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ABSTRACT  AvailabMty of Myobiidae as  indicators in taxonomic  and  phylogenetlc  analyses

of  reglonal  bat fauna was  evaluated  ln ]ight of data from  a  karyological study  of bats.

The  speciation  of mites  of the genus  Neomyebia  parasitic on  bats of  the genus  RhinoloPhus

seemed  to have  made  progress  eoncordant  with  the chromasomal  differences among  the

named  bats, Both  the speciation  of  mites  of  the  genus  CaZcarmyoba'a that infest MinioPterus

and  the divergence  of bat karyotypes were  thought  to evoive  much  more  slowly  if all the

MinioPterus  bats proposed  on  general gross anatomy  were  valid  species,  The  rnites  were,

however,  more  diyergent than  the  karyotypes  in the  bats, suggesting  that  mites  are

eMcient  indicators jn the  study  of bat taxonomy  and  phylogeny.  The  mites  of  genus
AcanthoPhthirius  parasitizlng Vesp:rtilLonidae were  regarded  as  being mere  sensitive

indicators than  karyotypes  in the  taxonomy  ef  bats. The  mitesof  the  genera AcanthoPhthiritts

and  Pteracarus  produeed  a suggested  phylogeny  of  bats of  the  family Vesperti}ionidae
comparable  to that  propesed  on  the  karyo]ogical study  of the bats.

     Thus,  the mites  of the  family  Myebiidae  are  evaluated  as indicators not  )ess ethcient

than  karyotypes  in the  taxonomy  and  phylogeny  of  bats. (Zool. Mag,  90:  351-361,  1981)

   The  bats or  Chiroptera  are  small  mammals

specialized  to the  flying life. Because  of their

small  size  and  convergence,  taxonomy  and

phylogeny  based  merely  en  general  grogs

anatomy  come  to dithcult problems,  and  are

sometimes  misleading.  Informations from

yarious  fields are  necessary  to improve so  far

constructed  taxonomic  and  phylogenetic  consid-

erations  of this particular group  of mammals.

    The  karyological study  of the bat has shed

light on  the  phylogeny,  The  parasites, being

¢ o]sidered  as  a part of the host, which  are,

as  a  rule,  more  eonservative  in morphology,

may  aLso  be a better guide to the study  ot the

ancestral  history of the hosts thafi  fur or

feathers of hosts themselves  {Jerdan, 1942).
The  lice, MalLophaga  and  Anoplura,  which  have

been  thought  to be the  best indicators in the351

taxonomy  and  phylogeny  ef their hests, and

have, in fact, contributed  much  to deduction

of useful  informations, are  never  found  on

Chiroptera. The  acarine  permanent  parasites

of  the family Myobiidae common]y  occurring

on  bats are  expected  to play a role in the

taxonomy  and  phylogeny  of the hosts as  the

lice do  on  birds and  some  mammals,

    Both the karyological and  parasitelogical

studies  carried  out  independentry by the  present

authors  are  aiming  not  only  at  descriptive

works  but a)so  at makimg  taxonomic  and  phylo-

genetic deductions from  the  different fields of

study,  The  informations as  to thesystematics

and  phy)ogeny  of the bat fauna of Japan from

both  the sides  have gradually compiled,  The

present paper deals with  the  results  of  analyses

of rhe  regional  bat fauna  using  these  data.
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 This is, in other  words,  a  trial to eya]uate  the

 avai]avility  of  recently  obtained  parasitolegical

 data in the  host taxonomy  and  phylogeny  in

 the  light of knewledge frorn the  further

 advanced  karyotogical study.

    The  outline  of  the  paper was  read  in the

Acarology Section, the  16th Internationa]
Congress of  Entomology,  Kyoto,  Japan, 1980.

            Bat  Fauna of  Japan

    The  bat fauna of  Japan comprises  33 species

or subspecies  as  shown  in Table 1. The  bats
of  the genera  PteroPus  and  HiPPosideros  are

constituents  of the  fauna of the Oriental region,
and  the  bat ef the genus  Tadarida  is eneoun-

tered  by chance.  These  tropical or  subtropical

bats should  be compared  with  respective  allied

species,  data on  which  are  scarce  for the

authors.

