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    In this paper is given the result of stucMes of the Cladoceran
fau'na of i8 lal<es and 7 small water-bodies of heterogenous origin in

Hol<l<aid6. So far as the plankton samples from these waters are
concerned, the species of the Claglocera do not seem to be very numer--

ous, only i8 •hitherto I<nown species being foimcl. The characteristic
polnt to be noticed is that the low summer temperat"re in I{ol<kald6
only permits the prese.nce of two cold-xyatei: fgrms, P. atlinzlr• c2tc2tllaXa

ancl Bos•nzibza• cora..cro7u: The Åíewi3e.ss of the species of both A,Iacrothrici-

dae and Chycloriclae inay be cluc to incompletene$s of collection, since

our survey lncs not ye,t bqen exteBdecl to $malier water-bodles such as
poncls, swamps oi' SPIia•..cr7zuv2.-niooi's, e.xcept those in the neighbourhood

of Sapporo.
    Seasonal succession, cyclomorphosis and reproductive methocls of

the species, thou.crh of ccnsiderable ecolQsrical importance, are not
referred to in the present paper, as the most of the material was collected

only in summer. In the last chapter thg distribution, •size and form of

the species and t'heir environments will be briefiy disctissed.

    Before going' further, I wish to tal<e this oppQirt•unity of thanl<ing'

[Prof. T. I<AwAMuRtx for his 1<incl iiiterest ln the present worl< ancl his

valtiabio criticisms. For some samples, I am greatly indebtecl to lrN,Ir.

K. KoB.N, IDi D. M,iytm. i, l,Ir. Irl, IsmzvKA, Prof. IDr. Yaichiro OKADA,

l•'Ir. I<. SAw.x and iProf. I)r. T. UcHiD.x.

  * A contribtttion from the 6stu Hyclrobiological Statioti, I<'yoto Imperial Vniversity.

  The tirst part of "Tlie Ft'eshwater Branchiopoda of Japan" was published ln ig27 iit
this Memoit. See BibliegraPhy.
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              Regional Characteristics of Loca}ity

    l[n all parts oii tke soutliern half ancl in 'many proviiitces of the

northern half of the island of ILIol<kaid6, t'inere afe numerous lal<es' oÅí

vayious size and depth, niost of which ac re of volcanic origin, viz. caldera

or lavac-ctanxned, and g.'eologically of rather recent oyigin.

    "ie lal<es treated in tlie pregsgnt paper may conveniently be diviclecl

into the following' tliree types :•

    i. Deep lal<es of volcanic origin : T6isra-l<o, Kuttac ra-1<o, Shil<otsu-ko,

Akan-1<o, .Panl<6-j<o, J<utcharo-1<o, th1ifashSi-ko and Shil<aribetsti-1<o.

    2. Shi,llow lal<es of xrolcanie-. ori..o"in: a-numa, I<o-iiuma ancl
T+Iangetsii-1<o.

    3. Shallow lal<es of hetero.o'enous o'rigin iR lox/r plains : To"ro-ko,

Abashiritko, Shup-t6, I<abuto-nuiina, Panl<e-ta, OsattC, ancl Utonai-t6.
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         i;'ig. I. )ivfap of I+Ioklca{cl6, sliQwing the distribution of inain Iakes.

    -gXccorcling to recent works, most of the cleep volcanic lakes in
.Hol<kaicl6 are to be reg'arcled as oli.o'otrophic. The plankton productivity

in such lal<es is generally small, 1)a261ini?r• lon.cri3f5i:na• ancl .DilrtPtom?is

Pacitfic2is being the prominent components. The clevclopment of
" xvater-blooip " is iistnclly a very rare phenonienon. 'I'he plankton of.

the shallow lic l<es !n low plains is characterizecl by the .crreat developinent

of ctiatoms (chiefly Atllclosi)'a•) and cyanophyceae (chieflyA,f!'c•rocp,stt:g) ancl
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                         Table I
  l'Iorphome#ric data relatin.c.r to the lal"es of I-Iolclcaid6 treated in tliis work.

Lake

6=nuhit3

I<6Lnuma

Hansetsu-l<o
   "
Taya-ko

l<uttara-ko

Shilcotstz-l<o

Akan-l<o

Pank6-ko

!<utchai'o-ko

lrN([ashtt-lco

T6ro-ico

Shilc,aribetsxi-ko

Abashirirl<o

I)rovince

Toshima

  )t
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Iburi

  tt
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Kushiro

  t7

  11

  tl

  !7
Tokachi

I<itami

Altitude
 ill M.

 I30

 I30
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 83
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 I20
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  8
 797
ca. o.6

Surface area
 in sa..km.

S.I2

-3.8

o.o45

70•3

4•34

78

II.86

 2.75

83•3

20

 5•9

 3•445

36.2

Maximum
(lepth.in 7n.

 I3.6

 5-5
 I8.2

i83

I46.S

363

36.6

48.8

I2S

2o8

 7
 99
 I6.5

Aveyagedepth
   iil 'M.

  6.4

  2.3

  4
 II6

 IOS
 26s
  i r• ,8

 24.2
 l20
 I38

ca. 4

  s6.g

al$o by the occurrence oÅí certain cosmopolitan species of Rotifera.
A•fost of such lal<es may be either eutrophic or dystrophic, and,
noticeably enough, in some of them (lil<e T6ro-•1<o) the water contains

an abunclance of huinic substances as well as a good amount of nitro-
geno"s compoun•ds. N- ancl P-standards are read as mostly polytype.
Such lal<es may be a mixtttre of two types aBcl are to be •regarded as
of the " combination type " sugge$tecl by ll),IAuAfAtsTN (ig32) or J)"RNEFELT'S

(ig2g) "para-mixotrophic type".

                     Remarks on Species
                       Family: Sididae
               Genus: -ILJ)i?rPlia•'noso7iia• S. ITisciiER.

              I. //)la7Slla71oso711a brac/tL;i7t7'?(•171 (I'.IE.viN)

             A0crc7t'r'rentre : O-iiuma, I<, o-numa, I-Iangetsii-l<o canCI Abashiri-ls'o.

    It occurs vmiformly in alkal{ne waters of tlite plÅÄI 7.i-8.8. I]ength

of parthenogenetic females from Abashiri-l<o, 3ip-46o x2•

                      I-"amily : Daphniidae
                Genus: Dmpkei!?i O. F. MifLLEpN

    There occur two species of the genus D(tP/'iizi?i, namely, 7). Ion.cri3Pi:

na O. B"'. M8LLER and D. c?tc"7illata• G. O. SARs, both belonging to
XVoLTEREcK's so-called •"IP-daphnids". D. cuc7tllala. with•ac pointed
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helmet wcfLs recorcled by KLoci<E (igor)) froni a lagoon Sai'oma-1<o ok

the coast oÅí the,Sea of Oi<hQtsl<. The cliscussions on the geogr'aphical
distribution of D. c2icztll(rXa by botli XN•TAGi.ER (ig23) and X,XioLTEi<EcK

(ig3o) are based• upon this.single reco'rd. However, this record is not

taken into our consideration,in discusping the Cladoeera of Hql<kttict6,

since I myse!f have never. met with this specie$ from this hist.orical

locality. '
    If WoLTEREcr<'s classification (igr)o), which divides the genus
DaiPlmt?T. into two main types according to the length of the head,
i. e.. dolichocephalic or brachycephalic, is adopted, al1 the race$ oÅí

Da.P/vzi?v in Hol<kaid6 may be re.crarded as liis i-c, typicacl pelagic
hyaline brachycephalic loi7..o'i[gP'i)?.a and lts derivates in clear water lakqs.

