4 O. 11 5 O. 04 3 O. 03

1 O.OO! - - 1 O.OOI

- 1 O.O04

No.

1

?

          -1

  December 19,

123Wt. Nc. Wt. Nc,

O. Ol - -

,J. Ol -

 October 15,

 12
Wt• Ne• Wt•

O. Ol 1 O. Ol

- 1 e.ool -

30 35.5 -

 Average

lnd./m"- gfm2

 178 2. 66

ix10.

12

3e o. o3 1

15 O. 59 -

1965

  3

No.

 2

           -1

November 15, !965

 123 Wt. No. Wt. Nc.

 0. 11 7 e. 89 11

O.O02 -

3. 78

O. 48

2. 08

1966

vLrt.

 Wt.

0. 03

O. 35

 Wt.

0. 18

30 14.36

:?  109

7. 10

15 30.8

Average

lnd.lm2 gfm2

  30 O. 15

15 O. 15

 Average

Ind.fm2 gfm2

  59 O. 74

15 O.O13

15 5. 18

Average

Indifm2 glm2

 444 17.5

15 O. 03
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Nb5
."vtollusca

 Gastropodac
 Semisttlcospi,7'a
 decipiens
 (Westerland)

 Dat,e

 Sampling No•
 Items
  measured
Oligochaeta
Chironomidae
 larvae
 Pentaneura sp.
 SPantotonld sp.
 "I'endiPes
 Plumostts
 (Meigen)
Mollusca
 Gastropoda
 Semisulcospira
 decipiens
 (Westerland)

 Date
 Sampling No•
 Items
  measured
Oligochaeta
Chironomidae
 larvae
 Pentanettra sp.

 Spantotoma sp.

Mollusca
 Gastropoda
 Semisttlcospira
 decipiens
 (Westerland)
 Pelecypoda
 Corbicttla san-

 dat' Reinhardt

A?todonta cali-
 pNgos Kobelt

 Date
 Sarnpling No.
 Items
  measured
Oligochaeta
Chironomidae
 larvae

- -1 O. 30 --

     December L),

   12
No- Wt. No. Wt. iNo.

5 O.09. 1 O.Ol 9.

f O. 02 -

l9. 65

3

  Wt.

 0. 11

- 1 o.eol
- 1 O. Ol

- I O. 04

1 O. 80 - --
     January 5, 1966

   123
No- Wt. No• Wt• No• NVt•

4e.24- - Å~

1 O. 03 -

- 1 L). 10

1 2. 67 -

.No.

4

Å~

Å~

Å~

  February l, 1966

123XX,Jt. No. Wt• No. Wt.

0. 03 4 e. l3 2 O. 19

15 4. 44 -

 Average
lncl•lme glm2

 222 3. 11

15 O.02
44 O. 44

No.

 {

December 13,

 I2
 Wt.• .No• Wt./.

e. 38 4 O. Ol

1 O. Ol 4 O. 05

15 O. 59 -

15 11.8

  Average

Ind•/m2 glm2

  89 5. 33

2L) O. 67

1 1. 90 --

No.

 9

 January 17,

12Wt• lo• Wt.

O. 17 9 O. 3e

3 O. 06 4 O. 09

22 46.6 -

22 59.5 -

19. 65

  3
No.'

!o

1966

  3

No.

5

l

- 1 O. 02 -

 Vv't.-

oes

O. 02

Wt.

0. 14

O.O05

O. OL)

        -- -1 2. 19. -

             February• 17, 1966

 Av• erage 1 2 3
Ind•1rn2glm2 No• Wt. -Xio. Wt. No.

 148 5. 18 8 O. 20 18 O. 24 19

Wt.

0. 15

Axrei'age

Ind.,!m2 glm2

 340 6.96

104 1.18

15 28.1

 Average

Ind•i'm2 gJ"m2

 340 9. 03

gl 1 O. 07

2. 60

15 O. 30

15 3L).4

 Average

Ind.1rn2 glm2

 666 8. 73
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 SPaniotomasp. 1
 Tendipes
 plttntostts

 (iXi,Ieigen) -
.",,Iollusca

 Gastropoda
Semisulcospi2'a
decipi.ens

 (Westerland) -
 Pelecyopoda
 Corbicula san-
 daiReinhardt -

 Date

 Sampling Iio.
 Iterns
  measured
Oligochaeta
Chironomidae
 larvae
 Pentanetciasp.

