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                           Introduction

    ll'he pr.esent paJ,)er cleal.s Nvith the. Iocal races of Japanese species

of .l)aLPIi.n.i?r•, espe.cially those of 71;). Pulex' and D. Ion.g'i[slt6i.>xa,. In the

first chapter is considered the g'eog.raphical distribtit{on oÅí the g'eiuis

in Japan in coniparison xvith that in continent,1 Eastern iX..sia. .'-X.
coniparatixre study concerning- the ('lifference, in bocly slnape tunong'

various races forms the $econd chapte-.r, while the third chapter com-
prises soine ecological notes on the habitats xvith reference to the
local variation. rk'he ge.neral characteristics ot' the local race.s ofjapan-

ese. .Z)a?Oknitv are clis.cussecl in the Iast chapter, in xvhich the difference

be.tween Japanese and forelg'n rt/ces of the $anie .specie.s is given.

    'lt is a gre-.at pleasure to express here niy $inccire thaiil<s to Pr(.)-

fesser T. I<Axv,xMui{A for his. I<ind aclvice- on niany matter.s. irNiy best

t'hanl<.s are also due. to I)rof,essor 1il 1!<. o"ftxi t'or h{s kinclRess. in readin{.r

tltrovigh this p"kti.nviscril)t ancl .(,>,'iving' ni{e niuclit \rt).luable ti.{rlvice, Eurid to

.P. rot'e.ssor .Dr. .R. XX•ToL'rEREcK of 1.eipzig (noxv .-X.ngnyora) t'or helpful

.suE.rgestions ttnd advicc at the tinyh oii hi.s visit tQ c)ur laborator)kr ki

.Febr"ary igr)2. For obtaining' inaterieLls froin different localitie.s, 1;. ain

greatly indebtecl to Pyof. I. H'txi<t•xi)A, I'rof. I<. KiKucHi, A,[r. K. KoB,x,

]i)r. D. i.NIiyADi, Prof. Dt 'Efl'aicliiro Oi<.xDA, Viscount "X.. TtxNAi<,x and

Mr. S. YosHlliuRA.

  "LContribtition from the 6tsti i'lydrobiological SLatlon, 1illyoto imper'ial Univeisity,
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                    Geographical Distribution

    tXs inqny as 4so plankton samples froni i7s cliffere--t loctilities

xvere exaniinecl. Irhey cover alniost all inain Japanese lakes and in-
clucle also about 4o small, ponds ancl pe/io.dic pools, r.angingr Åírom
Shiniushir of the Nortth [[<urile Islaticls to ll o"nosa and il<orea (2sOooL

so" so' n. Iat. and i2iL' so'-i.s60 3o' e. Ion..o'.). In sonie sainples Å}'roni

Shil<ol<u no spe,cies of DafSliniiz was found.
                                                             '    So far as this niaterial is concernecl, Dciphnitz loiz.oz:ptt'7•2.a seems
                              'to be niost wiCie.ly distributed ali o.ver Japan. Thei rang'e of thF" oc--

currence of D. ce'i•c?.dllata, hox•vevey, seems to be r.ather local, beincr
restricted chiefly to Hol<kaicl6 (UENo igs3a). tX.ccording' to R' yLov
(ig3-7), J/Li). Io7i.o'i320i>za s. str. is cli$tribzitecl in Russian NTorth Sal<halJn ;

xve have at present only one record of this species from the southern
half of this ]'slancl.

    On the other hand, the Claclocerttn 'fauna oÅí both A,Ianchuria ancl

the eastern parts ot' China is very disslinilar to ours. Tl}ere is found
a claphnicl quite diEflerent froni otir representatives. nainely: DaPk•iu?r•

can'nala I<iNG (cÅí. 1 F.ci<sBActi ig26, igso). Besicles this ]iN,[-claphnicl,

we have no species of P-daphnicls in Continental Eastern A. sia except
a recorcl of D. Pulex' from the Yangtsel<iang district (Ufi,NTo igr)2b).

    The distrj.bution of the gemis DaPknitz in IF..astern Asia is sum-
marized in the following' table.

                             '.Irable -[
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    There js seen a rather distinct regional variation ot' DaLtijh•niti-

fauna in the insular and coiiLtineRtal parts oÅí F..asteriii .dNsi'a, oiitly a

cosmopolitan eurythermal $pecies, D. Pzvle.rtf occurring in both thei re-

gions. The DaPth•mLv-faima of the Japanese Islancls is composed only
oi' the cosmopolitan elements of northern origin, ancl the raRg,e of
colci "rater Å}'ornis ls chiefiyIiniited to the northern hcklf of the cozintry.
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                          Local Variation

    .--Xs is Nv'el1 l<nownl the i'ac():;s of D. 'loii..ozisLtbi)icv especially ot' pelagic

h.vtali'fia in Central Ii)uropean lal<es s.hoxv in suninier exte.rnal appe.ar-

ances charactc'ristic to eacla ]ak<;., xvl-iile, in xvintey these different i'ornis

reassunie, tlie coinnion round--heacl(/,d appearance. 'l)ie.ret'ore, it inust

be a(linitted that tlhe differences, Å}lound ainoRg v?.erious local yc"tc,es inust

be, attributtecl partly to, seasonal cliflferences. Consequently in the
coniparative study of niELny Japai}ese i'aces, Il havc, inade sl<etches of

suniiner fornis as accurate -cs possible. '

                 .X. Th<., series of l)aph•i"it Pztle.x"

    'I['lie local Niariation of this spec.ies is v(.}ry slight, the iiL:Lost re•-

inarl<able. var.iation being t'ounc in the le,n.grth of the spine. IIn re.g'ard to

this character, ttll th{,} Japanese races of D. 7Sztl6rx inay be diviCIeci jnto

txvo inain types, ()ne having a long' spine xvhich is often turned up-
xvards and the. oth.er. haviRg .a considerably short spine or often entirely

lacldng i,t. Ni'ounger in,clividuals, li!oxveveir, have alxvays a uiitiforn't ap-

pearEi.nce, anci are alxvays divicled xvitli a long' spine Nvhiclt is tRrnetsd

slightly upxvar.ds. T.he fo'rni ivith a very short spine is yeferred to the

                              II]c'tbio II

       .iL'xamples oi' the sizes of Iocal race$ of DaPhneke Pttle.v of Japan (iti IL)
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seyies. of obtztsa 1<uRz. Irhc'. size ot' tlii.s forni varies g-reatly, 'l.' ranging

t'roni iooo to 2r)oo, S ])eing Å}'ro]n c. i/24 ot' IF to zero. IL]ie head--

profile olr tlae. sextial feti{ialc';s. oil'ten sho"rs a stroiitfr coiiicaxrity, as se(-)n

in daz,i>'ro7is (]. O. SARs ot' D. I()n.oz3Pi;na. 'L'he form is probabl,v
identical xvith 7iii??I(le'iz(loi:lfaiuv ]'.ILI,.Jis.}30i<C}•

    .•'Xll the other fornis 1)ttve iong t'pines; T rttnges t'roni io)oo t(.)
igoo; .-X.+Bis alxvays i/3-'N-tik. of N•r, ttndS is about i/4.--•-•-i/s of ll];

Lt3 often attains ioO, ancl in certain ephippial i'ornales it is often -2oO.
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    The pellucidity is remarl<able in the races of larger and deepo,r
poncls, ancl when they appear in berox•vn water pontls of dystrophic'

na-itire, they are yelloxvish or reddish brown in colour. NVhen they
occur ln shallow and strongly containinatecl ponds or pools, they are
quite dirty and broNvnish red. 'Fhe races living in clear xvater, such
as those ot' Bixva-l<o (P'uld.a: Pulex•") or oÅí Ueiniiira-Oike (Pttlcx obtusa•),

are extreinely hyaline. The ,habitats of. diff.erent/aces w;tll be clealt

xvith in niore detai] in a later cltaptc}r.

    'IJhe variatio.n in the. RRi:r}bey of conibs at the ba$e of the terininal

claws of the pos.t-abciomen has been noticed by many worl<ers. GREsE
(igeq.) distin.o.'uishe.d thr.ee types of conabs iii a population of .L). p•ulcx

ii} Glubol(oje near ptIoscoxv : Pultrx-type, P?tle.v-lon.aiicPi'na-type ancl pure.

