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FAUNAL  STUDY  ON  TERRESTRIAL  NEMATODES  NEAR  THE  GREAT  WAI]L
STArlON  {CH:NA) IN  KING  GEORGE  ISLANP,  ANTAReTICA.

K, Ktto'  and  y. ohyamaE.
iDept.

 oE  Biol,,  Sch.  of  Med.,  Sapporo  r{edical  Uni･v.,

Sapporo  and  
'Nat,

 Inst,  Polar  Res,,  Tokyo.

"Dept.
 ot  Chem,,  Bio].,and

PIACOZOA,  TRICHOPLAX  ADHAERENS  OCCUR  IN  OKINAWAN  REEF,
T,i  Yamasu, M.  

iChinen

 and  T, 2Vehara,
 

iKano,
 yamaguchi,

Mar.  Sci., Coll,  of  Sei,,

  We  ±nvest ±gat'ed tne  fauna  ol  terrestrial  nematodes  in
King George  Island  {KGI) of  the  Sauth  Shetland  Islands,

Antarctica.  Eleven  species  belonging  to  9 ggne:a  were  iound

irom  the  samples  o[  algae.  enosses  and  soils  colleeted  nea:
the  Great  Wall  Station  oi  China,  As the  7 oi  them  are  new

to  the  j.s].and, theie  are  at  Lea$t 12  speci.es  in KGI,

inc].udj.ng 5 previously  known  species  ('rsalolikhin, 1981),

This  nermatode  iallna  consi$ts  o[  1 cosmopolitan,  1 bipolar

and  10  Anta'  rcti･c  species,  Thts  high  proportlon  of  endernism
corresponds  tothe  charactertstic  of  the  Antarctia  nematode

iauna  pointed  out  in  Maslen  (1979}. The  nuraber  of  species

in KGI  is simUar  to  13 in  Deceptton  Island  [DI) but  less

than  a  haZf  ol  29  in Elephant  Island  (El), though they  are

in the  same  islands,  Considering  scarcity  oi  common  species

between  KGI  and  DI  in comparison  with  its numbers  between

KGIIDI  and  EI,  St is prebable  that  there  are  some  mere  unknown
specie$  eoinmon  to  bo'.h islands.  Further  Iaunal
investigation  on  terrestrial  nematodes  !n  KGI  and  DI  is
essential  in con ±irming  that  the  d±versity  of  nematodes  in
the  mari'time  Antaictic  zone  increases  vith  deciease  in
latitude  (Meslen,  1979},
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[ound
 

many
 living  indlviduals  oi  Placozoa,

Triehoplax  adbaerens  from  the  reef  edge  in Sunabe,
Chatan,  OktnawaVma  Island  on  the  iall  o[  Aug-st  1995.

Average  slze  o[  the  e3  animals  was  75,OOOym?.The  largest

individual  was  92e.OeO,um' and  the  smallest  was  90eum2.
As  reported  by V,  B. Pearse,  T, Uehara  and  R, L.
Miller  in 1994, all  individuals,  so  far as  examined,
displayed  globular  biiiirtngent  granules  in  a  ring  in
the  peripheral  margin  by polarized  light, Number  oi

the
 granules  in a  iaity  large  individual  c46.eOO mmb

were
 counted  43  whUe  the  smallest  one  {900 rmi  ) had

anly  three  granules.  sometimes  two  or  thiee  granules
seemgd  to  be  contained  in single  cell.  SolubUSties  oE

granules  were  tested  using  hydroch]oric  acid  apd  sodtum

hyctroxyde,Acid  disolved  granules  but  alkaZine  dtd
not.Electron  microscopic  X ray  analizer  tests  en  the
specirnens  alter  remov ±ng  of  soft  part  of  the  specimens
rgvea]ed  that  the  part  including  granules  showed  a

sharp  peak  oi  calcium  ion  suggesting  of  existence  o[

caco,  tntgnsively,  whi]e  the  ether  parts  witheut  granules
responded  negattve.

GEOGRA}HICAL  ]IF,TRIBUTION  OF SIX STREAMmDWEJ]LING  SPE"
CIES  OF  PRESHL･iArER PLANARIANS  I]･1 THE  FAR  EAST.
EC.Kawakat$ul,  1.0ki2,  S.TaTnura3,  M,Taliai4  and  O.A.
          . iFuji

 1,Jomen's  Coll.,  Sappero;  
ZECELI,Wimoshk ±n5

esaka;  
3Nara

 itJo[nen's  Univ., Nara;  
4Saga

 Med.  Schoo).,
sagu;  

5Center
 for  E:ol.  Ees., K:,oto Univ.)                                           etsu  (per.

ad.:  Mmnol.  Inst.  
-
 RAS, Irkvtsk, Russia).

  The  fo]Lot,iing 6 stveam-dwelling  species  ef  fresh-
vJater  planarians  are  di$tribpted  widely  tn certain
areas  in  t'he Far  East: u]uggg!a  tsRgtlnica IchikaLva et

Kawakatsu,  n964;  P. !I,ylsxust!!Eg,E
.ukyuenms

 Kawakatsu,  1976;  Pha-
 ocata  vi'v'ida  (rjima et  Kaburaki,  G9"6);  Pol  eelis

,9g'IRI;?(I{if}±x;?-II.illg,.,2g?}s,}f},(Iee':i,fi;'.f??ul'g}e's,":16,a･,::i･X"
        ,

 ngn6).  

m
(Zabusov
  
,Iheir

 geographical  distn'biition  ranges  now  became
ver)T  :lear:  )L. rigtpgg!gaonlca (Japan, Taiwan,  Korea,  China,
and  Primorskiy  j.n Ru$sla);  !. :tly!!xggpg2,Euk  uensis                                          (the South-

west  Islands  of  Jaoan  and  the  areas  on  the  East  China
Sea  ±n  Ky"sha);  Ut. vivida  (u'cppan, Korea,  E.  China,
               ; PalM  fi2Rg!zg (Aomori Pref.  inand  Primorskiy)

EonshU  and  Hokkaidb  ±n  li. Japan;  S. Sakhalin  ln Rus-
Eia);  S. auriculat･  a  (centTa] part  of  Eonshfi to  Hok-

kaidb  i'n :'EiapTEiJ'i,-S; schmldti  {the nor`Lh  and  east  of

[,okka±db; Sakhalin,  Primexskiy,  the  Chukotskiy  ?enin-
sula?  and  the  Kamchatka  Peninsu].a in  Russi-a). These  6
specles  shou,  ehtir'atertstic  vertd.cal  distributiori.

TAXONOMY  OF  D[CYEMID  MESOZOANS  FROM  jAPANESE
CEPHALOPODS  AND  THE  FECUNDITY  OF  DICYEMIDS.
H, Furuyu, K, Tsuneki and  Y. Koshida.
Dept. ofBiol., Grad. Sch. ot'Sei.,  OsakaUniv.  Osuka,

  WeexamEnedienaisacsofeightspeciesofJapanesecepha]opods,
nan]ely  Octopus yurgaJ'is,  Ociopusfongsiao, Octopus niittoi;  Octai]tls
hongkongensis, Octop[ts dofeini, Sap!'a esculenta,  Sepia t.vcidas, and

Senioteuthis tessoniaiia and  vle'e found twenty  dicyemid species,  These
dicyemids vJere  inc]uded in the four genera. Dicveina, Psetfdic.],ema,
Dic.venrenttea, and  Dic/veniode(/a, respcctiveTy. The genus Dic.ivnodeca is
the  fi rst reper"'ro:n  Japanese cephalopods.  Among Lhcse twenty  dicyernid
species, six were  previou3]y described species, Thc  largc cephaiepod
spccies had large dlcyemid species  such  as  those  beion..oing lo the genus
Dic),emennea, Twoor  three dicyemid species were  usualiy  found in the
single cephalopod  individual, namely  in O. yuigaris, 0. fongsiao, O.
n?ino]; O, Jtongkongensis, O, dofeini, S. esc[tlenta,  and  S. iycidas. Onl}'
one  species was  found in Sep!'otettthis iessoniana. A  narrew  host
specificity

 o[' dicyernid species  was  seen  in O. niinoi', O, hongkongensis, O.
dqffeini, andSepiotewthis  iessoniana. In addition, we  examined  the

nuinber  ei  the herniaphiodiLic gonads and  eggs  per single indiv]dual in
varieusdicyemidspecies,andes[imatedtheirfeeundity.

IMMUNOLOGICALCHARAC'rERBTICSOFTHECYSrsREFLECTTHE
PHYI.OGENEIICRELATIONSHIPSOFIHESTICI･IOTRICHCILIATES.
M. Kikukawa  and  T. Matsusaka, Dept. Biol. Sci., Fac. Sci. Kumamoto
Univ.,Kumamoto

    Man)' ciliate  species  have been known  to form cysts, Cystic
characters.however,havebeenneglectedfortheconsiderationofciliate

ph},logeny, because the  c.vsts  have been regarded  as  an  adaptive  form
against  adverse  enuironmenta1  cenditions,  IXie reported  in 1987 and

1988 that uLtrastructure  of  the cysts  atid  encystment  morphogenesis

seefiied  to refiect  phylogenetic relationships  of  the sti[hotrich  ciliates.

In the present study,  we  exarnined  immunorelectron  mi[roscopically

the cysts  of  11 ciliate  species,  including  9 stichotrich  [iliates  (6
C/xytrjch.tdae. 3 Vresty]idae) and  2 Euplot{dae, A  po]yc]onal antibody
against  endocyst  of  thestichDti'ich  ciliate  Histric"lus cavicoia  recognized

endocyst  of  all  species  of  sti[hotrich  ciliates  examined.  Another

pelyclonal antibody,  which  re  ognizes  cysllc  inicronuclear  chromatins

ofH.cavicoladecoratedcysticmi[ronuclearchromatinsofall6speciesof

Oxytrichidae and  1 species  ef  Urostyli,dae. A  menoclonal  antibedy

against  endec.vst  of  .Fl. cavit/otu  detected endocyst  of  S species  of

Oxytrichidae. The cysts  of  2 Eluplotine species  are  negative  to all 3
antibQdies.  Thepresent results  tog ther with  our  ear]ier  elata indjcate
the usefulness  of  the  hnrriunological cltaracterlsti[s and  the
ultrasin'ucture  of  the  c},sts  and  encystuient  morphogenesis  for the

considerationofcitiatephylogenv,

F:ND1NG  OF  GNATHOSTOMUL1DA

H, MbnegJsh:,  B/oL  Lab.,Nihon  Da[gaku.

Omiya-$h/  Saitama-ken

Gnethostomulbda  resemble  turbeLIar:zn fiatwerms, but their feeding epparetus  of

chit/mousjewswithbasalplateandetheffeatu[es

 The worms  are found as  ipterstrtlal organ/sm  /n poorly orygenated  mudy  manne

sedirnents  et Awa Kommato Chiba Prefecture from t995 to 1996

 Sea-Fce method  by 165 pt m  nylon  nesh ts most  effeetive

 Habgtats are  black mudysand  af  rocky  cracks  near  intertldai zone,  where  lives many

Annelida,Nematedaand]argetypeCikata.

 Ffom aOO mi, sediments  the wormes  are  extracted  about  1O-i20  1ndMduals  herg, but

veryweakm[-chonygenatedseawaterafter6--12hoursalmostd[e.

 Towspeciescanberecognizedfromtheiroharaeters
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AX UNDESeR]BED  GENUS  OF  MONSTRILLOID  COPEPODS  CCRUSTACM)  WITH

ANTERIORLY  PeUJTING  GENITAL SPINES AND  SUBTHORACIC  EGC  EROODINC.

N.J.GrygieTl  and  S.Ohtsuka2.  XTr･op.Biosphere  Res.Cent,,  Univ,

Hyukyus,  Okinawa  and  2Fisheries  Lab,,  Hiposhima  Vniv., TakehaTa.

