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 H In rny  study  ef  ?apanese freshxvatei copepoda,Ihave  thus  far

   1" rnet  with  8 species  of the  Cyclopiclae, of  which  I propose to give

 . ". notes  in this paper  
"rhe

 greater part of  rny  matelial  was  collected
rtt'fi

 g""r {n several  parts of  Hol<kaid5, prmcipally in the  ponds ancl  ditches in

    
e.?

 and  about  Sapporo,in Lake  Shil<otsu, and  in Lake6numa,  the remain-
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 m.cr part was  obtained  in  Lake  BLwa CPiov 6mi), in  I.alke Kaxvaguchi
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 . (Piev. Suruga), in several  small  pondgm  I'rov IYTusashi, and  in  sorne

l }. other  localitieg. The  specimens  were  thrown  into foimaltn of  about
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 c7chii)s serritlafus  Fischer issi,  Brady  xs76,Sc'hmeii  i8gi

:i'flll:'FfJ'' This airnost  cosmopohtan  species  seems  to be one  of  the most
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 species  on  account  o{ the characterigtie  shape  of  its egg-sacs.  Tl)e
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specimens  collected  neae  Ky6to have the three terminal j`oints ef  first

antennac  provided  each  witli  an  inconspicuous `"Ruderrnernbran"
 on

t'he inner borcler. The  ctenulat{on  on  t"ne ram{  of  furca is. subject  to

much  variat;ton,  as  it appear$  according  to localities. 
-

    The  habitats in Japan 1<nown to mc  at  prcsent are:  Ky6to  and  .

Saitama in Hond6, agid  Sapporo in Hol<kaid6, ･･

              . xe. OJt eSeps  st?eeizesee$  Fischer.

                      Pl. Il, figs. s-7,

               (;:yclops streffyg.zes Fischer i8sl･  . , 
'

               Cl7cfb2s claztst'i  Lubbocl( i863.

- Tl)is is anotlier  common  species  of  the  genus in Japan. It occurs

in'abundance  in the  inuddy  bottom ofmarshes  and  also  in large lal<es. 
-

ffn Lal{e Shikotsu (Hokkaid6) it appears  in early  spring  and  forms .

the rnaln  part of  its planl{ton fauna in that  season.  Iv rnay  be werth  .

mentioning  tlnt specirnens  collected  in shallow  water  are  brovin in -

colour,  while  those  from open  lal<es of  clear  water  present a  deep

red  I}ue, as  is 'kriowg  te be the  case  with  DiopXoinas tthngicornz's.        '

    In 1{okl<a{d6, reproduction  occurs  in winter  under  ice, the  nauplii

coming  fbrth uiider  the  same  circumstance.  The  nauplii  are  sean

most  profusely in the n)onths  of  June and  Jul>r. In a  laberatory, -

aquarium  witli  water  temperature  var'ying  frorn Ige  eo  230  C.,-I have

observed  individuals laden with  egg-sacs  for the  first tirne on  January
 3'Ist (in Iglo)3  and  it was  on  the sth of  the  fbllowlng rnonth  that

the  lavae hatched  out  frem the eggs.  - . 
-

    The  specles'1  lias been recorded  iti Rttssla, Efigland, Germany, ,

Holland, and  Hungary.  
'
 ,.

                                                                 '
            

'3.
 CfcZops  7eacag7bootmaewees  Cragin. 

'
 .'

             . ?ll. II, figs. 8-i2,  - ..

               Oclops neagreocxawars  Cra.vin i883.

    This  species  occurs  in early  sprin.cr  in the  neighbourhood  of  .

