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   As mentioned in the previous articles "First Report of the Regular Limno-
logical Survey of Lake Biwa (Oct. 1965-Dec. 1966) (1) General Remark and
(IV) Benthos (Mori et al. 1967 and Suzuki and Mori 1967)", these investigations
have been carrying on to detect the quantitative as well as qualitative changes
including seasonal variation in benthic conimunities in lake Biwa extending over
a long period of time.
   Because sample size seems to be rather small to estimate exactly the values
of standing crop in the areas whei'e the samples were collected and the distribution
patterns of benthic animals at tlae given area of lake bottom were not ascertained
yet, it seems to be risky to discuss on seasonal changes in number or biomass
of benthic animals on the basis of the data obtained during only two years
except one or two species which indicates rather clear seasonal claanges. The
variations in number and biomass of several species among stations are discussed
in this paper.
   Our collecting stations and their conditions, and the methods for collection
were generally mentioned in the previous articles (Mori et al. 1967, and Suzuki
ancl Mori' 1967).

   The number of individuals and total fresh weight, and the average values
of number of individuals/in2 and fresh weightlm2 calculated from three samples
(sometimes from two or one samples available) are slaown in the following
tables. The number of individua]s of Oligoclaaeta could not always be counted,
because they were often cut into small pieces. As aninaals below 10 mg bocly
weiglit were generally too small to weight exactly because of' rapid drying during
operation, so their body weights are gi"ven as O.OO. Ii'urthermore, the next
'''''"  * ,.,l' I'//'IBIII,61'l'g""''i';'6'lllL{fi"6"'"''6""'''Ig."'"''"'k""'' Y""'l'Ii'6'S'1•'6I6//"''I'l'''5""1""'"'g''{'5''''II-.I'l"'''""'k"'Y''''6'"'"'l'"6'"""'"U//"'IJ.'//g,//'Y''l'''"''''''Kl6' . /I6. //'" ''"''''''''''''''''''''
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marl<s are used in the tables.

    - : no speciments were collected
    * : these were ad}iered to the surface of naolluscan shells
   ** : dead shell
    ? : these were uncountable

                   A Benthie community at station Ie-1

      Station Ie-l is chosen as a representative of northern part of the lake or
  main basin, where is oligotrophic. This station is about 74in in depth

  and bottom is muddy clay. .      Benthic community is chiefly composed of Oligochaeta, Hirudinea and
  Chironomidae larva. Any Mollusca was not found in the sample collected
  at this station up to now (Table 1).

                                   Table 1

                                    Ie-1

I)ate January 13, 19.67 February 15, 1967
sam5iing iisio. i "' 2 "- 3' 'Xve'Iag// --'"'wwiL'"''"'.,.'''"''g AveragE

             No. g. No. g. No. g, Ind,!m2 gltn2 No. g. No. g. ITo. g. Incl.fm2 g/m2

Oligochaeta 4 O. Ol ? O. 12 ? O, 11 ? 3. 6' ? O. 17 ? O. 10 ? O. 07 ? 5.0
}Iirudinea - - - - 1 0. 00 1 e. OO - 30 e.O
Chironomidae
larvae
 PhaenoPsecti'a

  SP• . - r.. r. . r. .- .l. 9•OO .z .li. .O+O

Pa.te.. .. .... .... .tyI.arch 13, 1967 ....L. .. Aplil.14, 19.67 . . ..

Sampling No. 1 2 3 Average 1 2 3 Average
             No. g. ptTo. g. No. g. IndVm2 g!m2 No. g. No, g. No. g. Indi.!m2g!m2
Oligochaeta 2 O. Ol 2 O. 07 4 O. 03 118 1.6 1 O. O.P. 1 O. 06 10 O. 14 l78 3.2

Hirudinea - - 1 0.el 15 0.1 - - 'm -
Chironomidae
larvae
 Phaenopsectra
  sp• .. 1 g:.g.g. 1..g..oo .- . 3o e..o 1 o.go - . - ls o.o

Da.tg May ll, 19. 6.7. .. June 15, 1967 ... ..
Sarnpling No. 1 2 3 Average 1 2 3 Average
             No. g. No. g. No. g. Incl./m"-glm2 No. g. No. g. No. g. Ind./m2g!m2
9..ligg.c..h?eta ..2 O;.i7 3 9.}.e ?.9..3.0 i.....9,6..3...9,.9."6..6.9..}.?. -i O...9..7. i48 3,7
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.D.-9.te. . .. .... .. .1.lil.y.....}.Z.r. l9.6.Z. August i6, i967

Sampling No. 1 2 3 Average 1 2 3 Average
             NQ, g. No. g. No. g. IncLfm2g/m2 No. g, No. g. No. g, Ind.fm2g!m2
9.1.l.g..ochag.tf}.. .4 O.08 3 9,.O.i. ? O,.97. .le?... Y/:.A. 4 O.23 i O.i2 2 .9.:?8...1.9A.. 9.3