    The  other  bats of the  3 families trj

endemic  to wide  ranges,  including the  domains
of  Japan, and  the  feltewing discussions are

excausive]y  concerned  with  the  bats of  these
fami]ies,

       Mites parasitic on  the family

              Rhinolophidae

   The  mites  of  the genus  Neom),obia are

specific  to the bats ef the family Rhinolophidae.
Neomyobia plurihosPitatis is shared  by Rhine-
lophus cDrrtutus  and  RhinoloPhus  sp,  distri-
buted in southern-most  islands of  japan. The
mite  and  its re]atives  are  found on  several  bats
endemic  to the Oriental region  {Uchikawa and

      Table  1.

Farrii]y- No.

Pteropidae

Hipposideridae

Rhinolophidae

Miniopteridae
Vespertilionidae

Molossidae
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   Kobayashi, 1979; Uchikawa  et  at., l980) . Further

   records  on  hosts are  necessary  to deduce

   taxonomic  and  phylogenetic  informatiens  on

   bats shaTing  the mite  and  their relatis'es,

       Neom]obia aberrans  infests the  third bat of

   the  genus  RhinotoPhus, which  had  Iong been

   regarded  as the subspecies  of  the European

   hoTseshoe bat. R.ferrumequinum,  iX',aberrans

   and  N. rollinati  (Radford) parasitic on  R.

   ferrumequinutn are  quite different from each

   other  as  shown  in Fig. 1. Altheugh  the females

   of both the  species  are  alike.  the maLes  are

   thought  to be phylogenetically remote  i] that

   they  have  remarkably  different genitalia. Since

   subspecies  of  a host species  are,  as  a  rule,

   parasitized with  the  same  mite,  this fact

   stromgly  suggests  that the  japanese RhinolePhus

   
can  not  be a  subspecies  of  the  European R.

  ferrumequinum.

      The  karyological studies  ef the  bat have

   already  revea]ed  that  the Japanese bat (Harada,
   1973; Ande  and  Uchida, 1974) and  R.ferrume-

   qurnum  (Bovey, 1949; Capanna  and  Ciyitelli,

   1964; Dulic, 1966; Capanna, 1968) differ from

  each  other  beyond  the subspecies  level, The

  karyotypes  of  both the bats are  clearly  different

  as  shown  in Fig. 1. And  the  Japanese bat has
  been  elevated  ta a fu]1 species  and  is calted  R,

  nrPPon.

      Thus,  the  comparable  results  are  obtained

  in the  karyological and  parasito]ogical studies,

  and  the  mite  of  the  family Myobiidae  is

  regarded  as  being a  good  indicator in the

  taxonomy  of  the  RhinotoPhus  bats.

          Mites parasitic on  the family

                Miniopteridae

      The  family Miniopteridae  represented  by

  the  genus  MinioPterus  has been elevated  by

  Mein and  Tupiner  (1977) frem  the  subfamily

  Miniopterinae in the fami]y  Vespertilionidae,

  Uchikawa  (1978) followed them  merely  because

  only  the  bats are  specific  hosts for the  mites

  of the  genus  Catcarm.vebia, though  they  share

  many  acarine  parasites with  the bats of the

  family Vespertilionidae. According]y,  the
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            Fig. 1. RhinoloPhus bats and  their

                  '

present authors  do not  necessarily  agree  with

each  ether  on  the  super-genetic  c]assification

of  the  bats,

   The  bats of  the  genus  MinioPterus are

353

karyotypes  and  Neom)'abia  mites.

 associated  with  the mite  of the genus  Pte racarus,

 which  is thought  to be very  conseivattve  in

 evelution.  Although  mere  than  40 species  or

 subspecies  have been  described as  the  rnembers
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of  the genus iWinioPterus,  only  the  two  species

of the mites,  Pteracarus faini and  P. miniopteri,
have so  far been known  from them  (Uchikawa,
1978a, b). Accordlngly, it is now  pessible to

sort  out  th2  bats into the  twe  groups, the  hests

of the former mite  and  those  of the ]atter mLte,

which  are  regarded  as  being phylogeneltcally
remote  from each  other.  The  two  species  of

the  bats distributed in Japan, the  larger sized

common  bat Rnd  srnaLleT  sized  one,  share  P.