Io7•l.alis"p'ifla--type. Solll(-', Lg'r()tLt vELriatiolls ill s'ize cllld kl the llulllber of

bristles, in both cli$tal and proximal combs are also noticed hi my
niaterial, but such, remarkable diffe.rences as s,hoxvn by GREsE are r}ot

seen. ' rhe nuznber of bristles in both the conabs is as follosvs: rr +6,

S+7, g+6, io+s or iL)+6; it varies niore in t;he proxin:ial comb
than in the clistal. It is also ot' int('}.re,f.t tl'iat the serieis ot' iniRute

tltorns on th(/) concave tnar.,<,,.'rin, ()f the-. claxv i$ inore slightly devreloped

in the aniinals. Iiving in 1. arg{,i. ancl clear lal<es or ponds tht-Ln jn those

found in small ancl contaniinated xvater.g., althoug-h no distinct differences

can be $een in their coinbs.
    (')f niaBy race.s exaniine..d, th<.) onci; liv'in.,(.r in Bkva-•l<o (J.ake Bixva)

is ccological]y a very peculiar fo/ m which is pr.obal)'ly a he/"itabl)r Iixecl

biotype and represents so ft'xr cft race enciemic in this lake. Thi$ is a

rather large f)aPkvu2r, xvith an extreinc}ly hy'alinct broacl valve an(1 witk

well-developecl combs on the terminal claws of the post-abclomen. 11'he
heaci is re.latively short, abottt i/3 of V, btit rather broad; La. is inore

than soe, with rather proniine]it ancl bluntly pointed rostrum ; in cer'- '

tain older indiviciuals tlie c,restt i$ slig'htly cle.veloped ; tl}e profile is

.slightly conc-c ve ; the eye is snial} l)ut xvith rarh(-)r larEre crystELI lenses,

the pignient spoz being very small. The clorsal ancl ventral ozitlines ot'

the valve are .strongly archecl, the ventral t'ree niargin beiRg- alinost bare.

f{ is about 2/s ot' T. The spine is straight, being about i/s of 'l-, and

is nearl.y para]lel with the log'ittidinai axis of the bocly; in younger
indivicltncls it is turned $lightly tipwarcls. T.he po$t-abcloinen ha$ about

i2 i.narg'.inal lontg anal spines. ; the terininal claNvs qre long and curvecl,

ancl are providecl with two coinbs at the base, oS xvhich the clistal

comb js coniposed of 6 large thorns and the proxinial comb contaiRs
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7 snialler thorns; a series ot' ininute splnules is preseBt aloi)gr the

xvhole concave inar.o'in of t]ie claxv behincl the distal conib; about 6

sinall clenticles are present in the niiddle of the. claxv.

               B. '1'he series ott l)(xLtblt•7zz?z- Z•oit.o7lsLirOl>l(l•

    IL'he external appearance in v.'trious races of .D. Ion•su[s-Pil•ta• i.s

{rreatly clifferent iii various localities as c()inpavecl Nvith that of 7). Pule.x.

    i). CI]otal lens,th. CI"he size in the suininer and auttunnal fornis varies

s.)'rc`atly, T ral/ p.'ills)' frolll 7sO to 27oo ill the esTg'-p,roducillg' partheno--

genetic females. The typica] pelagic 1ayali>za is always small, ranging

from iooo to isoo in total leng'th. Of the nuinerous races. those of

,.-
Xl<agi-()no in Prov. I<. 6zuke ancl S. aino-l<o in NTil<k6 -,re the sniallest,

T me.asuring oiily less than Hoo ; and in the latter race e.ven a sinall

animal of 'l"=s6o procluces egf.rs. Examples ot' the size in certain
representative races are given in [l.'able. 'IH.

    ii). I'.l'eacl. The ratio of head lengt]i to valve lens,'tli{ i-X.+B/V js

mostly i/3 or i/Ll., rarely i/.s (e.g.". Shirouma-6il<e), only jn one
exceptional case the ratio being inore than i/2 (I<inion-nuina, ItLu`up).

I.n alinost all races livin.o' in large lakes, iX. +IB is appro.xiniately i/c)

of.V. while jn soine races ]iving- in sma31 shalloxv lal<es and ponds it
is ahvays i/4.

    IIrhe ratio of head length to head basis, A+ltS/R varies niore than

in .-X.+B/V, sinÅëe IIi<. varies correlatively xvith the change of both 'XLJ

and M. Geinerally speaking, x/Then .iX..-f-B is 2,shr)s per cent. ot' Nf,

it is always inore than so per cent. of I'< and is soinetiines 6o-7o per

cent. or n3ore in certain pelag'ic raÅë.e..s. Illn sonie, races xvhose he.ad
le.ngth is etpproxiniataly ;/s ot' XJ, .such as that of .Shirounia-6il<e,

.X+B is only 3s per ceBt. of 'E. i•X. nother forin reseinbling this
xvith a short head, tiie race livin..cr. in U/ tiinobetsu-l<o (Itturup), has

the heacl length about so per cent. of IR,.

    Zrhe profile of the heacl is generally c(.)Rcave, often shoxving strong'

collcaxrity tL.s s(tcltll kl c'(l,zt!f/'o71s SAJ<S. 'i'}lt(i collc.aNritlsr l)ecolll<is 111tlic'h

nlore conspicuoLls. in .<.ralnog"enet{c ib'en'lalc)s.

    'l'he angle betx/reen the xrentral outline and the basis of the head

(k(z) varies with both .•-Yl-B/X,' and A+B/'R, baing' usually more
tlian 6sO and often attaiBinLo.' go". X"IThen A+B is tLbo"t r)o per cent.
ot' XX. .,/..-.ri fluctuates 7oO-SoL' or niore, and sonie.tiine,.s nearly goO; xvhe,n

.X..+.Zi/31V i$ about 2,K per ccnt. of N•r, .-/...(x is inore. or less 6oO. In
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some forms with short heads ("X.+IB about 2o per cent. of V) La is
                         's80-6s". .. .. . ..    d-X. race iiving in INag'a-ike, a small dystrophic lake on IXtlt. Shiga,,

differs greatly from tlie others, the veiitral contoRr o'f its head being

nearly parallel wieh the longituciinal axis of the body (/va more than
goe). 1'n g-enert}l appearance, particularl)r in its head contour. this
i'orm resembles very much D(zPltsti.ti .ittSa•nii>'e7isi3' .Ii.<.yLov (igr)o) xvhich

xvas recently de$cribecl from Schor--l<ul 1 ..ake in .Paniir,' but -D. Pa•mz-

7'dnsi[s diffe,fs cllstinctly fyonit the. ITa..(,ra-•il<e--rac.e by liavintg a conil> at

the base of the te.rinlnal cJaxvs. .
    3ii). Irleig"ht of valve. 'Irhe heigl}t oÅí rhe vttlve is g'e-neral!y c)/s