D. cnc?Kllala, olt the contrary, represents two different races, one wiuliotit

a he!inet (his 3) and the other "rlth aR elongatecl ancl peinted. heacl
(his4-a•). 1). Ion.o7k/7ina• is rather wiclely distributecl. in larg'e ancl deep

oligotrophic lakes iri volcaRic C!istricts, while .Z). c?(c2illc7ta is foiind

only in Shll<aribetsu-l<o, a deep oligotrophlc 1al<e, and T6ro-1<o, a
shalloxv mixotroDhic lal<c.
               k
               2. `ll])af51i7zi?r, lonsrils15i>za. O.II;'. bvai(;LLER

    !X.ccorcllng to XVAeLF.i<'s (ig!2) classification, P. Ion..ay.[g)b?,:na• is

divided into two subspecies: lo7i.crilgL2t5i'na s. str. ancl 1tyali'na, I.EyDiG

(XNToL'rEREci<'s 7-c). rn JapaneLge waters D, l. 1i),ali>ia• seems to be rather

"ridg.ly Cistributecl in lay..o'e ckncl cleep lal<es as i, pelag'ic planl<ter, xxrl}ile

the occurrence of D. I. Ion.ailgiPi'na is always limite..cl to smali lal<es ancl

ponds as ls a common cft,se in Europe.'* Since the present niaterial
froni li-Iol<kaid6 is confine,cl to rather lar...o'er lt"<es ancl does not extencl

to small poncls, inost forms of P. Io7i.o71gPi>ia• treated in the pyesent

paper are to be regarded as l2.],li:na, as mentioned a!ready.
0ccur-r('ndc: T6ya-1<o .Shikotsu-ko, .`fX.l<an-l<o, Panl<6-ko, irN•'Iashft-1<o,

I<utcharo--1<o ancl Shil<aribetsu-1<o.

A'ema•rl's on- loca•l ira•c('s : 1[n the summer (A"gust) forms oÅí Da•Pinzfa•

lon•.a7:gL2(5i'n(z Åíronii seve.n lai<es of mostly oligotrophic type, the size varies

considerably, the total length ranging from iioo pt to i7oo pt. Among
them, a race of Pank6-l<o is the largest, inecftsuring' more than i7oopt•

An ephippial female from ]YIashCi-ko is as long as 24oo pt, bLit a male

froni the same lal<e cloes not reach i4.oo rx. AIJ the anhnals, though
from dlfferent loctLlities, are very hyaline.

  "'LM shall comment on tbe local races of J.apanese DaLPItnitz in a subsequent paper.
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       '
    It is vei`y striking to see that D. Io7P•.o'i:gPi'n.a• has qpite a different•

appearance in different lal<es ; in other worcls, every lake may be s4id

to have lts own race of difinite size aRd form. The relatiye length oÅí

the body parts is ftcs follows: ' '
                            Table II

                Da2bhenh lon.crisiPina of the 1alEes of }Iokkaido".

Lalce

T6ya-ko . . . . . . . , ...
Shikotsu-1{o . . . , . . . , .

Akan-k.o . . . . . , . . . .

Pank6-ko .', . , . , . . . ,

I<utcharo-ko. . . . . . . . .

1'Iasbfi-ko . . . . . . . . . •

Shikaribetsu-ko . . . . . . .

Length of head l Length of spiiie
Length of valve
  (per cent.)

l

TOttti  . ' (e,'i ,to`
lti},O.f,.i iiiiiit'}

min. max.
 23 - 2S
 2[; - 33
 20 - 25
 I6 - 2o
 20 - 23
        2•I

 I8 - Ig

lllin. n?ax.

 23 - 33
 3i - 39
 IO - I5
 i4 - 23
 I2 - I7
        2
  6- 9

    These races may be sepen'ated lnto two main forms, one with ci
relative.ly long heacl and very iong s.pine and the other w• ith a short
head anci very sliort spine. Those appearing in T6ya-1<o (Pl. XI, figs.
i4-is) and Shil<otsu--ko (Pl. XI, figs. i6-i7) belong to the former type

which correspgncls to the typical form of D. I. 1aya.li>ia of •Europe or
of Ainerica. In their general shape they rescinble very mLich the
IEuropean lacusXri:g G. O. SAi<s (RicHARD i8g6, I.iLLJEBoRG igoo, I{EiL-

iiAgK igog), but a form obtained from T6ya-1<o on 3ist July, igr)i has

a much slenclerer appearance like,th-at of .o-a,lca•X,a. G. O. SARs., thouttth

it is not dolickocephalic iike that form.

    1'he other form with a short head and a very short sp{ne is widely
seen. in the lal<es of I{.ol<kaicl6 (Pi. XI, fllgs. i8-27). Among these

races, that of Shil<aribetsu-1<o is the most peculiar J it is clxvarf-1{1<e and

lives most abundantly below tl}e t,hermocline. The head of thgse races
is usually i/s-i/7 or i8-2o" per cent. of tl}e length of the. valve, acnd

tl]e spine is ustially iess than 2o per cent. of the totacl length, often

quite cfts short as in the race of Shikaribetsu-l<o. . .
    Tnve-stigations into the seasonal Nrariations in the size and forin

of the. planktoR organisms in North European lakes show that there
is great variation in the external appearance oÅí D. Ion.o"i3Pi'7za• during

summer, but, in winter, all the forms conver.cre into one and the same
type with a round head, Therefore, si}ch a brachycephalic sumnaer
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  form of D. Ion•.o'isLPi:iza• as mentioned above is a rare occt{rrence. It

   probably belongs to a form near the f5ri'miZk,a BuRci<i{,xpNDT which is

  supposecl to be a preglacial undlfferentiatecl form of "P-daphnid".
  A similar peculiar form is also founcl iR some oli..o'otrophic mounta,in

  lal<es in I"Ionsh(i.

       Ih all the races inentioned cibove, the venti'al niargin of the heacl

  is rather strongly concave, especially in those of T6ya-ko and Shil<otsu-

  1<o. Such a concave profile of the heaG has been observed by some
  autliors. XVAGLER (igi2) observedi such a form in ceytain races of
  f). Ion.crilsPz'7ia• ctiltlvated with insuMcient neurishment. If sucli a

  phenomenon, the so-called " hunger-curve " of the heacl, may be assumed
  to occur in nature, the concaxrity of tke head in the races of T6ya-ko
  and Sl]jl<otsu-)ts'o coulcl be explainecl by the oli.o'otroplaic nature of'the

  water. AccordingtoB:•Rc. (ig3i), in Z). Z. Ion.o"ils'Pi>2.a in [Egel<jEergaarcl

  Dam in IDennaarl< such a "hunger-cLn"ve" of the head is inore con-
  spicuous in elie ephlppial feniales. In my material the parthenogeneeic
  females also present such a concaxre profile.

                   r). DaPheu?z• cuculla!a, G. O. StmNs

       Accorcling to XVoL'rEpNF.ci<'s classification, D. c2tculltxla. of I-Iol<1<aid6

  may be dlvicled into the folloxving t"ro forms.
       i. DolichQceplialic c2tcullala• (l.c., 4--a•) t,..,...Tor6-1<o, a shallow

  eutrophic-dystrophic lal<e in a iow plain containing peat depo$its,
       2. G7ic?!lla!a xvithout a hehnet (1.c., ,?).........Shikaribetsu-ko, a

' deep (depth ggm.) oligotrophlc lal<e in the central inountains.

   i. T6ro-1<o (P.I. X, fi,g's. i-3), The animal is extremely hyaline,
  shoxving no trace of ocelius. 1[he size is very small, the total length
  ca. 72oli; this size nearly correspoiids to that of the smallest forin of
  XVAcJiLi-".R and IBERcr. Tlieheacl is more than half of the length oÅí the

  valve, forming an elong'ated and pointed helmet. The heiglit ls a little
  larger than l}alf of the to. tal length. 'i'he splne is about 4oo lx, a little

  longer thaR half of the total length and tiTrnecl upxvarcls. Such clt sn3all

  form of D. c2tc?illata• has also been observed in NTorth ERyopean lal<es.

