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PLANKTON OF THE LAKES OF THE ISLAND 

OF ETOROFU (ITURUP)* 

BY 

MASUZO UENO 

（上野盆三）

(With six text-figures) 

The present paper deals with the plankton collected during the two Jim-

nological expeditions in the lakes of the Island of Etorofu, one of the South 

Kuriles. The materials were obtained in the first expedition of July-August, 

1932, by Dr. D. MrYADI in twenty lakes, and in the second of July-September, 

1933, by Viscount A. TANAKA and Mr. R. Hosrno in six lakes, three of which 

left unexplored in the preceding year. On the Cladocera of the first collection 

a short report was already published by the present writer (UENO 1933). I am 

much obliged to Dr. D. MIYADI and Viscount A. TANAKA, who allowed me to 

undertake this work. My thanks are also due to Frof. K. AKATSUKA or the 

identification of some species of algae. 

1. Remarks on the Localities 

It is not necessary to describe the lakes in detail, as a full account of them 

was already given by MIYADI (1933). Except the fo山 volcaniclakes : Shibetoro-

ko, Urumobetsu・koKimonma-numa and Kimonma-ponto, all lakes seem to be 

a marine relic (sand-dammed type), their water surface lying usually not higher 

than 10 m above sea level. 

Owing to low atmospheric temperature, weak sunshine and also to very heavy 

winds, the water temperatures of the lakes were low, forming only Incomplete 

stratifications. The stagnation period of the water in these lakes seems to be 

markedly shortened. The lakes of volcanic origin have the neutral or weakly 

acid water, while the surface water of the coast-lakes show rather pronounced 

alkaline reaction, their pH-values being mostly higher than 8.o. The large 

amounts of total residues were obtained in the co昌st-lakes,but in the water of 

volcanic lakes the relatively small amounts of inorganic substances were etsti-

mated. N and P were read mostly oligo-or mesotype. Some shallow lakes 

発 Contributionfrom the Otsu Hydrobiological Station, Kyoto Imperial University. 

(Trans. Sapporo Nat. Hist. Soc., Vol. XIII, Pt. 3, r934] 
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Table I. Lakes of Etorofu1> (A丘町 A.TANAKA ancl R. Hosmo) 

Marne of Jake 

Slubetoro・ko •.. 

Toro『numa ... 

Seseki一numa --・ 

Shana-numa ... 

R・iusu. numa… 
Rulietsu-numa ... 

Kinconma-numa 

Kinconma・ pontii …．．． 
Kamoikotan-numユ…．．．
N:ubo-numa… 

I I Maxi-
Altitude ' Area I mum I Temp. 0q I I D:it I pH** (m) I ＇時四 ） I depth I e持 j (surface) 1 
I I (m, 

173 i 2,691,000 I 4.0 I 3. VIII叶 2r.3 i 7.5作
c. 3 I l,358,000 I 21.0 I 17. VII .32 I 12.l 1 6.8 (6吋
IO : 365,750 I 5.8 I 20. VII .32 I 14.8 I 6.7 (6.5) 
IO I 993,000 I 3.0 I思 VII.
c. 5 I 2,081’000 : 12.5 I 26. VII .32 I 15.4 I 8.2 (8.2 ） 
c. 4 I 280,000 i 3.5 I 27. VII♂ I 14.6 I 8.4 (P ） 
9 ! l,907,500 I 2・0 I 9. VIII・32I 14.0 I 6.4 (6.3J 

29. VIII .33 I’23.6 I 6.8 (6.8 J 
c 9 12,750 I. l 30. VIII .33 22.5 6.o (6.o) 

c. 4 26,500 50 cm 30. VIII .33 22.5 9.0 (9.0 

6 2,636,500 I.2 ro. VIII .32 18.4 8.4 (8.4) 

4 I 4,065,000 15・7 ::;o. VII .32 , 14・4 7・0(6.7) Tosi i 110 lo I 
Eζin:on-numa ... ... ... c. 8 570,000 5.0 r. VIII .32 14.4 8.2 (8.2J 