(.)t' T, ancl iiit soine cases it is 2/3. In soine pelagic racc}s, spch as

those of Towada-•ko, Onogaxva-ko and fXol<i-l<o., lil i.s harclly i,/2 of

'I.' and in that of 'Kizal<i-1<o it often exccecls i/2 of T. F..ven in the

forms with short heads, $uch tts those of Uruniobetsu-1<o, NumEuiawa-
numa or Shirotuna-6ike, l+I is inore or less 2/r) of T. The clorsal

contour o.f the valve is g'enerally less arched in pelagic, fornis than in

Iittoral one.s. ny
    lv). Spine. 'I"he length ttnd clirectioii of the spine vary con-
siclerably. Tlie ],ength does not vary correlatively with the totai le]]gth

of animals. For. instance, the. form of i37o lon.,o.' Jiving in Uruinobet$ti-

1<o lias a spine of oi]ly 2s long, xvhile a sinall form (io7o long") of

1<izakl-1<o has tt s,piBe as long as 6i2. IIn slender pelagic for.ms S is
nearly as long as i/2 ()Åí T or soinetiinc)s i/,3 of T, xvhile in most
forms it is as ]ong' as i/r), i/4, i/s, 2/s or :)/4 of T. I-I'oweve.r, in

sonie fornis xvith short heads, siich as those of Ui"uinobetsu-1<o or
>'"umazaxva-iliima, S tliictuates from i/7 to i/8 or sometimes i/ibF
or i/i7 of T anci in a fesv cases the splne is entirely o. bliterated, as

will be seen ln Table 'IV. '
    'rhe spiRe is in niost case.s prolons,'ed in a direction pa}'allel to

the long!tudinicl axi$ of the bocly, but '
iii rriELiiy pelag,-ic fornis it is slightly or CI]able. IX"
ILII,lbii}ifi'::11t,rÅí:'i/YI:ii[,i}Xli:il'11.gxCljs,tljil)tll;`:l"11,Ty,z.Il,Ii,ll,g,, (yijIP;l`'6ii'6i,:{";i;'gg2#s`ct-lg,{I{{/:,it,kz,'`t'

is vC)rv varia})le., rang'in.gr fl-onl oO to s()" [37o 2s XVith one eg,g.
ancl nil iostly le.ss than io"'. There are, l.3..gg , iggg, :
1'iowever, certain froms whose spines a. r.e l6gg S.338 )\i'ki;ip?,\..e. eggL

ll.Clj,i,Zlrii91i.;'XY,tiZ//k..g.)gt,//wa11t'ew,i,O))12; //'8:'lSE•g Neo}iai'a

                              -
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xvith in soine ephippial feniales, but in s(mie races even partheno-
f.')'elletiC feMaleS llaVe Z-i? l'Elll.,O.,'ill.O,.' frOM -20 tO -50. ..-X.111011g .sUCII

races, that of Urumobetsu-l<o is iTnost peculiar, its Li'3 being' often

froin -2oO to as large) as -2' .s". On the contrary, sonxe pelag'{c
                                                     tsforRRs, such as thos(,-. of Toxvada-ko, i/-X.ol<i-l<o or Shirotuna-Oike have

.LB as larg'e as :)o"-.so". These relations xvill be inore clearly seen,

if theiy are coinpt-tred by the coordinate $ystenn (fig'. i), as applied

by X?V'OLTERECK (I92g).
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          ITigT. I. IJ'our different races of ,IL)aLPItnt'a lon.o'?3')bina compaged

                      by the coordinate system.

    i. R.ace (bo'ctlectta> of I<in)on-nun]a, 'I'tuvup. 2. IRace ot' '.L'owada-ku. 3. Lkacc

            '    of I-I'artina-l"o. 4. IR/ace of the Priviiti't.ta-type of Urnmobetstz-ko, Ituvup. •

    ' '' Unit of size......a' unit of section-...."is VI).                            7-
    'L'he l{,i.nstth of tl'ie spinci. ancl LB in neonatEe Ewe. alxvays greater

than in the mature. aninaals. .For exainple, ki the race of Uruniobetsu-l<o

LB of iÅís neonatEe cixceecls +2o", though it is often -2sO in its

niature feniales. LN'eonatEe are alxvays in an uniforin appearance in
various local races (fis,'. 2).
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         The Freshwater Branchiopoda of Yapan. IIi r)2g

                                                          'Several exainples of relative size in some local races xvitli clifferent

                                                           ' contour are summarized in the following table :

" .

b

iO 20 ,O 4

p p P p

ta 2a

J

'3a 4a

. e "

60 60 70

•p

tsa

.o

6a 7a

- O,5 mm.
1,'`ig. 2. Seven cxamples of different r:tces of DaPhniti loii.crisP.,'na compared

                svith tlieir neonatEe. Suinniei' form.

i, iat Urumobetsu-ko. 2, 2a:Towada-l<o. 3, 3a:Aolci-ko. 4, 4a:Alca'gi-Ono.

s, sa: rvIaru-numtt, NTikk6. 6, 6a:lchi-numa, S,hinano. 7, 7a: An alpine lake

ttt '['alcamagahara on " N'ot'th Japanese Alpf ", Shinano.
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 *Conipare the adult feinales <Table XJ, fN}.

                  Some Ecological Notes

  .•'X. li.lcolo.,(,.',.'ical C)lassifi(;atioii of the I'labitats iL•vitl} reference

                   ro the ],.ocal Nirariation

 iLYs far as niy inve.stigaticns .o'o. the h,abitats ot' the Japanese i'aces

dti.p!}nids. niay l.)e slloxvn as folloxvs (cf. XXroi.'ri?.i<Eci< ig:),o):

 Da,Plt•iuh• /)itlt'x (brttchycephala).

 EL. Sniall shalloxv and contaniinated pools, rice-•fields and ponds
     .........................,..,.f). +pul('x Pul('x cknd fP. Pitlrx obf?tsa.

 b. Snaall and shallo"r ponds of broNvn "rat(ir of peaty nature.......

     ''''''''''''''''''''•••••••••••••••••••••••••••••••4••••••••P. -"7il"x' obfitsa..

 c. Larg'e and deep ffs,utrophic ponds ancl small Iakes...............
     ............................................................D. Pulcx P2ilf'.x

 d/. I.ars.re and cleep oligotrophic lake (P)ixva-l<o, g.s nD '............

     ...............................................,............D. p7tlc.x- p•?tl(ix.
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2. .i/L]),txP/in!?x l•oii,(LriisP!,l!a (brachycepliara and x'ery i:t}.r{/ily ntesoc<ip]LalEi.).

    a. SniLall and shallow contan'tkiat<hcl p.oncl; a lti.rge, ancl clrm'is]-.r
       forin (l()italilgri7 l.IELncH) ...•••••••••••••j•••••i•••••••••••••••••••••••••

        ..................Extit.mple: a l}ool at j<.i.ijirEi.Nvai"i in Ii'arami.isliir.

    b. Oligotrc}phic or c{ystrQphic sintvll ancl sheLlloxv lakes and ponds
        •t••`••••.•••••+•••••..•.........'II,].xannples: N..Tag'a-il<e, ancl I<ido-ike.

    c. ]Lar.ge i, nd cleep ponds as Nvell as sonie lake-s o,f inedluin area

       and of nieditHn depth and of eutirophic xvate..r; $ubs,p. Ion.criL
        .!+Pin,a• s. str. (XIipti2'a, l!lo7`a•lzlg, ci'('i,ssils(rl(r., etc.)..,..................

        ..............................1[i'lxainples, : l-l'aruna-ko, Suiniyoslii-•ike.

    cl. ].ak(.i.s of niediuna to grrc•)at cleptli ancl of ]nos,t]y oligotrop. hic
        typa; typical h;i,a•l•!>ia• (la(:2tsl'i'ilss, ,.cra•le(r•la•, etc.)...............,..-.•

        ••••••••••••••••••••••.•••.........................Exainpl(i: 'I"oxvada-ko.

    o. S. inall and $halloxv lakes of cool xvater in the alpine re.o'ions
        in iniddle EIonshfi ancl severa]. Iar..o'e and cleep lal<es in ixTorthern

        japan ; the habitic ts of Pri;iniZi.7.,a with a short head .and short
        spine....................................F..xarnple: Ntvnazaxva-ntuna.
r,. Da,761?7n?i• lon•.crikP17ia (clolic])occphala)......tX. shalloxv oli.o,..,'otrophic

    lake in the I<urile [s. (I<{ino"-nLnna in Iturup).

s. I)a.Plbizz'a citc7fllaX-a (brachycephala),.....xX cleep olig'otrophic. Iake

    in I-Iol<1<aicl6 (.SlLikcar.ibetsti-1<o, gg ]n).

.;.. PaPlzni'a. cuczillala• (clolichocE.s,phala)......tN .shalloxv lake (c. 4in)

    of s.trong'ly eutrophic-dystropl}ie type (so--c.alied para-mixotrophic

    type) ; CIro"ro-ko in I+Iol<l<aidC).