  According to BERG (igr,i, p. g7) D. c?ic.?illa.la. cleveloped at high

  teinperatures is sinalier than that found at ioxv teniperatures : iii August
  the length of the aniinals becomes ca, 7oo-goo pt (len.o.th of tlte valve
  ca• ,ssg-6,so/t) ancl in "iv'Icay the totckl length is ca. i2o6-y)oo/2 (valve

  cca goo"-iooo ,ct>. X7YTi!sJiN•BÅí,RG-J.uNi) (igo4) also observed such a small

  form in IIestesko Dam.
  2 Shil<aribetsu-1<o. (Pl, X, figs. 4-s). The largest individual tal<en



  The Freshzvatef' Branchiopoda ofYapan. ll. Cladocera of llokkaid6 3o7
                               .
on i2tl} Aiigu,st, igr)o in tliis lal<e mei,sures 83o/2. The ankRal is

extremely hyaline ancl the ocellus is entii`e.ly absent. tNIVnottgh these

individuals were collected when at the inckximenn of their cyclomorphosis

i. e. in mid-Augtist, the head ls rotmd and is not develoPcd into a helmet;

it is a little longey than i/3 of the length of the valve. Certain
yotmger animals, the length' of which is shorter than 7oo/i, have a
somewhat bluntly pointed heacl (Fig. s). The ventral ancl 'the dorsal
outline of the valve are arched. The spine is abotit 4so " in length End

turned slightly upwards.
    So far crts our knowleclge goes, the ci!c2tllala•-race without a helmet

has hitherto been recordecl from sm.all and shallow lakes or ponds of
eutropllic 11atul`e (VVAGLER Ig23, XVE,sF..NBEI<G-I.uND ig26, GuJ<NEy
ig28-2g, "JoLTEi<EcK ig3o); lt often occurs in small ponds with a
depth of i m. (XVAGLEpx, i:c,p. 64). If tlie present form can be identi-

fied wlth the [European form mentloned above, the great depth (ggm.)

of its habitat is particularly interesting. .

                Genus: Scaitb/ioleberiig ScHoEDLER
            4., Sca•Lg61iolcb"•rib •m?icrona•ta• (O. F. i"flULLER)

                                              '             A0cc-?irranc" : O-nuina, T6ya-ko, I<uttara--ko, Shikotsu-1<o, bvlashfi-ko and

Shikaribetsu-l(o. '
    This typical cosmopolltati g.pecies is- a[lso widely' distribzited in

Japanese waters of oligotrophic nature. But in I+Iold<aic16 it occurs
only in volcanic lakes xvhere tlie "rater has usually a xxreakly alkaline
reaction (pl-I 7.i-7.s). The valve of the animal from Shil<otsu-ko is darl<

l)rown, but that of I[<uttara-1<o is alniost hyaline. The bocly length is
72o-6s.s /2 in the specimens from (A)-numa ancl 76o-r/>7o /i iR the indi-

vicluals from Shil<otsu-1<o. A sample collected on the surface of T6ya-ls'o.

on 4th October, ig3o, containes ntimerous ephippia of .9. 7mic7'onala.
                                             .besides a number of ephippial females.

                Gentis: Si;mocePlialzts tScHoEDLF.R
               s. LYi>7zocfLjt51ia•l2ts serr?tlaX?ts (I<ocH)

             A0cc?t7'•1'e72ce: O-lluma.
    This species xvcxg collected ln the littoral region of (A)-numa where

the xvater was warm (27.sPC,7.VIII.t3o, isi'), weal<ly acid (pl{ 6.7)

End water plants were groxving luxtiriotisly. .Accorcling to Po.uLsEN
(ig28), S. srrr?tlal2ts i$ the most pronouncedly acidophilous species
iB Dan{sh xvaters (pll 3.8-6.o), abounding in SIPIia.o'7zum-bo.crs, The
largest specimen of 6-numa is lon..o'er than i.6 mm.
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             6. .S'in7oce251ia•lvs z,el?iZars (0.F. ]NileLLEi<)

0cc7t7'•7'ence : Sapporo,-s.hallow rice-fields and poRds.

                ' CTenus: Cewbt?re/.?61inz?x I)ANA
               7. Ce7'ibalat26iniztz .26?tlclkella, G. O. SARs

             lt.0cc2ir7'cnce : O-numa, I<o-numa, A.b.lshiri••l<o ancl- Osatt6.

    This is a small' species with a smooth hyaline valve, soo-6oo pt
long'. It appears not oniy as a plankter but is also found among dense
littoral ve.o.-etation. The range of pl-I of its habitats varies from 6.7 to

7.i, differklg from the cases in ;Danish•'waters where, accordin.(r to
IPouLsEN (1.c.,), it niay occur in strong alkaiind xvaters.

                8. CerxbdaPlvzilr. 7'elib?ila/a (JuRiNE)

0ceur'rdnce : ShalloNv rice-fielcls ancl ponds in Sapporo.

    [.['he present speclnien may be iclentifiecl with vetr. I?-?i•zttiZ (S'riNGELiN),

(Pl. X, fig. i3), but differs froin it in liaving only three spines on the•

.rtnal claw (l)l, X, fi.o,,,'. i3a). T.engtli 6so itt.

                                    '                     I?amily: Macrothricidae

                 Crenus: .9X•r('blocer2ts Cx. O. .SARs
            g. Strcblocerus serri'c(xittla•l'us (S. FiscHEpN)

0ccurreizce : Smali bo.cr-pools oii Mt. Daisetsti at about i8oo m. above

the sea.

                      Iamiiy: Bosminidae
                     Genus: Bosmi'na• BAii<D
             io. Bosmi>ia. Io.7i•.o71'osXng(O.1. Af[ijLLER)
  '
             -tS0cc?t,i`r('ndc: O-nunia, I<o-numa, .II-IaBge.tsu-l<o, ]1<uttara-1<o, ".L'o"ya-ko,

                                                              '-Utonai-tC and I<abuto-numa.
    The length of the body is o.4-o.sinm., but the length of the
inucro (]vl) as well as that of the .antenna (C+D) is variabie. In tlae
race of ]'mlang'etsti-1<o, IX'I is short, c.a. 4-60/6 of the total len.o'th (T)

and C+I is i7-239'o' of T cancl strongly curvecl (probably cur"ui.)'oslri3

S. Iisci-im<). Sucli a form is also widely distributed in thc other parts

oÅí Japan (Imlonshtt ancl I<. yeEsht"i). The rcaces of the other lal<es, however,

haxre a nitich longer•mucro and anteBna than the race of I-Iangetsu-ko.
The races of I<uttara-1<o and 'IC6ycft-1<o, deep oliggott`opl}ic lal<es of clear

water, have long.- and legs curved antennae; iTNtl is ca. io-i3g.b of
[l]', C+D varles from 3so/5 iip to more than 4oO/o of 'L T.he number
of eggs carriecl is always i or 2, rarely 3 or 4.
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Bosfniiur lengi>'ostrls ef Hokl<aid6.
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Taiv'le III

 F.xamples of s'ize of body (in p). (Pl. X)

309

Lal{e

}Ittnoetsu-ko
   b
   r7
TGya-l{o

   pl
I<uttara-ko

   lt

   :7
I<abuto-i]uma

Date

2-.. VII. '3[

   1!
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3i. VII. '3I

3o. VII. '31

   1}

   11
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    B. Ion.cri;rosifri3' in Hokl<aido to be oRe of the eurytrophic
species, the pl-I of itshabitats belng6 , I'ouLsEN observed the same
species iB Denrnark inhablting stron.o'ly acid waters (raBge of
pll 4.4-8.8) than in the present

                  lI. BOs71Zllla co7'e'.cro711 B.xmD.

0dcztrfaszce : Shil<ots, ti.l<o, "Yl<an-l<o, I)anke'-•l<o, ]vlashft--1<o, I<utcharo-l<o,

Shil<aribetsu-1<o and To"ro-ko. .

                            rrable IV
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       illli

                       A. Loll.crli9Pl>la-.cr1`OUI)

                ii-a. Bosmi)za coltr.aozai'''selig,)'oi' forma

 0ccztT•rence: Akan-ko, Pank6-ko and Shil<aribetsu-!<o.