Date September 19, 1967 October 20, 1967
s' ampling lsTo. i 2 3 AvErag5''' " i"ww""" '"2"" "mm"" 'g'' ]lgverage

             No. g. No, g. No. g. Ind.lm2 gfm2 lo. g. No. g. No. g. Incl.lm2 glm2

Oligochaeta 3 O.12 2 O.02 2 O.08 104 3.2 10 O.e7 6 O.21 4 O.12 296 5.9
Chironmidae
larvae
 (Unidentified
...fi..?:.?.. .. -' . - . - - .......??. 9:.9.9.. r... I. 9:..99 .a4..9•9

D.a..G9. . N.O..Y-g.m...l.9.I...i..5.r...l9.9.7. .. .. .l?ecernberi5, ig67

Sampling No. 1 2 3 Average 1 2 3 Average
             No. g. ITo. g. No. g. Ind.lm"-glm2 ptio. g. No. g. No. g. Ind.lm2gfm2

Oligochaeta 8 O. 29 ? O. 15 ? O. 23 ? 9.9 8 e. 17 4 O. !7 5 O. 33 252 9.9
Crustacea
 Palaemon
 pau,cidens

 Del.[aan - .- - I. . ...- - 10.l3 15 L9
          B BeRthic comrRunities at station Nb 2, Nb 5 and Na 3

      Stations Nb 2, Nb 5 and Na 3 were chosen as representatives of mesotro-
  phic southern part of lake or accessory basin. Nb 2 and Na 3 are O.1 ki]n
  off the east and west coast of the southern part of the lake respectively,
  and botla are about 2 m in depth, while station Nb 5 is niiddle part of the
  southern part of' the lake and abottt 4.5 m in deptli. The bottom condition
  of station Nb2is sand or sandy mud, while those of stations Nb 5 and
  Na 3 are muddy.
      Benthic communities in those stations are chiefly composed of Oligochaeta,
  Hirudinea, Chironomidae larvae and rvlollusca (Table 2-4).

                                   Table2 •

                                    Nb--2

Date January 14, 1967 February 17, 1967
g'a"IE611-ng' Xio.'' i"' r-um2""-"'g' Average i 2 3'" 'A-'"erage

             No. g. No. g. No. g. IncLlm2gfm2 Nio. g, NO. g. Io, g. Ind.!m2 glm2

Oligochaeta - 1 O.02 - 15 O.3 1 O.e4 - 1 0.02 3e O.9
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                                     Nb-2
1iv'lollusca

 Gastropoda
 Sentistdcospirct

 decipiens

 (Westerlund) - 1 e.67 -- 15 9.{ - -
 Pelecypoda
 Corbice{la

 sandai

 Rgl.a.h.A.r.d.t 1 L5. -- .- 15 22.2 1 l.4s 1 2.64 1

Date March 14, 1967 April 17, 1967
Sampling' No.'  1 ''  2'  "'' 3 Ax]erage '' i'' "2''M '''

              No. g. No. g. No. g. IiidVm2 gfm2 No, g. Io, g. No.

Oligochaeta - 1 O.02 - 15 O.3 1 O.el -
Chironomidae
larvae
 (Unidentified

  sp.) - - - - 4 o. e12o. oolAmphipoda
 Anisogammartts
 annandalei

 (Tattersall) -- - - - - 1 0. 05 1
rvlollusca

 Gastropoda

 Semistelcospira ' decipiens

 (Westerlund) - - - - l e.s - 1
 Pelecypoda
 Corbicula
 sandai

 Reinhardt - -- - - 2L53 1 0. 07 1
 Pupae of Simuliidae* 4e.el -

Date }vlay 16, 1967 June 16, 19.67
s5111' plln' g }NLio. i'  ""'  ' E- '"" '3' llgl)'erallel''' i''"""-"'-'E""

              No. g. No. g. No. g. Ind./m2g/m2 No. g. No, g. iNo,

Oligochaeta -- - 1 0.04 I5 O.6 1 e.Ol -
Hirudinea - - 10.e2 15 O.3 - - 3
Chironornidae
larvae
 (Unidentified

  sp.) l o,.eo lo. oo - 3o (xo - -
2Mollusca

 Gastropoda

1..20. 44 78.3

3' ' Av'erage

  g, Ind.hn2 glm2

- 15 O.1

e.oe sg o.o

O.3 30 5.2

e.36 3e 12.7

O.96 59 37.9
- 5?. O.1

3 '  Average
  g. ind,fm2g/m2

- 15 O.1
O.03 44 O.4
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Semisttlcosf)ira

decipiens

(Westerlund} 1
Pelecypoda
Corbicttla

sandai

Reinhardt
Unio biwae
Kobelt
Pisid'item

kawamurai
geIori

Pupae of
 Sirnuliidae*

O. 74 -

 -

 -

 - 2 e. o2

 -

Regular

o1
.