faini. This suggests  that  the two  Japanese
bats are  phylogenetically  close  to each  other

regardless  of  their  difference in size.  Since the

rnite  parasitic on  the  European  MinioPterus  is

P. minioPteri,  the  Japanese bats are  remote

from the  ELtropeaR bat. The larger sized

Japanese bat had  long been  regarded  as  a sub-

species  of Afiniopterus schreibersi,  but its
parasitic mite  clear]y  suggests  the  improprienty

of  the  aboye  treatment,

   Tbe  speciatien  of the mites  of  the  genus
Catcarm.vebic is more  advanced.  Five  species

of  the  mltes,  including undescribed  one,  have

so  far been  known,  and  a mite  is usually  shared

by  a]Iied  species.  The  two  Japanese bats share

Calcarm.yobia  miniopteris,  while  Miniopterus
schreibersi  harbours  C. Parent2ani in Europe.

This again  shows  that the two  Japanese bats
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are  c]Dse  to each  other,  and  that any  of  them

can  not  be a  sub$pecies  of Eurepean  M.

schreibersi,

   The  karyologicat stud}i  has  revealed  that

the karyotypes  of the examined  bats are  c]ose

to one  another,  and  that the sex  chremosomes

and  2 pairs of large and  a  pair of  smalL  meta-

submetacentric  chromDsomes  are  observed  as  in

Fig. 2, And  the karyotypic  diffeTence of the

bats is usua]]y  confirmed  by presence  or  absence

of  the  smallest  meta-submetacentric  chTomo-

somes,  which  are  rather  diMcult  to be clearlv                                       ;
observed,anci,  if present, their  nature.  The

karyot)rpes of  the Japanese larger sized  bat

(Tsuchiya, 1971; Harada, l973; Ande  et  al.,

1977)and  European Miniopterus schreibersi

(Capanna and  Ciyitell, 1965; Zima, 1978) have

been  studlEd.  It seems  that  on]y  the  Japanese
bat bears the  fourth meta-submetacentrie

chromosemes  (Fig, 2). The  junior author  is,
however,  of opinion  that  the karyotypes  of  the

Japanese and  European  bats are  hardly separable
frem  each  other.

   According]y, enly  the above  parasitolcgical

data suggest  that  the  Japanese bat that had
long been named  as  MinioPterus  schreibersi

futiginosus should  be regardcd  as  being a fuLl
species  different from  M.  schreibgrsi

   Recentty, three  of morphological]y  and

ecologieally  clifferent bat forms, being thought
to be valid  species  with  the similar  karyotypes,

were  found  in the  same  cave  of  Gomapgton,

Borneo, with  the  three respective  valid  species

6f Caicarm)'obia  and  twe  species  of  Pteracarus

on  them  (Harada and  Kobayashi,  1980; UchL-
kawa  et ai,, 1980). This indicates that  the

mites  are  more  easily  dlscernibte and  more

sensitive  than  the  karyotypes of  the hosts as

the  taxonemic  and  phy]ogenetic  indicators,

   Both  the mites  of the genus  Caicarmrvebia

and  karyotypes  of the  bats evolve  more  slowLy

than the  gene;al morpho]ogy  of  the bats, if all

the  bats of  the genus  MiniePterus preposeden
general gross anatomy  were  valid  species.  The

yalidity  of the bats shoutd,  however, be
reconfirmed  basing  on  diversified studies.  The
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mites  of the genera Calcarmyobia and  Ptera-

carus  are  promising  te present the  most  usefuL

infermations in the  ceurse  of studies,

       Mites  parasitic  on  the  family

             Vespertilionidae

   The  family Vespertilionidae are  thriving  in

Japan, and  are  represented  by 24 speeies

be]enging  to  the  eight  genera. And  the

taxonomy  of  this  family is still  in an  unsatis-

factory state.

   The  bats of the family are  associated  with

the  mites  of  the  genera  AcanthoPhthirius  and

Pteracarus. The  former  geRus  is divergent

and  atmost  ho3t sp  )cles  spv]cific, white  the latter

genus  is cons:ryative  as alTL)ady  pointed out.