     ..The races of these lal<es all represent one form resembHng B.
 coTe.croni subsp. sgliiso"oi'RBHE (igi2, p. 2o) of lon.cri3L26i>za--group. In size

.and form they agree rather well with RUHE's B. c. selils,roi of :Rzunno
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Lake caught on isth August, and 6th October, especially the latter

 (I<. UHE, 1.c., Taf. I, fig'. g.). The rcace oÅí Al<an-1<o lias somewhat

shorter antennae than this forjii.

    The length is s2o-7go pt. The antennae are short, sli.o'htly curvecl,

directed downwards and bacl<xvards, C+D being 3s-s20/o of T. The
mucro is long, pointed, with a shallow depression behiikd the "seta
1<urzi"; iM==i39!o-2oO/o of T, except ln one form of tV<an-1<o whose
.FNI is often less than i30/o of T. 'III'he dorsal contour is rather greatly

arched, but not so distinct as in Iilt-ifHE's sumnier form (cf. Riff-iE, 1. c,

    The pH of iCs habitats x7aries consiclerably, ranging from strongly
acid to strongly alkaline (pl-I )'.s-8.o).

                        B. Copte.oJoniLgrotip
           H-b. Bosm.i'na come.cro7zi' yegoensi3' subsp. nov.
                       (Pl. X, I?igs. u-i2)

0dcicrrence: T6ro-l<o. Sumnier forni.
    The largest individual measured more thEu} soo pt. The antennae
are long, directed forwards and not strongly curved; C-FD being
soO/o to s79.io of T, 'III'he ventral contouy of the valve is nearly
stra{ght, but the dorsal contour is strongly arched, the hei.crht at the

posterior margln beiti.cr marl<edly less than the m.aximum height. The
miicro is about i/s of T, oy 2oe/o-2i9io of T.

    Such a peculiar fQrm of B. core.o"om'hac s never bafore been recorded.
-Bosnii'na avzems),ai' V. BREH"r (ig2)"), which, according- to my opinion,.

must be B. core.cron•i' aniemt.i,ail fz'om I<awag'uchi-1<o in eentral Japan

is the only allied form. In general appearance the forni in question
may be close to RgHE's loii.o'iL'or7its-i'nsiis7iii3-grQup of B. core.aoni'ancl

also resenibles B. c. berolZnev?,sik IMi-ioF forma l.vPz'ca•. Iii beroli'7zensils-

XjJPiL"a., hoN•vever, the mucro is much lon.o'er than in tlie present forna,

i.e. I)vl=:3o-6o (micx. 7o)9!o oÅí T in mid-sutnmer; ancl the icntennae

are 7o"go (max. g6)O/o of T -cnd bent hook--lil<e. Il"ke important
characteristic feature of the preseltt form is that the antennae are only

slightly curved ancl directed forwards as iR a summer forin of B. c.
IliersiZes IPoppE of the eztcore.cro7ii-series in the core.o'oizil.(rroup (.[F<U{iE,

1, c., Taf. VI, figs. s3, s7-sg). -B. c. ye.cr.oeiisilg is, however, quite different

in the shape of the vaive Åírom B. c. Ihe•rsiZes.

    The habitat of B. c. 3,egoensiis is a skallow dystrophic-eutrophic"lake

of rather strongly alkaline water, the pE+I being ofteii as high cas 8.8.
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                  Genus: Bosm/noPsds I<rcHAi<D
                i2. Bosnu>ioPsilg deiZersi' }.<icH,xi<D

             .ts0ccztrrence: O-numa, I<o--numa and I{l'angetsti-1<o.

    [t'he clisti'ibution of tliis species in ILIol<kaic16 seems to be lkinlteci

to the south-western clistricts of miider ciimate, the range of the pll'I

of the habitats being' '/'.i-8.8. "

                      IFamily: ehydoridae -
                    Genus: x=/lc:ro15erets B.Ntim

                   ir). Ac•roP6/rus /ia•rPae IBAu<D

             A'0ccztir•7'ence : O-nulna.

    This species representing one of the rare Cladocera in Japan, was
founcl in the littoral region of 6--numa where water plants grow lux-

uriously and the pl{I of the water is 6.7. The parthenogenetic female
contalns two eggs angl is 6oo pt in length. The clorsal contour ls less

archeCl than in the typlcal karLPae ; the height att the posterior margin

js not very small. I asstime this form to be identical wltli A. rkarPae

stibsp. an.critslalzes C}.C). Stu<s. " '

                      Gemis: Alona BAii<D
                  l4. //llofzcv .o?ttlofo G. O. SARs

0c:cztf'rence: Ueonai-t6 (.Aiig. ig2g, coll. by K. S,"vA),asnaall 'poRcl

in Sapporo (July ig32, coll. by lsmzuKA). '
                i,s. x•llona• •recl(27i.o?gla G.O. S.Ni<s

0ccurrence : I<abuto-numa (Jiine ig3o, cog. by S,xwA), a rice-fielcl ln

Sapporo (July ig32, coll. by IsHizuKA).

                                                   '     '                    Gentis: Clay(lorus ]'.Etxc}{ .
             i6. Cli•.vtZ,orzts sl51iaeri'cus (O.F. iNIU"x.LEi{)

0dcu7'rence : 6-num[t, I<abttto-iiimka, two bog'-poncls on Xi lt. Dai$etsu

and four shallow ponds ancl rice-fielcls in Sapporo.
    In 6-numa it was fotmd among the overgroxvth of the littoral
vegetatlon. The reaction of its habitats is rather wide in raBg'e
'(pH 6.3-7.x). .rX.ccorcling to PouLsEN (1.c.) this species is foLmCl in

IDani$h waters varylng' widely iR plLI. This is true also in Japanese
waters, slnce it is often fotmd in very strongly aci'd water, the pl{ of

which is as low as 3.7 (UEixTo, a./ortlicoini'n.a PaPex). '
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                     Family: Pdlyphemidae
                Genus : .Pol.iij61i.em?is O. III. ]k[ijLLER

                i7. Rol.i,Pliev7asis Pe(li'c7t,l2ts (LiÅ}xTixTS)

     '
0cc2tt'•rence : Al<an-ko, 1)anl<6-1<o and Shikaribetsu-l<o.

    'I"he yace of fX.!<an-l<o measares c,a. 7oo ict in leiigth, but the race
ot lll'anl<e-1<o is iinuchlckrger, the leng'th rangin.o,,' f'yona 88oFt to ioooFt,

as !s the case with DaPltniiz lon.cr!ksPz)zae. The water of its habitats is

generally rather aN<aline (pH higher than 7,4).

                    '
                      IXamily; Leptodoridae
                  Genus: ZLeLg51odora LmLJEBoRG
                  i8. Lt;Ptodora ki']idliZ' (IH-"oci<E)

          '0cdezilrS.tsiZCes5ec;SelsiU:.s't6foi:i?iEdr XoVni`ayti<ia/li`itih'is ial<e. IR a sampie taken on

8th tNug'ust, ig3o, it was acconipanied by a large anaount of planl<ton--.

diat6ms.

                                     '                     Distribution of Species
                   i. CTeographical DistributioR

    AItl2oug'h most freshwatey plan]<tic org'anisms are cosmopolitan,
many species of Cladocera are an exception to tkis rule, showing
diseinct limitations in their occurrence. This Åíact has alreacly been
noticed (STEuER igo2, IEKif.aN igos, X/VEsENBERG-LuND igo4), and the
Cladocera of ITIol<kaid6 also show this charcftcteristic.