12

3o).(1

Limnological

Nb-2

44 27,2 -

15 O.4 3

  -2
30 O.3

Survey

5. 37 2

3. 9

August

of Lake Biwa

 O. 17 9

 -1

 - --?-

15, 1967.

  10.67 2e7

   O. e9 44

. 9.•91 44

   3

tNo. g.

111

239. 9

 59. 1

  O. 1

Date

Sampling No.

              No.

Chironornidae
larvae
 PhaenoPsecti'a

  sp.
iNtlollusca

Gastropoda
 Semistelcospira

 decipiens

 <Westerlund) 2
 VaJwata
 (Cincinna)

 jaPonzca
 v. Martens 1
 Pelecypoda
 Corbicttla

 sandai

 Reinhardt 3
 Unio biwae

 Kobelt 1

  Jtily 15, 1967

g. No. g. tYo. s',

    2 O. OO -

O. 17 l

e. oo**

L22 1

O. 23 2

O. 03 1 O. 23

O. 95 2

1. 09

O. 37

.l967

3

 g•

Average 1
IndJm2g!m2 No. g.

  3e o.o -

59

 4:

6. 3

37. 6

19. 5

No.

2

g-

 Average
Ind.!m2 gfm2

Date Sg..p. tem. P..e. .r.. 20,
g511Ipiing \No. i 2

              No. g. Io. g. No,

Oligochaeta - 1 O.Ol
Hirudinea - -
Mollusca

Average

Incl.!ni2 glrn2 No.

 !5 O. 1•

oc!oP.el

1

  g. No.

21,

2

 1967

g. No.

   1

3

  g•

O. Ol

 Averag6

Ind.!m2 g/m2

  15 O.1
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 Gastropoda
 Sem'isttlcospira

decipiens

(Westerlund)
 Pelecypoda
 Corbicttla

 sandai

 Reinhardt, 2
 Unio biwae
 Kobelt
 Anodonta
 calipygos

 Kobelt

Pate

Sampling No.

             No.

Mollusca
 Gastropoda
 Semistelcospira

 decipiens

 (Westerlund)
 Pelecypoda
 Co7'bicttla

 sandai

 Reinhardt
 Unio biwae
 Kobelt

Niorio SuzuKi

    - - 2 1. 01

   3.1 ! 4. 91 6 O. 22

    - - 3 1. 10

    - - }. .o:o..iT."

    .tt.ovember 16, 1967

  1 ?" 3 Average
    g. No. g. No. g, Ind.fm"-

    - 3 1.1 1 O.21 59

    - 1 O. 18 - 15

    - 1 O.29 - 15

                       Table

                         Nb-5
    .January 14, 1967

  i 2 3 AverEg5'
IVo, g. Ne. g. No. g. •Inci,/m2 g/m2

? O. 19 ? O. 2]. ? O. 30 ?• 10.3

2 0. e2 - 3 0. 10 74 1.8

 and Syuiti

ATb-2

30 15.0

133 121.8 2

44 16.3

i7VfORE

- 1 O. 46

O. 13 2 . 0. 67

- 2 2. 36

 December 16,

 12

86
.

o1

971.14

'

'''

6 3.7wl9

30

118

 30

 16. 9

186. 3

34. 9

glm2

 19. 4

 2. 7

 4. 3

 3

No, g. No. g, No.

    Average

g. Ind./m"- g/m2

Date

Sampling No.

Oligochaeta
Chironomidae
larvae
 Tendipes
 Pluniosies

 (Meigen)
 (Unidentified
  sp. )

;N

1

  February 17,

 12
. g. No. g.
 0. 08 ? O. 12

 O. 03 2 O. 02

 - 1 0. 00

 1967

   3'
Ne. g.

 ? O. 15

 1 oe.o

 Average

Ind,!m2 g!m2

  ? 5.2

 44 O.8

 3o oe.o
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Nb-5

Mollusca
 Gastropoda
 Sem'isulcosPii'a

 decipiens

 (Westerlund) - 1 2. 37
 Vlalwata (Cincinna)

 ]aPonlca
 v. Martens 1 O. 02 -
Pisces
 Rhinogobttts
 brttnnetts

 (Temminck
  ei..S. .c. hlf g. ell. - i 9. 45

15

15

15

35. 1

O.3

6. 7

1 O.02 15 O. 3

Date
SraM'm' ' p'

ling No.

             No.

Oligochaeta ?
Chironomidae
larvae
 Pentanettra

   sp.
 SPaniotoma
   sp.
 Tenaipes
 Plttsnost{s

 (rvleigen) 2
 (Unidentified
   sp.) 1
Amphipoda
 Anisogam"vartts
 annandalei

 (TattersalD 1
Mollusca
 Gastropoda
 Semisttlcospira

 decipiens

 (Westerlund)
 Pelecypoda
 Unio bixvae
 Kobelt
Eggs of some
animals*

 Pupae of
 simuliidae*

g•

42
.

o

March 14,

   2

No. g.