    Il?}os.lcle,s a typical pelattic race living iR IIixva-l<o, tliere, are certain

hyaline pe]agic races of D. P?il('.aT v57tl('.x' livin.o' in sonie. Iarg.e ponds,

si/ich as iX.ri.g-.tt-il<e and I<. o-•il<e in lll{ycto. 'i'n these races xvliLich Ei.re

xvithout any alteration of the body contour, the spine is always ivell-
cleNreloped and t'drnecl sli.g. htly RpKvarcl,g as in certain pelag.. ic races of

.D. Z.ons)7s)6iii(x.

    '1]ypiÅëal pelagic race$ ot' D' . Ion.o'!IgLt6i:na 7t-i,ali:na• (la•cusl7'!Is', ..o'alcala,

c;tc.) occi.ir c!ii()fiy iit large ti.ncl deep olif.)'otrophic lakes, s.uc]] as IVox•va-

da-1<<'), ]Nllojiri--ko or .'X.oki-ko, xvhile. soine race•s xiLTith heaxrier bcdies

(lonsri:s'LP!'fia. s. str., X..i'26i'ea, li7'o7'(x•li[s', etc.) appeai' inost:•y in sniall lakes

ot' (tuti'ophic. xvatei', such as vS,linrtiiyoshi-il<e ii]L soi.it,heirn li<y"shfi. It is

al.s,o no. ticed that ainoirig thc} ti"tie peltttt)-i<) /2r(r•li??c there are reco.,o..'nizcrrcl

txvo inain typcN,s., one havin..o' a fira.(.3'il{i and rclativ(.ily sinall body xyith

a thin vtxlve. ancl the. otlner of a larg-e and stron..o`er body xxTitl} a thiek

valv(i. CI]lie 1 onn(i.r is fo. uncl in ]arf)'e, lal<es Kvith great depths ancl xvith

oli.(,)nyotropl-iic xvater, xvliile the latter is fotind in l-ckcs xxrith rath("r ..crreat

(lel/)tliis tu:i([l ar()tas bi.itJ iLx'ith cmtrol}hic xxTarers.
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     ()ne type of' D' . Zou.<rils'letSi;iza. xvithout any elong'ation of' ]iea(1 ancl

xvith a r.athcr short. or s.ainetinie.s c.on.s.iclerably short spine is, coniinonly

foimcl in larg'() o.lig'otrophic lakes oÅ}i cold watci'. The, other cype of

D. Io. 77.gi'3Pi)ia• is $een in a group of some shallo.w dys,trophic ]tikes in

the provinc,e of .Shinic no (e...o'. N"aga-il<e).

    But in ,spiie of the. Å}'.ttct that inany lakes have. ,siniilar origin etnd

physical and cheinical, as ivell as nutritive, c.ond.itions, the saine
daphnid specie..s inti.y be foLincl in $oiriiie of the lal<es ancl not in otlLe.irs.

'll'his fact is cliflEicult to uncler.stanci at preSent.

                                      tt
        'B. Il<elatio. ii betx•veen thc} ]Nl,"atur(r•t. of ikN,,llilieu and the

                 - Local Variation
    i). XVater teniperature. Iln acountry lil<ejapan Nvhet'e there is a
tt. reat ' g"e. ograpliical diff7e/.e.nce, not only horizonti, 11y but also altitudinally,

the cliinatic diffe.rence. in var.ious provinces inay play an iinp. ortant r61e

in the dis'tr.ibation of aquatic or.o.'anisin.s. 'I'he cii$tribution o.f var.ious

local races of Dtiplini?x in different lal<e,s seems als.o to be iimited
prinaarily to tlie c],iniatic co.nditio, B.g, i. e. the xv•ater teinperature. IFor

instance, the. IEa<es suppo.rtin.o- tlie. races Nvith short and round heacls
(P7'iVn.iZkta--type.) are founci only .in I--1 ol<kaic16, vSouth l<. urile Is. (IIJEiN,o

igr)3) ancl ixTorthern I{onshti as x/'ell at soixe. alpine 'iakes in niiddle

IE[onshet In the habitat of' tl•iis form, the suiTfaco reinperature is
usually about is"C, thou..cr.h it inay attain as hi.o'h ets 2oOC oir inore in

inid-suinine•r, cind the surt'ace niay be co. vered xvi'th thicl< ice in
xxrinter. D. cJ2t•(?tlla•ttr. i.s also di$tributed on]y in the coldest d,istricts
of' I'Iold<aid6 (IL]1I,iNo igr)r)a). ]un[ox•vev•qir, it ]nust be reineniberecl that,

as far as local varid"tion is Åëoncernecl, the ecological cliffe.rence of the

habitats (e..o'. Iarge lal<es, poncls, pools, bogs, etc.) is as iinportant as

the p.'eog 'aphical diffe,rcnce.. o.y it niay be more iinpo.rtant.

    ii). Chemical factors. CI"here ,are only a t'e"r data relatinsr to the

physical and chenaical na.ture oi'. the habitats of DaL261i7u'a•. XlkTA•GLEi<
(ig23) xvas unable. to fincl in D. (;uc?i•llala. any clear relation betxveen

tho natt}re of th.e inilie.u on the oiie ]/iancl and thtt. distribi}tion ttnd the

sltape ot' the bocl]yr on t!ie other, but he t'ound t!iat tlLe teniperature

alone xxras the niost iiRportant t'actor xvid}in tlie ran..o.'e of. It.s clistribu--

tion. On the contrary, ITIu'vcHIN•so}"', I: lcl<FoRD and vSCi-iuuR"TAN• (igr)2)

follncl that in Trans.vaal LLthe genus Da,IPIiit•i.b. aniong the C-ladoce.ra

provides the inost clcar-cut cases of che,inical liniitation ". "l'hey also

szate thar " a Åío.rm referred to l). Io.n.t'z:rPi;iia occtirs in Potchefstrooin

I)am and is also Å}h.uncl in IFIorida lake but xvas found in no other
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localiti(is." '.l'h(x ]Lvater ot' th,c) 'form(ir Dani is x•'erv loNv iR chloricle and
sulphat(t, btit] I/;lorida lal<eT. {/sc)ntaiB,s, thoi.igl] sl'milarly xrery loxv in

chloride, tt lar.o'e ainount of su'tphate. (,3o-6o nig- per litre).

    Aly exaniinictions of the chounical nature of the xvater of niany
Japanese lakes eithei' holding' or lacl<ing l)aPlviilr•--popul,ation haNTe failed

to cle.inonstrate any cleair coi'relation betxveen certain cheniical coni-

ponents in so.lutio.n and the. occurrcnca ot' L)aPlini?T•. Except for a
fexv peculiar (ias,es, a]mo$t all races occur similarly ki dififierent xvaters

that cc)ntain difirerent aniotints oi' cheniical coniponents, such as total

residue, c.hlorlcl(/t, sulphate, s{licate., calc.itnn or inagnesiuin, ancl so

'forth, and, at tl}e sanie tinie, there is t'cund no cleE-Lr correlation be-

t"reen tl}e ainottnts of the.se e!ectt'olytes ancl the diffe.rence in the s.hape

ot' bodies. Ifloxve.ver, it has bee.R notecl tl]at both the pli and peculiar

nutritive conditions of xvater app(.,ar to affe.ct the. clifferent fo. rins of

the daphnid t'ound in vari'ous lccalities. .'X. short coininent relatira• g.r

to the races ]ivin.c.r in the. Iai<es of 'I'Iokl<aid6 has. been published
((T S N o ! g r) r) a)•

    rl'he, pl-l of. th() xvater of about .3o lakes an(1 p(')ncl.s in whicli
y/)aLPIi•ibl?x occurs ran.o'es from 4.4 to 8.,s. XVhen this i'an{re ot' pl7I is

clixrided into five tt'roups, the. freqtiency of the occur.rence of D. Ion.cr, iL

sPthzt. in each g'roup is al[)out as. follows :

           p. H. 4."-s.o s.I-6.o 6.l-7.o 7.I-8.o 8.I-8.s

J). lon.crtlgPi>2a......ir).c) i6.7 .y6.6 2o.o 3." per cent.
    The species is niost frequently fo{incl in xxrealdy acicl and xveal<ly
al]<aline "raters (plrl 6.o-8.o), xvliereas D. cuc7illata• is found in both

of the lal<es, one Nveakly, and the other stron.g'ly, alkaline.