    The distribution of i8 species in 2s localities in IIol<kaid6 is shown.

in Table V. •    NTearly ali tlie species in the list are of wiC{e distribution. Generally

speaking, they are eurythermal cosinopolites, some of which, stich as
Bosmi'7za loiz.ox>'osl•ri3, have a vei"y extens2ve distribution. DaPlcriiiz
citcibllata and Bos77ii:na core?.o'on.i' are cold-water forins, the clistribution

of which is ca[lmost limitecl to the northern half of the iNorthern
]'.Iemisphere. D. cuc7•fllala seems to be distritbuted only in the northern

half of tl}e 1'alEearctic Region, from Eng'land to Japan, except the
x' Nrctic I<egion (NVAGLm< ig23). 'It is generally stated that this species

is foHnd in waters warmer than 2o"C, but is not 1<nown from very
warni water lal<es, $uch as those in SouthefB Europe or tropical
territories. XVoLTEREcK (ig3o, p. s64) observecl that a race of D,
cztculla•ta in Attersee reaches lts maximuin ninnber in autuinn when
the water becomes colder.
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                           Table V

                 Distribution of Claclocera in I-Ioigkaid6.

3i3

 I. DiaP7ianosoma brac7ij,?tr?tfn•

 2. DaPhm'a longr'sp3,'na ...

 3. DaPltnia citcitllata . . . .

 4. ScaPltoleber7s 7nuei'onafa .

 S. StVnoeePltalus se7'i'2f,lat?ts .

 6. SimoccLz)liak{s wetulns . .

 7•. CenbdaPltniaP7tlchella .

 8. CertedaPltn?ir ret7'culata .

 g. StrebZocerus serribaisd(rtus

IO. Bosmi'na lon.ay'i'ostiJ7"s . .

II. Bosmina eol'eso72i . . . .

r2. BosminoPs?3 deltersi . . .

I3. AcroPerus ltarPrte . . . .

I4. Alona .cr7tttata . . . . . .

Is. Alona rectansttla . . . .

I6. Clt],tier?ts s2)ltaeriZvts. . .

I7. PolJ,2Shentus Pedrt7thts . .

I8. Lc]Ptodora le?>zdli7 . . . .

Ninnber ef spec'!es
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th' SAwA IIg3I> recorded Camptocei'c?ts sp. **llJ'ocvp,PX?"s sp. (SAWA I93I).

    DaPltiutr in I+Iol<l<aid6 presents well-markecl areas of distribution.

D. Ion.o'i3Pi'na• occurs in almost all large and deep lakes in the volcanic

ranges of the southern half of the island. D. c7sciillata, on the contrary,

is found only in two lakes in t.he south-eastern parts where tlae coldest

districts are situated.

    In the distribution of Bosmi>za• a somewhat allied phenomenon is
znet with in DaPhniiz. B. Ion.oz>'osXn3 seems to be principally spread in

shalloxver lal<es in the south-westerii part, xvhile B. core.aoni' is l<nown

for the most part from the south-easterR region. in Europe, two
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 groups of B. co7'e.o'onf; namely, lon..o'iigfSzle2a• and core.cro7zz' s. str. are

 statecl to have a clifferent geop.,'raphicai clistribution (XNTF.sErTBEpxG-I..uArD

 igo4, p. i7i ; l?t(3HE igi2, p. i8), the group of lo7z.cri3?Szr7za being founCl

either ln the norehern countries or in tke alpine reg'ions, xvhile they are

 extremely rare in Micldle Europe, their place being tal<en by the group

of co7'e.o'oni: I{oxvever, in I{ol<1<aic16, as mentionecl above, the ttvo

grot}ps, lon.az3/)zbia and core.croizi•; co-exist,

     Bosmi>ioLPsi3 t?,I,eiZe7'si'is a species with a rather peculiar distrlbut{on,

having been Åíounct in Russla, South .4!merica, China and Japan. In
I{ol<1<aic16, the range of this warm-water form seems to be confined
to the south-western l)air(: of mild cliinate. The occttrrence of this
species ancl DiitPlia.7?.oso77ia bra•c/is,2t•i'itm may afford xvarm-water com-

poneRts in the Clcadoceran fauna of I-Iokl<aid6.

    Among other !"arer specles, .l]}olJptliemzts Pea{ib7tl2is acnd Le•751oaro7'a

lei>zdti'z' show a soiinewhat pecullar distributlon. The former was
obtainecl froni the epilimnion of three rather cleep lal<es in tlie south-

eastern I-Iokl(aict6. rl"he latter has, so far as our collections go, 1)een

found only in a small lal<e, Sht}pt6, near XNTatl<anai, xxrhich iies at the

northernniost corRer of tke island of ITIol<lsTaic16 (ca. 44.0 so' n. Iat.).

    MTe have no irecord of Z-7oloPenh'?"m .criJbef'2tine ft'om cany part ef

I+Iol<l<aid6, thou.o'h it has been recorcied from many lal<es ancl ponds
thro"ghout Japan crLs fa'r as tke Nort1i I<urile Islands (VEixTo ig27 and

igr)2). 'It hcfts been recently recorck)d from both Rtissian NTorth Sal<halin

(l<yLov ig32) and Ittn'tip of tlie Sox}th }.<urile Is]ands (U"-'LN'o ig3)3).

                         2. Associations

    In three shalloxxT eutropliic lal<es of volcanic ori.o'in (6-numa,

I<o-numa ancl I-Iangetsii-1<o), there occur some pelagic eiirytrophic cand

e"rythermal Cladocera. [I]he most interesting' fact in reg'ard to the
lnc bitat is $een ki 6•-numa. The main b,xsin of this lal<e $"pports three

pelagic forms, Cee7'ibda•Plin.ilr. P2ilc/iella., Bosmi'n.a. Ion.o7;roslri3 and Bos--

m•i' nolPs!lg dciZe7'si; x•vhile its shanoxv auxiliary basins have vcfurlous species

living' among' densely ..o"roxviR..c.r xvater plants, such as Di?7iPlianosoma

braclip,?t.rum, ScaP/iolebe7'!:y muc7'onala•, SzimocePlioLus "L,"tuthts, Cerib-

rlaPlvttla Pitlcliclla•, .Bos7m'na lon..o7)'osX77b, Ac7'opcrus 12arpae and C12),do-t

7`2ts sPltaerlcus.

    The Claclocera seem to be g'enerally very scanty in the lakes
coiitainin.cr larg"e eunounts of huinic substaRces, only a fexv littoral forms

such as Alona ancl Cli.i,(lo7'?is beiBg found. An exceptional case is
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met with in T6ro-l<o, where two noticeable species, 1)(ip1llzilv c•ucullala.

with aR eiong-ated heacl ancl a pecullar form of Bosmi)ia• core.o'onz'are

the in}portant associatecl compoi3ents.
    The peiaglc associations in deep olig`otrophic 1ai<es are composed

of two or three, rcrit'ely four or five, species of Claclocerca. DaPli•nzlr.

Iongzls?S2na is a typical inhabitant in ' such lakes. Bosmi;na co7'e.cro7zi

ancl Scaj61ioleben3 m2ic7'onata also appear in some of them. IXTo
peculiar pelagic ciifferenti,ictes of DaPlifzilv or Bosmz'na are developed

in Hol<kaid6, except in one lake, Shikaribetsu-1<o, where two different
races of pelagic DaPlini'a., namely, D. Io7z.o'i3Pi'na (forma PnimiZi'"c,a)

and D. cucztllala (niesocephala) are found. This is the only Japanese
lal<e in which two diffrereltt races of pelagic daphnids are coexisting in

the planktic ckssociation.

             3. Factors limitlng Cladoceran distribution
                           in I-Iokl<aid6

                         a, Temperature

    One of the most inaportant factors limiting the clistribtition of the

Cladocera must 1)e the water tempcrature. According to IH"ui<ui
(ig2g), Hol<l<aid6 can be cliviclecl into two main climatological territories,

eastern and westerR clivided by the central mountain ra.nges, besides
the southernmost territory which lias a climate somewhat similar to
that. of Honshti or Japan proper. The most severe winter is recorcled
in the southern provinces of the eastern half, especially IR some inland

districts $ttrrounded by mountains. The"miicl cliniate of the southern
parts ancl western coast (Japan Sea side) is dtie to the pro.ximity of

w.krm currents.
    Both eurytherinal cosniopolite Bosnu;na lon.o7•]'oslfi's and warin-
xxrater form Bosmi>2oPsi3 dezYarsi'seem to occur principally in the south-
xvesterB clistricts, while the distribtition of Bosr7ii>za core2goni' and Da.Pli7iiiz

c2iculla-Xa i$ limited to the coldest south-eastern provinces. Iftangetsu-1<o

lies in the south-western district xvhere Bos77u'na, loiz.o'i>'osth'i3, Bos-mi>zoLPszic

deiZef'si aRcl Ditrtelianosoma• braclip,?t7'?t•ni are found ; the highest record

of surfac ce temperature ln sunimer coines from in this lal<e.