 3 O. 12

O. 06

e. el

o. el

1 O.Ol

2

 i9.9Z

  3

;o. g•

 ? O. 18

o. e7 -

O. 03 1 e. ol

X'verEge'

Ind./m2 g/m2

 ? 8.0

15

gk

15

O. 1

1. 9

O. 7

O. 1

     April

'1 "'
No. g. No.

12 e. 05 3

i

gi

O. 03

o. oo

2. 15

O. O`?4

O. 03

li

 17,

i'"

 g.

0. 03

1967

No.

  ?

O. Ol 1

e. o4

l

g'
 g•

O. 09

O. Ol

e. o2

o. oo

 Xverage

Ind.lm2 g/mS

 222 2.5

::

gz

1 2. 22 15

46 O. 09

O. 2

O. 6

O. 8

o. o

32. 9

15 31.8

   ? O.3

 754 L8
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Date May 16,

Nlox'io

1967

  SuzuK! and Syuiti

       Nb-5

3'  ' XZr'er5ge "'

g. Ind.fm2 gfm2

O.05 296 2.8

IV!ORI

June 16, 1967
'S' a' m'

 pling No. 1 2
            No, g. No. g.
01igochaeta 15 0.11 2 O.03
Chironomidae
larvae
 Pentanettra

  sp. 30.02 -
 SPantotoma

 sp. - - Tendipes
 II,lzefnostts

 (Meigen) - -
 (Unidentified
  sp.) 1 0. 00 -
Amphipoda
Anisogammartts

 annandalei

 (Tattersall) 1 O. 02 -
Mollusca
 Gastrodopa
 Seinist(lcospir'a

 decipiens

 (Westerlund) - 1 0. e4
 Valvata (Ctnctnna)

 jaPonzca

 v. Martens - 1 0. e4
 Pelecypoda
 Corbicula
sandai

 Reinhardt - -
 Pist'd'iti•7n

 kaxvamttat

 )lvlori 2 0. 02 -
 SPhaei'itt.in

 ja.Pontcu,m
 btwaense

 lvlori 2 0. o7 -
Pupae of
Sime.liida.e* - 4 o..ol

Date July 15,
Sampling No. 1 2
             NTo. g. No. g.

01igochaeta 1 O.e2 2 O.07
Nematoda 2 O.OO 1 O.Oe

o.N

3

2 O. Ol 74

2 O. OO 44

1 3. 46

1 O. 03

15

::

zg

44

s9.

O. 4

o. o

e. 3

O. 6

O.6

51. 2

 e. 3

L5

O. 1

EN
1

  g•

e. e2

N   2Eo

2

 g•
o. e2

 6 6

Szi;N

1

1

-

1o
.

e

tL

1

O. 02

O. Ol

1967

 Average

Ind./m2 gfm2

 163 L5

!,li e. 3

O. 3

O. 1

August 15, 1967

o,N

g

3

 g•

o. e4

o. oo

 Average
lnd,lm2 g/m2

 74 1.9
 74 O.O

a:
1

 ) (

oi, o.N

2

2

 g•

e. oL?

No.

1

3

 33{ ' o

 Aver'age

lnd.lm2 gfni2

59 1.3



Second

Chironomidae
larvae
 Pentanetera

  sp.
 Tendipes
 Pltt-mosies

 (Meigen)
i)vlollusca

 Gastropoda
 Semisu.lcospira

 decipiens

<Westerlund)

Report of the

3 O. e5 L)

Regular Limnological

Nb-5

e. e2 74 Le

Survey of Lake Biwa

2 O. 03

1 e. 11

115

30 O. 04

15 1. 6

Date
g'a' tt' biln' g'-N'o.

Oligochaeta

Nematoda
Chironomldae
larvae
 Tendipes
 plufnostts
  (Meigen)
]Xtlollusca

 Gastropoda
 SemistilcosPii'a

 decipiens

 (Westerlund>
 Pelecypoda
 CoJ'bieula

 sanda'i

 Reinhardt

Date
sE'il' piillg Nio.

Oligochaeta
Nematoda
Chironomidae
larvae
 SPaniotoma
  sp.
 (Unidentified
 sp. )
]vlollusca

I

  g•

{). 02

September 20, 1967 October 21, 1967

No.