    .i-X great majority of large ancl. deep Japanese 1i,kes are of volca-

nic ori.g-in an(1 of clig'ntrophic nature, tlaeir xvater be.ln..o' usually either

neutral or xvettkly acid. IIrypica} pelag'ic hyaline fornis of D. Io7?.cri:gP7;n(r-

Åëhiefly abound• in such lal<e.s, xv}iile large for.ins ivith th{cl<er valves

(lon..e71sPi'f2rx s. str.) occur pr{ncipally in Qutrophic waters, the pl--I of

which is more oi4 less alkaiine. The Pi'i'miZkJa-type of /). Io7i.o"ilgPi'na•

is liinited to the xx'ator`s of olig'otrophic type, the pl+I ranging round

6.o. In a group of clystrophic sniall lakes in Shinano xvhore the
xvater is yather acid (plE.bc-loxxr s.o), xve. have niet xvith soine pceuliar

races xvith ]arg-e extreinely hyaline. v•alves ancl lai'ge broad heacls.
    In t'"Llgeria ancl '.I]unisia in N'orr}i .kX.frica, ('iAuTi{jER (ig28) has

macle a similar observation on the rang'e of the pll'l of tlie hcabitats of

Pa•Plin2it;. i.e. D. Ion.,o'ilgPln'.a• is Åíouncl ln the wEters of the prl. 6.6-

7.6, xvhile D. P?tld-'x' occurs in the waters of the pll 6.4-7•.6. Pour.sEN
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(ig28), on the contrary, an`ived at a cliffeyent resztlt in I)enn]ark, xxrhere

P.. Io7i.ez:sPilia x•vas niost f-requent in the xvatei's xveald.y all<aline (plil

7.i-7.g) ancl .D. cuci.t•l!c7•Xa• occuiri'ed niost cabuncantly in strongly alkaline

Nvateirs. as seen froiii the following.' data:

          ' pH r).8-6.o (.i-7•.o 7.r-7.g 8.o,-8.8
    D. lon.cr13Pz)ia,......ii.4 io.7 2.o..7 i7.o per cent.
    D. citczt.IL.a•2a ...... o io.7 r)i./ s6.6 per c'enu
    IResttlts obtainecl in Japan cznc.l IDenmarl< tnu,s.t tiot be arran.crecl

on the sanie line, since the strongl}r alkaline xvatc/r.g in Jap' canese. Ial<es

are. ofteiri c.ti.vised by pronoz"iÅëecl as.sin:tilatioit of. plitytopleuLkton iiii {;1ie

epilininion, xx'hi].e in Deninarl< tke hi.g.rli all<ali.nities ar,e akvcays glue to

f.rcological charc"tcters of the drainage areas (chiefly dtte to liinc}).

    iii). I'ecu]iar nutritive. conditions. In regard to the n"tritive
conclitions of the IEtl<es, the,re ac re found soine {nteresting" f'cact•s. relavin.o'

to the shic pe of DaiPltsu'a. For instance, mo. s,t <)f the rcaces livin.o' i'n

olig, otro, phie lakes have a, relatively long spine x/ rhich is strongly turnecl

up""ai'ds. ' In $onie other t'aces (P7'thiixZiiia--typa) iiving iti the lakes ot'

th(.> san/ic i'iature, s.vich as ]Nl-;•uniazaxva-iittinia or Sliiroi/ii"titt-Oil<e, thcs,

spine. is reniarl<cftbly tt}rnecl upxxTarcls, even though' it is rather skort.

On tha contrary, mansr rcaces of varloiis lakes ancl poncls of eutrophic

nature hE ve spines not turned upwards btit prolon.gecl behind parallel
xvitiii tlie long., itudiiiLal. axis' of tliLe bocly. IIn sonie clystrophic lal<es in

ittort}i Shinano, the iLi,rater of xsrhich is' o, f oli.gotyophic natti.re in ntitri-

tive conclitio. ns, se.veral i'omns of P. Io. n•.o'i:s'PZ/ia. calways•have upturned

spmes. •    'XXToLrrEi<EcK (igog) also observecl sttch a phenomenon in the two

races of the lal<es at 1.unz, .iX"stry. f-X.ccording to hini (1.c, 1). i"o),

oiie irELce liviii.o- iii U'iitei:see, tliat conta.iiis poor iiutriiiic)iit hi tlie Nvater

ha$ a large /hP, xvhile t.he other race living in ()})ersee x•vhere the

nutrknent is richer than in tlie fornier lake, has ,C.i?=oe. I:l'e callecl
these tNvo ricce,s "ptIastfoyin" (of Obersee). and `` ILItin.gerforin" (ot'

Lintersee.) respectivel.v, ancl su;g's.rested that they are clfstinct r.n.ces

herltably fi.xed to their respective. Ial<e xvith differenr conclitions.

    tY. strans.e case obse.rvecl in the race of VrtHnobetsii-k• o, iii xvhich the

spine is curN'e.d doivnx•vards, is diflilicult to understancl at present.

                (li S. tratificaliion and i'•X.ssocication$

    [lrlie sti`atification or " bib:•onfs " (XAIroun{]REci< igr)o, cf. also ig2tS)

of, pelatgic dE phnids iB Japan have becn t'koro. ughly studied by I<. iKuci-{i

([g2-i, igr)o) in t'our racc.s, of xvhich t•lire.e aire loiz,grts-bi:i•za l2.ota,li)ia. and
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the fourth Pitl(tx ?52tl(tx. .Xc'('orcll.ng to hini, IL). Ion.aiis'LPilia• liJi'a•li:iia

fouRd in thre() deep lakes, .Xol<i-l<o, l<izaki-ko and .X.:ojiri--l<o alxvays

live below thc the]rmocline. On the other hand, some races oÅí pela.o..'ic

dapi}nicls living in se.veral lttkes in ITI.okl<aid6 aire. confined even to the

epilininion (I[JfÅ}No igr)r)a). iX.n allied plnenoinenon is seen in an alpine

lal<e .Shirounia-()il<e (inax. clepth i3.s ni) in niidcllc IEIonshti. ()n the

ist of .•'X.ugust •igc)2, 1[ fo"nd ki rhis lal<e that D. Ion.`ri[gLPIna• (Pn:viiZk,a-

type) occur ino$t abunclantly in clecLp cold xvateir; the nuinber of

{ndivicluals occupying' a la>rer l.)eloxv io in deep. xvere, txvice as nuiner-•
OllS ELS ghELt ill cXl) Ul)P(-)1' laYel' (O-2 lll Ol' 2-5 111).

    The strat;.fication of. a pelag.'ic raco of /O. f5ulerx in Bixva-l<o xvas,

accordin..o.' to I<ii<uci{i (igr)o, {g3oa)i, found belo."r the therinocline

both in Septeinber and October2, as seen in D. Z.oii.gi:gPi'na• nieiltioned

above. II obtainecl, however, a soniexvhat dififerent result of the strati-

fication in thc sanie lake. on the 23rd of July igr)2, at ir)i'. '1'he

poptilation on this day x/ras not (.xonfined to the. hypolinitnion bi.it fouiid

also in the•. upper layei' of tl]e thtei'inocline, i. e. a sniall nLunbe.r of

indiN'idiials Nvera sec')n (tven in the epilinii'rion (therniocline 6-io in,

26"-ig.g,OC;) and the inclividuals liN'ins,' in a layer beloxv io ni dee.p

xvero. tlll'ee tilll(Ls ELs llulllel'ous a.s those ill tlle uppc.1' IELyel' ot'. Io nl

IBeloxv rioni (teinp.: :,oin ti.8''C, 48 in 8.g"C) it decreasecl again in

1111111})el'. .    'I'he assoc.iations of pela/gic clttphnids in ji, panese lakes are quite

siinple. 1[t' ,a lal<e has any sl.)ecios of .ZZ)a•7Slifz.i}r•, this alxvELys b. elon...o's to

only one race, either D. Ioii.crzls'Pi>ia oi' D. c•it•c7tlla.Xa•, or i'arely D. Pi/lex.

i'X. siii.,o.'le c-xceptioiicil case t!icit lias t"'o pcilEi.g)'ic diff'(ireiitiettes ot' DQrLPIi•iii}7,

in one lake. is niet "Tith {n Sliil<aribetsu-ko (gg in) in I-Iol<kaid6 (LTSixTo

igr)r) a). iSven in .sinall. ancl s.halloxv lakes or ponds, only onc, race is

found in a sin.o'le body of xvater. japane.ge lakes that are- deeper than
so in and I}ax'e any race o. t' Daib/vbl2x are .<.)'iven beloxxT (l-lon.crig?6!:n'a;

l-P-loi!.aisPi;iut• Prlm,i7.Z"t,a ; P-PuZ,('-/ '; o-c/ td•itllala) : •

I.akes clec.per ihan ioo in Lal<os, cleeper than so in
  Shikotsu-ko (363 ni) .........l. Shil<aribetsH--ko (gg in)...l-P &' e-.