    The record of tlie surface and the deep water temperature of the
lal<es of I{ol<1<aid6 in summer (July-August) is given by Table VI.
    The surface temperattn'e in sun3nier varies considerably, at tlmes
Srom i8Åé to 2S.7eC, but g'enerally 2oO-23"C. Such a great clifference

in the water temperatzxre in summer in Iffokl<aid6 is closely connected

with the wide divergence of the cl2matic condltion iil various districts.
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                                                 '
may be conclttded that the zones of habitation of the CIaclocera,
especially those of Pa•Plneib and Bosmi>i(z, iR cleeper lcal<es are soniewhat

clifferent froni those foi}ncl in several lakes iB iniddle Japan. .•Xccording

to I<iKuci{ (ig3o), DaPlin•la• loii.cri:ipi>za layali'na lives iR or below the

thermocline of three lakes in inidc.lle I-Ionshfi. 'IR I<izal<i-ko (clepth 2gm.)

it lives at a clepth of 8-2sni. and in .-'-Noki-1<o (depth 62 in.) in a stratman

of io-3o m. Durin.cr winter, however, when the tempe'rature of the
surface water bccon)es loxv, Z)TaLtblifiiZJ !on.o'ils'leOirna. ik these lakes cotnes

tip near the sLirface (I<Ii<Uci{i igr)o, p. 2oo; also' cf. I<iKucHl ig27)•

Besides these, even ln the ial<es in micldle Japat], Bos77ii•>ia loii.v'i'rostri3

lives usually in the hypolininion of [[<izaki-l<o, .iis.ol<i--ko and Bi"ra--1<o,

while, in .NToziri-•1<o it appears in the epilimnion,

   , In thc lal<es of Hokl<aic16 Da.LirO/iiitZi and 6'osin.i:ntr• axe, k] inany

cases, most abunclant either in the epilimnion or just below the ther-
inocline (nietalinanion) and not in the hypoliniplon. '1'hey are niost

$carce in the thernaoclitie.' x-'Xs an exaniple, the stratification of four

$pecies of the Cladocera in Sltil<aribetsu-ko (depth ggm.) oR i6th
August, ig3o is shortly glven beloxv.*

    On that day, when the plankton-samples were taken, the epiliinnlon
x"crts seen at o-sm. (2i-2ieC) and below ,s-i2m. the thermociine
(2iO-g.70C) was recognized. The tt:;mperature cit the .depth oÅí som.
was 4..seC. Da!5buu2i• lora.o'i315i'na (forma.tibrihaiZz;ua•) was rather abundant

in the cpilimni,on and the upo. er part oÅí the thermocline; it gradttally

clecreaseci in the lower pa'rt of tlie thernioc!ine. .t'is.t 2o-3o in. it wELs

very numerous ancl sucldenly cliinlnishecl again in the 1.iyers beloxv
r)o iTn. ; theil became extretnely scarce at the depth oÅí 4o-so m. DaiPliniiz

c•!tcull(xta• was, on the cohtrary, absent in the iayers froni the surface

to 2oni., ancl niost abundant in tl}e hypolininion, especially in tlie
"7o-3om. Iayer or just below the thermocline. Bosin.Xna core.gro7ii wtts

most abtm(lant iR the epilimnion and gradtiaHy decreased lower down.
IjolyPltem?tsPetli'c'itlus xvas observecl in the surfcace layers only. In the

Untersge of I.imz, .-Xustria, iPt.u'rTNm< (ig2c), p. -78i) also observed that

DaPinneix loii.cri3!5i>ia wag. clistributed from the $urface to is-2om., its
maximum being niet with at a clepth of e)-s m., and that in the atituniBcrt[i '

circulation periocl ks distribution was remarkably disturbed.

    rl'he conclusion inay be drawB that such diffIerences in the $trati,-

fication of certain Cladocera in the lakes of IIol<1<aid6 as compa,red xvitii

  *1or a series of the samples of plankton collected in this lal<e, I am great]y it)debted

to liVIr. K. SAwA.
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those of miclC{le Japaii p'rincipally clepencl upon t.he water temperatRre,

althoug'h light may serve as another important factor.

                  b. Certain Chemical I-"caetors*

    Illydrogen--ion coRcentration. "I'he pl'I ot" the water ln most
of the I-lol<1<aid6 lal<es ls less than 7.o, thoug"k there are certaiR cases

in xvhich the pl'.I is niore than 8.o, or extreinely acicl. fV)ashiri-1<o hEs

/tather all<aline xvater (pl'I 7.8-8.2> oxving' to its high salinity (Cl niore

than 8s mg'. per litYe). rl['6ro-l<o xvhich is par-, -mixotrophic in type,

shows the plLI 6.g-7,4. and often as kigh as g.o. Extremely acid water
is clLftstected in I<utcharo-1<o wliLeye tlte pl{ is usuaily s.o-6.o and often

as low as ".7. The source of tliis hig'h acic{ity is an infl{ix of water,

the pH' of which is ics low as 2.o. Owing' to the poverty of buffer
substances in water, this lal<e might be soon pollutecl by the inflowing
of such strong'ly acid water clerivecl from a mineral sprin.o.'. Several

small and shalloxv lakes of c!ystrophic type are always filiecl with weal<ly

acid waters.

    There are no adequate investigations concerning tfie yeiatioii
bctxveen the Cladocera and the plll of their habitats. Si<txDowsi<y (ig2J')

indicated StiniocePkealz-s serr2dlali"s and l)olJipliem2ts Petli'c2plus as the

characteristic Claclocera in waters ot' pTI 4.38-4.s (his " zweite 7..one ").

IPouLsEN (ig28) clicssifiecl the Danish waters into Åíour groups with
regarcl to tlie Ciaclocercan fatina, pointing out that the optimum pl+I for

the Claclocera was 6.i-7.g•

    DaPhnilv lo7i.oz3Pi)ia iR .H'old<aid6 inhabits waters xxritli a rather

wicle rang'e of p-' , often as high as 8.o and as low ets s.s, while the
ratige of D. cztczvllat(v seems to be limited to all<allne waters (pl-I

7.g-8.8), Bosmz'na lon.ozlaosOri3 is distributed iR water from weal<ly
acicl to strongly all<aline (plTI 6.s-8.8), but Bosiia>ia cores)on•i' seems to

have a wicler rEmge, occurring even in rather strongly acicl 'Kvater such
as that oÅí l<utcharo-1<o (pl-I s.s). ,5'iimotrc"Plicvlus serr?blal'tts is reg'arcied

as one of tlae most pronounced acidophilous species in IEurope (Si<.xDoxvs-

i<y. 1.c., .PouLsEtNT, 1.c,). I[R japan, the $pecies oÅí kS'ibn•odeiplialvs niay

also l)e includec{ in thfs categ]ory, viz, S. ser.ntlatiis occurs ofteR in
strongly acid 1al<es witli pHl as low trLs 4.4. (Ufi.iN'o, a forllidoiiii:ii.cr
.lriSaPe7'), aRd iS'. "uetulits is recordecl from veyy strong'ly acic! lal<e 'witl}

pl-l[ ranging from 3.o-d;.o (K. oi<uBo ancl others igr)i), The liabltat of

S. st"rretlalzts, thougnyh we have only a single record in Hol<l<aid6, is
slightly acicl water (pT{[ 6.7).

   *Tlie Chemical data ye'Ferred to in the disct:ssion are summarized in Table VII.
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    Tho"gh SKADoxvsi<y (1. c.) has pointeai out that 2r)ol.},plienezts

Pe:(liL'zt•kis is a characteristic species in stron.crly acicl waters in I<ussla,

iB the present study quite a different result was obtained, the range
of plE[ being 7.o-7.8. The range of plrl of the water in which the
Chycloriclae live is generaliy inclined to the acicl sicle of netitralky.