¥ anke nu ma . . . c. 2 200,000 r.8 I 3r. VII .32 14.2 6.5 (6引

25. VIII .33 20.l 6.5 (6.4) 

Rebun-numa……… i c. 2 I 610,000 I 2.0 I 3r. VII .32 13・7 n (7・3)
25. VIII .33 19.0 p (6.9) 

Urumobetsu-ko 83 5,818,000 48.0 i 5. VIII .32 l r.5 7.0 (6.3) 

* Dates indicate the days on which the samples were collected. 

保持 Figures in parenthesis are the valpes olitained from the bottom-water. 
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such as Toro-numa and Seseki-numa, however, preserve a goocl content of 

phosphorus. The chemical analyses show that the water of most lakes consumed 

rather large amounts of KMn04’but there are found no dystrophic lakes in 

true sense (MIYADI 1933). It is clear that s叩 h large quantities of oxygen 

consumed are not correlated with the humic sub~tances or vegetable extractives 

in the water. Most of the lakes are the harmonic type ancl some shallow ones 

are often in a pronounced eutrophic condition 

I) In the subsequent tables the following abbreviat ・ ons立reused to indicate the Jakes. 

Sし Shibetoro-ko. Tr. Toro numa. Se. Se田ki-numa.

Sa. Shana-numa_ Ru. Rubetsu-nurna. Ra. Rausu-numa. 

Kk. Kamoムckotan-numa. Ka. Kirnonma-numa. Kp. Kimonrn江ponto.

Na. Naibo-numa. Ts. Toshimoふko. Km. Kirnon numa. 

Ya. Yank岳numa. R岳. Rebun-numa. Ur. Urumolietsu-ko. 
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I. S 1ibctoro ko. Altho:1gh the pbn:<ton-production of this c:i!dera lake 

was p:)or. there were found many littoral forms of rotifers and cladocerans, 

a日10ngwhich was Notholca striata acuminaんzrecorded for 

the白rsttime from the Kuriles. A water-bloom consisting 

of λfelosira, Anabaena and Dinobヮonwas very slightly de-
velopecJ. 

2. Toro-numa. The plankton is scarcely produced; 

the collection contained a small number of a calanoid Euり，＿

temora affinis, a yo川 gform of Cyclops and three species 

of rotifers, but a massive water-bloom of Anabaena cグ'Cina/is.

3. Seseki-numa. A sp巴cialfeature of the plankton in 

this lake is the occurrence of a larσe number of Conochilus 
b 

unicon幻 undEurytemora affims. Cladocera is represented 

by a dwarf race of Bosmina cor，ぽoni. The chief element of 

the phytoplankton is the ffoating diatoms of several species, 

though they are not so abundant as to form a distinct 

¥vater-bloom. 

4. Shana・numa. The plankton-production of this shallow lake is very 

small, young 旧日1sof Cyclops and a rotifer Anuraea cocli!earzs being the main 

components. Two species of Cladocera, Alona guttata and A. costata were also 

common. No phytoplankton was found at all in the samples. 

5・ Rubetsu-numa. The samples contained a large amount of a blue-green 

alga Oscillatoria lacustrzs. As the zooplarikter was secured a young form of 

Diaptomus only. 

6. Rausu-numa. The samples were 

whitish-blue in colour, owing to the 

floating contorted filaments of Anabama 

CZシcina!iswhich was so abundant as to cause 

a massive water-bloom. Another feature 

of the plankton is seen in the enormous 

quantity of F万rticdlacampanulata. This 

lake is also rich in rotifers and entomostrans. 

7. Kimonma-numa. The plankton of 
this maar obtained in r932 was represented 

by only three sp巴cies of Entomostraca, 

namely: Acantlzodiaptomus pacijicus yama-

nacenszs, Bosmina coregoni and Daphnz・3

Short Account of the Plankton 2. 
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Fig. 1. Not!to!ca 
stnαtaαc1111unata 
EHRENBERG. 

