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   The planl<ton community of any great lake iR a prime or all old age is said
to have kept an equilibrium in its constit"tion as well as its seasoRal periodicity,
but it seldom loses its balance.
  That no great change has occuryed in tlte plankton of Lake Biwa for the past
times, at least during the last severcal thousands years, was demonstrated by my
microfossil ana}yses of the core samples of bottom deposits wkich were taken
from the profuRdal zone of this lake (K. NEGoRo, 1954b, '58). It seems, how-
ever, probable that the changes of secondary importance in tlte plaRkton of
Lake Biwa took place occassiomally in the past, even if they happened very
rerely.

   So far as I have known, these changes of the so-called secondary importance
in the plankton of Lake Biwa have beeR observed in the following three
occasions, one of which was only experienced by me:
   1) Prof. Em. 'ii'amiji KAwApti(uRA, who was the director of our Station,
noticed in about 1925 a considerable multiplicaÅíion of Ceratium hirundinella, by
which the lake water showed a brown colour.
   2) Mr. Yasuji KoNDo, a forrner member of our Station, observed a rerr}ark-
able phenomenon in about 1932, at which the lake water showedastrongly
alkaline reaction due to the enormous occurrence of Nodularia sp. in the sogth-
ern shallower part (the so-called auxMary basin) of Lake Biwa.
   3) Early in Octobei' of 1958 an enormous multiplicatioR of a single species,
Botryococctes Braunii, was foundt by me in the main basin of Lal<e Biwa, the
whole water of which had become deeply muddy coleur due te tlte attacking
of the typkoon on August 25th of tlie same year.

                                  z.

    In the recent years the remarkable changes of plankton components were
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twice observecl in the wlto!e basin of Lake Biwa. I should like to report here
those changes.

   1. An expgosive ?nultipgicatio•n of Closterium acicuiare T. WEsT var. sub-
pronum W. et G. S. WEsT.

   Closterium aciculare Tuffeg WEsT var. subpronum W. et G. S. WEsT (W.
and G. S. WEsT, 1902, '04) is ever a member of the plankton in the main basin
of Lake Biwa (K. NEGoRo, 1954a, '56). Itis a slender, straight form, curving
slightly only near the encls; breadth 4.5-7pt, breadth of apices 1-1.5L{; length
450-650pt, about one hundred times loRger tkan diameter. Cell-wall smooth and
colourless, chloroplasts with 5 to 14 pyrenoids, each of terminai vacuoles coR-
taiiting one moving grangle. In Lake Biwa tltis planktonic desmid appears
usually in spring (Feb.-May) and autumn (SeptrNov.), being tlte most abuxxdant
from April to May.
   From February of 1958 this desmid showed a tendency to increase slightly,
and from the end of January of the next year it began active multiplicatioB.
During the two months or so of the spring, from the end of March to the end
of May of 1959, it reached a maximum mukiplicatioR; the individual Rumber
per litre of water was ten or moi'e times as that of a normal year. Then to-
ward tke summer of the same year the alga decreased gradually and from the
mlddle of October began to increase again. Even at the end of December it
occurred in a considerable quaRtity, continulng to the end of Aprll of 1960.
Thereafter the alga diminished rapidly its number.
   Durin.g the kigltest multiplication period of this desmid, it was striking
that a white plankton-net was soon coloured green by filtration of lake water
and the decayed algal cells fell like dust over the leaves of submerged plants.
The fibre or textile maRufactories by the lal<e had some trouble in usi#g the
lake water; moreover, the watef-works eÅí Kyoto city met witk a diMculty
to filter the water conducted from Lake Biwa.
   Mr. Mitsugi OisHi, an univeursity student under rny leadership, made in
1959 a study on tke plankton oÅí the Seta-gawa Rivef, the Gnly natural ouÅílet
of Lake Biwa (M. Oism, MS.). According to hi$ calculation, the lndlvldgal
number of Closter'iuin aciculare var. subPronum per litre of water at the starting
point of the ontlet kas been clianged with the progress of months, as showR
in the followlng table (Table 1).
   From the results of my study on a great number of plankton material
cellected in 1950 from the whole littoral regions of the main basiR of Lake Biwa,
I have come to a concluslon that the centre of the occurrence of Ciosteriwn
acicitlare var. subPronum may be located in the Rorthernmost region oS the Iake
(K. NEGoRo, 1954a). At the beginning of July of l959, I had fortunately an
opportunity to make a limnological survey of this region (off the Tsuzurao
Peninsgla) and was able to ascertain my supposition. I ltave observed theye
an astonishing multipl2catien of the desmid, whick I have never met with else-
where. The result of this observation is as follows (Table 2).
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   The zone of 0-5m deep coRtaiRed as many as 130 thousands individuals
of the desmld in 1 litre water, but 40-60m zone only ca.2 thousands. The
materials from the zone below 5m comprised a great number of feded cells of
thls alga.

   2. A sudden occw"re•nce of Daphnia galeata G. O. SAits.

   OR October 4th, 1958, Mr. Hisanao YAMAGucw, a member of the .otaff of ottr
Station, discovered a daphnid with a pointed head abottt 2.5mm long, which
had never beexx found in this lake, ln the piaRkton material collected at a station
of 3m deep in the main basin of Lake Biwa off Hikone city. This crustacean
was identified by Prof. M. UENo as a peculiar race of DaPl?,nia galeata G. O.
SARs. Afterwards this daphnid was also seen in the southern or auxiliayy basin
uRtil She middle of December. In the next year, too, this planktonid aRimal
appeared in the auxillary basiR on September 26th and disappeared entirely on
December IOth.
   According to Oism's study (M. Oisffi, MS.), DaPhnia ga,ieata was Åíound at
the starting point of the outlet Seta-gawa in the following number (Table 3) :
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           water oÅí the Seta-gawa River, the only natural outlet of I.ake Biwa.
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                                  3.