   Menstri]la  !tuge!ggd Scott,  I. !lgge"lgfis Scott, and  at  lea6t five
undescribed  species  or mongtrilloid  copepeds  from  ceral  reer

plankton  in the  Fyukvu  Islands  compvise  a  wel]  defined  genus-
]evel  greup, known  only  from  females,  wirh  the following charac-
tevistics/  paSr  or  anteviov]y  pointing  genital  spines  arising

rrom  genital  double  semite  and  6erving  to ho]d  egg  mass  svbthora-

cically  between  the legs Cthese spines  trail posterierly  in all

otheT  rmonstrtlloids)T  sveimntpg  legs  of  each  putr  rar  apart,  cen-

nected  by low  and  wlde  intevrexal  sclerite.  Most  species  with

sumewhat  bult]eus eephalothorax  and  distinctly  pvotvudtng  eTal  pa-
pilla.  All  except  M, !tu!sg,ggd with  reticu]ated  eephalerherax,  ne

tnner  coxal  6Eta  en  legs 1-4, vniratnous  leg S with  two setae,  and

vent:al  p:otrusion  er  genital  deuble  semite;  tw:  species  wSth  un-

usual  lebes  at  outer  base  ef  leg eoxae.  SE]t  ph3tographs  of spe-

cifieally  distinetive  cuticular  ovnamentation  CdEnttcles, pores,
rldge6)

 are  presented  ro:  pa. twt d and  tvo  unSesc:tbed  spec ±es.

The ]eg separation,  lew intercoxa]. sclerite,  and  mis6ing  eoxal
setae  are  seen  as  adaptati,ons  to  subthoracic  broodtng,  recorded

here  for  tbe t'irst time among  planktoni,c copepods;  brooding  ha-
bit.s in non-plemktonic  cepepotis  are  brief'ly revieta,ed.  The naup-

lius  of  one  spectes,  hatched  trom  bTooded  eggs,  geneTalLy  r'esem-

bles  that  descvioed  by the  autberE  for NenstpUla  hamatapex,  at

leest  at  t'ne lignt  unicroscope  level.

Systematic$

 FORHATIeN  OF PROCTODAEVM  AND  hBDOHINAL "ETA-ERISU  IN A

 MATFLV  EPHEMERA JAPONICA  tiCLACHtAN  (INSECTA. EPHEUEROPTERA)

 K. TDjo'  and  R. Machida'

  
ilnst.

 of  Biol. Sci., Uoiv. ef  Tsukuba, Tsukuba

  
:S"sadaira

 tiontane nes. Ctr., Vniv. of  Tsukuba, Nagallo

   le c[atsibcd  the alidotuinal  developmeDt in a pritsitive
pterygota[  mayfly  EphemeTa  japonica McLachlall,  wjth  s)ecia]

referetsee  to the  ptectodaeum  foTmation  and  abdoNiial

)etamerism.

   T] the  Io]gest-etnbryo  stage,  the  sbdotuen  is folded  aud

divlded iito fo"r regio]s  (regions I to rv}. In the  regio:s

I and  E are  tormed tbe  lst to Sth aod  the 6th Lo 11th
ahdotuiuai  segments,  rcs) £ etively,  Auy  attributes  siggestive

of  segtaentatjen  ate  nor  found  ill the reg[ens  M  and  rv, and

they  fuse wi  th each  other  to fotm the  prectodaell  ts.

A terminal  structure  called  caudal  filament  develops st  the

apei  of  rv, so that  tLe  ceudal  fi]e"e]t  has  its  orjgin  -uch

away  fren the 11tb abdomj"al  segmc)t,  vitb  the regiens  M
and  rv interposin:  betweell. This  mey  teject  the traditio:al
iotetpretatioz  that  the  caudal  filamellt  shollld  be tbe

elongsted  tergum  ef  ilth  abdotaiual  segient,

COMPARISON  OF N-TERMINAL  AMINO  AC]ID SEQVENCES  OF

HEMOCYANIN  SUBUNITS IN MYGALOMORPH  SPIDERS

T, KUWADA  and  H, SUGITA. Inst, of Biol. Sci,,Univ. of  Tsukuba,

Tsukuba.

GENET:C  DIFFERENTIATION  eT  LrrTeRJNA  SITffANA  PHILIPPT  rN
UOKKAIDe.

M.  Nehara.  Graduate  Scheol
Universit  Na  e a.

oiHurnan  Infermat ±cs,  Nagoya

   Mygalomorph  spider  hemocyanins  are  composed  of  2-S
subunits,  Therefore, molecular  evolution  of  these subunits  would

be studied  by comparing  their  amino  acid  sequences  within  and

between  species,  and  species  evolution  of rhese primitive spiders

by cemparing  orthologous  subunits  between species,  In order  to

select [he  orthologous  subunits  in Mys,alomorphae, N-terminal

amino  acid  sequen[es  of  their  hemocyanin  subunits  were

analyzed.  There are  sequence  similartties  of  rnore  than 80%
among  $ubunits LT2[Lgtouchia c}{pjca), UFI([immidia ftagaria),
MSPI  (Mlacfotheie sp.) and  Ec-a(EutJpelmn californicum).  It

seems  that LT2, UFI, MSPI and  Ec-a are  ortherogous  subunits.

Therefore, we  would  analyze  the divergence pattern and

divergence tinie of  spiders  having these subunits.  Subuntts

AR4(Antrodiaetus roretozil  and  AY4(Antrodiaetus yesoensis) are

similar  to each  other  in N-terminal amino  a[id  sequences,  but  no

subunit  similar  to  them  is found  in other  family than

An[rodiaetidae. Therefore, in spider  lineage it is thought  that

hernocyanin subunits  tend to be dele[ed or  that  hernocyanin

subunits  have high rate  of  molecular  evolution,

   L. sitkana  CMelZusca, Gastropoda)  eormnly  live$  en  intertidial

rocky  shores  ±n Hokka ±de. This  species  has three  di[terent  ferrns
±n terms  ef  shell  sculpture,  and  their  relat ±ve  abundance  varies
geographS=aLly  there(Ohgaki.  19S21,  As L, sitkana  ±s a d±rect

developer,  the  level oi  gene  Mev  can  be regarded  low  ameng  leeal
populatSons,  whSch  are  therefore  expected  to  bg genetieally

diiierent ±ated.

   Te  test  this  hypothesis,  sanplee  were  coUected  from  AkkeshL

Konbumor ±, Abaghirt,  bikuni,  Shikabe  and  Minamikayabe  in Hokkatde.

They  were  analyzed  using  her ±zontaX  sta=ch  gel  electrophoresis.

AUe2y]dc  data  ef  7 po!ymoxphic  loei were  statistically  eiemnined,

and  these  6 Joeal  pepulatiens  were  clustered  using  UPGMA.

     AUele  fregugncies  at  each  lecus  were  proved  d±fierent

signiti ¢ ant]y  anong  thE  populations.  Mereover.  the  6 populat ±ons

could  be  clu3tered  tnto3  greups  on  the  basis  of  geneticstnilaritv,

Th±g genetzc  difterent ±ation  was  almest  eens ±stent  with  the  gee-

graphScal  variation  in shell  sculpture.

    Th ±s geograph ±caL  variatSon  in genetic  structure  and  shell

sculpture  may  be attributable  to the  founder  e[[ect,

HEAD MORPHOGENESIS IN
DIPLURA)Y.

 Ikedat and  R. Maehi

IL･araki and  2Sugadaira

LEPIDOCAMPA WEBERI

dll2. tJnst.
 Biol.

 Monta]e  Res. Ctr.

OUDEMANS (HEXAPODA,

SCiEb VniN.Tsukuba,

, Nagane.

   The Diplura is one  cf  the  most  primitive  hexa)od groups

and  be]ongs to tbe Entcgnatha which  is characteriied  by
er.tog]athous  meuth  parts.  Here we observed  the  exte:nal

features of  entagnathous  mouth  parts formatien in a dlDlutanF
L  weberi.  As tbe  gnathal  Hp)endages  develop, the inter-

calary,  mandibular  and  maxiHary  terga  eitend  ventrally  to

form the mouth  folds. Finelly the  mEndibles  and  maxil]ae

except  for their tjps come  te be surretrided  anteriorly  with

iabrum, ]aterally mouth  felds alld pesterior]y  labittm, and

the  entognathy  comp]etes.  Unipue morphogenetiaa]  processes

suth  as  the  retation  of  labial anlagell  and  fermatien ef  ad-

mentum  are  fouud to be involved in tlte entognatby  fermat[on
of  L. weberi,  the same  as in the other  diplurens. These
prosseses  may  be collsltiered  to be aitapomorptiic  fer Diplura.

GENEIrlC  VARIAB-rrY  OF  mt  DNA  IN Halocyn  tiarerehi
-differencebetweenthecoastofJapanseaandPacificecean-
T,KakudaandA.Hine

De  artment  ofBielo  

'caa
 Sciences Kana  awaUniv,  Hiratsuka.

 Halocynthia roretzi  distributes around  the coast  of  Hokkaido,

Honsyuu  island and  Korean  Peninsula, On  acceunt  of  difference of

the  breeding season  and  the  start  time  of  spawntn&  H.roretzi is

classified inte thfee types on  A, B, C  Onty  t}'pe C  distributes all

around  Honsyuu  island. Tetally over  l50  individuals of  10

populatjons of  H,roretzi that collected  frem shore  of Hokkaido and
Hensyuu  js}and. were  studied  by the RFLP  and  restriction site

analysis  ef mtDNA  using  13 restriction  enzymes.  Frem  these

analyses.  we  found  sonie  individuals which  showed  poiymorphic

pattern after  digestion to, Hincll. HpnL  Banll,  EcoT22I and  Xbnl, and

final]y defined 17  hapLotypes. SUGASHIMA(Ise  GulD  population
had  ne  polymorphism. In this area, eyster  farrninghas begun fer 10

years, It seems  that a sinaH  popu]atien of  H,roretzi influx with

juvenile oysteL  andspread  their  habitat to SUGASHIMA  area.  Even

if, we  calculate  without  this population, the  freguencies of

polymerphism of  the  Japan-sea populations were  higher than  that
ofthePacificoceanpopulatieAs.
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DrVERSIT(  OF  rwE  M[TOCHONDRIAL  DNA  IN JAPANESE  WtLD

POPULAITONS OF THE MEDAKA  ORumS  LA TiPES
M. Matsudal. s. Harnaguchl2. and  M. Sakajzumi2. IGrad. Sch, of  Sd, & Tech.
Nii ataWniv,,Niieata,2De  LofEnviro".Sci.Fac.oFScL.N]i  ataUniv.Nii  ata.

    To  examine  the eyolutienary  hi$tory of Japanese  wild

popuiatiens ef  medaka,  we  analyzed  mitochondrial  DNA

{mtDNA) restr]ctien  fragment  length pelymorphisms.  We
[dentified 63 hapiotypes  using  slx  restrict[on  endonucieases.

PhyLegenetic  analysls  of  hapiotypes  revealed  three clusters;

two  major  (clusterA andi  B) and  ene  mjnor  cluster  (ciuster C).

Estimated sequence  divergence among  the clusters  ranged

from  7,3 to 12,4%, The  di$trlbution ef  seven  haplotypes ef the

cluster  A, ce[ncided  with  that ef  the Narthern Population

recognized  by allozymic  analysj$.  Other two  cfusters,  clu$ter

B and  C contain  55 and  one  haplotype{s), respectivery,  The
distribution of these haplotypes coincided  with that of the
Southern  Population, We  assume  that a  haplotype of the
c[u$ter  C  represents  an  ancestraE  pelymerphLsm, A  large
number  of  hapiotypes  was  found In the ea$tern  Sete lnland
Sea  and  the Kanto districts, ln other  areas  a smal[er  number

et hapletypes  was  noted,  The  distribution pattern of

hapiotypes  may  reflect  the histary of  the dispersal of  medaka

in Japan.