    Dissolved Oxygen. '[n cleeper volcatiic lal<es the dissolve(l
oxygell is alwckys pl'esent ill siRfficiellt amollllt to pel"mit of animEI life

throughout the strata, as is generclliy the case in cleeper olig'otrophic

lak-es. Ior example, Kutcharo-1<o has s.76ccm per lltre of 02 at the
surface ancl 7.26cctn at a cleptla of ioom. (xXu.ogust 26th). Certain
eutrophic sha[11ow lakes contain, however, low values of 02, which is
often entirely absent in cleeper' strata as in Imiangetsu-1<o in summer.
                     4.The surface water of O-numa shows s4s ccm per litre of 02 (8g per
cent. of saturation), while gat the bottom, i2 m., the O,) cotitent is o•74
ccm l)el' litl'e (I per cellt. of saturcltioll).

    Total resiclue. Tl}e total resiclue of the lake waters of Iaol<l<aid6
is in s,eneral larger tikan iii the other Japanese lal<es (cf. YosHiefuR,x

ig3i). The iargest amount is recorcied from l<titcharo-I<o (2o8--2o's nig.
per litre), except for the bracl<ish water of f'Nbashiri-l<o (niore tlaan

3so mg. per litre). The minimt"n amount is obtained in the water of
I<uttara-ko, contcainiRg only s3,6 mg. per iitre ; the water of I-Iang'etsu-

1<o holds in solution 64.6 mg. per litre of mineral matter.
    XVItla regarcl to the clisti'ibution of Z)(zLg6hnitv lon.(rilgPi'7ia .certain

interesting relations can be detected. Its habitats cover a very wide
range of salt contents, from niore than 2somg. (J.<utchar'o-ko) to less

than 8omg. per litre. .b'-N form /zJ,alina-la•c2islfvs appears In tlie lal<es
of moclerckte salt contants (i2o-isomg. pe,r litre), xvhile another forni,

PriimiZi;c,a•, is freqtzent in far larger or smaller salt coiitents (1<utcharo-

1<o of 2,somg'. to Shil<aribetsu-1<o of c9omg'.). Da75/i•iu?i• cucisllaga is

another interesting form limited to much dilutecl wcater. -Bosyiileia.
Ion.g7.>'osZri3 anCi Dx?xPliaiiosom.a• brac/i..i,urzi7ii live. both ln the inost

concentrated (.:X.bashiri-1<o, 4so' mg, per iitre) and the niost diluted water

(so-7omg. per litre.ts). '
    $i/ilphate is prescxnt in inost lakc)s, tlie iitiaxiniui:iii vcali.ie hav'ing

been obtained Å}'roin I<. utcharo-l<o (more than 7s mg. per litre). Pa•Pluulr•

lon.crtsLPi-'na appears in both concentratecl and clilute suiphuric water,

while fD. c2tcetZlala is fc)und only in "rater containing rather a• small

amomit of sulplaates. XVater favourable Åíor Bosnii>io loii.cri>'oslrils, B.
core.o'oiz4 Bosna>ioPsi3t d•eiZersi ancl DiizPlia7wso7na lpracli.i,?t•r2t-7n contains

a wicle rang'e of sulphates.

    Chloride is usually present in quantities from 6mg. up to niore
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Chemical Analyses of

    (Data
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  Tab].e VI

lai{e waters referrecl to in the discussion.

 given as mg. per litre)

Lake Date

O-tlUllltl

  s:
I<o-nunia

I-Iangetsu-ko

'T {6 ya- l{ o

I<uttara-ko

Shilcotsu-lto

ILTtotiai-t6

  "1
tXl"an-ls'o

  11

  7)
thNIashfi-l{o

]{iitcharo-kg

  li

  tl
'raro-ko

  ii•
     'xNbashiri-ko

Shils',arlbetsti-ko

  1)
I<abnto-]}tiina.

  I7

i
L;,!7!3i*

  Sf30*.•:

2l17/3I:i:

22!,7/3I:{t
I3i1713i*

3017!3i*'

-'-91713i,i•

  612gtit,,

  912gs:s
271 71 27* '*

j31Io127rk"*

241713I;k

271'8f30**

261,g!3o**

 3flo13o**

261713I*

io16!-""
Ii31iel-:c*

I27f713i\'

!S!6126:r:f:

• 812g***
  io13o'e'`'**

  613o\' *:e

  {)/30N: •ft, ;s•

p}'I
'E'ot2Ll

residue

7•..- {8i.6

 - l6I.I

    78.27•i

    64.6<8.8)

7.2 I20.2

7•2 s3.6

--   I50.01•)

7.o   I09.0
6.9   re8.75
7.8   23I`4
7•45122s.6

7.6 2Ig.,v

    87•47•3

S.8   255.0
- ti   2SI.Ob•)

6.o   2o8.o

7•35 -
8.8   Ioo.O
 - l3T.2
7•4   353•o
    84.67•4

7•5 78.2
6.7    80.4
6.S    93•3

Si02

Ei•i

   -,illi•

i,ii
ige'

'l'l

-
li`li

4os

6   ,-

  lil:       i  z,
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2.8 1 I2.2,

e

aC

ii' iii

lc

•s

ililiii
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I
  

  

 li.i ,I,
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ro.I. I2,o

rm 3.g6
   IO.SI2.7

   I3•5 7•9

I5.0    9•S
    5-5
    5•o25•7

- 8.,v8
m Io.78
- 3.63
- 3.g6

26.5    7.o
    x.9
    2.0
    4•o
5T•5    2.0
m 20.3
- 35•7

   23.0II.2

- IO•S
m 2.74
- 3•g8

   38.88
- 68.g

N

 s2"ig

:
2  8Z  't' ,91

 4ii'gg.  o.

 6Igg

g
iii
3

'iilii

1)20s

 3'si
  g6i.'i

:

i
i .oi,

 3[ o

i2l
Ei

2Iny9o

    lleferences for data : ':'Yog}il"fvi<.s (Ig3i). ':"*J.R.epoi'ts of the I-Iokl<aid6 1?ish. Exp.

    Station. *"`'*.Rep. Hokl{aid6 Fish. Exp. Station (in llttt.).

than 8s nig. per iitre,. D!.izP/idiiiosoina braclijoirienz ancl 6'osi7ti'na loiisriL

roslfi3 Gi/ndure a wlde ranEre of chloride, from 6ing. to 8,s smg. per
litre. DaPlmiiz lo7i.ailsipi'na also shows a rather wide range of chloride

tolerance (ir•7-43 mg. per 1{tre), whiie that of D. cucit.llalo is com-

paratively limitecl. The occurrence of Ptlr.Pliaiiosonia b7'adlt],iinmi in

Abashiyi-1<o is of gr'eat interest, since this lal<e has a very high salinity

(chloride 8s,s n3g. pet` litre). I<EDEKE and Vos (ig32) stated that this

species occ!irs also in bracl<islt water in l"l'ollancl.

