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    The regular limnological survey on benthos at fotir stations selected in Lake
Biwa has been carrying on as a part of the routine work of the Otsu Hydrobiological
Station. The acim of this research is to detect quantitative as well as qualitative
changes in benthic communities extending over a long period (Morl et al. 1967;
Sllzuki and liVlori 1967).

    The collecting stations and their conditions, the inethods for collection tmd t.lie

results during past four years have been mentioned in the previous papers (2,3,4,5).
    Some notable trends in change of amount of benthic animals are recognizable
at some stations during five years (1966-1970). A gradual increase of Oligochaeta,
a snail SemisulcosPira decipiens (Westerlund) and a clam Unio bizvae Kobelt, and a
gradual decrease of chironomid larvae Spaniotoma spp. and a clam Corbicula sandai
Reinhardt are all worth attention.
    The numbers of individuals and total fresh weights o17 three samples (each
15Å~15cin) and their average values per m2 are shown in the following tables (Tcftble
1-Table 4). In these tables the following marks are used.
    - : No specimen was collected.
    ? : Uncountable becanse of various reasons.
    .   ( ): Average value calculated from one or two samples.
    The series of reports were edited by the Director of the Station, Syuiti llvlori,
and the present part, on the benthos, was arranged especially by Syuiti IMori and
Tetsuya Narita. [ll"he collectaon of samples was perforined chiefly 1)y livl. Niakanishi,

T. Niarita, T. Ueda, Y. rixiTakajima and A. K. awabata, and other meinbers of the Otsu

Hydrobiologica} Station have assisted this survey in many ways.

1)

2)

Contribution from the
JIBP-PF Publication

 Otsu Hydrobiologcal
No. 121.

Station, Kyoto University, N/ o. 215.
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                   A. Benthic cominEmity at Station Ie-1
   Station Ie-1 has 'been chosen as a representative of the northern part of the
lalce or main basin, where the iake is oligotrophic and the depth is about 74 m.
   Animals foand in the samples in 1970 were OIigochaeta, Hirudinea, Amphipoda
and Pelecypoda as shown in Table 1. A pelecypod mollusc Pisidium lacustre
Woodward, that appeared unusually abundantly through 1968, was only found in
January in 1970, which seemed to be recoxrered to an ordinary state. On the other
hand, oligochaete womns increased continuously. As the reason of this change vxiill
be considered Iater.
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          B. Benthic communities at Stat,ions Nb-2, .Nib-5 and Na-3
   Stations Nib-2, NTb-5 and Na-3 have been chosen as the representatives of the
mesotrophic southern part of the lake or sub-basin. .NTb-2 (sand or sandy mud
subst;-atum) and Na-3 (inuddy substratum) are the stations located O.1kiri off the
east and west coast of the southern part of the iake respectively, and both are about
2m in depth, whi}e Station /Nb-5 (muddy substratum) is in the central part of the
southern Iake and about 4.5m an depth.
   Results are shown in Tables 2, 3 and 4. Animals fotmd wei-e Pisces (1 sp.)
Oligochaeta, ILIirudinea, Chironomidae Iarvae (;nore than 4 spp.), Gastropocla inol-
}uscs (5 spp.), Pelecypoda molluscs (4 spp.) and Decapoda crustaceaRs (3 spp.).
It is noticeable that Oligochaeta, the snail Semisulcospira deciPiens (WesteylLmd) and
the clam Unio bizciae Kobelt increased steadily, but chironomid Iarvae Spaniotoma
spp. and the clam Corbicula sandai Reinharclt clecreased continuously through past
five years. FXs the cause of these changes is cliscussed in the later paragraph.
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             C. Illemarkable treitds k/i biomasf clianges of benthic
                 animals cluring past, five >rears (1966-1970)
    There are sonie reinarkable trends in biornasschangeg. of several benthic aniinals
since 1966. X,Xie w'ish to point otit general features of those changes ancl to consider

on their causes.
1. 01igochaetes

    ,tXverage amotints oi" oligochaete l'rom 1966 through 1970 at Stations Ie•-l, Nb-2,