Dorsal view. Shi-
betoro ko (Aug. 3, 
1933)・ 

Plankton of Rausu numa. 
(July 26, 1932) 

、N:iter-bloomof Anabaena circi-
ua!is; Ez11ytemora '!!Jinis. 

Fig・2.
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longt》z・na,the白rstof which was in a large number. The other components 

were Anztr"iea cochlearis an<l Ceratium hzシundinellaboth in a small quantity. 
The former rotifer was met with abundantly in the samples of 1933 too, among 

which a cladoceran Mono.ザi!usdispar was found for the first time from the 

Kuriles. 
8. Kimonma-ponto. This small lake lies close to the west of Kimonma-

numa with a maximum depth of I. I 111. The plankton-production is rather large. 

consisfng of chiefly a calanoicl copepod and a rotifer Anuraea, the latter of 

which is very large in individual numbers (85 % of composition). 
9. Kamoikotan-numa. This is a small and very shallow lake (50 cm in 

maximum depth) feel by cold sp山 gs. The plankton is scarcely produced. 

Anuraea cochlearZ:r is the dominant zooplankter. Neverthless the samples con-

taine<l a good amount of some bentheic species of a diatom・ genus 1'ragilaria. 

10. Naibo-numa. The samples contained rather small quantities of or-

ganisms which consisted of six species，九mongwhich Basmina coregmzi and Eu-

ch!anis dilatata were the commonest. Of the phytoplankters, a blue-green alga 

Coelo.乎ltaeriumKutzingianum, a diatom Fragilaria crotonensis and many other 

green algae were common. 

I 1. Toshimoe-ko. In spite of that this lake receives water of Kimon-numa 

at the southern corner, it di佐rsmarl叩dlyin the property of the plankton from 

the latter. The samples were yellowish green, owing to the fertility of plankton-

diatoms consisting of chiefly }Vfelosira granulata, with profusions of Asterionella 

and Cyclotella. The occurrence of some species of Isokontae was also noticed. 

Of the zooplankters, Conoc!tilus, Asplancんnaand Anuraea were present in rather 

large quantities; a small number of Poly-

。rtltraand Ploesoma were also met with. 
The Entomostraca, consisted of merely a 

small number of Bosmina and Cyclops. 

12. Kimon-numa. Kimon-numa is the 

most interesting among the lakes, as far as 

the feature of the plankton is concerned. 

The principal constituents of the zooplanl王tor1 

wereβosmina coregoni, Sinoca!tαnus teneグlts ， 
Euryt. 

Thi,; lake is also characterized by the ap-

pear川 ceof a race of Dap初旬 longispina 

with a pointed helmet (UEKO r933）.’The 
phytoplankton scarcely yielded, only a small 

quantity of Anabaena having been detected. 

Fgi. 3. Plankton of Kirnon・i:uma
(Aug. 1, 1932). 

Daphni'' longispi.削 （ga!ea如、
Leptot!or，αまれultii,Bos minα COJe-

goni, Sinocala閉店 tenellus,Eu；γy-

temora rr.fJ界的事 C01；叫 hilusunicm担＇is.
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13-14. Yanke-numa and Rebun-numa. Yanke-numa is separated from 

Rebun-numa by a narrow泊 ndybar of the River Op己pon. The total quantity 

of the plankton of Iアanke-numais considerably small, containing only five species 

of organisms in the catches of both years. There occurred two rotifers, Anuraea 

cochlearis and P.：，印 刷 tnmcatum,an仁1a ca 

among which the 日rsttwo sp巴cies羽アerer巴lati、relyco口1mon. The plankton of 
Rebun-numa has a somewhat di佐rentappearance from that of Yanke-numa 

collected on the same day. There were found only a few numbers of Sino-

calamts te町 flusand Ezり1/cmoraそがnis凶 ngli昭 witha large amou此 ofvegetable 
de'.Jris and decayed crustac巴辻nshells. A large discoidal marine diatom Ara-

dmo1discus Elzrenbergi was also found in the samples. 