    Calcium is found in al1 lal<es in sinall quaBtities, usually less
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than 2omg. per litre but in a Åíew• cases more thaR 2smL(.r. pee litre
(6-numa), The niedium of D(iplima lon.cri3Pi'na, DilrPlia•7iosama
braclayurum, Bos7iii'na• lo.cri)'osf•ri3, B. core.croni and Bos7n.z)zoPsik tleiZersi

contains variotis amounts of calcitiiin as of the other salts, but Da•LPbuizlf

c2tcztllala occurs only in water with a sinall calcium content.
    'Il'he ii)Lilas'nesium content was estimated in afexv lakes. fiLbashlri-

l<o shows the maximiuii valiie, having i6.8 mg'. per litre and Akan-1<o
with i4mgny. coines next. Minimum values of i.s-2.i are bbtair3ed
from T6ro-1<o. ]1.akes of the dystrophic type usually cotitain smcftl1
amounts of iMg and Ca, Al<an-l<o, one of the habitats of D. Io7i.crz3Pi'na,

shows larger valztes, containing' i4.i-g2mg. p' er iitre of .sc'.[g, xvhile

txvo habitats of D. d?tcztllala give smaller values ; T6ro--1<o with oniy

2,o or less, ancl Shil<ari,bc'tsu-1<o, 3-4 mg. per litre in suninitt.r.

                         tt
                     c. Concluding Remarl<s
                              '    (lenerally speaking, the scarcity of Clactoceran species in the lal<es

of I+]Iol<1<aid6 seems to be clue to the relative deficiency ef nuÅíritive

material in the xv.ater, i. e. the oligotrophic nattu'e. There is ftirther

a chemical ]imitcation, 'JI"he inhabitants of ri"6ro-ko are representecl only

by four species in splte oÅí the Rutyitive richness. This may be. due
to the presenÅëe oÅí rather larg'e amottnts of, huiaiic substances (consuinp--

tion'  of I<iXInO.t 2:)-36 mg. per litre). Similar conditions are e-ncount--

erecl also in othL,ir lakes, The Clacloceran fatina of if"Lbashiri-ko, the only

bracl<isln xvater treateci in this study, are scanty.on account of the hi.c}h

saiinity, although this lake contains a rather large aniount of nutritive

material. In Kutcharo-ko the most important ca{ise of the poverty of
species sc,ems to be the high acidity .and the relatively large amoimt
of inorganic substances in solution, especially sulph.ate ancl chloride.

  . In all<aline xvaters.of tl}e oiigotrophic type generally high in salt

contents are foRncl very numerous inclividuals of the eurytrophic
cosmopolitaii species, bttt relatively few sptt,cies, In the 1al<es in the

advanced stage of eLitrophy in districts of milder climate,, the number
of specles increases, and iii provinces where there is a severe winter

it is limited. XVhen the pl+I of water'falls below 7.o owing to the
presence of a lat'ge amount of hzTmic substaRces, the number of species
becomes very poor, and when the aciclity attains as high •as pl-I s.o,

only a very few species retnain. iFor examp!e, Kutcharo-ko, as men-
tioned above, has only two species.
    DaPinzde c2tg2vllala is coBfined to water oÅí relatively small salt
contents, but in D. Ion.cre3Pina no such obvious correlation is observed
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A similar condition is Åíounci also in other species of Bosmz'iia, SdaPlio-

leben3 and other genera, But in his extensiVe stucly of different
habltats of D. c2vczsllata, NiVAGLEJ{ (ig23) could not finci any obvious

correlation between the physical anct chemical nature of water and the
occurrence as well as the body shape of that species, In the present
study too, since the effect of each chemical component is cliflficult to

separate, such a coi'relation is Iimited to a few species. In general its

effect upon the boc!y shape of 'the local races, for example DaPhmla
lon.cri3Pi)za and Bosmina e'opte'.cronz; is inconspicuous.

    In this connection, it is nece.ssary to repeat here that l)aPlv?.ztx

c2tcevllata anC{ Bosnizna core.cronz' iia two localities show a remaykable

contrast it3 every characterlstic. T6ro-l<o contains a lars.er quantity of

inorganic salts, I)eaty substances and nutritive incaterial thaii Shikaribets"--

l<o. D. c2tcullata livin.o' in this lcxl<e is characterizec{ by a head with

a pointecl helmet ancl .Bosru:na core.croizi' of the same lcrt[i<e shows ic

peculiar shape in summer (B. c. .a,es•oeiisi3'), xvhile these two species in

Shil<aribetsu--ko are considerably cHffereRt in appearance. In this lal<e
D. citcullata lias .i shorter head ancl Bos7iii'na core.g'ono' has the ordinary

appearance of those foi}nd in other oligotrophic lal<es.

                            Summary

    i. Planl<ton samples froin i8ialt'es and 7small water-boclies iR
Hokl<aid6 xvere examinecl with special reference to the Cladoceran
fauna.

    2. i8 species of Cladocera are describecl. DaPina2v lo7igri3Pi'na

aBd Bos77a'na• co7'e.crofid' show the widest rang'e of distribution. Two

races oÅí D. cuczsllata, with and without the helmet, were detected ln

two lakes,

    3. Pecul{ay local vari.ation is foimd aniong i`aces of 7)al51i7iile
loii.crilgLgSi'na• ancl Bosnu'na core.o'oii.,1 One forin of the first species with

a round head aRd short spine is probably ic{entical with an undifferent-
iated DajLPIzni?v (forma Pn'fn.iZina IBui<ci<fiAi{D'y), cknd one type in the

latter with straight antennae is believe.d to be a new subspecies,

    4• rvIost species crure cosmopolitan, but their distribution in I+Iol<-

kaici6 seems strongly influeiicecl by climatic diffeyences.

    s• The paucity of tlie Clacloceran species in the Jal<es of I-1'okkaid6

seems to be connectecl with the oligott'ophic nature of the watey.
X]Veal<Iy calkaline, Iess nutritive waters support a relatively larg'e
production of Cladocera, though few species.
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      6. No obvious correlation is found betxveen the shape oÅí species

 and the physlÅëal cknd chen3ical nature of the habitats.
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                       ExplaRation of Plates

                                Pl• Iz5<1

 I-3. DaPltnia cucullata G, O. SARs of '1'6ro-ko. August. I;ig. ia : cittw of post-alxlomen.

Y'i.g-s• 2 ancl 3: yotmg ind{viduals.

 4-s. D. cuctdlata of Sl)ik'aribetsu-ko. tNugtist. Fisr. S: yQnnger animal.
 6-8. Bosmx'n(t lon.e'irostnts' (O. 1?. )ivlULLF.!9. I?ig. 6; ITIangetsu-IN-o. It"igs. 1"-8:Is'uttara-ko.

 g-IO: Bosiiu'na coi'e.creniBtuiu). Augttst. 1-"ig. g: Shikaribetsti-ko. Irig. io; Al<an-ko.

 Ii-I2. Besnu'na cora.o,ont' ),esoensis subsp. nov. of IV6ro-ko. 2N.ugast.

 I3-I3a. Cenb(laLz5hitike reti'culatct (Jurine> of a sl;allosv pond in Sttpporo. July.

Fig. i3a : Claw and anal spines of post-abdon)en.

                                ].)1. XI

 Itv-i5. DrtPltnia loit.o',ts-Pliut of 1"6,ya-ko. ]]'i.o. i4: ephippial female taken on 2Ist

August, Ig30. !{"icr,... !5: parthenogeiietic female. 31st July, ig31.

 I6-I7. D. Ion.ai3-Pina of SI]il<otsu-ko. Aasrust. Fig. i7: Reonata.

I8. D. Ion.crts'il5ina, 15rt'Jniti"t,a-type of t'ankC-ke (Pyov. ef I<ushir`)). iXugtist.

 Ig-2I. D. Ion•,grisPt'iict,Pr,r'nir'tiva-type of I<ttLcharo-ko. I"arthenogenetic females taken

on !6tl) Aug., Ig3o (Figs. Ig-2o) LLn{l neonaL'a tal<en. on 26th July, Ig3I (Fig. 2I).

22--23. D. Ion.o?:sllOina, sniall race "rith short head liviiig iti Shikaribet$u-k'o.

24-26. D. lon.aits'Pinct of Al{'an-l{o, showing three different forms. .
27. D. IoJt.cri:s'Pi'nrt, lar.ge ephippial female found in ntNIashti-ko. Atigust.

                             '
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