  II'oxvada-1<o (r)7tK' ni) .........L ISiNx'a-l<(') (gs in)....•-•••••••••••••••P•

  A•[asli"--1<o (2ii.s ]n).........l-.P. )Ii.unazaxva-nun:ia ((L}2 in) ......l-]:P.

  T(",ya-l<o (i8r, m)............I. Aoki-l<o (62m) ....•..••.••.••••.•••L
  Chi"iz{'}nji-l<o (i67 i}i)•••••••••!•

  'I<utcharo--ko (T2o" in)....••l-P.

  ,- pm    i. ]<IKucHi {1.c. ig3o> treated this race as l). Ion..crisLl)7'na.
    2. Thermocline; October 6, ig26, i2-2om; September ig2;, i2-2om.
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     Characteristics of the Local Races of Japanese Daphnia

    >-iunierous s.ubspecies,, varic,ticts ()r foirnis of 0' 'aPlini?x• hav(.) been

des.cribed in both [F"urope and the U/nitecl States. ot' i-Xinerica 1or nicany

ycars. It is lioivcver diflfictilt to a,pply aiity ot' these nei.ines to iiitclivi--

cluttl fornis livin..o,.' in various xvate.rs, be.cause " is xrery difficult to

clis. tiiiig.uish clGary inany clifferent trori,ns tlroni o. ne ano, thetr. ]-,'Iloreove.r,

t'roni the cz.()o]o...o"ic-cl point of viexv, it is desi.rable not to u.se too niany

iian-i]c's for axroicli.iig- co,nt'i.ksio.n a,s nii.iÅëh as possibla. II"herttt-ore., it is

better to apply X'Voi.'vEi<Eci<'s Åëlas,sification (igt)o) xvhick is based upon

f.)'e,netic?.1 ancl ecoio..o'ical srandpoints. .LX..ccc/rclin..o' to hkn, iiiciny iraces

of DaP/!ni?r., pcarticu]arly pe]a.o'ic ones, can be. dividecl into three. inaln

types ac.cording to tke niaxiinuni cycloinorphosis in niicl-suinineir,
nainely•, doliÅëIno, cepha,la, niesocep. inala ancl brachycephala.

    [I"he japanese rac(,.s of -ZCI;>. Ioi!sriigv5i>ia icre all brac.hycephala in his

noni(Nnclature and are very rarely inesocel.)lnala-.o"a.lf'(vXa or dolicho--

cephala-sra.le'a2rz. The developinent of rhe helinot in ,$umniey nex,'e.r

occ,urs in the lttkes s(}i.irh ot' IlmJlokl<aidtt) tlie exti'eine racc' xvith an
                                    '
{ilon.o'a[ed heEicl (.•'-X +'B inore than so per cent. ot- X') bein.o' t'ound only

in the South I<'urile .Islan(/ls (ILIENo igr)3). '[[-his is one of the. ntost

iinpo.rtant cl)aracteristics of the loc.al races of /L;). Ion.o'!lsPz'iza• fotinc'{ in

J cipcftn.

    ]Ntrore knp{:)rtant is the fact thEa.t the nuniber of pc)lag'ic differet'itiates

of D• loii.{ri[gLPi;iza is fexvc}r in Japaneso races rhan in {iitiner B/urope,'tn

oi' North--f'Xin(srican (ILInited ,States ancl Canada) races. /[iJi Japanese

]akes the.re E}re. .seen no such predoniinant t'orniis as t]}ose. iLv.]ni,c.li

livc• in aither Etnro.pean or Am"rican lttkes. .I.-'or instance, a form
xvith a procurNred hehnet (757'o('io'7,a-type) oi' that "rith a convex
profile (Pell7idz'dartyp(;) or that haN'in.g a retr()curvecl helnie.t ancl elon-

f)'Ett(,)d i'ostriun ('iia.gl?ia-tyl.)e) are all (intirely absent {.n oiiy lakes. [Vhe

coninion pelag'ic differc.ntiate (.>f 7). Ioi?.o'i:s'2b2'na. found in Japan are li,'ya•lz:na

ot' tlie csonvnonest t.ype, xriz. Io7i.o. 7:s'LPi'/ ia- la"2tslrils', oir very rarely .g'al6raXa.

:lrhcre. are al.so s.{')ine fcnns. oi' c'L strantt'e shapa xvith a ve.ry lttrg'e br.oad

head and vcry $hort sp, ino livin.g'r in sh,a,lloxv dystv.o. I)hic lal<es on Shiga

1110tllltall] .(.}lrC III,').

    [Fh(-ire, is ano,ther pe.(;uli.ar daphi}id which has a very sl'}ort 1iead

and a vcbery shoi't spine probably belon.o,'intg' to the ?6ri'7n•iZi7/a-typ(i ot:

1). Ion.o'i:gLg6i>•za: 'l'he races bEilongintg' to this type. are found alxvays iii

]al<es xvith c(.)lcl 'xvater that are. Ioc.atecl c.hie, fl.v in tlie noirthern part of,

I-]ronsl:tfi tu-id I:l'okl<aicltt) a$ "vell as in tlite soutli I<i.irile .Ils. (EttiruT,).

Ilrhei`c. are, hoxvexTet", sonici, pec.uliarities ainoni.T the races of the ?6Ti;ini'-
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liera,-type. IIrhe sinall racL'Ls xvitli Et very slzLort tpine liv(li iii rtttlter

deep lal<es xv{th {).olcl "Tater, such as .>NkTnn3azit Nva-nuina (g2 ni) .and

Urtnhobetsu--ko (48m). "Irh<} other larg-e i'tLces xvith a rtttl}er lonfr

spb}e "rl}ich is turned iipxvar(k o{Neur {n sonie. Ittr.t.ye lal<es in l'lokl<tticl6

                        . tst).nd iii the ali[)ine lal<e $hirotm:ta-Ojl<e in micld]e 1'Ionshfi. '>•learlv

alliecl rac{i}s tLre living,' also itit s")ni{i sniall an{il N,Jc:ry sh,alloNx' alpin(i

lttl<e.$ ot- coJcl xvater.

    It is E",so an inipt)i"tttiit t'tLct thttt th(.i. diffeirciiitc{} iii sliape betNv(ic)n

Japane.se and 'European i`aces of 0. Ion,gi:gLtt5i'na, is inuch snialler thttn

that be.txveen Ilapanese and American r.'t('es of the saine spe.cies, icx.

it can }'x/t saicl th,at the clifllerence betxvÅëen the. ?X.Tnerican cLncl, }tlui"a$iaii

difflerenti.ation of IL]). Ion..grtls'Pi>ia• is ratlier. Iar.o'e and ,shar}.).

    'll'he local differe,ntiation of D. P2dldx is inuch, sinallei` tha,n in /).