EVOLUTIONOFTHERADC4ADENOPLEUIIAGROUP,

M,Mat$ui,Grad,Sch,Hum,andEnv.St"d,,KyotoUniv,,Kyoto,

Rana adenopieura  from Taiwan and  eastern China breeds in a nofmal  mannef

in open  waters,  but its relat ±ves  R. psaites frorn Yaeyama and  R, daunchina frem

westem  China make  a special  breeding hole. In adverdsement  tal]s, l]owever, R.

daunchina is more  simiTar  te  R. adenopteura  than  te  R. psaltes. Frem  the recenr

d+scovery of  R, psattes from  Taiwan,  the fo1]ewing hyporhesis +s proposed fer
the evolution  of these frogs. In continental  China, a daunchina-like populatien

with  a specialized breeding habit arese  allopatrically  from adenopleura-like

ancestral forrn wirh  a  normal  breeding  habtt. When  these twe  populations  met,

their sympatric  distribetion was  made  possible through  the enforcement  ef  slighr

differencesinadvertisernentcallsinthedaunchina-likepepulation.Theancester

of R, p,vaites with  the dauncAina-like, specialized  breeding habit, but with  a

unigue  adveitisernent  call  may  be thus  produced in the periphery of eastcrn

China,

A NEW  SYNONYM  OF  DROSOREIILA  POLvatAETII,
WITH  THE  RESULTS  OF  CROSS-EXPERIMENTS.
Il, Watabe  and  N. Toribe
Biological Labelatory, Sappo[o  CoT]cge, Heklcaido University  o[  Education,

Sappo;e D02.

PHYLOGENETIC  RELAT]ONSHEPS  WtTHIN  THE  24-CHROMOSOME
SPECIES OF BROWN  FROGS FROM JAPAN AND THE NEIGHBORING
COUNTRIES.

T. Tanakai, M, Matsuii  and  O. Takenaka2. fiGrad.
 Sch. Hum.  Env.

Stud., Kyoto Univ., Kyoto and  
2Primate

 Res. Inst, Kyote Vniv., lnuyama.

    Drosvpl:ila potycJtaeta Pattersen endi VJheeler, IS42 is a domestic
species  vvith a wide  range  of distribution, end  its closf'ly  re]Htecl  speeies,
J), asper  Lin and  Tseng,  ]97] is u ripurinn  species  havang  been  recorded

frem  naturuT  forests in Taivvari. T]lese lwo  specics  belong  to  the  l).

po4,chaeta  species  group  established  b.y Slurtevnnt (1942). We  have
comparativeTy  examTned  tTie exte[nul  mvrphology,  ecnltaliaJ  structure,

kuryotype  and  sexua1  behavlor of these  spt'cies.
    Only  s]ight  difrercmcus were  obseFved  in the  external  morphelogy  and
gellitaLjat 1) colo;  patterms on  ubdomi"al  tergites,  2) the  number  ef  tiny
thorn-like spines  on the fiap ef sursLylus,  3) size  of  aedeagus.  In the
interspecif[c cress,  however,  F, flies were  completely  fe[tHe  fer both

scxes  and  produced  much  o[fspiing.  iturt]ier, both spccies  have  the  same
numberofthromosemes,2n･,IZ(!ll+1'J+IV+ID),

    
'I'hu[efu[e,

 we  huvu  cancluded  that  D. osper  Ls a  junior synonyrn  ef  D.

polyiLaeta.  The  present  results  also  sllggesl  that  
'poiychaeta"

 and  
"asper"

might  be regarded  as  
''cce-species"

 with  ditTerunt hubitat characterlstics,

   The  brown  frogs ef  thc  Rana  temperaria  group  ean  be grovped  into tvvo types
bythenumberefdiptoidchromosemes(2N=14or26).Werepurtedpreyiousi)'that,

in al]  species  of  the  Japanese  brown  fregs, the 24-chromosumt  species  (R, piriea, R.

dy'bewskii and  R  ernativentris) li'ere  cteser to each oth¢ r than the  26-chromesom{

species.  Although  onLy  R, dybovpsA'ii is mDt  endemic  te Japan, distributed vv''idety in
continenL  Variations among  \ocal poputatiens was  not  elucidated  yer]'  mueh,  In

addition, there is a brown frog R. sp., "'bese phylogcnctic positien haye net  been

decided yet, vFith  2N=24 chromosomcs  in Sakhalin. The 24-chromosorne spec;es

hRvc these phytogenetica]ly probtems, We  analyzed  cytchromc  b seqliences  as  te

the brovv'n frogs of  the 24-chrernoseme  species  in Japan  and  the adjaeent  areas

(Korea a[id Russia) to  c]arily  the intra andlor  inter retatienships.  This study

obtained the  fol]owing results,  1) Sequemces betvveen Tsvshima and  KQrean

populallons of  R. dybowskii were  same.  However, R  dybewskii oi  Luzo pepvlatien
{Russi") }vas  quite different geneticaLry from thHt ofthese  popuLations, but c]ose  to
R. pirica. Censequent]y, within  R. 4vbewskii, ]ecal populations seem  te haye
geneticalty wcU  dlfferentiated. 2) First R. ornativenrris  divergcd frem lhe others,

and  then  R, sp. frem SakhaTin divet'ged. R. dybowskii nnd  R. piriea formed  n cLuster.

Genctic differentiation ef  R, sp, from Sakha]im vFas simitar  to that of  thc ether

brown fregs.

tNTkXSPECIFIC  uaLKrlON  OF  A  JAPANESE  STREEM.BREEDING

FROG,  BUERGERM  BUERGEIV,
H, Ueda, X Hasegawa und  J. Maruneuchi.  Lab. for AnphibiHn  Biol., Fac of

Sci,, HiresbimH Vniv,, Higashihiioshima.

   Morphometric  churactcrs and  age-stnTctuTe of  u  japancse stream  
-brceding

 frog

Buergerta buergeri, u'cre  compurcd  among  38  fcmulcs and  58 malcs  coIlected from

thc Ohla Rivcf in Uirt]shimu Prcfecturc and  among  13 fcmales and  28 males

cc)llcctcd f[orn thc iwaki River in Aomori  PJcfccture, Our rcsvlls  showed  that thc

mcan  snout-vcnt acngth of  thc femalcs and  males  of the Hiroshima population u'as

67,4 m]i  und  42.9 mm,  rcspccrivelb',  u'hrrcas  that of thc Aomori population "'as

49.1 inm  and  37.2 mm,  respectivcE}',  H{}"':iei, thc nuTnbcr ef growth linens

(LAG) obscTved  on  thc cr"ss-Fcctions  of phaLangcs frcnn ench  irogs suggcsted  that

both thE femuics and mHles  ofthe  Aomeri  populaLien bcgin to brccd onc  ycar iater

tha] thosc of thc  Hiroshima  population. Principal componcnt  analysis and

discriminant HnaTysis  bascd on  the meu3urcmcnts  of IS bod.v sjtcs of  the udult

fious and  6 body sites  of  the tadpolcs at stagc 1･ 3 dumonstrated c"mplcte  er  almost

comple.tcdiscriminutionofthcHifoshimupopulutienfromthcAoTnoripopulation.

  Though rcciplo[a] intcipopulationaE h}'bFids belwcci] thcse two populations

using 5 femates and  3 in.'i[cs of  the Hiroshin]a populutjop and  3 fernales and  3

ma[cs ef the Anmori population sho-'cd  thc  sanie  cleavage  Tatcs  of  99 - lee% as

thosc et' th: contrels,  mnn)'  h}'brid cmbT.v･os  t} can]c  abnermal  bcfore and after

hetchi]g und  dicd. ThL]s, 2r,.09, of thc total L15P bybiid cggs  rnelamorphosed,

whilc  62,7% of  thc  total IUV3  tontfo]  eggs  metarmerphoscd.

KARYOTYPES  OF  RAma  SAKURAil  AND  RANA  714GOI DISTRIBUTED
rN N}SHTTAMA  DISTRICT rv TOKYO,
M, Ryuzaki1, N. Takizawa2 and  M, Ito3, Depts. of  

]Bior,
 and  

2Physiel.

,School of  Med. , 3Dept. of  BioL Sci., Kitasato Univ., Sagamihara.

 Karyotypes of  R. sakuraii  from Musashiitsukaichi Machi and  R. tagoi freTn
HinoharaMurainNishitamadisnictweremnalyzedbyconventionalGiemsa
staining,  C-banding and  late replicatien  (M)-bandlng on  20 frogs, ten frogs of
each  type, cottsisting of 5 females and  S rnales. Chromoseme numbers  were

2n=26 in all cases, Thirteen pairs of chro-mosornes  {Nos.I-13) were  arTanged in
erder of  relative  length (RL) whlch  was  expressed  as  percentage of  genome
lemgth. Chromosorne 1O had a secondary  constriction with the long arm. Tvvelve
pairs other than chremesorne  pair 8 shewod  the same  sex features in al1 fregs, For
chromosome  S patr, sex-specifit  changes  were  noted  in all cases.  All frogs had
chromeseme  pair Ne. 8, the  XY  type sex  chremosomes.  In R. sakuraii,  the X

chromosomewasmeta ¢ entricandwhesenumericalvalueofthecentromere

position (NVC) was  4S,2M].71 and  48.3±O,61 , The Y  chromosome  was
submetaeentric  and  NVC  was  27.7±O.73. In R. agoi,  the X  chromosorne  was

submetacentric  with  NVC  frorn 36,1±O.S4 and  29.1±O,72. The Y  chremoso]ne

was  submetacentric  wilh  the  NVC  er27.4 ±e.7 1 . C-banding analysis  indicated
that, in R. sakzaraii,  neither  X  no[  Y chromesomes  C-band except  for centremere,
while in R. tagoi the X  chromosorne  possessed a C-band with  a long ami  and  the

Y  chromosorne  to  have no  C-band possessing both a  long and  short  arm.  LR-
bandinganalysisdemonstratedtheXandYchromosemeslopossessaLR-band
with  a short  arm  and  twa  LR-bands each  -'ith  a  long aun,  respectively  and  the

banding for R. sakuraii  and  R. tagoi [o be essentially same.
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COMPARISON  AtwONG  GROEL HOMOLOGS  FROM  INTRACELLULAR
SYMBIONTS  OF  CLOSELY  INTERRELATED  SPEC[ES  OF  APHID.

K, Komak], S. Sato, and  H, ishikawa. Department  of Biologicai Scjences,

Graduate  School of  Sclence, Unjversily et  Tokyo.

 euchnera, an  intracelluFar symbiont  harbored by aphid se]ectively synthesi!es

symbionin,  a stregs proteim homologous  to =E, ceh  GroEL Like mamy  other

GroEL hon'ologs, symbion/n  f･unctlonsas rrlolecu]ar chapefome  in vivo  anc -n

xi,ltfmr. Throughstudies on  the  pea aphid, I/!/gyulgem]c rtno  b,om Risum, it has been
demonstrated  that symbiomn  functions not  only  as molecular  chaperone,  but

also  as  an  enzyme  thaUransfers  pnosphate  gro-p  from rtrP to substrales

through  its autophosphorylation  at His-133. In this stvdy  we  a7alyzed  tbe

symbionin  genes ef xwo  spec]es  of aphid, A. kondei ar]d A. solani that are
close]y  related  to E  asurr}. 1: turned out that the two symb]onins  were  more

±hsn 99%  identicalwtth symbionin  of E. ptsuLl at the amine  acidsequence

level, although the His-133 was  not conserved  im thG two symbionins.  Instead

tne 133rd am/no  acid  was  Asn  in these  two  symbionins,  Apperently, the  cedon

fo' tne 133rd amlno  acid of symbionin  is highly susceptble  to varEation. Frem

these {esults,  tf was  suggesled  that amino  acid  substitutions  a ± the pos[tion 133

were  positlvely seiected,  through  which  two GreEL homologs  ef  symbton ±s

have acquired a  unlque  fvn:ticn such  as  phosphotransferase. activ]ty.

GENETIC  POLYMORPHISM  IN RDNA  SPACER  REGION  OF
VELVET  SHRIMPS  (DECAPODA).
 S. Shiraii, T, Kobayashi?. and  J, Ohtorni3, iSeikai  Natn. Fish. Res.