1

  2
No. g. No.

 2 O. 05 1
 1 O. OO 1

1 e. oe

3 Average
 g. Ind.lm2 g/m2

O. 04 5{ L6
e.oo 3o o.1

15 o. o

  12
No. g. No. •g, No.

1 O. Ol ? O. 15 2

  - 1 0. 01

I O. 02

nd (l2i??""

ttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt

 P..9.99.M. bg.I.. i6,

  12
  g, No, g.
 0. 24 ? O. 08

 o. oo -

3'

 g•

O. 13

' ' AvE}age

Ind.lm2 gfm2

 67 4.3
 15 O.1

15 O. 3

ilTovember 16, 1,967

o.N

2  g1

o.Ng•o.N

?g8:8?g8:gS

:

3 ' Avel'a' ge

 g. ind,1rn2 g/m2

O.e2 44 1.8
- 44 O.O

O. 03 15

O.OO 15

O. 4

o. o

o.N

l

8 O. 09 I O. Ol

 - 1 0. 00

l967

   3

No. g,

? O. 17

4 O. 03

 15 60.8

 Kverage

Ind.fm2 glm2

  ? 7.2
 15 O.O

192

l5

.1.9

o. o
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 Gastropoda
 Se7n'isttlcosPi7'a

decipiens

 (Westerlund) 2 'l.81?L

Pisces
 Rhtnogobttes

 bnt.nnetis

(Temminck
gtSghig.g.gl) -

Dat9 -
Sampling No.

Oligochaeta
Hirudinea
Nematoda
Chironomidae
larvae
 Pentanetera

  sp.
 SPaniotoma.
  sp.
 'TendiPes

 plitmosus
 (Meigen)
 (Unidentified
  sp. )
Mollusca
 Gastropoda
 Semisulcospi?"a

 decipiens

 (Westerlund)
Pupae of
Simuliidae*

Date
sathpling 'Alol

Oligochaeta
Chironomidae
larvae

Io.

?

2

1

1 O. 46

Norio SUZUKI

   January 14, 1967
i'-  '''' 5i' "' "5

  g. No. .cr. No. g.

0. 13 ? O. 26 ? O. 39

- - 10. 00
- 30.00 -

o. o3 4 o. e7 3 o. es

O. Ol - 1 0. 02

- - le.oo

 and Syuiti

Nb-5

44 33.7

MoRI

- 3 4.5

    March 14,
1'  2
  g. No. g. No.

O. 16 ? O. 22 ?

?/. O..l)4 30

   Table 4

    Na-3

  Average '

Ind.lm2 gfm2

  ? Il.5
 15 O.O
 44 O.O

 133 2.2

 3e o.4

 15 O.O

 44 66.6

 Average
Incl.,'m2 g!m2

  ?• 6.7

e•.6

   February 17,
   1"" "-'2

No. g. No. g.

? o. os ? o. e2

  - 2 0. 01
  - 2 0. 00

  - 2 0. 01

  - 4 0. 09

2 o. oe 2 o. ol

l9.9'Z

   3
No. g
 ? O. 34

3 O. 07

 1 O. Ol

1967

3

  g•

 O. 07

- -3
- -- 7
 April I7, 1967
1 '""'  ' It """

 g. No. g. No.
(}. 03 ? O. 10 5

 Average
Incl,lm2 glm2

  ? 6.5
 30 O.1
 3e o.o

 3 oe.1

104 2.4

 74 O.4

No.

?

No.

 2

L7 44 25.2

o.ogio.4. o..g

3 Xverage'
 g. Incl.!m2 glm2

O.07 155 3.0



Second

 Pentaneiti'a

  sp.
 SPan'itoma

  sp. I
 TendiPes
 lblumosus
 (Meigen)
 (Unidentified
  sp.) 14
l rollusca

 Gastropoda
 Semisi{lcosPit'a

 decipiens

 (Westerlund) -
 Pelecypoda
 SPhaet"ittm

 juPonicttm
 biwaense

 Mori -
Pisces
 Cobi`"is taenia

 strtata
 Okada et
  Ikeda
 Pupae of
 Slmuliide.e*

Date

Report of

2o
.

o

r

8o)•{

6

L 1

3

O. Il

O.02

O. 09.

the Regular

ct o. e4

3.6 1

104

15

518

1.61 59

Limnological

Na-3

   1. 9

  e.3

  3.0 4

77. 1

Survey

O, 03

1 LOI

May 16,

2H? 9i 03

    J    une
    ttt

of Lake Biwa

1 O. Ol 1

1 O. 02

2 O. Ol 6

1 O. 04

1967

'
21

61

)(

117

o.oe 3o o.2

     15 O.3

O.04 178 1.2

X5

15

15. e

O. 6

1967

Sampling NTo.

Oligochaeta
Chironomidae
larvae
 Tendipes
 Plttfnostt.s

 (Meigen)
 (Unidentlfied
  sp. )
IMollusca

 Gastropoda
 Semist{lcospii-a

 decipiens

 (Westerlund)
 Pelecypoda
 Unio biwae
 Kobelt
 Pisidit{•m
 kawamit.i'az

o.N

6

1

 Lr.