 SPaniotoma sp.

 Tendipes
 plu7nostts
 (Meigen)

 Date

 Sampling No.
 Items
  measured
Oligochaeta
Chironomidae
 larvae
 Tendipes
 plttmosus
 (Meigen)
l Iollusca

 Gastropoda
 SemisutcosPil'a
 deci,piens

 (Westerland)
 Pelecypoda
Anodonta cali-

 pygos Kobelt
Pupae of Si-
 muliidae *

o.N

6

.oN

6

O. 03 -

-1

- 1 o. e3

o. oti -

  Atiarch

12x4rt. I o.

e.I2 18

2, 19. 66

      3

Wt• l'o.

O. 58 ?

  March 31,

12Wt. No• IVt•

e. 07 7 O. 11
  tt

1 e. 03 4

Wt.

0. 06

1966

  3

No. XVt.

 1 O. OL)

O. 10 2 O. 06

- i O. 37

- 13

Nb 5
 30 O. 89 -

15 O.59 -

Average

Ind•/m2 gfm2

 533 11. 3

 Average
Ind./'rn2 gfTn2

 207 L. 96

-1

1 2. 05 -

No.

10

.:N

104 2.81 -

-1
 Mai'ch

12Wt. No•

O. 06 2

   April

1

NNit. ] o.

0. 03 1

-l 5.57 -

15 5. 48 -

o. e2 (-) (-) -

O. 04 3

O. 62 -

18, 19. 66

     3
Xi)'t. }i"To.

0. 01 6

1

-1
 12,

2

Wt.

e. o2

o. es

 Wt.

0. 08

O.O05

O.025

19. 66

  3

No.

 ?
 .

e. o3

SNit.

0. 13

5E 1. 78

15 30.3

15 9. 18

Av•erage

Ind.lm2 glm2

 266 L).22)

gi' 3g[::

I5 O. 44

 Average

Ind./'na2 girni2

  44 2. 66

15 82.4

 Date

 Sampling No.
 Items
  measured
Oligochaeta

o.N

1

  April
1

SK,'t. .No.

0. 08 5

30,

2

 IVt.

0. 14

1966

  3
No•

 4
Wt.

0. 08

 Avei-age

Ind•lm2 glm"- No.

 148 444

1

t'Vx

 Ma>r
   2

-N'o. IVt.

16, 1966

    3

 No. ",rt.

 Average

Ind-/m"- glm2



88

Chironomidae
 larvae
 Pentaneura sp.

Mollusca
 Pelecypoda
 Corbicttla san-
 daiReinhardt
Pupae of Si-
 muliidae *
Eggs of some
 animals *

 Date
 Sarnpling No.
 Items
  measured
Oligochaeta
Chironomidae
 larvae
 Pentaneura sp.

Mollusca
 Gastropoda
 Valvata
 (Cincinna)
 JaPontca
 v. Martens

 Date
 Sampling No.
 Items
  measured
Oligochaeta
Chironornidae
 larvae
 Pentaneura sp.
 Tendipes
 Plttmosus
 (Meigen)
Mollusca
 Gastropoda
 Semisttlcospira
 decipiens
 (Westerland)
 Valvata
 (Cincinna)
 jaPonzca
 v. Martens

 Date
 Sampling No.
 Items
  measured
Oligochaeta

Norio

-2 O.Ol -

     May
   1

No. Wt. No.

3 O. 04 5

1 O. O08 -

- .t 2

        "

     July
   1

No• Wt. .Nc.

1 O. 04 1

1 O.O18 -

30, 1966

23 Wt. No.

0. 04 3

SUZUKI

 e. os -

16, 1966

23 Wt. No.

0. 07 1

-1 2.15 -

- -1 O. Ol -
     Septernber 16,

   1 2 3
No• Wt• No• Wt• N;•

? O. 04 4 O. 04 3

 and Syuiti

Nb 5

- 30 O. 14 1

i•I

     Average

Wt• Ind•fm2 glm2 lo.