 Inst,, Nagasaki, 2Natn.
 Res. Inst. Aguaculture. Nansei (Mie PreE).

 
SFac.

 Fish., Kagoshima  Univ., Kageshima.

Metapenneopsis, the penaeid shrimp  genus consisting  about  60

species,  includes comsiderabl'e  confusion  in taxonomy  and  morpholog-

ical
 diversity within  sorne  species.  The  internal transcribed spacer

(ITS) of  the  rDNA  tandem  repeat  should  bE one  of the ideal candidate
to resolve  such  problems and  to clarify  the interrelatienships ef these

species, The  ITS shows  considerable  differences in size among  11
species  around  iAPAN; the  size of  the ITS-1 (the spacer  benveen  18S

and  5.8S regtons)  is abeut  1.a kbp in M. dalEi, while  ever  2,O kbp in M,
sinica, Although  the size  and  sequence  of  the ITS are  more  or  iess
conservative  within  each  species,  we  found seme  insertions and

deietions, which  should  be informative to recognize  polymorphism
arnong  local forms.

I-IISTOCHEMICALDETECTIONANDMOLECULARPHYI.OGENYOF

YEAST.LIKESYMBIONTSOFAPHrDOIDEA,COCCOIDEAAND
FULGOROtDEA.
T, Fukatsu, K, Watanabe and H, KurSyRma.
NationalTnstituteofBioscienceandI･luman-Technolegy,AgencyofIndustrial
ScienceanclTeehnoTog},.Higashi1-1.Tsukuba.Jbaraki30S.JAPAN.

    The  tribe Cerataphidini is an  aphid  group which  embr/ices  more  than 1O

genevu. 60 species  found main]y  from souLh-eastern  Asia, We  have
dcmenstratedthalina]ineageot'theCerutuphidtniprokaryoticintracellu]aJ
symbiontwasreplaccdbyuyeast-likernlcroorganissn.MolecuTarphyTogenetic

analysisfevealedthattheyeast-]ikesymbiontofacerataphidineaphid,

Hamiltonpahis styraci, be}othgs to the elass Pyrenomycetes, the suhorder

Aseemyeotina.

    In Homepte[a, in addition  to  the  Cerataphidini, )'east-like syrnbionts  have

been rcported  frem rnany  species  of  coccids  and  fulgorids, Thus it is
conceivablethatinHeniopterayeast-ljkesymbionrsh"veevolvedmanytimes

independently.InerdertoidentLfytheoriginsot'ycast-1ikesymbienLsin
Homoptera, we  determined almost entire ]emgth of  1gS rDNA  sequences  of

}'east-likesymbientsofcefataphidines,coccjdsandfulgorid$inwhichyeast
symbiontsweredeteutedhistochemically.

ISOLArFION  OF  PHARYNGEAL  GILL-SPECIFIC GENES  IN THE

ASCIDIAN  Haioc}'nthia roretzi

K. J. Tanaka', M. OgasawaraT, K. W. Makabe', N. Satoh'
1.Depart. of  Bio]., Fac, of  Sci., Konan Univ.. Kobe and  2,Depart. ef

Zool., Grad, Sch. of  Sci., Kyoto Univ. , Kyoto

   Pharyngeal gili-slit. endostyie  and  notochord  are  key structures
to understaning  mechanisms  underlying  the origin  and  eveaution  of

eherdate.  We  made  an  ascidian phalyngeal gill cDNA  libraly and

isolated cDNA  clones  for two  phalyngeal gill-specific genes
(HrPhGl aiid HrPhG2  ) by differential screening  ofthelibrary,

   Transcripts of  these genes were  detected in phalyngeal gill wall

a few days after  nnetamorphosis.  This expression  pattern was
rctaiiied to  aclult stage.  These genes may  serve  as useful  probes for
furtheranalysisofmolecularmechanlsmsinvolvedintheformation
of  the  pha]yngcal .qii]

 in chordates.

PHYLOGENY  AND  BIOGEOGRAPHY  OF  23 SPECIES  OF
THE  GENUS  JSOBACZRUS  (ACARI: HALACARIDAE),
H. Abe, Dept. of  Mar. Sc{, and  Technel., Seh. ef  Engineen Hokkaido
Tokai Univ,, Sappero,

 The  phylogenetic relationships  of  23 species  of  the genus Isohactrus

(Acari: Hajacaridae) were  inferred on  the  basis ef  some  extema]

morphological  characters  by using  a c]adistic approach,  A  strict

censensus  tree was  Benerated f[om a ]arge number  of equally

parsimonious cladogFams.  The consensus  tree showed  several

nionopbyletic  greups in rhe genus, The  branching pattern of  the

consensus  tree and  the  geegraphical distributions suggesled  the

fellewing ordey  of  divergence/ 1) the  mid-Paclfic  species,  2) the

Antarctic species,  3) the North Atlantic plus North Pacific species, The
mid-Pacific  species  anct  the North At]antic plus Nerth P.acifie species

are monophyletic  respectively.  wh ¢ reas  the  Antarctic species  is

paraphyietic,

EXPRESSION  OF  ENDOSTYLE-S?ECIFIC  GENES  IN  THE

ASCIDIANUalocvnthiareretzi

M.  Ogasazi'arai, K. J. Taiiaka!, K. W.  Makabe1, N, SatohT

tDepart.
 of Z(x]1., Grad. Seh. of  Sei., K]'oto U/n]v,, K.veto, and  

2Depart.
 of

Biol.,Fac.ol'Sci.,KonanUnTv.,Kobe

Notochord. nerve  cord, pharyngeal gill and  endostyle  arc  structures  ke.v

to
 
understandlng

 of  the molecu]ar  mechanisms  underlylng  the  origin and

evotutien  of chordates.  We  made  an  aseidian  endostyle  cDNA  librar}'

and
 isolated two  endostyie-specific  genes, thEndsl and  HrEnds2  by

ciifferentia] scrcenin.e of  the library. Predicted amino  acid  sequences  of

these genes suggested  that both genes encode  nevei  secreted  p[oteins.

Transcripts of these genes were  detected in the endosty]e  of  1-month

young adll]t  under  our  in sirtt hybridizalien condition.  These genes

may  serve as probes for further ana]yses  of  moiecular  mecbunisms

involved in formation of  the endostvle,
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PHYLOGENY  OF  HEI.ICOIDEAN  LAND  SNAIL  FAr,tlLIES
INFERRED  FROM  MITOCHONDRIAL  GENOMIC  STRUCTURE.

R. ueshimal,  y. Ncguchi2 and  A, Kurabzyashi2, 1 Dept. of Biol,
Sci,, Graduate  Sehool of Sei,, Univ, of  Tokyo, To}gro and  

2
 Inst

of  BioL Sci,, Univ. of  Tsukuba,  IbarakL

Superfamily I･Ielicoidea [s one  of the largest superfamily  in

pulmenate  land snails  and  is composed  of  inore  than IO
families, Current taxonomlc  system  of }Ielicoidea is based on  the

morphology  ef genitalia. Hnwever,  phylogeny of the helicoidean
fami]ies is stlll eontroverslal,  beeaiise some  important  genital
features are  sueeested  

'.o
 be evolved  eonvergently.  We  found that

some  mitoehondrial  gene ordeis  are  drasticalty different among

some  helicoidean farnilies. Thus, we  have  determined  partiaT
mitoehondrial  gene orders  ofmany  heltcoiclean and  outgroup

taxa,  Based  on  some  shared  apomorphic  gene orders,  we  eoulcl

reconstruct  the  ph}']ogeny of some  helicoidean families, Our

re$ults  are  nct  consistent  with  the currcnt  taxonomic svstem,
Posstible conve  rgent  evolution  of  some  genital feature$ in

hehceideans  and  phylogenetit  signifi'cance  ol' mitechondrial

genomic rearrang[..ments  vri1l  be discussed,

LOWGENETICDAJERSITlr'OFTHEIklOMOTECATPOPULATION,
INFERREDFROMMICROSATELLrrEANALYSJS
R. Masuda  and  M.C.  Yoshida.  Chromoseme  Research Unlt,
Facu]tyofScience,HokkaidoUniversity,SappeTo.

  Wehaveinvestigatedrnoiecularphylogenyofthelriomotecatandthen
reported  that tbis endangered  }vildcat  is a  geographicaiiy iso]ated populatien of

the Asian leopard cat  Fetis bengatensis. The genetically estlmateti divergence
time (about 2C(),ooe years before present) between thc Iriomote cat and the

conlinental ]eopard cat  vvas  in agreement  with  the forrnation date ef the Ryukyu
Arc inctuding Iriomote Island. The poputatien of the 1riomote car  on  lrlomote

Istand has been estimated at about  1 oo and  portected as  an endangered  anima],

For studying  evetution  of  animal pepulatiens isolated on  istands as we]i  as for
conservatioi]  of endangered  populatiens, it is quite necessary te investigate the

genetlc diversiry in the  Iriomete cat population. Therefore, we  examined

po]ymorphicstatusofseveralmicrosate]litelociintheIriemotecatpopulation,
compared  with  that in the centinenta1 populatien of the leepard eat.  As a  fesutt,
some  atleTes  were  observed  at each  locus exumii]ed in the continental pepu]ation,
By contrast,  the Iriomote cat  popu[ation showed  much  1ower heteiozygosity at

the same  ]ocl, The resvlt  suggests  that the reduction  of  ge]etic diversity in the
Iriomote cat popu]atio" has been due to possible bett1eneek and  random  genetic
driftaftergeographicisolationinIriomoteIsland.

INTRA.  AND  INTERPOPUI.P,"ONAL  GENEVC  VARIATIONS  OF

ANDERSON,S  REDuBACKED  VOIES

M.  Iwasa}, H. Sicukil, E. Kitahata2, Y. Kimura3 afidY. Obnre4, 1 Graduate Scbool of Env.

Earth Sei,, Hokkaido Uniy., Sapparo, 2 Xmsai  Res. Cen., Fdwstty arul Ferest Prorf. Res,

inst., Kyoto, 3 Fs:. of Edttc., FultushimR Univ., Fukushima, 4 Filc. of Sci., Hbosakl Univ,,

Hirasaki,

HARPACTICOID  COPEPODS  AS  THE  B[OINDICATOR  IN RtVER  HOZAKI,

IIJARAKIPREFECTURE

Y, KikuchiItuko

 Hydreblological  Sretion, Ibarak' Universlly, O]iu, ltako-machi, [baraki

  Andersen's red-backed  voles  (1fothenomys an7dersoni  ) inhabit the eastern

part of  Honshu and  the Kii Peninsula, being sometimes  cEassified  into two

species,  E  andersoni  and  E. imaizumii respectively.  Sequencing analysis in

402 bp of the gene for the rnitochendrial cytochrome  b showed  presence of  two

distinet types of  mitochondrial  DNA  in thepopulation ef the Kii Peninsulu, one

was  homologeus  te these observed  in the eastcm  papulat{ons and the other  was

specific to the Wi  Peninsula. Substantial difference within thepopulation of  the

ki  Peninsuia -'as  also  observed  in sequences  of  approxirnately 37e bp ef a

DNA  fragnent fram the Y-linked, sex  deTe"nining loeus, Sor, These clata

suggested  that the population of  the Wi  Peninsula has been generated through

complex  evolutional processes such as occasienal genetlc interchange with ether

papulationsofAndersonisred-backedvoles,

   River Hozaki, v:ry  sma]I  sLreem,  lecated at the eas ±-southeast of  Mt,

Tsukeba.  I have  monthly  collectcd  ]iarpacticoid cepepocis  a± 4 statiens,A-D,  A

site  is carttaminete  comparative]y  bec:use ±he pel]uted water  fiom human

activity  flows into this  Tive[.  en  lhe  contrust,  C mi  ti D  weTe  1]lc cleaTn  wateT