15. Urumobetsu-ko. As the phyto-

plankter of this large and deep caldera 

lake, Cer’atiumんirundinellaw江sonly found. 

The constituents of the zooplankton were 

princ江Ja!lyCrustacea, among which Dapんnia
lo庁 Z》inawith a short head and very short 

spine (UENO 1933) was the most abundant; 

Ac antんodiaptoms,Cyc勿sand Bosmina were 

also common. It is of a great ecological 

interest that the first-named calanoid is deep 

Fig. 4. Plankton of Ururnobetsu-ko carrot-red owing to the carotinoicl pigments 

(Aug・s,193~）. in the body, as was the case ＼、，iththe same 

D，ヂA卸．αω伊 ＇sfina （ア
Acanthodi，ザto山 Z口 J許σC夕icusyσρM『 acommon phenomenon to this species living 

nacensis, Copepoヨーdof c:_i,c1，ゲssp. in Japanese volcanic lakes of weakly acid 

water. 

3. General Considerations 

ト The C om p o s it i o n of the P 1 an kt o n. The plankton-organisms 

ゐundin the collections are listed in Tables IV and V. (Appe凶 ix).

Of the 30 species of zoopla出ters(excepting copepodid), the rotifers are 

the richest in sp巴ci四（c.43係）， the Cladocera coming to the next (c. 37 o/o ). 
None of the eulimnetic forms of Protozoa, especially Rhizopoda were found in 

the samples. Among the phytoplankton, diatoms are the richest, occurring more 

than 20 speceis. Isokontae are also represented by many species, while Myxo-

phyceae have only four eulimnetic representatives. It is also remembered that 

no species of Dinobヴonoccurred in the lakes examined, excepting Shibetoro-ko, 
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and that there were seen very few desmids. The percentage comp osition of 

the zooplankton of the lakes is given in Table II. 

PLANKTON OF THE LAKES OF THE ISLAND OF ETOROFU (ITURUP) u孟NO:

Percentage Composition of Zooplankton* Table II. 

Ur. Re. Ya. Ts. Km. Na. Kp. Ka. Kk. Sa. Ru. Ra. Se. Tr. Si. 

。。。。3.8 。。。。75・0。。。。。Protozoa 

15・9(99.6) 0.4 (78・ヂ） 72・7655 35・5 685 0 17・3
(73-5) (97・o)( IOO) 

13・9( 2・7) 6.o 19.8 38.0 o o 69・3
( 0・7) (I引

85ィ（19.0)Ig・6I I.O 26.5 32.8 IOO 12.6 
( 3・7) (1.g) 

5・7 0 (:l8.I) I8.g 6ヂ.8Rotatoria 

。4・E。2.5 4.1 。( I.6) Cladocera 

。（ヂI・7)8I.O 31.2 92・7IOO 4.8 Copepoda 

o.8 ( o.6) o・4

( 22. I) 

(25.8) Ceratium 

Bracketed figures show the frequency in 1933・

EnN．宅
I
l
l
1
1
1
l｝
j

E
n
d－
1
1
1
1
1
J
 

普 IncludingCeratium hirundinel/a・

l 

Ceratium hi1・undi,世el/a0. F. 

MULLER. 

i. Urumol〕etsu-

toro l《o(Aug. 1933). 

c，，’atium hirundine!la occurring in the 
lakes of Etorofu belongs to thos form 

(Az.凶ぬcum-form）・

Fig. 6. A托uraeacochleαγ七 GOSSE.

Dorsal view. 

1. Kimonma-numa; Aug. 29, 1933・

2. Shana-nqma; July 23, 1933・

The typical form of this species with 

a long hind spine is most widely dis-

tributed in the lakes of Etorofu. 