   Of  the  twenty-four  species  of the known
bats, Murina  tenebrosa and  Myotis  ezeensis,

which  are  known  only  from  the type  speclmens,

and  Myotis ileonnihovi were  found thus  far free

from any  mite  of the  genus  AcanihoPhthirius,

though  the  sp:cimens  of these  bats weTe

examined.  All the  other  twenty-one  bats are

the hosts of the twenty  species  or subspecies

of the  mites  of the  genus.  Since M.yotis

macrodactylus  is parasitized with  the two

specific  mites,  only  the twc  pairs of the bats,
VesPertiiiv suPerans  and  V, orientatis  as  welt

as EPtesicus J'aPonensis and  E. nilssoniParvus,

harbour a common  mite,  fespectively  <Uchikawa,
1979, and  in press). Thus, the mites  of the

genus  AcanthoPhthirius  must  be good  indicators
in the taxonomy  of the bats, and  one  can  tell

the name  of a bat threugh  examining  particu]ar
mite  or  mites  para$itic en  it. If the  mites  are

strictly  host species  specific,  the  two  speeies

of the  bats each  of  the  genera  Vespertilio and

EPtesicus  that share  respective  cemmon  mite

may  be conspecific  or  different at  merely  the

subspecies  levei, respectively  (Uehikawa, in

press) .

    Of  the twenty  species  or subspecies  of  the

mites,  5 taxa  are  thought  to be conspecific  svith

the  mites  distributed in Europe or India, and

15 taxa  are  so far indigenous to Japan. The

hosts of the former group  are  Plecetus  auritus,

Phylogenetic  Imdicators of  Bats 355

    Barastetta  leucemelas, N.vctatus lasioPterus,

    Eptesicus nilsseni  Parvus, E. )'aPonensis, and

    M}:otis macredact.vlus,  Thus, P. auritus  from

    Japan and  Europe,  B. teucotnelas and  B.

    barbastetlus, N. tasioPterus and  AJ. nectula,

    EPtesicus from Japai and  Europe, and  M.

    Tnacrodactytus  and  M.  iongiPes  from  KashmTr,

    Nvhich  share  the  same  mite,  respectiyery,  are

    regarded  as  conspeeific  or  different from each

    other  at  only  the  subspecies  level, respective]y

    (Uchikawa, in perss). On  the  otherhand,  there

    are3bats  among  the  hosts Qf  the mites  se  far

    indigenous  to Japan, which  have been  named

    the same  with  the  European  bats'harbouring

    the different mites.  These  are'  Myotis

    daubentoni,  M.  mystacinus  and  M.  na"ereri.

    As  the mites  are  synhospitalic  on  some  hosts,

    it is possible to expect  that.  at  least, ･a pair of

    the same  mites  might  be found  on.each  Of the

    bats named  as  aboye  in Japan and  EurDpe.  ]n

    this  case,  the  above  Japa'nese bats- shatl'  be

    regarded  as  being conspecific  with  the 

'European

    bats, respectively.  It is, however,  alsQ  probable

    that the bats named  the same  harbour  differept

    mites  5n Japan and  Europe.  and,  then,  ,the

    three Japanese bats must  be renamed  as  different

    full species  ln such  the  case  (Uchikawa, in

    press).  
'

       Some  morphological  propeTties of  the  mites

    should  be adopted  to measure  aMnities  among

    the  mites  which  reflect  the  phylegenetie

    relationships  among  their hosts, Based  on  the

    remarkable  differences in the  legs ancl  idiosomal

    out]ine  of the male,  4 subgenera  have  been

    proposed  for the genus AccnthoPhthirius  (Fain,

    1972a, b, 1976). The  three  subgenera  occurring

    in Japan and  thelr host genera  are  presented

    in Table  2, The  subgrouping  of the hosts by

    the  subgenera  of their  parasitic mites  censider-

    ab!y  accords  with  the  already  presented  data

    based  on  the gross anatomy  of the  hosts.