0. 03

 30.N

2

 g•

O. 04

3 e. ol

2 L16

oSN

2

•1

3

 g•

O. 02

O. 02,

O. Ol

O. 92

6. 08

 Average ""'

Ind,lm2 glm2

163 L3

89.

104

95

51

O. 3

O.3

30. 8

90. 0

No.

1

1

 Sr,

O. 03

 ?oN

2 O. 05

  -1

1 5. 04

2

 g.

0. 01

e. oo

No.

1

:

3 "'

 g•

O. 03

O. 03

o. oo

 15 29.6

326 O.4

 Average
Ind./m2 gfin2

  ? 1.e

gg

15

1.2

o. e

74.6
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 lvlori

 SPhaerittm
 JaPomcttm
 biwaense Mori

 Pupae of
 Si m.ll. lii9ae*

Date .
Sampling No.

            No.

01igochaeta 1
Hirudinea
Nematoda
Chironornidae
larvae
 Tendipes
 pltemostts

  (Meigen) 2
Mollusca
 Gastropoda
 Semist{lcosPi?-a

 decipiens

.(Westerlund) -

1-

 1g6 o.

 2 O. 02

 1 O.06

Ju.ly 15,

   2

No. g.

 1 O. 03

O.Ol 1 o. oo

Norio SuzuKi and Syuiti

           Na-3

   - 30 O.3

   - 15 O.9

 1967

   3 Ave}age
 No. g. Incl.!m2 g/m2

  1 O.02 44 O.{

 3 O.OO 44 O.O

   - 44 O.1

MoRI

7 O. 03

   August
   1'''

No. g. No.

2 O. Ol 1

15,

2

 g.

0. 03

1967

    3

No. g.

 1 O. 05
 1 O.03

 2 2.

 196Z

   3
No. g.

.i9.4.. 9.:4

'tt'"Le"'r'age

Ind.lm"- g!m2

 59 L3
 15 O.4

Date

Sampling NTo.

Oligochaeta
Mollusca
 Gastropoda
 Semisttlcospira

 decipiens

 (Westerlund)
 Pelecypoda
 Unio biwae
 Kobelt

Date

     .S9.Rt.ember 2e, lg67

  1 2 3 Average
No. g. No. g. No. g. Ind,/m2 g!m2

1 O. 06 1 O. 02 1 O. Ol 44 1.3

  m Ii 8ISa"l`, ,.,, 3e 6.s

  M - .1.9.:.Z5 i.fi ii..l.

     November 16, 199.7.......mm

     October 21,

   12
No. g. No. g.

 1 o. ol 3 o. el

 - 2L04 2

l i• 3.i :. i

   December 16,

09 g-9 3.i .

    Average

  Ind./'Im2 gfm2

   59. 0.3

37
'

o

l
19..9.1-

Sampling No.

Oligochaeta
Chironomidae

No.

?

1

 g. No.

O. 05 ?

2

 g.

O. 10

   3
No. g.

 1 O. Ol

  Average

Ind,lm2 gfm2

  ? 2.4
o.N

?

1

 g.

0. 12

N

 2

g6go.Åé

3

 g•

O. 04

 59. 26.1)L

 30 84.0

 Average
Incl.fm2 gfm2

  ? L.7
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Aia-3

larvae
SPant'otoma

  sp. 1 0. 02
 (Unidentified
  sp.) 1 0. 01
Crustacea
Maci'ob2'achium

 nzPPonense

 (DeHaan) -
lvfollusca

 Gastropoda
 Semisulcospii'a

 decipiens

 (Westerlui]d) -

1 O. Ol 30

      15

O. 4

O.I

2 2. 67 1 O. 13 44 4L4

13 O. 15 2 O.Ol 2 O.O.P, 25.P,

2 O.8 1 O. 04

3 O. 81

2. 7

44 1.?..4

1 O.13 59 13.9

C Variation in number and biomass of benthic

   animals among stations

   Data obtained over two years (1966 and x967) were available for this
purpose. As several miscalculations and misprints were found in the
published data of 1966, recalculations were made from original data.
   In the begining of 1966 tlae survey were carried out twice or thrice a
month so tliat mean values were obtained from two or three values and they
were regarded as representative values of the month.
   The comparisons of numbers and biomasses of benthos among stations
were performed only on Oligochaeta including several species, two species of
Chironomidae larva (SPaniotoma sp. and TendiPes Plumosus) and two species
of Mollusca (SemisulcosPira deciPiens and Corbicula sandai), since tliey were
rather abundant in these areas and made it possible to compare.