Fig. 5. 
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2. Bio geog rap h y . The plankton fauna and flora of the Islannd of 

Etorofu are much more allied to those in Hokkaido than in the North Kuriles, 

as the writer has already pointed out in the Cladocera・仏una(U孟NO1933; cf. 

also UENO 1934). With regard to the copepodean fauna this is also true. 

Three species of Calanoida recorded fro;n Etorofu are common in Hokkaido 

and Honshu (KrKUCHI 1927 and 1933, KoKUBO 1932), but three species：民tero・

cope boreaゐ， Diaptomusocczdentalis and D. angustilobus found in the North 

Kuriles were not collected in the lakes of Etorofu. Acαnt，んρどカaptomus.iβd「ijtcus

ya11仰

Kyushu to I》aramushiras far north as Kamtchatl王a(KIKUCHI 1927, S~111<NOV 

I~J29). 

All rotifers are cosmopolitan species which are distributed in the waters 

of the Japanese Islands south of Etorofu. There is to be found no biogeo『

graphical peculiarity in the phytoplankton; it is represented by wide-spread 

species in the Northern Hemisphere. 

It is noteworthy that a marine relic copepod Sinocalanus tenellus (KIKUCHI) 

inhabits in three lakes of relic nature, such as Toro-numa, Rausu・numaand 

Kimon-numa, the waters of which contain similarly richer amounts of chloride 

than in the other lakes. None of such peculiar boreal elements as discussed 

by MIYADf ( 1933) in the macroscopic fauna were not detected in the planktic 

animals and plants of the lakes of Etorofu. 

3. The Stratification （・Biozone’）. In the lakes of Etorofu the 

zooplankters appear to live chiefly in the upper layers, not merely in deeper 

lakes but in shallower ones also, the richest species in the largest individual 

numbers being alw品ysfound in the surface catches. In the deepest lake, 

Urumobetsu-ko, judging by a series of samples obtained by vertical hauls of 

a closing-net, the number of plankters is the greatest in the surface layer. The 

individual numbers of each species at the layer of I0-20 m is about half as 

many as those at the layer of 0-10 m, and none of them are f~und at all in 
the stratum below 17 m. The occurrence of Bos1nina and Acanthodiaptomus 

is limited to the surface layer only. The latter calanoid is, in Honshu and 

Hokkaido, always found in either deep lakes with hypolimnion in summer or 

cold alpine lakes and ponds, while in Etorofu it lives in a shollow lakes Kimon-

ma-numa and in the surface layer of a deep lake Urumobetsu-ko. In Para-

mushir of the North Kuriles, it was obtained even in small bog-pools situated 

in the sea-coast (UENO 1934). 

4・ As so ci at ions and Productivity. The composition of the 

plankton is highly variable in the di任erentlakes. Of the白fteenlakes, the three 

of volcanic origin are characterized by the rich production of crustacean plankton 
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consisting of chiefly Daphnia, Acanthodiaptomus and Anuraea. Jn such lakes 

the phytoplankton is quite scarce, Ceratz・umhirundinella only occurring in a very 

small quantity. Among the volcanic lakes, Shibetoro-ko is only exceptional, 

having many littoral animals and a visible amount of phytoplankton. This must 

be due chie臼y to the shallowness of its basin compared with its large area. 

On the contrary, most of the lakes situated near the sea coast, the phytoplankton 

was often observed in immense numbers: Such fakes may conveniently be 

divided into the following three types: 

Zooplankton Lake 

I. Myxophyceae-Type・H・H・..Rotifers abundant; Sinocalanus fToro, Rubetsu, 
tenellus dominant (exp. Ru.) lRausu, Kimon 

2. Mdosira－丹diastrum-Type.•• Rotifers abundant Toshimoe 

3. Melosira・ζoelastrum-Type... Rotifers abundant Seseki 

While Anabaena appeared su伍cientlyto cause a massive water-bloom in 

both Rausu-numa and Tor・o-numa,in the other two lakes the same blue-green 

alga was restricted to such an extent that either gives only’vegetable colour-
ation’to the water or only scarcely grows in water-bloom (Kimon-r山 na).