    However,  the mites  of the  subgenus  Myoti-

    7nyobia  are  prevailing on  a toD  wide  range  of

    the  hosts than commonly  expected.  When  the

    male  ge]itaHa  and  fema:e  opisthogastric  sclerite

    are  adoptecl  as  the criteria,  different re}ation-
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  Table 2, Subgenera
          distributed

          host genera

  Mite 
's'u6g'enus

   t ttt tt ttt
1, AcanthoPhthirius

2. Chiromyobia

3. M)'otim.yobia

        K. UcHIKA"-A

of AcanthoPhthirius
in ]apan and  their

    Hest  Genus
ttt   t ttt t-ttt t
Nyctalus,  Piecotus,

  VesPertitio

PipistreUus

BarbasleUa, Eptesicus,
  M),otis, Murina

 ships  are  deduced  regardless  of the subgenera

 of the  mites.  The  male  genitat  shields  of  the

 known  Japanese species  are  as  ln Fig. 3. The

 shields  Nos.  1 to 8 are  essentially  the  sarne,

 The  same  is aLso  for Nos. 18 and  19. The

 shields  Nos, 9 to 17 are  remarkably  different

 from  one  another.  Yet all the  mites  with  these

 shields  are  parasitic exclusively  on  the  bats of

 the  genus  M.votis, and,  moreover,  the  two  mites

synhespitalic  on  Myotis  macrodactJ'lus  bear

 remarkably  different shields,  Nos. 9 and  13.
Accordingly,  these  divergent shields  shou]d  be
regarded  as being of a single  group  (Uchikawa,
in press),

    The  opisthogastric  sclerites  of  the  femaSe

mites  are  as  in Fig. 4. The  selerites  of  the

partner  females for the  males  with  the  geRital
shields  numbered  1 to 8 resemble  one  another,

These shields  are  forcibly subdivided  into the

two  groups, Nes. 1 to 5 with  round  process
and  Nos. 6 to 8 with  triangular  process.  The

sc]erites  ef  the mites  parasitic  on  the  bats of

the  genus  Adyotis, Nos. 9 to 17. are  too

divergent  to divide them  into some  subgroups,

though  Nos. 10 and  11 as  wetl  as  14 and  16

resemble  each  other,  respectiveLy.  Thlls,

adopting  the  male  genital shield  and  female

opisthegastric  sc]erite  as  criteria,  the mites  are

divided into the  three  groups, one  of  which  is

further diyided into the two  subgroups.  This
suggests  a  phylogenetic  relationship  among  the

eight  genera  in the  family VespeTtilienidae as

fol]ows: The  genera  N)'cteius, PiPistreilus

and  VesPertilio are  c]ose  to one  another,  and

constitute  a  gFoup  together  with  the Dther

AND  M, HARADA

   three genera, Ptecolus, BarbasteUa  and

   EPtesicus, which  are  c]oser  to one  anether  than

   to the former  three genera;  and  M)'otis and

   Murina  each  forms  a  group  separately  CUchi-
   kawa,  in press>. Tab]e  3 is the  schematic

   expresston  of  the  above.

       The  mites  of  the  genus  Pieracarus  are

   conservative.  A  mite  is usually  shared  by

   seyeral  host bats of  the  same  genus or even  ef

   some  al]ied genera. The  mites  themsetves  are

   very  small  sized  and  round,  and  almost  the

   same  in the  outEine.  As Dllsbabek (l973) paid

   much  attentLen,  the structure  of  the  male

   genitalia seems  to be the  best clue  to deduce

   relatienships  among  the mites.  Table  4 is a

   scheme  ef  phylogenetic  grouping  ef  the  bats of

   the  family Vespertilionidae sugge.sted  by

   similarity  or  divergence of the  genitalia of

   parasitic mites,  Mites infesting the  bat genera

   VesPertitio and  Barbastetic  aTe  not  known  yet,

   and  mites  occurring  en  the  bats of  the  genus

   M),otis haye  net  so  far been  thorough]y  clarified.

   These mites  should  be located hereafter. and,

   then,  becoming  mites  may  bring much  infor-

   mations  on  the  phylogenetic  relatienshLps  of

   the  hest bats. Although  any  mite  is not  found

   on  the  bats of  the genus  EPtesicus in japan,

   Fain  and  Lukoschus  (l979) haye  recorded

   Pteracarus  chaiinolobus  from bats ef  the genera

   Chatinolobus, Nscticeius and  EPtesicus in

   Australia, Because  of a slowness  of  the  mite

   in evQIution,  

'it
 is reasonab]e  to presume  that

   the  bats of  the  genus  EPtesicus are  associated

   svith  rnites  identical with  or yery  cJose  to P.