0. 10 163 2. 66 2

   - 15 O. 12 -

   - 30 O.74 -

     Average
Wt. Ind.lm2 g/m2 No.

0.03 44 2.07

 - -1
15 O. 27 1

15 3L8 -

   - 15 O. 15 -

1966

     Average

Wt• ind.lm2 glm2 lo.

0. 04 l55 1. 78 6

)vloRI

O.O05 2 O.O05 1 O.O05

1. 43 1
O.O02

    June 13, 1966

 1 2 3
Wt. Not Wt. IÅ}Nlo.

0. 02 3 O. 07 7

   - 1 O. Ol 1

August 18, 1966

1 2 3
Wt. No. Wt. No.

O.O08 -

O.O!8 -

 October 15, 1966

1 2 3
Wtny No• Wt• l.•

O. 09 2 O. 08 1

9. 34

Wt.

0. 08

O. Ol

59 O.22

  30 159

 (-) (-)

 (-) (-)

 Average

Ind•lm2 glm2

 178 2. 52

  30 O. 30

    Aveyage

Wt, Ind./m2 glm2

Wt.

0. 03

15 O.12

l5 O. 27

Average

Ind•lm2 glm2

 l33 2.96
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Nb 5
Chironomidae
 larvae
 Pentanettrasp. -
 Tendipes
 pltemostts

 (Meigen) -
Mollusca
 Pelecypoda
 Coi"bicula san-
 daiReinhardt -
 Un'io biwae

 Kobelt -

- 2 O. 02 30 O. 30 -

-1 O.02 1

-1 O.74 -

O. 02 -

- 1 2. 09

30 O. 59

15 30.9

15 10.9

 Date
 Sampling No.
 Items
  measured
Oligochaeta
Chironomidae
 larvae
 Pentanettra sp.

 SPaniotoma sp.
 Tendipes
 plumosus
 (Meigen)
Mollusca
 Gsatropoda
 SemisttlcosPira
 decipiens
 (Westerland)
 Valvata
 (Cincinna)
 JaPontca
 v. Martens

ptTO.

7

4

  November

12Wt• No.

O. 05 ?

O. 08 !

 8t6)Y

O. 02

591

No•

 ?

1966

     Average

Wt• Ind•lm2 gfm2

O. 09 ? 3. 26

- 3 O. 06

-1 3.04 1 2. 16

No.

 7

 - -2
74 l.48 -

44 O. 88 -

30 77.0 -

December 19,

 12
 Wt• No. Wt•

 O. 21 9 O. 17

O. Ol -

s691

.:N

-1 O.02 1

- 1 O. 02 -

Wt.

0. 34

O. 02

 Average

Ind.lm2 glm2

 355 10.7

30 O. 15

30 O. 59

15 O. 30

 Date
Sampling No.

 Items
  measured
Oligochaeta
Chironomidae
 larvae
 SPaniotoma sp.
 'Tendipes
 plumosus
 (Meigen)
Mollusca
 Pelecypoda
 Corbicula san-
 dai Reinhardt
 Unio biwae
 Kobelt

No.

1

  October 1,

12Wt. No. Wt.

0. 16 3 O. 28

-2

        Na 2
1966

 3 Average
No. Wt. Ind..lm2 g!m2

 2 O. 15 89 8. 73

O. 70 2 O. 22

- 1 O. 05

- i 2. 80

No.

 1

59 13.6 -

l5 O. 74 -

15 41.4 -

 October 15,

12XVt. No. Wt.

O. 42 - -

1965

  3

No.

1

-1 O.08 2

Wt.

O. 80

O. 16

 Average

Ind./m2 glm2

  30 18.l

44 3.55
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Remarks

 Date
 Sampling }NiTo.