2s  mounTsinous  stream.  The  resuJts  as  the fe]]owiJig/

A/absent, B/Bryocampfus  lschokkei,  fityecampius nivalis,  ntthcyella sp.,

C/Bryecampfns  nivaJis,  Cantitecamptus prominulus,  Parastenocaris sp.,

D/Canthocamptuspromlntttus

Canthocamptus  preminuius  is iivi]tg in clean  watei  as  mountainous  trickle

and  Parastenecaris sp.  is slso  in Hon-po]lvted  condltion,  especia]Ty  in

interstitTafwEtet,

  This presenT s[ud}'  rcveuls  thst  harpacticoid copcpods  as  bieindicator are

ab]e  to jlldge whether  ±he strEam  waler  js poHuted or  not,

ORIGINOFNINESPHCrESOFJARANESESMALLRO]]ENTS

H, Suzukii, M. Iwasa], K. tsuchiya', s. sakaizumi3
[Grad,

 Sch, Env  Earlh Sci., Hakk'mdo t:'mv, Sapporo, 
'}"1iyaxikr

 Med. College,

Mtyaza]ci. 
]I;ac,

 Scl., Nligata Uniy,, Niiguta,

In ordcr  to kno" the omgin  of smalh-1d  rcxientE nalive le Japnn,

compara/ivc  unai},sis  with  seL'eral  DNA  mnrkers  sv･as perfcmned beLxvecn ninc

iin[ivespecies,namelyApodenrtisspeciesTt,s,A.argenieus,Clet,ltrienomys

ropcanus,  C. rex,  C. rittiJiis, EolhenonJ/vs andeJ'soni,  i.. bvni'thii, Dipiot/!rix

tegam, Tbkudaia osimensis,  and  theif related species or  populations distributed in

Lhe  Centinent. AH species showed  iarge sequence  divergences, morc  than  3%  ,

fremthcirrctatederthcsainespcciesoftheCoT]/inent]nthemiu)ehondrial

cts/tochro;nebgene,Thciesi/ltssuggestedLhaLtheancestratpopulaLionsofthese

specics  carne  from the centlnent  to japap at thc Ettrly P]cistocenc period or  be[oie,

Txvo species.  C, rwfiocanus and C. ritlUus, shewed  no  conslderable  genedc

dTfferentiaLion from Ihe c{mtinenTal  populations in some  nuclear  DNA  mnrkers.

suggestingthepresenceot'subsequentgcneticEnterchangesbetweentheJapanese

and  continental  populat]ons during the Ice Aee.

SYMBIOTIC CHLORELLA ENHANCES TOLERANCE  TO THE HMT  AND
THE HIGH CONCENTRATION OF K+ IN mp  BBUBSAfiIA.
M,Nishidefi, M,Sano and  K,Iwatsuki. Dept. ef Biology,
Fac, of Ectucation, Kagawa Univ, Takamatsu, Kagatia.
    We studied  the role  et symbiotic  chlorella on  the
tolerance to heat ana to high concentration  ef K' fin
Paramecium btu[sa[.tasa . In oFder  to  know the etfects  of
chlorella,  we  used  E, bytsatia with  (normal organjsms]

Green) and without (White) cblore]la,  Organfisms ef Green
and  White were  transferred  from  adaptation  medium

(K'1mi4,Ca2'1mh) to test solution  (K'100ntl,Ca2'1mh). White
could  live in 100mM K' solution  fDr less than  15 min,
while  Green cou]d live more  than 20 min.  Green and  White
were  transterred  from 2DOC adaptation  medtium  to  400C
medium.  Whfite died within  20D s, whMe  Green tolerated
mere  than  300 s,  Hewever, these tolerances of Green
which  were  in the medium  with  tnhibitor ef photosynthe-
sis (DCMU) was same as those of Vthite, Srimrilarly the
degree of  the tolerances ef Green which  were not given
light was  same  as these ef  White, These facts suggest
that photosynthesis  ot  symbiotfic  ch]efella  are  deeply
related  te these two tolerances in e.tnL[saLia,
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MOLECULAR  PHY  LOGENY  OF  ASIAN  AND  NORTH  AMERICAN
SQUIRRELSPEC]ESINFERREDFROMMITOCHONDRiALDNA

SEQUENCES.
T.Osh]da, R.Ma.guda, and  M.C.Yoshida. Chromosome  Res. Unit, Fac. of
Sci.,HokkaidoUniy.,Sapporo

PHYLOGENETIC  RELATIONSHiPS  OF  THE  EemAanA
VIGJIXIIVOCro,LtACLteAM COMPLEX.II.

N. KobayashiT 2, M.Kumagai2, K, Tarnura.!, T, Aetsuka.!and  H. Katakura]
iDiv,

 ofBioL,  Sci., GFad. Sch. of  Sci.. Hoki[aido Univ., Sapporo , 2Dept. of

Biol,.TokyoMetropolitanUniv,,Hachieuji.

InordertoinvesugalephylogeneLicre]ationshipsbet"･ecntly]nesguirrelsand
Tion-flying  squirrels,  12S rRNA  and  cytochrome  b sequences  were  analyzed  for
[hree fiying squi  ffcl geneJa (Petaurisia, Pteroinys, and  Gtaucotn.vs), four tr¢ e
squirrel genera (S:iurus, CaUosciui'us', 7lamiasciuJus, and  Funantbuius), and

onesemi-a[borealsqulrTelseenus{Ttimias),allwhicharedistributedinAsiaand

Nenh Ameri  ca. Ph}'logenetic trees  of  mltochendri  al ])NA sequences  indicated
that the fiying squirre[s  were  clustered  togethe; and  separated from the
non-flyingsquirrc]s.  The result  suggests  llonophyleLic  cvolution  ofthe  fiying
squirrels.

   11ie EpilachNa vigintioctomHculata  complex  eonsists of four species  of

phytophagousladybirdbeetles.Thesespeciesarecla.ssifiedinTotwogroups
{group A;  E, "1sinrioctpmacuJata. and  group  B/ E. pusruiosa, E.niponicn and

E. ynsuton]ii ). In group B. all rhe species are almost  the sam:  moiphologically
but can  be recegnized  by differences in hosr pla]it preference and  in geo.o.Taphic
distributions, Because this comp]ex  is a useful marcrial for sTudyin.g  animal

speciationprecessineludingehangesinhost-utilizatinn.man]yccologicalstudies

havcbeendone.Houiev:r,thephylegeneticrelationshipsaniongthesespecie$
have net  becn clarified yet, In this srudy.  we  determined  the nucieetide
sequences  of mitochondrial cytochrome  c  oxidase  I gene (1kb) for 64
inciiviclua]sfroml3populationsandconstructedaphylogenetictreeby
nei.gltbor-joining  method.  In the tree. Tnembers  efthe  compaex  were  divided into
two  major  cluslers  corresponding  ro th: two  groups  by the merpholegicai
classification, In group A, apparenT geographic divere.en[es were  ebserved.  In
.greup B. the  n]ugnitodc  of  the inTer-spcciflc divergences did not  exceed  the  intra-
specific]evel,

GHEGARINES  FROM  JAPANESE  TENEBRIONIDAE
K. Iloshlde Biol.  Lab.  Fac,  of  Educ.
Ynmaguchi  Univ.,Yamaguchi
Twenty-one  specles  o eugregarlnes  have been reported

from  16  species  of  Japanese  Tenebrtonidae,  They
belongedto6genus,sC!tggtu:2Ra..1 tLllgpglS!ti.EJ. S!X!g::
ggp!L!gsug,.1 m ett1  hnLdsSteintnnsndALLE!teggRngih
ra.  GonocgR!L!g!uml iapgngm Motschu].sky  was  colleeted  at
Hikari  and  Obatake  tn Yamagueht  Prel'ecture. SAx!gz
gflaR!LlaLlll su l'gE!!ll.guE' Tsugawa  was  par'asitized  in  the

digestive  treet  of  G,. laRalutug, The  gamont  of  S.

iapgnth/gugl ts solitary,  The  rneasurernent  of  TL is noo

"m,  LP  60  "rn, XVP 80um,  WD  120  "m.  Tbe  nveleus  is

ovoid  or  ellipsoid.  The  gametocyst  ts spherlenl  and

450  llm im diameter.  The ooeyst  Is }lemisphrical  or

helmer-shaped  and  bro-'n  in  coler.  It i$ dehisced  by
sjmple  rupture  and  extrvded  in  ehalns.  Severa],  hours

after  addjng  the  extracts  ef  the  dlgestive  truet  the

oocyst  cracks  at  the  stde  wall,  and  thread-ltke  sporo-
zei:es  exc/yst  through  the cracks.  Levine  classtfied

St･ igRgn2stLt as  a  synonym  of  E., ubahli Misra  from
indian  Tenebrionidae,  !Gigngggluuuyuh] lhs!gu!glslgsl id.
Aecordtng  to the  comparison  of  the  ch-aracters  of  both

species,  S,. pmieus  shovifs some  resemblances  with
S, bahlt,  but  the  former  shows  signif'icant  difference

from the  ],atter ln several  characters,  Both  species

may  belong  t/e different  specles.

MULTIREGIONAL  MITOCHONDRIAL  DNA  INTROGRESSION

IN THE  GOBIID FISHES,  TRIDENTIGER  OBSCURUS  AND

T.BREVISPINrS

T.Mukaii,K.Naruse2,T.SatoT,A.Shima'andM,Merisawat
iMisaki

 Marine Biologieal Station. Univ. of  Tokyq Kanaga",a. 
iDept.

of Biol. Sci. Univ. of Tokyo. Tokyo,

  We  inve$tigated the allozyme polymorphisms  afid mitochondrial

DNA  (mtDNA) sequence  variations  in the gobiid fishes, the  genus
Tridentiger and  obtained  the resurts which  suggest  that the mtDNA

introgression occurs  in two species, T. obscurr[s amd  T. brevispinis.

  In this study,  we  determined the partiaT sequences  ef  cytochorome b

gene {4D2bp) in mtDNA  of  T. obscunts  and  T. brevispinfs abtained  from

geographical]y distant populations and  compared  the sequence

variations  in the specie$. Frem  phylogenetic analysis. the mtDNA  types
fromgeographicaliynearpopulationsoftheUvospecieswereclustered

together  and  ever), mtDNA  types were  very  similar,  These results

suggestthatmultiregionalmtDNAintrogressionoccursandtheTntDNA

of  the one  species  may  possibly displace anothers,

THE  NATIVE  AND  ALIEN  CRAYFISH  SITUATION  IN EASTERN  HOKKAIDO,

JAPAN (CAIifBnROJDES J]tPat,JCUS, RACIEASZnCUS  LEnvUSCbZ[LS)

Sh, Hirutai and  K. Saito:. 
iBiol.

 Lab. Hokkaido Univ. of

Educ, at  Kushtra, Kllshiro  and  
2Grad.

 Sch. Environ.  EErth Sct.

Hokkatdo  Univ,  Sappero.

  There  are  twa  species  of  crsyfish  ltving in  Eastern

Hokkaido/ Cambfiroides japonieus and  Paci'fastacus Jenfusculus,

The former is a  native  species  and  the  latter  vas  introduced
from  the  Colombia  River  Erea  ef  the  United  States  in  193e.  It

has been discovered that  R  leniuseulus ts now  widely

distributed in the  rtvers  and  lakes ef  the  Kushiro Shttsugen

Marsh and  its adjacent  areas.  Although  the  distribution of

the native  eravfish  is extensive  tn  Hokkaido, its  pDpulation

hus declined dlle to  changes  in vater  quality,  habiatat

modification,  and  probable invaston  of  P. Ieinusculus  in

Eastern Hokkaide. It is new  neeessary  te study  both speeies

distrtbutien in detail  aTid  consider  cou"termeasures  fer the

conservation  of  the  native  species  as  soon  as  possible.
In:lucled is a report  of  native  and  alien  crayfish  sttuation

in Britain, where  a simi]ar  problem  exists,  this  is presented
as  a  reference  exatnple.