   cltaiinolobus,  which  bears the  genilalia similar

  Table  3. Subgrouping of  bat genera  with

          types  ef  genita] shields  of para-

          sitic Acanthophthirius
  t ttt ttt t ttt              t tttttttt tt ttttt tt tt                           ............ . ...-.
Mite  Genital Shield Host  Genus
tt                   .........t..t ..-... .....                                     t-

   Type  l Pipistreilus, Nyctatus,

                   VesPertftio, Ptecotus,
                   Barbastella, EPtesicus

   Type  U  M)'otis

   Type  M  Mu  rina
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Fig.3,  Male  genttal shields  of  AcanthoPhthirius  spp,  Hosts:  1--ATystatus tasioPterus;

   2-N.  furvus; 3-]'iPistereUus abremus,  4-P.  endoi;  5-VesPertilto  erien-

   tatis and  V. suPeransi  6-J'iecoius azaritus:  7 
-Barbastella

 leorcomeias, 8-

   EPtesicus nitssoni  Parvus and  E. Japonensis,  9-M.votis rnacTodactylus;  10-

   M.  dailbe7ttoni, 11--A4. Prwnosus, 12-M,  hosonoi, 13-M,  macrodact),lus;  14

   -M,  nattereri;  15-M.  m)'stacinus,  16-M,  frcter: 17 -fi{f.
 formosus; 18-

   Murina  aurata;  19-M.  Ieucogasier. The  names  of  the  bats are  those cur-

   rently  used  in Japan, (From Uchikawa,  in press).
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     Table  4. Subgrouping of  Japanese

   Greup Mite 
'

                    - submedianus

   Pipistreltus gr. 
---

 
-

                  
---PiPistrellus

 ･

ANb
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skllkr,dii
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k･=.i/;{:{i,t2･t,/･,.tt,.t.tg"E
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   12

9
e

                                                            19
                              AcanthoPhlhirius  spp.  Hosts:  As  in male

                         dLrectly the  name  of  the  host. The  partner female
                             9 lacks opisthogastric  sclerite.

                              Pteracarus  by male  genital  shield  and  hosts

                         species  Host

                             ･････････-････････････ Piecotus

                    (chatinotobus)･･････････-----･･･-･ Eptesicus

                              ･-･･････-･･-･･･-･･-･･  PipistreUus,  ALvctalus

                            subsp,  daubentoni.,l ltlre:aiSttil:if.r
                                           1 ,v

 pru:nosus

            
---minutus--

 subsp.  A, ････････････M. hosoreoi

,ilinutus  gr.--  
---subsp.

 jaPonicus.･････-M. macrodactrvlus

               macfarlarei････"････-･･-･････････････Murina

nfiniePteri gr.--  faini -･･-･･････････････-"･･-･･･････MinioPterus

to those  of  the  mites  infesting PiPistrejius and

Nyctalus. Thus,  the  genus  EPtesicus is added

in Table  4. The  position  of this genus  is

dlfferent from that in Table 3 suggested  by  the

mites  of Acanthophthirius.  In such  the  case,

the authors  inctine to rety  oR  the  infeTmation

from the mites  of the genus  Pteracarus,

Integrating the deductions  drawn  by the mLtes

of both the  genera, AcanthoPhthirius  ancl

Pteracarus,  a suggested  phylogeny  of the bats

of the family VespertMenidae is shown  in Fig.

5. This figure yvii] be improyed with  becoming

x

 genitalfor
 the

'

records  on  mites  of  the  genus  Pteracarus.

   On the other  hand, the karyological studies

of  the  bats of the  fami!y  have  alreacly  eontri-

buted many  attractiye  data te the phylegeny

of  the  bats <e.g., Capanna  and  Clvitelll, 1970>.