 Items
             No-  measured
Oligochaeta 7
Hirudinea -
Chironomidae
 larvae
 SPaniotomasp. 1
}vrollusca

 Gastropoda
 Semisu,lcosPi?'a
 decipiens
 (Westerland) -
 Parafossarus
 manchottrtctts
 jaPontcus
 (Pilsbry) -
 Pelecypoda
 Unio biwae
 Kobelt -
 Anodonta cati-
 pygos Kobelt -

 Date
 Sampling No.
 Items
             No.  measured
Oligochaeta ?
Chironomidae
 larvae
 SPaniotontasp. 11

 Date
 Sampling No.
 Items
             No.  measttred
Oligochaeta 10
Chironomidae
 larvae
 SPaniotoina sp. L5

Mollusca
 Gastropoda
 SemisttlcosP'ira
 deciPiens
 (Westerland) 1
 Pelecypoda
 Corb'icula san-
 dai Reinhardt

         Norio SuzuKI and Svuiti .?vtfoRI

                    Na 2
      Odonata's
    larva 1(O• 35)g

  November 2, 1965 November 15,
1 2 3 Average 1 2
Wt. No. Wt• No. Wt• Ind./m2 glm2 No. Wtj No. Wt.

e. 09 7 O. 12 4 O. 07 266 4. 14 6 O. 16 4 O. 69

  -- -1 O. 2I 15 3. 11 - -- -

O. 05 1 O. 08 1 O. 1,6 44 4. 29 - - - -

-1 1. 30 -

- 1 O. 05

  December

12Wt• No• Wt•

O. 28 7 O. 39.

0. 11 2 O. 09

  Januai'y 5,

I2xNit. No. "rt.

O. 1:-l Å~

O. 38 X

1. 32 Å~

l5 19.2 I

 - - 15 O. 74 -

 1 6.70 15 99.2

2, 1965

  3 Average
No. SVt. [nd.fm"- g,lmL' No.

 ? 3.02 311 54.6 8

10 O.88 340 16.e 10

 19. 66

  3 Average
No. XVt. IExi.lm2 srlm2 No.

   Å~ 4tiO 5. 77 4

   X 1110 16.9. 11,

Å~ 44 58.6 l

O. I5 I

1965

  3
tNTo.

12

 xvt•

O. 23

1 O. 15

O. 65 1

December 13,

 12
 Wt• No. Nlit.

0. 86 15 1. 54

 O. 96 18 1. 88

 January 17,

 12
 Wt. No• Wt•

O. 06 7 O. 06

 O. 18 -- --

1. 12 -

(}. 4(}

 ! 122

19. 65

  3

IIo. XVt.

 2 O. 11

 8 O. 90

1966

  3

No. NVt.

   Å~

   Å~

Å~

 Average

Ind.fm2 glm2

 326 16.0

15 Lt. 22

44 178

15 1806

 Average

EBd./m2 glmL'

 370 37.2

 533 55.4

 Average
Ind./itV-' glin2

 2 44 t). 6 6

 244 4. 00

22 24. 9.



 Unio biwae
 Kobelt
Pupae of Si-
 muliidae*

 Date
Sampling No.

 Items
  measured
Oligochaeta
Hirudinea
Chironomidae
 larvae
 SPanioto-

ma sp.
 Pentaneura sp.

Mollusca
 Gastropoda
 Semi'sulcosPii'a
 decipiens
 (Westerland)
Pupae of Si-
 muliidae *

          **

 Date
 Sampling Aio.
 Items
  measured
Oligochaeta
Chironomidae
 larvae
SPaniotoma sp.
Pentanett,ia sp.

Mollusca
 Gastropoda
 Semisulcospira
 deciPiens
 (Westerland)
 Pelecypoda
 Corbicula san-
 daiReinhardt,
 Lanceolaria
 oxorrhblncha
 (v. Martens)
Pupae of Si-
 muliidae*

 Date
 Sampling No.
 Items
  measured
Oligochaeta

1

o.N

9

13

 The Regular Limnological Survey

                   Na 2

6.51 Å~ Å~ 44 289. -

  - --29
  February 1, 1966

1 2 3 Average
Wt. NQ. Wt. ITo. Wt. Ind.!m2 glm2 No.