   By what these chaRges of the so-ca}led secondary importaRce have been
caused in the plankton of Lalge Blwa? The causes of the first and secoRd
chaRges stated above are unknown. It is, however, evident that the third-
mentioned change experienced by me was cattsed by the turbidity .of lake water
due to the disturbance by typhoon. Just after that time tke physical and
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chemical condiSions measured in the main basin off Omatsu at the western
coast were as fol!ows (Table 4).
   The transparency of water measured with SEccm'$ white disc was only 90cm,
wiiile it was several maetres at tke same season of a normal year. The lal<e
water was stroRgly Åíurbid and was a yellowish brown in colour due to suspend-
ed muddy parSicle$. This turbldity of lake water spread in the whole basin
did not disappear for ihree months after ehe disturbance by tke violent wind
(the typhoon No. 13 of tkis year). I have never seen $uch thick turbidities in
Lake Biwa over Åíhe last ten years, with the exception of this occassion. Vhe
two plankton changes in recent years, i.e., aR explosive multiplication of Closte-
riecm aciculare var. sttbPronum and a suddell occurrence of DaPJtnia galeata,
$eem to agree in time. What changes of natural conditions in Lake Biwa have
caused such remarkable phenomena? According te the investigations by the
Fishery Experimental StatioR of Shiga Prefecture and by the Water-works
Bureau of Kyoto City, no conspicuous changes are found in the temperature
of water as well as in the quantity of nutrients dissolved iR water (Fish. Exp.
Stat. Shiga Pref. 1958, '59, '60; WaSer-worl<s Bureatt of Kyoto City, 1957, '58,
'59). However, so far as the radioactivity measurement$ of lal<e water are con-
cerned, there is fognd a marked ckange of yadioactivity in recent years (Water-
works Bureau of Kyoto City, 1957, '58, '59). It has become extraordinarily
higher for cabout ten months, from July of 1958 to May of the next year; it
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(in average) was 8.6:hrl.7 c.p.m./l*' in February, 1959, 9.7Å}-1.6 c.p.m./l in April,

while it was 2.0=i 1.4 and 1.7Å}1.6 c.p.m./l respectively ill the corresponding
months ef 1958.
    I suppose that the two reraarkable chakges in the plankton of Lake Biwa
in recent years would have any relation with the chaRge iR radioactlvity of
the lake water. It may be safe to say that tke unusual development of plankton,
iR particuiar of tlte algal planl<ton under cofisideration here, was caused by the
minute change in quantity of any rare but indlspensable minor constltuent,
which might possibly have arisen from the alteration of radioactivity in the
water.

    I wish to express my hearty thanks to Prof. Dr. M. UENo for his kindness
in feading the manuscript and to Prof. Dr. M. IcffiKAwA, director of the Otsu
Hydrobiological Station, for his enceuragement.

                                 References

FIsl{ERy EXPERIIve[ENTAL STATIoN oF SmGA ?REI?EcTuRE, 1958, '59, '60. Regular limnolo-
       gical observations in Lal<e Biwa. Sci. Rep. Fish. Exp. Stat. Shiga Pref., NDs. 9, 10, 11.

       (In Japanese.)
NEGoRo, K. 1954a. The planl<ton of Åíake Biwa. Sci. Rep. Fish. Exp. Stat. Shiga Pref., Spec.
       Publ. in 1954. Pp. 1-40, 10 plates with 101 figures, 2 tables. (In JapaRese.)

--•--  l954b. The diatom shells in the deposits of the profundal zone of Lake Biwa. Kagaku,
       24: 527-528. (In Japanese.)

".....t..t..t..tt.
 1956. The phytoplankton of the main basin of Lal{e Biwa-ko. Jap. J. Limnol., 18 : 37-47.

       (In Japanese, with English summary.)
rm 1958. An analytical study of diatom shells in the bottom deposlts oÅí Lake Biwa-ko.
       Ibid., 19: 77-84. (In Japanese, with English summary.)
Oism, M., MS. Studies on the p;anl<ton of the Seta-gawa River, the only Ratural outiet of
       Lake Biwa.
WAcER-woRi<s BuREAv oF Kyo'yo CITy, 1957, '58, '59. Report on the results of scientlfic
       test of the drinking water. Nos. of 1957, 1958 and 1959. (In Japanese.)
WEsT, W., & G. S. WEsT, 1902. A contribution to the freshwater algae of the north of
       Ireland. Transact. Roy. Irish Acad., 32, B, L
      & -------- 1904. A menograph ef the British Desmidiaceae. Vol. I. London.

Figs.

Fig.

Fig.

                  Exp}amation ef Mate g

 1 and 2. 'I'he plankton of Ciosteritem aciculare T. WEsl' var. sscbpront.cm W.

   et G. S. WEsT at a period ef its enormous multiplication, accompanied
   with few individuals of Ceratiecm hirundinegga and staz4rastrum paradoxtt?n.

3. DaPhnia galeata G. O. SARs.
4. A pointed head of Daph?tia ga{eata G. O. SApNs.
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