1. 01igochaeta

Table 5

Ie-l. Nb 2 Nb5 Na 3

Month

January
February
March
April

May

1966
gfm2
 10. 0

 13. 2

 13. 5

 12. 0

 24. 3

1967
glm2
  3. 6

  5. 0

  1.6
  3. 2

  9. 6

1966
glm2
  O. 9

  3. 6

  L2
  O. 1

  O. I

1967
gfrn2

  O. 3

  O. 9

  O. 3

  O. 1

  O.6

1966
glm2
  7. 2

  7. 0

  5. 5

  3. 6

  1.4

1967
glm2
 10. 3

  5. 2

  8.0
  2. 5

  2. 8

1966
glm2
  4. 3

  L6
  4. 1

  O. 8

  L5

1967
glm2
 11. 5

  6. 5

  6. 7

  3. 0

  1. 3
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   June O.6 3.7 O.4 O.1 2.5 1.5 L2 1.0
   July Z8 2.4 O.3 O.e 2.1 1.9 O.6 O.9
   August s.3 g.3 o.o o.e e.o 1.3 1.o 1.3
   September 3.6 3.2 O.4 O.1 1.8 L6 1.8 L3
   October 9.0 5.9 O.O O.O 3.0 4.3 1.5 O.3
   November 5.9 9.9 O.e O.O 3.2 1.8 3.0 2.4
   December 7.7 9. 9. 0.l O.O IO.7 Z2 2.8 2.7
   Average 9. .4 5.6 O.6 O.2 4.0 4.0 2.0 3.2

    General trend of variations among stations in biomass of Oligoclaaeta in 1967
was very similar with that of 1966, showing the greatest value at station Ie-1
and the least at station Nb 2. High organic content of the bottom mud at
station Ie-1 seems to be responsible for the greatest abundance there. Besides,
the least biomass of Oligochaeta at station Nb 2 seems to be caused by the sandy
bottom prevailing there around. These phenomena ought to be investigated
in details in future,

                            2. Chironomidae larva

                                  Table 6

                               SPaniotoma sp.

                             Nb5 Na3
  'N"l'6"H'''I'A'"""""""""N'6'1']'S,//66'g]'lll'i""'k'81'11'ki',S6'i"g'IM'', "l .JIRg66'g]'l"'I"""Kl8'1']'S',.67,,.,

   .JanLlary 70 1.6 O O 677 10.5 133 2.2
   February 45 1.4 O O 170 3.6 104 2.4
   March 5 O.1 15 O.I 197 3.9 104 1.9   April II 4.2 30 O.6 37 O.4 15 O.3   lfay oo oo s o.2 oo   June OO 15 O.3 OO OO   [fuly OO OO OO OO   August oo oo oo oo   September OO OO OO OO   October OO OO OO OO   November 74 1.5 15 O.4 237 3.7 30 O.4
   December O O 192 L9.. 133 1.8 252 2.7
   Average !7 O.7 22 O.3 122 2.e 53 O.8
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 Tendipes pltemostts

Nb 5

Month
.Ianuary

February
March
April

May
June
July
August
September
October
November
December

    1966
)NLTo. Im2

    o
    8
   40

i18o

glm2
 o
 O. 3
 'l. 6

,.,.. O

 o
 o
 O. 3
 O. 3

 o
 O. 6
  O. 9

  O.6

    1967
No. Im2

   74
   44
   44
   30
    o
   15
   74
    o
    0
   15
    o
    o

glm2
 1. 8

 O. 8

 l.{
 O. 8

 o
 O. 3

 l.O
 o
 o
 O. 3

 o
 o

    1966
No. 1rn2

  o
  o
  5
  o
 15
  o
  o
  o
  e
  o
  o
  15

   Na 3

          1967
glm2 No.!m2

ii

il il

Average 15 O. 4 25 e. 6 2. 9 o.o 19

glm2
 O. 4

 o
 e. 3

 o
 O. 3

 1.2
 O. 1

 o
 o
 o
 o
 o

 O.2

    TendiPes Plumosus (Meigen), SPaniotoma sp., Penlaneura., PhaenoPseclra sp.
and few unidentified species were found in samples. SPaniotoma and [Z'encliPes
appeared abundantly at stations NTb 5 and Na 3, other species were rather scarce
lll cftmount.

's

t'

677

200

oo1

i'

R
YR

N
o

tRgaLgÅ}/gma sp

1966 +1967---g

oo
)5o

     --eee-

     MON T
Seasonal variations

AQ

"
24 68 10 12 246

Fig. 1.

/
e

        TLIen.gd!!E2.gs lumosus

k--1966+1967-N
e stat ion Nb 5

o station

           -e o    ny810 12 2468
H
in SPoniotoma sp. and

Na 3

oo!X

 10 12 2

MON
Tendipes

 4 6 8
TH

fJltt,?nostes

gS,t,

!