LARVAL  DEVELOPMENT  OF  GONIOPUGETrlA  SAGAMJEIVSIS

GORDON  (CRUSTACEA, BRACHYURA)  UNDER  LABORATORY

CONDITIONS

Hajime Taishaku i and  Kooichi Konishi ', i
 NatE. Res. Inst. of  Aquacul-

ture, Mie, 516-Ol Japan, and  
i
 Toba  AquaFium,  Mie, 517 Japan

Larvalstagesofthespidercrab,Goniopugettiasagamiensis(Gordon)

(subfami]y Aeanthonrchifiae) -'ere  docume"ted  based on  Iaboratory
reared  material.  Larval  development  ef  6, sagamiensis  cons[sts  of

two  zoeal  and  one  megalepa  stages  as  typieaS  in majid  crabs.  It took

31-35 days from  hatching te first crab  at  14,1-18,S CC,
 The  diameter

of  eggs  of  tlie present species  is relatiye].y ]arge (1,e9-12e mm),  and

the larvae have a mass  of yolk grsnules throughout the larval stages,

The  larvae  metamerphosed  to the first crab  stage  without  feeding,

Such a  iecithotrophic development  as  found in the  present species  is

only  knewn  in Chlorinoides tongispinus (De Haan) (subfamily
Maj  inse) arnong  the majid  species  of Japan, General merpho]og.v  of

the  zoeas  of  G. sagamiensis  is simiiar  {o those  of  C, longispinus:e,g,,

rudiment  of  mandiblular  palps in the  zoea  1 stage.
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CLADiSTIC  ANALYSIS OF THE  GENUS  ANrOCHA  RECORDED
FROM  JAPAN  AND  iTS ADJACENT  AREA  ([NSECTAi DIPTERA:
TIPULIDAE>
T. Tor[i, Dept, Syst, Zoo[,, Fac. $ci. Tokyo Metropol, Univ., Hachioji.

   Antocha is a  crane  fiy genu3 with its size being small  to mediurn.
Typjcal members  have the following wing  features/  anal  angle  promi-
nent: Sc close  to R,                  Sc2  not  evident;  basai section  of Rs usually
straight, diverging from Rl, They spend  the]r immature stages  ln
rapidly fiowing streams/  adults  are  found abundantly  aleng  the
streams  during summer,  and  often co]iecled  at ]ight, Until present, 1B
species  of         the genus Antocha  were  recorded  from Japan, Korea
Peninsula, aRd  far east  Russia.

   In this study,  a  phylogenetic relationship  of the 1B species  is dls-
cussed  en  the  basis of the cladlstic ana[ysis  of morpheloglcal  charac-
ters, which  are obtained  from aduits.  in total 25 characters-mainly
from    male         and             female termina[ia, wing  venatien,  legs, and  thoracic
pleura-are evaillated. A  computer  softvL'are is applieti; the results of

the anaiysl-s are  tne teUowing/
1) SIxteen specles  are  arranged  in one  c[atie  show[ng  dlchotemous
  branchings/ the relatienship among  the clade  and  the other  two
  spec[es  is )eft trLchotomous;
2} Subgenus Proantocha is menophyletic,  while subgenus  Antocha is
  paraphyletic.

CHROMOSO)ML
 EVOLVTION  IN  THE  EAST  ASIAN  CROCIDUVIA  CmmLIA:

SORICIDAE)

M.  Metokawal,  M.  Harada2,  z.-K.  Lin],  x. Koyasu4,  andi  T.
Hikidal.  

ZDep.
 o ± Zeel.,  Fac.  ef  Sci.,  Kyote  Vniv,,  nyoto,

2Exp.
 in]im.  center,  o$eka  city  Univ.  Medi,  Schoel,  Osaka,  ]lab.

oi  Mldl ±fe  Ecel.,  Tunghai  Vniv.,  Taiwan,  R.O.C.,  and  4Second
Dep.

 
hnat.,

 
School

 eE  Dent,,  Aich ±-Gakutn Univ.,  Nagoya

  , We  investigated  conventienal  karyetypes  of  several  East

      erocidvret  e. ]. Iasiura  (2n=40, FN=5E),  e. attenuataAsiantanakae

 C2n=40, FN!SS),  C. dsinezuni  chisai  {2n=40,  FN=S6),  c.
d. umbrina  C2n=40,  FN=S6),  e. suaveolens  shantvngensis  (2n=40,
FN=SO),  e. russulct  hoslettE  C2n;40, FN=Se),  e. horsfielaii
kuredai

 [2n=49, FN=50),  and  C, wntssei  {2n=26,  FN=52).
Karyotype  ef  raiyJanese  hosletti,  whtch  have  been  elassitSed  as
C. russtala  or  C.  dslnezumS,  is  differentiated  from  those  ef
these  two  spec ±e:  and  that  of  Taiwanese  kurodiai  is distin=t
frem  previeu$ly  knovm  karyotype  ef  e. horsfielddi  frotr, Mysore.
On

 the  basis  of  chromesomal  cornparisens  among  three  dif[erent
types  observed  Sn East  Asian  Crocidura  [2n=40, FN-llS6:  2n=40,
YN=SO:

 and  2nt26,  FN=S2),  by  using  G-band  stained  karyetypes
ef  C, d. tanakae,  C. r.  hosletti,  and  C.  watasei,  it was

suggested  that  2n=26,  FN=S2  type  had  been  derivedi  from  2nq40,
F}J=56  tlpe,  net  from  2n=40,  FN=50  ene.

  Phylogenicstatusofchaetognaths,asdeducedfromzct:nsequences,

E. Yasudai, N, Sato2and T, Getoi･ iDept,  of  Bioj., Fac, of  Educ., Univ, of  Mie,

Tsuand2Dept.ofZoel.,Gract.Sci.ofSc[.,Un[v.ofKyeto.,Kyote.

 Chaetognath{arrowworm)isconventjonaHyclassifiedinredeuterostornes
despltethatthei[morphologicalfeaturesaredifferentfiomthoseofother

deuterestomes.
Therefore, phyLogen[c stutus  of  chaetognaths  has been debated fer a  long time.

  Actin genes aFe  conserved  we[[ in vafieus enimals, We  have made  an

attempt  to search  relatienship  between arrow  worm  and  other  animals,

us]ng  amino  acjdsequences  ofactins,  Ferthis purpose  we  isolated  by RT-

PCR  three  ciifferent of  cDNAs  frorn a  benthos arrew  worm  laraspadella getoi,

Comparisonbetweenarninoacidsequencesdeducedfromthenucleet]de

sequencesofthechaetognethactingenesanclthoseofetheran[ma[sshowed

that ene  resembled  human B-cyteplasmic actTn. However,  twe  others  were

lesssLm"artoact]nsofanyotheran]mals,

SEASONAL  AND  GEOGRAPMC  VARZA"ONS  OF THE  NUMBER  OF
B- CHROMOSOMES  IN MET;4onClltELL.4 71ETVUIPES (ARACHNIDAi
OPILIONES).
N. Tsurusaki and  T, Shimada, Dept. of  Biol., Fac, of  Educ.. fottori Univ,,
Tottori.

    A  Japanese harvestrrvan, MeiagagreUa  tenuipes  (L. Koch>
(Phalangiidae, Gagrellinae) is a  maritim  species  with  a  univoltine  1be
cycle. The species  usually  retains as many  as  4-5 supernume;ary  B-
chromosomes  per cell. and  the fiuctuation of  the number  causes  both
interpopulational and  intrapaputatiena] variations of  the chTomosome

number  in the species  (2n=18-36). As a result  of  a survey  on  the
seasonal  change  of  the  number  of  the B-chrorr)osem:s in a  popuiation
(Yatsukami. Tbttori), we  found that the avcrage  number  in the
spemvatogonial  metaphase  pTates steadlly  increases fivrn ea, 3 to 6
through  the adult stage  extendiag  fivm july to October. (in the other

hand.the number  of  B's in developing embryos  was  estimated  to be l.4.
This fact suggests  that the  B's sparingly  transntitted fiom their parents
continue  {e incrcase the nurnber  through the  cell cyc]es  throughout  the
Iife of  their bearer, probably due to non-diajunct}on  at mitesis. Tlie
number  of  B's ajso varies geographlcaliy. The nurnber  is low in three
pepulatlens facing the Seto inland Sea Cmeans/ 1.2-2,2), whereas  it
amounts  to at  least 4-S in the  other  pepulations, when  compared  at the
stage  of  full maturation  in September. No correlation could  be eiucidated
between the  number  of B's and  external  morpho}ogies.  though  the  latter
a] so  eKhibit  enormolls  geographical vari atien.

Adaptation  of  Bactevia to Aphid  Gut and  Relevant Adhesion
Fflctors: An  Implication for Origin of  Intracellu}ar Symbient
Hosam]HaradatandHajirnelshikawa:
ilnstitutc  of MedicaT Sciencc, 2Deparlmcnt of B]oTogical Sciefices, Graduatc School ef
Scienec,TheUniversityofTekyo,Tok)o,Japan.

PECULIAR  GONADAL  STRUCTURE IN THE SIMPLE  STYELID

SZRIggaReA SP. FIRSTLY COLLECTED FROM JAPANESE  gATERS.

T, Nishikawa, arad. Sehool of Human Informa,, liagoya Univ,

ASCIDIAN

, Nagoya.

      Pea aphid, Ac),rfhesiphon pisurn, harb:rs prokaryotLc intracellular symbionts  in
the rnycatoc)'tis,  huge cells in the abdomcn,  whLch  wcrp.  diffcrcntiated specMcally  to

accemmodate  Lhc symbioms  In vLew  ef the ]ocatio] and i/utrmonal  iole of lhesc
s}'mbienrs  in insecls, it is generally believed that thcy origtnated  from gut micrDbes  that

arr  descenclants ef  ftee-living baeteria tAken  in v,ith diet by rhe  host insect in the

evoiuLEonarypast,

      In the previous sTudy,  we  dernDnstrated based on  the molecu]ar  phytogenelic
analysesr  that pea aphid  haTbers al least three groups of  baclerie vshiuh  were  membeTs  of

the  fam).y Enterobacteriaccae, and  sharing  lhe closest  common  anccsteT  with  thc

intraccllularsynibion[efaphid.

      In thls sEvdy, ÷n orde[  to invesligale the aphid-bactcria  interaction, the synthetic
diets mixed  vtith baclcria from [og phase cultures,  hvere  glvcn to  aphids  dcpriyed of  their

eut micrcbes.  It turned ovt Lhat bacte"um  X  which  is predominant speEies  in aphid  gut,
and  bactenum T  which  js idenLfied as  EJwinia herbit'ota, have the abjliey re  infeet aphids,
IL was  observ:d  that  bolh the  infecliotis bacteria prodLtce, in common,  extracellular

polysaichurides, and  fDmunucoid coloiies  when  giown  i[i [he medium  which  mirnics  the
constituentsofnphldgutandbedycavrty.Inspiteoflhe:esinilarit]esbetweenbacleriaX

and  T, Ehe fornieT had stro:,ger  infectiousn ¢ s$ than the larter, and  was  supposed  ta  be more

adapted  te aphid  gul tnvironmcnt,  When bacterium X was  cxposed  to thc  sugars  thal cause

the mvcoid  growtb. I6S and  17.2 Kl)a p]oltins were  specincally  induced on ]ts sur['ace,

   In the Asciciiacea,  the tunic is usually  separable  more  or less

easiTy  irom the mantle  except  in siphenal  areas, Rarely, hovever,

a small  part  of  tunic  is mingled  eompTicated]v  Fith  adjoining  area

oi mantle  (sometimes involving gonatls) to form a comp]ex,  as is
known in the genus  pmt oe  . I made  an  intimate  observat]on  of

seria[lv  thin-sectiened  or vhole  specimens  clearlv  assignable  to

this genus, eollected  fr3m sandy  bottoms of Omura Bay and  the Seto
Iniand Sea, ca,  25 m deep, In the specimens,  up  to 14 mm long, a

small  patch  of  tunic  yzs  protruded  invards to enclese  thinly  and

almost  conpletely  ea, a dozen  of globular  hermaphoroditic gonads
individually, situated  in twoo rows  beneath  the endostyle.  Each

gDnad woas projected  from the mantTe  body  outveards  veith  enveloping

thin
 

mzntle
 epldermis,  and  opened  into the peribranchial  cavity

yith  sbort  ducts. In the gonadal  structure,  the present  spee[mens

yere  rather  sirnilar tD S,. pmt d Diebl, 1969 frem the North At-
lantic  and the Banda Sea, ef  the knovn  3 congeners.
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PIGveNT  GRANULES  OE BnEPiMRJS-M  AS  DEFENSIVE
FURTHER  EVIDENCE.
T,Harumoto,  N,Ishikava,  R.Sugibayashi.  Dept.