Ion..ai:s-26i:na. "1']'ie Japanese racctss of this spec:es t-tre. all brachycel)]ialic

and inay be divicl(/id lnto th(/- tNvo folloxving s('.irios:

i. DaPlinde Petlex Pzt•lcx

    a,. Ti/<aces llvin,,o.' in snia]1 ponds. and pools......Exaniples : ptIadachi-

            niLinTia; ti. po. ol at LN"ftrLna,ji Re.ar. .1<]roto, etc.

    b. I<ttce livin.c.r in lar.<.)'e ancl cle(/.p ponds.......Iq.'.xani})lc: i-X.r{g'aike,

            etc.
    c. .-Y. rELc(.N living in a lturg.re and cle,ep lttl<e; a true pelastic fonn

             ......Ilixva-•l<o.
                                             A'2. 0a•Pluikr. -P!tlcx oblus(v......IE)"tmnplcs. : 'U"orntur.'}-Oll<e. 1<. ojor6-ike, etÅë.

    [Irh(N d{ivelol.)ment of a pelasric diff;erentiate of 1). 26itlfr.x in Ja,pan is

niost noti{seablci. iXs far as knoxvn to us, stic,h pelagic differentiation

(,)f .IL). .P2tlt'.x" xvith a distinct alte.ration ()f th</} post-abdonie.n iinlplicts thc

four folloxvin..o' spec.ies:

    i. Ii])ait61uii??: cla•Xlt7'ala• Foi<]]Es.........(}rol)e l.al<c), 'YTelloxvstone 'I'ark.

    2. 7). a.rc?tata, I;-oRBiis...............,..I-leart Lal<e, 'Y(:.tlloxvstone },'ark.

    r). IJ). Pullca•7'!'a Foi<i}Es.....................I.al<(tis in 'li"elloxvstone. ]'a]'l<.

    ". ull). Pul!'ca.rzbi?lcs BuJ<cKiiARD'r.........I.ake 'Ltigano. Sxvitz(.;rland.

    Besicle,s tines(i, JuDAy (igis) (lc/vscribed a pe}as)"ic race of Z]). 2b2dlK'.v

from a large lal<e .-Xtitlan in the republic Guat(tsmttla, (k'ntrt}l tropical

fX.nierica, t}iLoug'}} hL- gavo no Åíaxononiic dega;,1 on his iiiaterial. IIJhcinte-

forc,, the pelagic dlflerentiiitions of P''. v6ult.vv see.ni to occur in sonie

lakes in tlne ttRitecl $tate,s ancl tropical .TN. ine.ric.'t as "re,II as in Ce.ntral

Europe (cÅí Xfy}ToLTEi<F..cK ig,")2). 'l'he rac;e of Biwa-ko rese.inbles very

inuc]i Pztli'c(v'ibi'd('s Bui<ci<i{ApyDrÅí, but diffeirs froni it in ]iavin.g' fexvei-

nuinber of spines on the post-abcl.oinen.
    'l"he zones of habitaliion of Japancse 0atirbluii2i seeni to b{), ratl)er
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different from lake to lake throu..o.'hotit japan, $ome populations occup>r-

ings from the layer above the tlkermocline to the hypolimnioR ancl
.sotne being' most abimdant either in the thermocline or in the hypo-

limnion, and sonie others having" the. mcxknum number in the hypo-
]iinnion. "]]he populations living in the hypolininioR xvere first desÅëribed

by JuDAy (igis) from two g),'reat deep lakes, .'X.titlan aRd .-X.matitlan,

in Central i'Ninerica. 'i'hou.ogh sonie s)-reat re.crional differences are

found between these tropical and Japanese lakes, the races of f)(ipf't-7ii?xr

living in these lakes of two clifferent regions .ghow close resemblance.

in general shape of the boC{y. Juriging Åíroin NVoi.'rEi<EcK's ciyawings
(ig32, Pl. i6, figs. 22-23) the race of .•"Ltitlan is P7i>2ur2fx>dtz.-•type xvith--

out any cr()st or helniet, ivhile that of .`-Xn'iatitlan is a typical a•Pi;eala.-

type Nvith a pointed head.

    Tl}e popiilations living in the hypolimnion in three japanese lakc,i.s
(I<iKucHi ig3o) are Etlso typical bracl[tyce•phalic li.i,ali'na with a rouncl

head (fXoki-ko and Nojiri-ko) or in one case (I<izaki--ko) with pointed

head in summer.
    The stratin'cation of pejagic races ot' 1/). ??"le.ft)" havc} been little'

studied ; we have hitlierto only JuDAy's xvorl< (ig!s) iR tropical Central

.:3Liir}erica. II.f.e found that in a }arge lakc,/ iX.titlan (c>8l<ni lonf,,r,, clel}tli

r)22 na) on the iith oÅí Feb. (igio) 7). .h. u.lex was present in the layer

beloxv ioo m. cleep'ancl reachecl {.ts niaximtim ntmiber in the layer of

iso--7oo in. This lake is hoinothermal and h,,as no ciistinct O.,-strati--
fication (o in ic).6", r)is in ig.20C; O,} 68.7 to 6o.4 peir cent. of satura-

tion). Therefore, this la!<e cliffers entire]y frcin IBisva-l<o as .'L liabitat

ot' pela.(,),'ic P. Pu•ldx. In Bixva--ko a cl{stinct tenipe}rature stratitlcati.on

is sc/,en in sinnnier, but no r.einarl<cble cl{niinution ot". (),} in deep xvater

js founcl owing to its oli,go, trop}iic nature.

    In re.ga'rd to the ass,ociation$, inc)st I.E.uropean lakes of the post-
//,rlaÅëial character have one o.r txvo cli,fl,fe.r.entiates. of pela..o-ic claphnids,

.siLtch as e,ither lon,grtls:?6i.'na• o/' cu•c7,tll•a,ta., o/' both oii tlLeni. Xn A,,inerican

jakes of the saine cliaracter, lioxvever, the eoininon assoc)iatiQns o'f
pelagic daphnlds are greatly clifller, ent froin those in 1 urope.an lal.<es.

A.ccordin.,..,o' to NVoL'yE]<EcK (igs2), in x'X.inei-ican lal<es especially in those

in XVIsconsin, the.re are founcl froni three to five races of Da•LPhni?i•

in the associations of the same lake. For instance, Crawlin.cr. Stone
ILal<e "rhich lias a inaxiinuin clepth of 28 in contains i'our cliffe.trcnt'
races, one Pit•lc.x", two different Pa7'a•Pitle.x' (b'i'e"t•,ibcPs and •i't?l'2'oc?crz,a),

one lonsri:gPina (iptbala (gralea•ta•) and one lon..ox)'c77zily.
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    'i'he associations of pelexgic daphnids in Japane$e. Ic'tkes ttre, as
intt.i}tioned atlready. qRite dififerent froin either thoscs in Europe or

i-X,ineric,a. Ilf a lal<e. h,as any. population ot' Dr7,LPIi•izi?7., Nve. arc. c.ertain

that it beloR.,(,.)"s to. one. of the. rac(x.s of D. Ion..o'its'Pi:u• (r. or rare.ly to oigher

D. t;u•cuZ-Z.a•Xa, ()r L,L). Aj6ztl('.v. ZIrhe lake x•xrith tNvo pelagic diEf('.rentiates

of D' aLt61i7u?v is inet xvith in only on(i casc?.. Irhis is the inost inip' orttuit

p{.)int In the EiL$sociti.tions ot' .2/)tr•leblini?i in JEtpanc)se lal<es.

                            Summary
              tt                                        '                                                        ttt
    i. x•)s.]1 Japan('se local rac(,.s. of D(vPhniZt• laave uncloubteiclly been

clerivecl from the two specie,s, D. Pitlc-y and D. Io7zgrtsPi>ia. •
    a. 1.ocal variatio.n of 0''. Pzile.rv' is rather sli.crht. f-Xll Jttpttnesc)

races of this s})eci{'is may be one of tlie. two series: D. Pulex 2bzi•le.x"

and D. Pulc.x' obti!s(x. i-Y typical pelagic differentiate of D. Pule:v

pitle.x" is also t'ouitci krt Japan. • •
    'b. I.oc.ai varicatioR of .D. Ion.o'/3'26!;na. is rather g'reat as conipELrecl

xvith tlnat of the other spe.cio.s, their external appearance. dS.fiferin.o'

nituch froin lake t(]> lake.. .c•)Llniost a13. Japane'se fo.niiiis have (t}ither

xveal<ly or strons,ly concave lieacl--profile xvhiclt is more conspicuous
in (i';pliippial fÅëiTti}E).lc)s.