･Sapporo.
 It i.s the  smallest  spec{es  so  far 1<nown  in Japan, the female ',
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             ;A?A?gEsE FREsHWATER,CYC;LOP!DA;..  99

gneasttrin.[ only  abotit  o.8g  tnm. iii length. The body  is nearly

eolourless  excepting  the' red  eyes'and  the greenish intestine, The

breeding season  fa11s.in June qs 
'shown

 by the femaleg carry{n.c,

eg.cr-shcs  gf a  dark-bltiish colour.  
''I'hc

 seta  with  which  thc  first joint

of  first antennae  is provided, is very  long and  conspicuous  as  shown

in fig. 8. The  seta  of  the fourth joint is not  so  proininent as

represented  in a  figure given by Bradiy {n his worl".(i)  Furtherrnore, I

have  not  been able  to detect tlie hairs "rh{ch  Brady  ebserved  at the

base of  fift"./ foot. The two  eg.a-sacs,  each  containing  is-16  eggs,  are

so  disposed that  they  corne  in contact  on  tlie dorsal stn-face  of

abdiornen.  . a

    My  spec{mens  were  obtained  in Lake  Blv,ta, in Lal<e Kawaguchi,

'and
 in Hol<1<aid6. .

          
''4.

 CyeZopas ifeeeckew"ees G. O. Sars. 
'
 

'

               
'
 PL  II, figso' i3-!S"  .

              Crclops kttcl'arlii, G. O. Sars i883.  .,

              C),clops Scozt"zl?'elkli', (]}. S. Brady  i8gi.  .

    The  body is very  slender,  the  breadth decregsin.cr frotn head

posteriorly eo tlie end  of  thorax..The  femaleis i,3s inrn.  Iong. The

fbrrnula of  first ant6nnee  ls similar  to that of  Cyclof)s strenuets, being

cornposed  of  i7  jofnts, of  whic-h  the terrnina.1 two  are  rnuch  longegi

t,han any  other  and  are  providedi each  with  a  
``Rudermembran"

along  the  inner margin.  The 
"Ruderrnembran''

 of  terminal  jolnt is

not  only  serrated  on.  margln  bub  is also  deeply Rotched  in the

rnlddle'(Fig.  is).  The  second  joint of  first maxilliped  presents

gninute  crenuiation'on  the posteri6rmargin. T.he receptacultim  seminis

is-,TLshaped,' 
''
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  ' For ehe first s'pecimens  of tk{g intres'ting species  I am  indebted to

 / tt  t

  
'''{si}

 G: s.-Braay.-L-A  revisiofi'  of  the  Britlsh species  of freshwa±er  Cyclopidae antl

 Calarnldae. ?;26.  LQndon. tggl･. /.'  ..  
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my  friend Mr. T. Sato, b.v whom  they were  collected  in Lal<e

Kawaguehi  (?rovince Surug-a) in Atigust Iglo.  Later, I liave
                                                                              '
dgscovered  this species  also  near  Sapporo. Specimens fi'om thls latter /i

lochlity differ from those  fi'om Lalge Kawagiscli{ in being a  little . ;'i.,t

Iarger in size, besides being slightly  different in tlie st}ucture  of 
'the

 
'
 11,/i/i

                                                                               
/' t

a`Ruclermerabran."  The  varlations  are  however to be look'ed upon  a,s .:,i

local. 
'.

 
-'

 v' 
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 - 5, (;tJt cgeq?s  sigsewt,ets  Koch. ,t
                                                                               tt                    '

                      ?]. II, figs. i6-ig.  I

           dyclops si.rnaizts,  Kech  iS4i;Brady  ].878.  I
 .

 

'
 ,opFloPs  afenzti'cornis,' Bracly !S76.  . 1/,･:

                                                                               /･/

 
'
 The  female, i.7  mrn:  long, carries  egg-sacs  in spring,  indicatliig. i, ,l

                                                                        
.

t/the breeding season.  
f.V.he

 blue colouration  of  the  cephalothorax  is ,,                                                                               /.
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gcRudermernbran''
 on  the  lnner marg'[n.  The  receptaculum  
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,,,lil
Americi. It occurs  frequently in the vicinity  of  Sapporo, but n'ever  . Illl/11'l
in any  great ab{indance.  ' ･ . 
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   , - . 6,.CgecgQps.3fextlge}es, n.  sp.  . ...  ...,