O. 09 6 O. 03 5 O. 09. 296 3. 11 -

  - - - 1 O. 10 15 1. 48 -

O. 26 7

  - l.
O. 16

o.oel

3 O. 06 340 7. 10
1 O.OOI 30 O.03
              tdi

1 O. 51 1 1. 44 -

3 O.O03 5 O.O05 -
: Cast-off skin

     March 2, 1966

   1 2 3
No. Wt. No. Wt. No.

? O. 08 ? O. 10 ?

\

tXTo.

O. 17 7
O. OI 1

   -1

  - 63

  March

12Wt. No•

   -?

1`i(8

   - 30 14.1

   - (-) (-)

     Na 3

     Average
Wt. IRd•ITn2 g/rn2

O. 07 ? 3. 70

of Lake Biwa

   -- NÅ~
O. 04 - - Å~

February 17, 1966

 123 Wt. No. Wt• No•

(13)**

; 1

No.

13 O. 32 414 9. 18 -
 - - 30 O. 30 -

- 1 1. 27

31. 7

O. 07

 31,

Wt.

O. 10

.15 18.8 -

 - - 15 469
18 O.02 (-) (-)

1966

 3 Average
lo• Wt• Ind•lm2 glm2 No•

 ? O. 07 ? 2. 52 ?

Wt.

(16)** (11)**

O. 73 -

O. 02 -

 March 18, 1966

123Wt. No, Wt. No.

  -3 O.02 -

- 1 O. Ol -

--  1 1. 05

91

(-) (-)

 Average

Ind.!m2 g/mO-

(592)**

- 15

f-  (-)

xvt.

3 2. 76

   April 12, 1966

1 9- 3
Wt. No. Wt. No.

0. 01 1 O. 05 2

"lt.

0. 02

8
.

o1

)"(

Average

Ind./m2 glm2

  44 O. 30

15 O. 15

59 56.4

Average

Ind•fm2 g/m2

  67 1. 18
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Chironomidae
 larvae
 Spaniotomo sp.
 Tendipes
 Plumosus
 (Meigen)
Mollusca
 Gastropoda
 Semistelcospira
 decipiens
 (Westerland)
 Pelecypoda
 Unio biwae
 Koblet
Pupae of Si-
 rnuIiidae*
Eggs of some
 animals *

 Date
 Sampling No.
 Items
  measured
Oligochaeta
Hirudinea
Chironomidae
 larvae
 Tendipes
 plumostts
 (Meigen)
 Pentaneu•ra sp.

Mollusca
 Gastropoda
 Semisttlcospira
 decipiens
 (Westerland)
 Heterogen
 longisPi'ra
 (Smith)
Pupae of Si-
 muliidae*
Eggs of some
 animals* -

 Date
 Sapmling No.
 Items
  measured
Oligochaeta
Hirudinea
Chironomidae
 larvae
 SPaniotonnt sp.

NTorio

3 O. 02 5 O. 08

Nc.

3

:

  -- -3

          -1

          - 30

          -8

  April 30, 1966

1 2 3
Wt. No. Wt. No.

O.03 i O.OOI -

1 O. O05 -

Nc.

1

-1

  - 1 l. 56 2

  - 18 O. 02 8

  -2 -4
  May 30, 19.66

123vLrt. No. Wt. No.

0. 05 2 O. Ol 4

          -3

  - 1 O. 03 -

SUZUKI

O. 06

O. 03

 and

Na 3

178

 15

Syuiti

2. 37

O. 44

2

2. 78 44 O. 4I -

1. 19 15 O. 18

O.03 (-) (-)

O.O02 (-) (-)

     Average
Wt, lnd.fm2 g/m2 No.

   - 59 O. 46 4

O. oo5 30 O. 15 -

 1.19 44 40.7

               1

O.O08 (-) (-) 67

   - (-) (-)

     Average
Wt• Ind•fm2 g!m2 No.

 0. 01 104 L 04 3
 O. 02 4.4 O. 30

   - 15 O. 44 -

MoRI

O. 02

1

Wt.

0, 12

3 O. 03

May 16,

   2

No. Wt.

 1 O. Ol

-1

6. 73

O. 07

1

 Wt.