Seseki-numa and Toshimoe-ko are also in contrast. The water of the former 

lake was only coloured with the phytoplankton, but in the latter lake 111i:losira 

granulata multiplied to a vast quantity as to cause a water-bloom. Such 

various grades of quantities of phytoplankton in these lakes are, I think, due 

to the individual characters of the basins and some meteorological factors (low 

temperature, weak insolation, heavy winds) rather than to the amounts of nutritive 

substances (N, P, Ca, & c) dissolved in lake-water. The eutrophic condition in 

such shallow lakes is often in pronounced progress, as M1YADI (1933) suggests 

(cf. also NATHANSSON 1906 and MUNSTER-STROM 1933), owing to some organic 

matter in solution derived from the bottomィnud,which would be stirred up 

by heavy winds. On the other hand, however, in some of these lakes the 

turbulance by winds seems to be too heavy to yield su日cientquantities of 

plankton, especially phytoplankton. 

In Table III are given a series of日guresobtained by Mr. HosIKO from 

surface water of the lakes, together with a rough indication of the nature of 

the plankton. 
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Lake 

Tr. 
Se. 

Sa. 
Ru. 

Ra. 

Ka. 

Na. 

Ts. 

Km. 
Ya. 

Re. 

Ur. 

N 

0.06 

0.04 
0.06 

0.00 

0.09 

0.07 

0.08 

0.07 

0.05 

0.05 

0.05 
0.10 

TRANSACTIONS OF THE SAPPORO NATURAL HISTORY SoCIEl'Y 

Table IIL Chemical Analyses .of Lake Waters* and 

Characteristic Plankton 

p Si02 Ca Cl 
Cons. of Phytoplankton KMn04 

0.19 口o.8 0.95 16.7 56.0 A鼠abaena,ccc. 

0.44 38.4 I.00 13.1 54・4 Coelosp.丘aerimn, cc. 

0.07 53・4 0.2 13.1 34・4 ml. 

0.04 52.4 1.3 16.0 48.0 Osci!latoria, c. 

0.09 54・3 2.3 26.9 184.0 Anτbaenτ，CCC. 

o.ロ4 28.3 2.1 一 72.0 Ce.，官ti1t1n
0.06 39.I I.:> 13.1 8ョ.o

0.095 22.0 0.2 IJ.I 12.0 Diatoms, ccc. 

0.02 51.6 I.8 24.8 64.0 Anabaena, c. 

0.02 3.1 2.I 11.4 72.0 ml. 

0.05 37.9 I.O 8.9 12.0 

0.0::>5 56.3 o.6 一 32.0 Ceratiu踊

*mg per I:tre. 

Zoo plankton 

Sinoca／.α揖2日

Sinocalanus 

Daphnia 

Si.削 ca/am.臼＆
baphnia 

Dψ・hnia 

There is seen an interesting correlation between the two partial productions, 

the planktic (especially phytoplanktic) and bentheic. In ten coast-lakes, in which 

the larva of Clzironomus p!umos11s was a characteristic bottom inhabitant (MrvADI 

1933), the phytoplankton usually appeared and was often observed as a vigorous 

water-bloom. Shana-numa and Naibo・numaare exceptional, though they are 

of the plumosus・type. None of the eulimnetic phytoplankters were found in 

these lakes, the water of the latter lake being quite clear. This is chiefly due 

to the E仔ectof heavy winds, since their basins are considerably shallow in most 

parts compared with their large area. Shallowness as well as the sandyness of 

the bottom give the similar result to Yanke-numa and Rebun-numa, both of 

which are the poorest in productions among the lakes of Etorofu, not only 

plankton but in bottom inhabitants. 

（~larch rn, 1934) (Otsu Hydrob:olog!cal Stat:on) 
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Appendix 

Zooplankton of the Lakes of Etorofu (Iturup) Ta'..>le IV. 
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Phytoplankton of the Lakes of Etorofu {Iturup) Table V. 
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