 
'

 - 
'
 Pl. II, figs. 2o-23.'  .i  ' .'1111/i"ll'll

,..
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'

XSI,iiue,i:',
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 ;.'tl'i'i,l
 s'lender,  

'ancl;

 alrnost  reaching  the posterior border oC  firFt･body  .111,li

 segrnent,'when  tufnedi backwards; m-jointed;  8th, gth and  x2th  
'
 

'/.i',

     
t ..../1/

joints nearly  equal  in length and  longest; 2fid,  3rd and  6th 
'
 ,' 

'
 ./.li

                                                                    '

 shorker,'but  nearly  equal  in length among  thernselves;the  rernainlng  
'
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                  JAI]ANESE FRESHWATER  CYCT.OI]ID,i]l. IOI

                 '

   s'wTmniing'feet  "rith 'tl'icir 3-jolnted branches, th'e termiiial jcint of

   which  is provide'd xvith  appendages  in the form of  spines  and  setae,

   the  nfitnber  of  these'app'endia.cres being as  fo11ows': 

'

                   Ist pair of  2nd  pair of  3rd pair of  4rh  pair of
                   swiln,  feet, s"rim.  feet. switn;  feet. swirn.  fi:et
'
 Exopod  6 

'7-
 ･7  7

        .Endopod  6 6 6 S

   
'
 Fifth foot pecttliar: small,  2-jointed,  the  larg'er distal jo;nt                                         '

   articulating  with  th.e inner aspect  of  the proxima!  joint instead

   of  with  the' distal' end.'of  sarne;  the  appenda.cres  representecl  by  3

   setae;  the  longest'seta on  
'the

 otiter  ed.cre of  d{stal joint pinnate;

   the shortest  seta  on  the  inner ed.cre of  same  lanceolate; and  the

   3rd seta  of  rnediu[n  length situated  on.the  outer  preduced  edge  of

   the dgstal end  of  proximal'joint.  First abdominal  segment  1)y far

   longer th."tn the tZiree fo11ow{ng taken. together. Furcal raini  about  

'
 

'

   6 times  as  long  as  broad, only  slightly  divei'gent, without  hair on

   Cheir i!iner margin.  Each  {Urcal ramus  "rith  4 apical  setae:  the

   oute'rtnost  the sliortest  ; the  itmermost  a  little longer than  the  outermost  ;

   the o'uter  of  the rniddle  two  much  longer than  the innermost; and  the

   lnner of  sa.me  the.longest  of  all,' 6e{ng longer than the  entlre  lengtli.

   g,l.':?.d,?ti.ieEi,,,gifg2,.S.etle,,.V:gY.,fiLO,:ti.iaX: s, :ei?.,,:t`gi ,?i ::yer gnd
     

''The
 fortn, to which  the  present species  seems  to be nearest,  is

   C. sXrenet2ts;  but the two  species  differ very  considerably  in ,the

   fbllowing respeCts.  In the first place, the 
'first

 antgnna  in the new

  
"spec{es

 ls decidedly shb' rter  than  in C. strenztzts  in relation  to the fact

   thati it is,madb up  of  i･2-joints instect of  i7. Secbndly, the  furca,in

   the present' specles  is' but slightly  divergent and  quite smooth'on  their

   innerlfnargln,. wiiereas,iR C, sifreibu'us they are  strengly  d. iver.cren,t 4nd

   thlcklY  beseic vL'ith hair. Thirdly, the  ffffh fopt of. the  new  spqcle.s  is                                                             ttt

   .peculiar in that the distal of  {ts. tsvo cQmpgrpent  j.eints. is.',lo･n.cr･. a,.ed

   
slender,

 
6bvioijsly

 
d{ffliting':in･.this

 
'respe.et

 
from

 
".C./-slren.uust

 
i.p/w.