 122 Niorio SuzuKi and Syuiti lvloRi

   Table 6 shows that SPaniotoma was found much more at station Na 3,
whereas larger ntimber of TendiPes Plumosus was found at station Nb 5.
These two species were not found from Ie-1 and Nb 2. This shows that these
two species prefer shallow and muddy bottom as their habitat.
   Both SPaniotoma sp. and TendiPes Plumosbls show rather clear seasonal changes
(fi'g. 1). Larvae of SPaniotoma appear from Niovember to June, reach the
maximum in November or December at both stations Nb 5 and Na 3. Although
larvae of TendiPes Plblmosus appear almost every &onth at both stations, the

maximum number can be seen in March at Nb 5 and in May at Na 3 in 1966,
ancl in January at Nb 5 and in )VIay at Na 3 in 1967.

                          • 3. IViollusca

                                Table 7

                           Semisulcospira deciPiens

 lm"ww. Nb2 Nb5 .. ..pt. F. ..3. -- .. .".
Mont,h

January
February
March
April

May
June
July
August
September
October
November
December

' Average

 Month
 January
 February
 March
 April
 May
 June

  1966
No.lm2 g!m2

 37 7.9
 30 IL8
  5 L7
  oo
 .?.3 12.5

  oo
 15 O.4
  oo
 15 4.l
 30 14.3
  oo
  oo

  1967
No./m2 g!m2

 15 9.9
  oo
  oo
 30 12.7
 44 27.2
  oo
 59 6.3
  oo
 3e 15.0
 30 I6.9
 59 I9.4
  oo

  1966
No.lm2 g/m2

 19 23.5
  8 15.2
  oo  8 41.'3

  oo
  oo
 15 31.8
  oo
  oo
  oo
 30 76.9
  oo

  1967
No.lm2 g/m2

 15 35.1
  oo
  oo
 15 32.9
 15 O.6
  oo
  oo
 15 1.6
 15 O.O
  oo
 44 33.7
  oo

  1966
No.fm2 gfm2

 33 41.8
 23 19.9
 34 30.2
 22 20.4
  8 9.1
 30 39.5
 15 8.1
 30 53.3
 30 32.3
 15 7.3
 30 41.4
 30 46.2

  1967
No,fm2 g7m2

 44 66.6
 44 25.2
 59 77.1
 15 15.0
 59 30.8
  oo
  oo
 30 3LO
 30 6,8
 59 26.2
 44 41.4
 59 13.9

l3 4.4 22 9.0 7 15.7

   Corbicz(la sandai

  Nb2
    1966
No. fm2

   59
  104
  118
  215
  111
   44

g!m2
 58. 8

143. 6

 89. 5

255. 5

110. 3

 3{.1

    1967
No. Im2

   15
   44
    o
   59
   15
  207

glm2
 22. 2

78. 3

 o
 37. 9

 O. 4
239. 9

10 8.7

    1966
No. 1rn2

   11
    8
    o
    o
   15
    e

  25 2{.1 37 2Z8

   Nb 5

          1967
glm2 No.lm2 glm2
29.7 O O
 4.6 O O o oo o oe79.5 15 5L2
 o oo
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July
August
September
October
November
Deceinber

44
44

174

89

 15

 e

 .?.9. 4

 79. 9

152

109

 LO
 o

 89

 o
133

118

 15

 o

 37. 6

 o
121. 8

186. 3

 2. 7

 o

i9   1 o

o
o

30. 9

o

o

ik   1 o
o

o

60. 8

o

o

   Average 76 89.0 58 60.6 4 IL.1 2.5 9.3
   The following species were found in 'tlie samples co]leÅëted at Nb 2, Nb 5
and Na 3 during two years (1966-1967), whereas nothing was found at Ie-l.

                Gastropoda
       Heterogen longisPira (Smith)
       Valvata (Cincinna) joPonica v. Martens
       Parafossarulus manchoecricus joPonicecs (Pilsbry)
       SemisulcosPira deciPiens (Westerlund)
       SemisulcosPira bensoni reiniana (Brot)

                Pelecypoda
       Lanceolaria oxyrhyncha (xT. Martens)
       Unio biwae Kobelt
       fnversidens bradli (Kobelt)
       fnversidens reiniana (Kobelt)
       Anodonta calipygos Kobelt
       Corbicula sandai Reinhardt
       Pisidum hawamurai Mori
       SPhaerium joPonicum biwaense Mori

SemisulcosPira deciPiens and Corbicula sandai were the best two in amount which
were found in the surveys, so the numbers and biomasses of them are shown in
table 7.

   SemisulcosPira deciPiens was found in larger aiinount at station Na 3 than
statLons Nb 2 and Nb 5, while Corbicula sandai was Åíotmd considerably more
at station Nb 2. It is natural tlaat larger numbers of S. deciPiens are living
at station Na3and those of C. sandai at station Nb 2, because S. deciPiens
pre'fers mud substrcatum to sandy substratum and C. sandai pi"efers sandy
substratum. Althoug'h Ie-1 1ias muddy bottom, it is too deep to inhabit for
S. deciPiens.

   The authors would like to appreciate here Dr. Eiji }{[arada for the
identification of shrimps.
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