    2. It is a inost iinportant fact that ail [lapanesc race$ of D.
Ion.sri3'LPi;na are, brachycephalic, the developinent of. the helinet in
sui;nmer having be,(,',n seen in a sin.,(,,.)'le. ]ake north of liLllol<kaid6. IL'h()

i'a(.h.es of PrliiuZ/V,rx-type. of P. Ion,gri:s'2b,t:na, arg' also founcl in soine boclies

of co]d Nvaters in tl}e northern parts ot' the country. 'l'he nunibdr, of
p)elaL.,ric dififeire.ntiates of .Z)1 . Ion..cri:g26t:iza is rather smaller in Japan than

in eitker Europe or Aainerica. •- . ..
    r). N'/o Japane,se, lal<e. I}as any etssociation of pelag'ic DaPla-ntii,

holding invtiriably a sinL,T.l.e race of D. Io7i,srils`)bi:n,a•, very rarely D. .P?t.l{.'x,

or 1)1. (yi•c7"llaitae in tlzLct sanie ]a.kc). "IL $intg'le-, fiLxceptioi'i to this rule

xvtts foun(l in ic Ial<e of i'Iol<kaicl6, xvhere txvo species, D. Ionsr!•IgPi)ea.

(it5ri:iizaZk,a•) and D. (;iscullaXa. (niesocepl}ala) live.d in associ:ation.'

    4. Il"he zones of lnabiration of pelagic DaP/ini?z scieni to be rathca'

different t'ron:i lal<e to lake, .soine living,r only in the hypoliinnion xvhile

.some others occtipy the wliole sti"ata. ,' .. .
    s.' .T.herg is no cle• ar correlation betx/ een any cheinical factor in

xvaters and the di.stribution as xvc)11 as loca] variatiion of Jti.pti.ness DaPli--

7utz. Ilrhe variation ot' tl}e p'lil alone seenis to be re.sponsible for the

liniitation of tlie ditribution of various local races. (.)ne thing thEt can
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be sat'ely conclude.d in regard to the. pecidier niitritive conditions ot'

lakes is that {n the• races livipg in oljgotrophic waters the spine is
tur,ned upwards. while in tho.se lixrkitt' in eutrophic waters it is shifted

towarcls the opposite sicle.
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                                 1?late X'I

     Five examples of potngic races of Japanese .IJ}rt261tnla.

Fig.• T. iX. pelagic t'ace of Z). Pitlex if5ult'.v of Biwa-ko. Jt:ly. Fig. vft: terminaT cla"t.

J'ig. ho.. Z). Ion.o. 'is261na C.o'alttata) of I<izal<i-Ico. fiLugust. Fig.. 2a: temnlnnl cla"T. '

l.ihig. 3. D. 2on.o'isL?)lnrr of INiarn-numa, (tn eutrophic mount'ain lalce, 'N'il<k6. Juue.

FisT. 4. .gY- tace of the Pi'lmlti.'zta-type of D. Ion.cr2:s'P7'nt. IJrumobetsa-ls'o, an oligotrophlc

     crater lake in the Islatid of Ituvup, S. Kuriles• fNtt.crttst.

F. ig. s. Anot'ner exarnple of tlie leSi'imiti"u'a-type oE P. Ion.e'ikPina. Nmllaz'awa-numa, a deep

     oligot}'ophiÅë Eake in••Northern Honshtt. October. Sa: terminal claw.
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                                 ]'late :xXI,I

     ]<acial series of Der)f)ltntix 75ulex of Japan. (Figs. T-8>.

 I]ig. r. 1r6mura-Oike, a small eligotrvphic mount:iiii poncl in Shinano.

 F:i.g 2. I<ojor6-ilce on Mt. }.Iira, Prov. Omi. F..phippial female, 22, X. L ig3r.

SFig. 3. Madachi-num[t on NIIt'. I'Iakl<ada, Northern Honshu.

 Ilig. 4. Bi"ra-ko, Omi.

I7i.cr. S. An obktsa-race founcl in a pond west of the city of NNava.

Fig. 6. Vzuratorl-ikC',asmall dsstrophic pond in Shinano. '
Fig. r,. Hirosawa-ik6. a large eatrop'nic pond xyest of I<yotQ.

 Iig. 8. 'A Pule.T-race collectecl in a poncl at Taihols'u, JJ'ormosa.

     Racial series of Dal)hmlr lon,.on:s'Pina of Japan. I. ,<Fl..es. 9-I2).

Fig. g. A Printiti"ua-race of a small alpine Ial{e en Mt. 'XVashibtt, Shinano.
1;ig. iO. A lar.oe race of the Primiti'`ia-type found in Shh'ouma-6ike, a panoligotrophic

     alpine lalce in Shinano.

Fi.o: ii. Happo-ik6, an alpine lake, Shinano. Younger animal.
F,ig• i2. A contaminated pool at I<tijira-wan in the Island of Iaramushir, oneof the

     North l<uriles. '
                                 Plate XIII

     R.acial seribs of DaLPItmla l•on.e'ikPin(x of Japan. 2.

Figs. i3-r3a. A .o'aleata race living in Kimon-numa, Tturup, S. Kttrile Is.

I-"ig. I4, A race of the PrSmiti'va-type living iit Urumobetsu-ko, Itiirizp.

1?'ig. Is. Tew{ada-kp, a large oligotrophic Iake in northern'Honslut.

Fig. I6. .Ribara-lco, an oligotrophic lava-dammed lal<e cn Volcai}o Bandai.

Fig.• i7. 0nogawa-lco, another Iava-damme.d oligotrophic lake on Volcano Bandai.
Fig. I8. A race of the Primx'tt'tya-type fotind in Numazawa-tiuma, a deep oligotrophic lake•

I'M'ig. !g. Nojiri-l{o, aR oligotrophic lake in "T. Shinano.

Fig. 2o. Aoki-ko, another deep oligotrophic iake.ln Shlnano.
]F,'ig.. 2f. I<irigome-ko, an oli.crotrophic lake at Nil<l{6.

Fig. 22. Yuno-l<o, a stnalt etitrophic lai<e at Nikk6, "rhere appears " water-bloon) " of dia-

         '                                                                    '     toms daring summer months.'' '      'Fig. 23. Ashino-ko, an oligotrophic lake at Hlakone, Slagami.

Illg. 24. Haruna-ko in ]?rov. I<ozuk(v. ig27. The popLtlatlon entirely clisappe,arecl froni this

     lake in lg3r, owing to the rapid eutropbication, '
If'ig. 2S-2Sa. Akagi-Ono in ?rov. I<ozuk6.
Fig. 26-26a. Saino-ko in Nl]<k6. The smallest race of P. I. in Japan.

                                ]Plate XIV

     Racial series of DaPltm'a lon.o'ils'Pina of Tapan. 3.

Fig. 2"i. A race of a large heacl liviiig in N'aga-lke, a clystrophic lake in Noyth Shinano.

Ii'i.cr. 28. Kido-ike, another (lystyoph{c take in }S'. ShinaRo.

Fi.cr. 2g. Hyotan-ilce, a clystrophic lake lying Rear I<ido-ike.

]}'ig. 3o. .W'faru-numa at Niklsb".

I"ig. 3f. Chqzenji-ls'o at Nil<k6.

Fig. 32. 0jiri-ntima, an eutrophic lake Jying close to .WIaru-numa.

Fig. 33. To.cra'kush{-reservoir of the Nagano XVater-XVork, N. Shinano.

Fig. 34 I"usenko reservoir, northern Chosen (I<orea).
B'ig. 3s. Sumiyoshi-ike, an eutrophic lake (maar) in Prov. Satsuma, southern I<yushn.
Fig. 36. Amida-ike near Nobeolra, I<yushu.
Fig• 37. A dsvarf race of longils25ina livin.`., in a bog-pool at Ozehara, near NTiltk6,

                            -•                                   '
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