 
hich

                                 '                                        -         '                                                        '
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      .t t             '
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  t,he sarne  joint is thicl{ and  short  with  tiic distal end  obilquely  cut

  oEfl Further, the articulatl'ng  polnt of  tlie distai joint with  the prox{rmar

  is shifted  very  rnuch  k'arther inwards tlian in C. slreintzis,  eausing  in

  conseqtience  thc rerriarkable  bendin.cr of  the  foot, whicli  character  
I

  have  availed  of  in natnlng  the specles,  Finall>r, all  tl]e three  setae,

  witli  whieh  the  fifth foot is providcd, are  very  much  longer tlzan in

  C. strenetzts; the  inner seta  of  the distal joint being straightlY'

  dir'e'cted, while  the  correspondin.cr  seta  i[i C. sXremtzds  is inwaydly

  clirected rnil<{ng  an  obtuse  angle  with  the  axis  of  the joint.
      I have  collected  thls new  species  in the vicinlty  of  Sapporo in

  "Iay, Ign.  Reproductiofi occurs  in spvlng.  Each  egg-sac  contalns

  about  2S  egcr.Se
                                                                      E

                     7. Cfelops soZ'i n.  sp.

                        ?1. II, figs. 24-26b

      tsody obtusely  roun.ded  

'ln
 firont, brown  in colour,  

the
 female

  measuring  o.g  
'mm.

 {n length. First antennFti  unusually  
thick

 

'and

  short,  about  g as  long as first body segnient,  composed  of8  
short･

  segments,  the  first and  fourth segmcnts  being tlie longest and  
all

 
the

  i"est shorter,  Mouth  
'appendia.cres'

 small.  The  anterior  4 pairs of

  swimrning  feet witli  their brariches' 3-jolnted. Fifth foot very
 
smali,-

  i-jolnted,  and  with  two  appenda.cres  at the  extremity.  
The

 postero-･ ,

  latera: border of  last th6racic segrnent  fringedi with  a  row  of spines

  (fig. 2s). Tlie poster{or ihdrgin  bf third and  fourth abdoninal

, segtnents  slikhtly  serratedi.  Furcal  ram{  long and  cyr{ndrical,  paraHel .

  wich  
'ahd

 vL,idely'separated  from each  other,  eacli  bearing a  transverse

  r6w  of  several'spines  at.the  beg{nnin.cr 
'of

 the  distai' fourth Qf its

  lengtli.'Ofthe 4' apTbal  setae  the'outer  and  inner are
 
the

 
shoTtest

   and  nearly  equal  in lefigth;the inner of  the xemainipg'two  
ls
 
the

  l6nge'st'atid about  as long as  the efitire  length.of abdbmen,  
vihile''the

                   t - tt tt .t
   euter  is about  -at･ as  long  as  the inner.  

.
 

,
 

..
                                                               '

     
'
 The  present specics  is very  cloSely  allied to C. .fintbtiiatas; but

                                                                  ..; .,/ .

                                                                        '                                                                  tt tt                                                                    t.                                                                   t7t t t                                                                         '

                                                                        '

                                                                  tt .t
                                                                         '
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                     differs flrom it in rnany  points, arnong  xvhich  the  foIIoxving two  seem

                     to be the  most  notewortliy.  In the first place, this species  is

                     characterlzed  by the  presence of  only  2 spines  on  the  fifth foDt '
     /tt                                                                    '

     . (fig. 2s),  while  C. .fineb-icw2gs should  possess3of  thein as  ib" obvious  ,

     
'i
 fi'orn the figure given by  I3rady in his worl<  

Ci)
 (fig. 2s,  p:. 23). In the 

'
                                                                                          '

                     next  place, tke  present species  is in constant  po$session of  a  transverSe .'