0. 01

June

 ITc.

 1

O. Ol

 13,

2

xvt.

0. 03

1966

  3
blI C .

1

1966

  3

No.

 1

xvt.

O. Ol.

 Wt.

0. 04

74 O. 74

 Average

lnd.!rn2 gfmL'

  74 1. 92

30 O. 30

  l5 {{.6

 (-) (-)

Average

Ind•lm2 g/m2

  74 L18



Mollusca
 Gastropoda
 SemiseclcosPira
 decipiens
 (Westerland)
Pupae of Si-
 muliidae *

 Date

 Sampling No.
 Items
  measured
Oligochaeta
Hirudinea
Chironomidae
 larvae
 PhaenoPsect2'a
 sp.
Mollusca
 Gastropoda
 Semisulcospii"a
 decipiens
 (Westerland)
Pupae of Si-
 muliidae *

 Date

 Sampling NTo.

 Items
  measured
Oligochaeta
Hirudinea
Mollusca
 Gastropoda
 Semisulcospii'a
 decipiens
 (Westerland)

 Date

 Sampling No.
 Items
  measured
Oligochaeta
Chironomidae
 larvae
 Spaniotoma sp.
 Tendipas
 plumosus
 (Meigen)
 Pentanettra sp.

Mollusca
 Gastropoda

No.

3

1

o.N

5

The Regular

  -1

  July
1

Wt• No•

O. Ol I

Limnological

       Na 3

 L23 -

l6, 1966

23 Wt. No.

 0. 01 2

   -1

O. 55 - -

  September

12
Wt• No• Wt.

o.eo2 7 o.o6

2 2. 18 - -

     November

   I P"
No• Wt• Ne• VLit.

9 O. 07 4 O. 03

4 o. o6 4 o. e6

2 0. 002 - -

16,

 3
I o.

?

19.

  3

No.

?

8

Survey of

   - 15 18.2

     Average

Wt. Ind•lm2 ghn2

O. 02 89 O. 59
O. Ol 15 O. 15

!966

xvt.

0. 06

  I5 8. 14

 Average

lnci.lm2 glm2

 266 I. 81

g

No.

 1

1

Nb.

1

   - 30 O. 32 1

1966

     Average

Wt. Ind.lm? g!m2 No.

0. 10 28{ 2. 96 18

O. 13 237 3. 70 3

   -• 30 O. 03 1

Lake Biwa

1. 09 - -

O.O05 - -

 August 18,

 12
Wt. No. Wt•

     3 O. Ol
O. 07 2 O. 03

1

1966

  3

Nc.

1

-2

O. 05 1 3. 55

   - 3 O.O03

 October 15,

12
 Wt• 1o• Wt•

O. 02 3 O. 03

  - 1 O. 05

O. 49 - -

December 19,

 12
 Wt• No. Wt•

O. 02 8 O. 02

O. 04 4 O. 05

   - 1 O. Ol
O. Ol 1 O. 05

1966

  3

No.

1

1. 58

Wt.

0. 06

O. Ol

 Wt.

0. 05

19. 66

 3
No• Wt•

6 O. 15

2 O. 03

93

  30 39.5

 Average

Ind•lm2 g!m"v

  59 1. 04
  44 1. 48

  30 O. 17

 30 53.3

 (-) (-)

Average

Ind.lm2 glm2

 74 i. 48
  15 O. 74

  15 7. 25

 Average

Ind./m2 g!m2

 474 2. 81

 133 1. 78

  15 O. 15
  30 O. 89



9.4 )Torio SuzuKi and Syuiti MoRi

Na 3
SemisulcosPi2'a
deciPiens
(Westerland) -
Pelecypoda

 Invei'sidens

  --relnnlana
 (Kobelt) -
 Anodonta cali-
 pygos Kobelt -
Pupae of Si-
 muliidae* -

- 2 2. 80 30 4L4 -

       -! 14.7 15 218 -

- 2 2. 97 - - 30 44.0 -

       - 29. e. 03 (-) (-) -

- 1 1. 75 1 !. 37 30 46.2
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