Na:a  Women's  Univ.,  Nara,

EXTRVSOMES:

BiOi.,  SCi.t

   Pigment  granules  of  Blepharisma  are  extrusornal

organelles  having  the  iunetien  ot  defense  agalnst

predatory  c ±liates  ±ncluding  Dileptus  margaritifer,  We
observed  interaction  between  B.  )'aponicvm and  D.
margeritifer  with  a v±dee  microscepe  and  a scanning

e)ectron  microscope  <SEM)
   Dileptvs  attacks  prey  by  h±tting  it  with  a long

toxicysts-bearing  prebescis.  When  a blepharisma  was  hit

by  a  dileptvs  probescis,  a  red  cleudy  mass  su:reunded

the  proboscts.  The  dileptus  retreated  and  the

blepharisma  e$caped.

   Observations  with  SEM  showed  that  a  h±t by  the  pro-
boscls  ±nflicted  a lacal  cut  on  the  surface  of  Blepha-

risma.  :f observed  at  this  rnoment,  many  spher ±cal  gran-
ules  O.2-e,6  ym  in diameter  were  seen  on  and  just above

the  suriace  cf  Blephdrisma  at  the  site  of  the  cut  and

at  the area  surrovnding  tbe  cut.  pte tnterpreted  this  as

the  scene  ±n  which  pigment  granules  ef  Blepharisma  are

be ±ng  discharged  responding  the  attack  by Dileptus.  We

take  this  resu}ts  as  $tvong  evidence  for  the  extrusemal

nature  of  pigment  granules  and  for  their  defensive

iunction.

ROTIFERA  FROM  VHE  alNZU  RIVER  BASIN  CONTAMrNATED
BY  CADMIUM,eMe.

M.Sudzuki.Biol.Lab.  Nihon  Dai  aku  univ.  Omi  a

  For  ca.SO  yrs.r ± ce  paddies  were  contarninated  by
waste  waters  centaSning  Cd.d!scharged  from  a  minq

Recently  these  padd ± es  have  cleaned  up  one  by  one
end  the  rice  crep  has  increased.To  analyse  the
diegree  of  recovery  based  on  Retifer  bielogy.  11
saraples  were  collected  en  14!V'95  under  the  gll± d-
ance  ef  Y.Takagi(Itat-Itat  dSsease  countermeasure

conferenee).The  satuples  lnclude  ] each  from  paddy
i±elds;one  cieaned  up  alreadyCRc),anether  from
seme  not  yet  recovered(No),3  from  the  Jinzu  r ±ver

{J) and  2 from  irriga.tion  canals{I),all  Iocated
in  the  Fuchu-Maehi  area,where  the  victims  of  Itai
Ita ± aisease  cansed  by  Cd,have  appeared  in  concen,

trat ±on.Prelim ±nary  lnvestigations  have  revealedt

1)  Rotiiera  were  very  scanty  in  both  numbers  of
species  and  ±ndividuals,compared  wtth  those  of

other  places;the  number  of  species  detected  is  O-
5 ± n  NeCLeading  Spec ±es  or  IS"C:uphelodeUa  xeniaa

denostpta  sy1pteti'aa.de1"re11e  co2urus.iapadella
acamtnaea,  Ptoales  pro"LtdaY.5-IS  in  Rg{ZS=,Vbnost.Ft-

la  elosteroeerea,  euehla"fs  dtlatate  luaksina.e.
xenurce.Jecene  spp..denonmeta  sp..eophalede21a  spR

                                     The  reasons  iora bdelloids),5-7  ±n  g,3-S  tn  I.
this  are  (l)a large  amount  ef  paddy  soil  has  been
gxehanged  fer  new  soll,and  C2) colontzat ±on

 f Rot ±fera  in  var ±ous  habitats  has  just  started,

COMPARtsON  OF  MffOCHONDRIAL  DNA  STRUCTURES

AI,{ONG  TIIE FISHES IN SCORJI4ENIDAE.
T. fshiii, N. Ebitani2, T. Kuboi, iLife Sei. inst., Sophia Univ,, Tekyo,

tBioL  Lab., Shohoku  Coll,, Atsu  

',
 Kanagawa,

   in this study,  595  base pairs DNA  fragments of  mitechendrial

gene(cytechromecoxydase  subunitI)  from Sebastes sqpthrop,  S,

inei]nis, Sebastiseus tnarmoratus,  Scorpaetia negiecta  miostoma

and  Helicelenus hilgendoifi were  clened  with  PCR  :nethodis and

sequenced,  Comparing  the percentage of  nueleotide  sequence

homelogy  ameng  five species, the 
'nighest

 value  was  obtained

between  S, inermis and  S. sqpthropus.  The lowest values  were

obtained  between S. neglecta  miostoma  and  the  ether  four species.

S. tnarmomatus  and  H, 1tilgendoni were  laid between S, negleeta

n:iostoina  and  the ether  two species,

MYS  TIDES  (POLYCHAETA, PHYLLODOCIDAE}  FROM  JAPAN
T, Kato and  S. F. Mawatari, Div. of Biol. Sci., Grad, Sch. Sci., Hokkaicio
Univ.. Sapporo.

     The polychaete gemus Myslides of the family Phyl}odocidae
contains  eleven  species  worldwide.  Only one  species  M, triangitJ(fern

(Augener, 1913}  has previously been reported  but not  described frorn

Japan (Uchida, 1988). During a  survey  of  phyllodocids from the

Japanese coast,  we  found three species  of  Mystides/ M,  trianguiijlrra,

M. borenlis and  Mystrdes sp., the last ef  which  is probably new  to

sclence.

     One  specimen  of M. borealis was  collected  from Usujiri.
Hokkaide, This specimen  closely f･its the origtnal description by Theel,
1879. in having a  pair of eye  spots,  a  rounded  prostomium  and  bottle-
shttped  tentacular  cirri; but differs in pessessing a dorsal, ]engitu cljnaL
b]ack band, Three specimens  of  M. friangulijlera frem Sado are

characterized  by the presence of an  arrowhead-shaped  dark spot  on

the prostomlum instead of  eyes,  Two  specimens  of  Mystides sp.
collected from Amakusa.  Kyushu, are  easily distinguished from all
other  species  of the genus Mystides by the character  combination  of

eyelessness  and  the unique  setal shaft with  a  strongly  deve]eped
rostrum.  The most  sirniLar destribed species. Mystides raricg, has the
same  kind of  setae,  but has longer prostemium with  a pair of eyes.

SPECIES  DIFFERENCE  APPEARS  IN TIMING  OF  MEDUSA

LIBERATI  ON  IN  TWO  CLOSELY  RELATED  SPECIES

S. Kubota. Seto Mar. Biol. Lab., Kyoto Univ., Shirahama, Wakayama

    Twospeciesofhydrozoanswhichshowsimi]armodeoflifedifferintiming
of  medusa  liberatien, Materia]s examined  sve[e cornmensal  hydrozoans with

bivalves (Leptemedusae; Eirenidae) end  four forms have been known ±n Japan.

They are  rarely  syrnpatr+calty  distributcd, At  Tsushima Is]and, -'here  sympatry

eccurs,  the timing of medusa  tiberation was  studied  fer a  week  under  near-natural

eonditions,  The diurnaT periodicity vvas  detected  in Eugymnantheajqpenica

Ktibota and  the intennedia iorrn of  Eutimajaponica Uehida, bath are  comrnensal

with  an introduced blue mussel dytilus edulis  galloprevincialis Lamarck collected

from the intenidal region,  Frem themantle  cavity of  this hDst the medusae  were

released for several hours a  day in the evening,  but the peak  time was  apparently

different between the two  species/  Elitimajapontca ",ere  releused  earlier in the day

than Eugyrnnantheajaponica irrespective of  weather  conditlons,  Extrinslc and

intrinsiefactorssynchrenizingthereleaseofmedusaeweTeanalytedandthere]ease

was  strongly eorrealted with  sunset  in EugymiTanrheajapenica  im the Tsushima

population at the entranceof  Sea of  Japan. Such a  cor[elation  was  conf±rmed  in the

Shirahamapepulation,facingthenacific.whereEtitinmjoponicawasabsent.

ORIGINOF''HAWAIIANDROSORHLLA''INFERREDFROMALCOHOL

DEHYDROGENASEGENESEQUENCES

T. Katoh, S. Chiba, C. Tanaka, J. Park, K. Tamura, and  T. AoTsuka
Dept.ofBiot.,TokyoMetropolitanUniv..Hachio.ii.Tokyo.

   In Hawaiian islands, t]iere are  numeTotis  endemic  drosophilid species

known  as  
''Haw:

 iian Drosophiit''. For the erigin  of  this group.
Throckmorron'sliypothesis.IhatthisgrouperiginaledinTheimmigrans-

HirtodfosophiJaradiatio],hasbeenwidelyscceptedbymanycvolutionary

blo]cgists. Ho",ever. on  the bas'i's ofulcohol  dehydroge]tase (A[th) .uene

sequences. Tamura et al /1I996)  s-ggested that this group is more  cTosely related

to the gro-ps of the vin'li.c-repiera lineage than to that of  the immigrans-

Mrlo[trosopkilaTineage.ToassesftirtherrheoriginofHawaiianDresophiia,

we  determined Adh  gene sequences  for severaT species ef the Lgenus
Drosophiia.andanalyzedphylogeneticre]ationshipamengthcmtoget]ie.,with

stquences  published forS3 species,  Oorresulls suggested  that Hawaliun

Mosephila is a group whieh  divei'ged ut earllr' stage  in the virifis-repletti

radiatien.
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PHYLOGENY  OF  PAPILIONIDAE  BLrlVI'ERFLIES JNFERRED

FROMMri'OCHONDRIALND5GENESEQUENCES.

H. MakitaT,2 T, Shinkawa2, K. Ohta12 and  T. Nakazawa2          '

iDept. Biol., Fac. Sei., Toho Univ., Funabashi, 2Biol. tab., The Univ. of the

Air,Chiba.

The phy±ogenctic  relationships between lhe sp ¢ cies of  the family

Papiiionidae were  analyzed  by eomparing  nucleetidc  sequences  in the

mlt･echondrial  gene coding  foF NADH  dehydrogenase subunit  S (NDS).

In lhis study,  the partial sequcnees  of  ND5  gcne of Luehdoijia.

Atrophaneura, Graphium and  Papilio svere amplified  by polymcrase

chain  reaction then sequenced  by dideoxlr' terminatiun  method.  ND5

KARYOTYPES  OP TWO  ACONTIATE  SEA ANEMONES.

Yoko  Fukui, Biel.Lab..Schoel  of  Nursing,Tokye  Women's
Medieal  College,  Tokyo.

  Karyotypes  of  two  acontiate  sea  anemones,  Ha]pm/  11a
linemant# and  at±2k!a-s-'gmggpggh sp.  were  studied  in early

embryos  by the  Giemsa  staining  and  banding methods,

  The  genera  Haliden"ella  and  Atua-spmt  beloixg to

the  subtribe  Acentiaria.  Although  the  taxonomic

t.reatment  differs  slightly  among  authors,  these  tve

genera  are  often  included  with  ptadrumenwwe. as  members  of

family  Diadurnenidae. But the  re!ationaship  of  the
three  genera  in the family  are  not  definitely  knewn at

present.  rt Tilt  be of  interest  to elarify  the

phylogenetical  retatienship  between  these  sea  anemones.