Nb-5 ancl tNTa-3 are illustrated in Fig. 1. It is clear that a gracltial increase of
population iS seen at aH stations. X,Xie are afraicl that this phenomenon might be
incluced, at least partly, by iiLcrea$iiLg eutrophication, and if it is true, it iT}ust be

iaoticed thcat eut.rophicataon is proceeding even at the deep bottom more than 70
meters in the cent,ral payt, of Lal<e Biw,a

              Y.r.
                              Oligochaeta
              -20

               15
                                                    Ie-1

              10

                                                    Na-3
               5

               o

            Fig. 1.

2. Chironomicl
    Flg. 2 shows
(IMeigen). The
clearly clecreased,

seeins alfo to be

---
                        Nb-5

                      Nb-2

     1966 1967 1968 l969 1970
   Change of Average annual biomass of oligochaete worms from
  f966 through 1970.

Iarvae

   changes of bioinass of Spaniotoma spp. and Tendill)es Piumosecs
 population of the latter is not changed, but that of the forrner is
  especially at. Station Na-3. Il'he gr.ftcltial clecrease oi' biomass
 aii indicatioi:t of the progress ol' eutroplticatloi:i.
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l
tmo"

giii,

     Na-3

      i"t i--' '
   . 'Nb-5
r

        .o-.

SYiliiLi }VIORI

Spaniotoma spp.

Tendipes pturnosus

Na-3
    h -.O' -

- "-N
   ss
     xs
       NN
        Nx.e

                   1966 1967 196S 1969 l970
                  Fig. 2. Biomass change of some chironomid ]arvae.

3. Pelecypod molluscs
  a) Corbicula sandai Reinharct' (Seta-sijimi)
   The annual change of a clain, Corbicula sandai Reinhardt, wlaich is oRe of
abundant molluscs in this lake, is shown ilt Fig. 3. It is clear that the ainount is
decreasing both at liNjib-2 and iNb-5. They have been rarely found at Na-3 aficl have
never been found at Ie-1 dttring past five years.
   X]scJe can suppose several causes for this phenomenon. First, the progress of
eutrophication may be responsible for, because this clain is an inhal]}itant of clear
water area. The other reason, especially at Station .Nib-2, may be a direct human

             Yg!flmi corbicula sandai
             100

             60

              60

              40

                                                 Nb-2
              20

                                                 Nb-5
               o

Fig.

    1966 1967
3. Change of annual
 1966 through 1970

     19SS

average biomass

1969 1970
of Corbicula san dai from.
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effect due to an increasiBg fishing pressure and a mechafiical bottom digging for
getting sand t'or construction. Around Station Nb-2 lias been a good fishing place
for the clain, but now the resource is subjected to a serious Clamage.
  b) Unio biwae Kobelt (Tatebosi)
    Contrary to the case of Corbicula this mussel is increasing, especiaHy remarkable
at .}/KQia-3 (Fig. 4). This inussel is a little more foncl of muddy bottom than Cor-
bicula cloes, and is conjectured to be more resistant to etttrophication than Corbicula
is. I`Iowever, the feal cause of this increase is not c]ear.

lio

'o2

o

Unio biwae

Na-3

1'l,b-
x

4. Gastropod

      1966

    Fig• 4.

mol1usc

g)Kl-

IOO

so

60

40

   20

   o

Fig• 5.

    1967

Biomass change

1968

of Unio

Semisulcospira

  1969

bizvae

decipiens

1970

Na-3

x

Nb-2

Nb-5

  1966 1967
 Change of annual
from 1966 through

     196B

average biomass
1970.

1969 l970
of Senzisztlcospii'a decip iens
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    Fig. 5 showg. the annual change ol' SemisulcosPira decipiens (Westerlund)(Ibo-
lcawanina). The trend of change of this gastropod at StatioRs Ixil'b-2 and Nb-5 is
not clear, but that at Na-3 is very clear-increasing. The cause of this phenomenon
is not l<nown yet.
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