       
2'
 row  of  spines  on  furcai ramus,  which  seems  to be absent  in Brady's  

'

                     species,  since  this author  neither  mentions  nor  figures anytl}iflg  an-  -

                     swering  to it. . . ,

                         The  species  is appeare"tly  an  inhabitant of  the  mucldy  bottorn

         ･ of  lal<es and  marshes.  My.specimens  svere.  captured  in the vicinitY

                     of  Sapporo, and  it is of  interest in fishcultLiral respect  that tite
                       n

     
,
 anrmals  are  often  found in the stomach  of  the carp.  The  breeding･., .
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                             8. CJlfcXQ2)s 2phreee?"ate{$ $'(op)o?e'ieees n. subsp.  .

                              . ?i.
 
II,

 figi'. 27-29･  . 
'.

 .,

                         Body  appears  to be rather  short  on  accoutnt  oftlie  wicle  abdom6n.  
'

                                                                                   t .

                     It gradually narrows  bacl<wards, just as  in Canth5'camptns. The  . /
                                                                               

tt                                                                                          tt

                     first antenna  is short,  not  exceeding  the  first body  segment  in length, 
'

        
'
 Body  brown in colour,  eyes  red,'the  second  thoraclc segment･  .

   
'i,

 1, pract{cally corouriess.  All･the 4 pairs of swimmlng  feet are  rather'  
'

    l short;  the i-jointed  fifth foot is ]il<ewise very  short.  Ot] the  1iind .''
                                                                                       t. tt
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i04  SEIJI KOI<UBO:

are.,furnislle[l'  on  their outer  margin  wlth  a  rc?xv,of  peculiar tul)erculu,r
 .

bodfes. Each ramus  of  furca is provided with  [t r,ow  of  rod-lil<e

pracesses, which  row  crribraces  tlie furca ob]lquely  freni the
 

outside

at  the end  qf. the }?rexrmal third  of  its leng. th (fig. ,2g). The
 

-

rods  are  longest in the  middle  of the  rDxv  ancl  become  shorter  
by

deg-rees toward  its both ends.  Of this f)eculiar stL'ucture.  
nothing

 
is

given in Brad>r's clescriptlon  (l. c.) of  the icype specles,  but  it constitutes

a  very  characteristic  feature of  the fonn which  is here made  into a  .

new  subspecies.

    This cyclops  is found in tlie vicinity  of Sapporo, but  seems  
to

be very  raren
t-
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20.2Iu22,23-

   JAPANESE FRIr.SI-IWATER CYCLePIEza.

                  '

      Expaanation  of  Pl. Ige

  Figs. I-4,  Clrcltv)s serritlattts  
'Fischer.

Left braTich of  furca.

 I"'ifth foot, ･

 First antenna,

Receptaculum geminis.

  Figs. s-7,  Cll,clZv>s sXrenet?ts  Fischer.

II)orsal view  ef  female.

 Flfth fbot.

Receptaculum sernin{$.

Y'igs. 8-･I2, ClrcklSs enag'noclaw2is  Cra.asino

 First antenna.

Fifth foot.
            '
Maxilla.

Labrum.

Second maxillipecl.

Figs. i3-is,  Cl7clLips in"ckarfi' G. O. Sars.

Dorsal  view  of  female.

Fifth foot.

[g]hree 
'dlstai

 joints of  first antenna.

  Figs. I6-Ig,  C2rcltlibs se'gnatus  Kech.

Furca.

Three  distal joints of  first antenna.

Fift1i foOta

Receptaculurn  seminis.

  Figs. 2o-23,  Crclops faxil)es n. sPE

Dorsal view  of  fernaie.

Y'ifth foot.

Right'branch of  furca.

First antenna.
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   1,"igs. .o.,4--26, C)tcops soza  n.  sp.

Dorsal view  of  female.

Ilifl]Ei foOite

Flrst antenna.

27-2gs  Crcle!}s Pthaleratdes'ptiponicus n. .snbsp.

Dorsal view  of  female.

Fiftli foot.

Distal part of  f'urca.
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