  Witb  respect  to the  general  features  of  the

chromosomes,  H, lmi.n.euma.!:t and  .A"LIzLasio,m.etzpbta sp,  have

the same  chromosome  number  btit very  different
cbremosome  morpholegy,  Namely  the  two  large pairs  in
pmt t h sp.  are  metaeentrie,  but the  six  pairs

of  larger  chromosomes  in H. Iineata  coiisist  of  one

netacentric  and  five  telocentric  pairs.

geneiseffectiveferthestudyenthephy}ogenyofPapitionidae.

DIFFERENTiATION  IN THE  PYURID  ASCiDIAN,
Halocynthia  hispida  (Hercl rnan)  AS VIEWED  FROM

MITOCHONDRIAL  DNA.

 T. Kakudai, A, Hino', T. NumakunaiE  and  T. Nishjkawa3
iDeptof

 Bie[ogical Science$, KanagawaUn,v,  Haratsuka.
2Mar.

 Biel, St, Fac, of  Sci., Toheku  Unjv.AsamushL, 
SGrad,

Sch.HumaninfermaticsNaoaUnivu aV

ln the  Japanese  population  of  Malocynthia  hispidE, tvvo  forms

are  recognizab[e  based  on  the  d]fference in the density  of

tunic sp]nes.  Aithough  these  forms  hzve  been referred  enly

to an  [ndividua] variation,  our  presen'. /esults  strongly

suggest  their  genetic differentiation, We  extracted  and

purified mtDNA  from  both  fofms  whiclt/  were  [oNected  at

Shimok[ta  Peninsula, and  digested  by 8 restnction

endonucEeases.  After the  frgment  pattern analysis,  vve

esttmated  the  genetic  dLvergenced  (Nel & Le 
'79)

 between

two  forms  to be 4,2xlO''. This value  is farlarger than

the  value  withln  reproducttvely  isolated  three  types  of

H.roretzi,but  almost  equaL  to the  value  betvveen H.roretzi

and  IV,aurantium (Kakuda etal,  
'9S

 ZS).

JAPANESEFRESHwmERSPONGES
Y. Masuda. Depr. of  Biol., Kawasaki Mcd. Sch,, Okayama

 From Japan,  11 gencrn and  26 specics  of  frcshwateT sponges  have been
recordcd  up  to thc prestnT. Exccp± for spongiila inarmata, thcy aFe  Tcvicwcd

and  thcif status is revised. All materials  of the survev  wcre  obseJved  by
scanning  eiectron  microscopy  (SEM), As a result of thcse obsen'ations, the},

are clussificd inte at  lcast 11 genera and  25 species,  tbat is, spongilta
iacustrLx S. sJ!iharibensis,  S, atba,  S. ifTarmata, Stratospongiila ciementis,  S,
akanensis,  Eunapius  fragiiis, E, coniferus,  E. siJtensis,  E, ryuensis,

Radiospongilta  cerebettata,  R, sendai,  R, crateriformis,  R.hotawai,

Eph),datia f]uL,iatiii4 E, mueiieri,  E, forti4 frochospongiila phiilottiana, T
latouchiana, Z sp,, Heterome.venia stepanowii,  Pectispongilia subspinesa,

U}nboi'otuia begorer!si.ny lleterorotuict niuitidentata,  Sanidastra J,okotonensis.
Ephydatia japonica and  Eunapius shojiensis  of previous repDrts  are

synon},ms  of  othcr  specics.  E. shojiensis  is a  synonym  ofE.  fragiiis because
thc s[ructure  of  thc gcmmulc coat of thc formcr rescrnbTcs  that of  E. fiagiiis.
E, iaponica is a s.vnonym  of E, muelleri  becausc niany samplcs  which  wcre

coliccted  in Tcccnt  surL'evs  showed  varjable  intcrmedlatc charaetcristics  ofthe                 '

mcgasclere,  The main  ncw  findings with SEM are observed  in thc structure
of thc gcmmulc  coat, 1'hc pncumatic coats of Japanese freshwuteT spengcs

are  classificd  into 3 types: 1}sphcrical air  space  (M,h.i,datia D,pe),
2)polygoiial air space  (Eunapius 1]pe), and  3)reticuTar fibe[s (PectispongiUa
b'pe).

THE  HOMOLOGOUS  SEQUENCE$  TO  THE  SM50  GENE  OF

THE SEA  URCHrN  {Hemicentrotus pulcherrimus}  AMONG

ECHINOPERMS,

M, MizunoL  A. H[no' and  T, Kitajima'?
'Department

 of Biological Sc[ences, Kanagawa  Un[v, Hfratsuka
iDe

 artmentofBio[o  , Tbk e  Metro olltan Univ,

PHYLeGENETIC EXN-INATION OF THE SVRFA[E
LEPIDOPTERAN SCALE(LEFIooPTERA)

IShinkawaT.Nakazawa
Btologicai Laboratory,The  Lhiversity  ef

Wakabn,Chiba,JananT.nvwwrm

STRU[TURE ANDnRRANEEMEww  IN

the Air, Mihama-Ku

 To campare  tbe sequences  homalogous  to sea  urchln  SM50(spicu]e

matrax  protein), we  extractied  genomic  DNA  frem some  echinoderms

and  subjected  to Southern hybridjzation vsing  the SM5e

gene(HSM41) from Hemicentrotus puJcherrimus as  a probe. fo

obtain  enough  signaFs, we  amp[itia.d the  genomic  DNA  with primers

des]gned to ampllty  the nucleotiae  sequence  encoding  the repeat

regien  of the HSM41 protein, Although this reg[on is detected as  the

fragment of 611bp ln the HS  M41  gene, itwas about  450bp and  520bp

in Pseudocentrotcis depfessus and  Anthociaaris crassispina

respectively  The tormer sequence  shewed  h[gher reactivity with

SM50  th an  the [atier. Slgniflcant signais  have not  yet been  detected in

other  ech]noderms  such  as  Asihenosoma,  Asterina, Ciphioptocus and

Hotothuria, by the Southern hybrjd]zatlon, a[though  PCR  amplif-ed

bandswereobserved.

 Almest who[e bedy of  Lepidoptera is covered  with  scales  differentiated
into various  pztterns  rang[ng  from  sensory  hairs to  ord[nary  seaies.We

carried  ect  a comparative  study  us[ng  SEM on  the  surface  structure  of

scaTes  of  various  geneFa  tlassified  as  Lepidoptera,  which  are  d[stributed

vvidely  throughout the worid,  The  re]ationship  among  the surface

structures,  the arrengement  and  color-  p2tterns of  sc21es  wzs  a[so

examined,  The svrface  structure  of sca]es  can  be classified

phy[egenetically hto several  types. T?ie arrangement  of  scaies  is closeiy

retateci  with  these preperties of  scale.The  stable  coler-patterns  might  be
organized.  This phylogenetlc dassLfication is applicable  to every  species

of the order  LepidopteraJhe surface  structvres  of seales  appears  to be
common  [n etery species  of each  genus. Different structures  ef sea[es

between each  genus,however,suggest the phylogemetlc devel epment  of scale

and  the speeFfic  evolutien  of  cover  seales  cavses  a  wide  var[ety  ef  eolor-

patterns, The  arrangement  of  scales  also  var[es  from  u  randoni airangement

to a  concentr[c  circular  arrangement  areund  the thorax. In conclusion  there

are  five charEcteristics  in these  morphological  deveLopment  of scaleS',
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t, SYSTEMATIC  STUDY  OF  THE  SUBORDER  FILIFERA  <HYDROZOA)
FROMJAI)AN

II, NairJikawa, Dept, of  Zool., Sci. Mus.,  Tsukuba

ThecEudomeisMtuxo"om]ceharacterofhydrozoans.  Inerdertoelucidate
thephy]ogenet]c  relationship  between filireran hydroids,  the  cemposition

of the  polyp  emdome.s  was  coinpared  across  2'3 speaes  of  five farnilies/ 2

speciesef(;lavidae,3speeiesDfEvdemdriidae,3speciesolBuugtimvi]iidae,

one  speeies  ef  Pandeidfie, 3 speeies  of  Cytaeidae,  rnd  1 T speeies  of

Hydractn]ii[lne.

      Cnidome  eomposition  was  stgble  w:th}n  euch  hydrezoan farnily us
foilews.onetypeofmicrobasiceurytele<apeneLrsnt,nematoaysOandter
o[aetypeofrnacrobagie.eurytelemLhehydroidsoiEudendriidae;enetypeof

desmoneme  (a volvent  nematoeyst},  one  type  ur  haploneme  <a penetrant
]ematocysO  a"cl  Lwo  t.ypes  (large And  small)  ofmieTobasie  euryteles  i]

those
 of  I{ydrnctmiidae,  and  olle  type  of desmoneme  andi  ene  type  ef

nnerobgsie  euryteleln  those  of  Lhe  other  fouT families Speeieg ef
Hydactii] lldge  mre  distinguighecl from  tbese  of  ether  faJni]]es by the

pog. session  oE  large micrebasic  euryt:]es  and  haplonemes, The pQlyps  of

hydractm]ids,  armed  with  abundnr]t,  Iarge, microbasitt  uulyte]es,  were

obgerved  to pLay  a  prirnavy ro]e  ]J/ derence. This  suggests  thaL this type  of

nematocyst  is  speaiallsed  i[i the  hldroids ot the  Hydractiniidae.

SVSTE;･MATIC5  OF EIGIIT CELLEPOR[NA  SP:･CIES tBRYOZOA,
[iiEiL05TOMATA)  FROM  HOKKAIDO  AND  OKINAvrA,  JAI,AN  "[TH

NOTES  ON EARLY  ASTOGENY,
Fl Ilteza-al  2nd  S.  F  Hasustarp2,
1
 Ibareki  Nat. Mus.,  ETai, lbzraki,  

2DIv
 ot  Blol.

Sct.,  Grad.  Sch  of  Sci,  Hokk2ide  Untv  Sapporo.

    Aduit  morphologv,  a:icestru]s  form,  snd  budding

p2ttern  'opEre comp2red  in the  fol]ovr/ng  eight  specles  of

the  genus  mp./.fi2/  g zaQE."sis.s. ±ma., g.. .u-m.bmnatA. C

l.u.sv.(.o.t.m.)s, g. :p,  ], .C.. sp  2 u;d  g. sp  3 from  Hok-
inu:do/  anti  C. sp.  { and  C. sp.  5 lrom  Ok]rt:wa.  The

e!ght  specieg.  can  be {IIv;t[cd  ]uto  the  t-Iiuwing  four
tentat]ve  groups  en  thc  basls  of  the  ancestrulE  and

csri)'  astogente  trai ± s Group  1 (cons:st:ng  of  C. sp.

5) has  a medif]ed  tatiform  ancestru]a  w/th  spines

eround  the  ordf/ce  Gtoup  2 (g. uutrA/L/gF!ma)  has
sch:ioporetlo/d  ancesttulae  w)Lh  ot}t  s'piries  2nd  a

bvdding  z-rle  /iroupd  rhe  d/stnL  hatt, fvttrm which  a

s/ng]e  daughrer  ioeld  bud$  Geoup3  (g J.u.sLlt.o-rm-ts, sp.

2, and  sp. 4] has schizop-rci]oid  ancestrvEac  mith  oral

sp!nes  a:d  a pa/r  of  snali  Esler2i  projections,  front

tvh/ch  the  fTrst  pzir  of  rieughter  zee/ds  bud  slmvltane-

ovsr!'  Group  4 tg umbenat:.  sp  1 end  sp.  3) h2s

sch[zeperelja/d  antestruiae  wtthetit  spbnes,  but with

;te/red  literbl  buds.  Assuri:tng  thar  guch  characters  as

schT:eporeHoid  ancestrutae,  the  presence  of  paired
ioo/d  buds,  snd  thc  Ebsence  of  orsi  sp{ncs  are  apomet-

ph:c, it  is  suggested  that  g. sp.  5 frcm  ekimaTa  is  thc

ptost  primdttve,  g ww  ± he secetld  mest  prtmi-
t/ve,  and  the  remein;ng  six  species  thc  most  derived  of

tho  e/ght  spec/es