The  generic difference in the  karyotype  is

usually  descernible, and  a  suggested  phylogeny

of  the  family  Vespertilionidae has been  presented

as  in Fig, 6. This  suggested  phylogenetic

scheme  -'ell  accords  with  that  preposed  on  the

parasLtologicat data as in Fig. 5. The  rami-

fication of each  evolutienary  branch is almost
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PiecotusSosbosiorle

EPiesicusA6tdcdsabntreihs

 Yespeftiha

 byorik

                                  1ditrine

Fig. 5. Phyiogeny  cf  Vespertilionidae sug-

       gested  by  the mltes  of the  genera

       AcanthoPhthirius and  Pteraearus,

the  same  ip both  the figures, though  the two

genera,  EPtesiczas and  Vespertitio. are  not  yet

located exact]y  in either  of  th3m.  The  aboye

deductiens  from th:  karyological and  para-

sitological  data eontrast  with  the  so  far can-

structed  phylogeny  on  the  general  morpho]ogy

of the  bats (Fig. 7).

   As  to th2  sp:cies  level, the  karyotyp:s  of
                        '
Pipistreiius are  dlvergent  from  spicies  to

sp:cies,  and  are  thought  to [be parallel with

the  general  gross' anatomy  in evolution.  It is

not  Nyctalns  furvus, which  had  been  regarded

PhylogeneticIndlcators of  Bats

Fig. 6. Phy]ogeney  of  Vespertilionidae

        gested  by  the  bat karyotypes.

<Imaizumi and  Yoshiyuki,  1968) as  being

to European N.  noctula,  but N. tasiPter"s

rea]ly  close  to N.  noetuia  in the  karyotype

(Harflda, 1973; AndD  et  ai.,  1977), The

is demonstrated  with  the  mites  of  the

AcanthoPhthirius (Uchikawa, in press)

pointed  out  above.  P;ecotus auritus

Barbastetla teucoineta aTe  almost  identical with

each  other  and  with  respEctive  relatives

distributed in Europe  in the  karyotype

and  Ando,  1972; Harada,  1973; Bovey,

Williams  et  ai.,  1970). The  karyotypes

two  speeies  of  the  comrnon  bats ef  the

       MNK)MRiNAE
    r-'---"1

    L trfbig.,X. mp. -]

-  - - - - fi mnveym-[EjNAE
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     r-`---HPist[elri-h  -

        11
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        )1
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Fig. 7. Phylogeny of  Vesp3rtilienidaebased morpho]ogy.
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ndurina rEprcsentirg  the  fEura ef  JEren are

consider2bly  diffcre:t frcrn Each  other.  Sfany

species  of the ger.us  MJ'otis bEer  22 Fairs  of

chromosomes  -'ith  SOFN  and  almcst  the  same

karyotype  formula (e.g,, Baker  and  Patton,

1967). Evclution in the  karyotype  of these

bats is thcught  to be much  slowEr  as  cempared

with  the genera] anatcmical  prcpcrtics cr  rot

to be parallel  to that  of  the  external  morphelogy

of the  bats. Karyotypic difference is scmetimes

found in the  structure  of  a  single  pair of  the

key chremosomes.  NeveTtheless, it is barely

possib]e to find out  specific  karyotype  fcr the

majority  of  the  bats krown  frcm  Japan, aEd

M.  hosonoi, M.  mc.crodact)'ius,  M.  frater ard
M.  Pruinosus have  been provEd  to have  the

particular  karyotypes  rernarkably  different frcm

others  (Harada and  Yoshida,  1978).

   As describedi above  separately,  the  mites  of

the  genera  AcanthoPhthirius and  Pteracarus

and  karyotypes  of  the  bats are  useful  in the

taxonomy  and  phylogeny  of  the  family Vesper-

tiHonidae, The  mites  of the  genus  Acantho･

Phthirius are  so  divergent, that  is, strictly  host
$pecies  specific,  that  they  are  exce]lent

indicators comparable  to or  better than  the

karyotypes in the  taxonemy  of  the  famiLy

Vespertilionidae. Especially in such  the  bats
as  ?Lfyotis spp.  with  the  least differential

morphological  properties  to discrimlnatiRg them

and  with  karyctypes  a[ike  to one  arGther,  the

yalidity  ef the  bats is easi]y  proved  thrcugh

inspecting thel,r mites.  The  suggcsted  phylo･

geoetic  sehemes  prcpesed  on  both the  pzra-

sitological  and  karyological studies,  Figs. 5ard
6, are  comparable  to each  other  as  pointEd cut

abeve.  Thus, the  mites  of  the  family Myobiidae

are  regareded  as  being geed  indicators :ot  IEss

useful  than  the  karyetypes  in the  taxcrcmy

and  phylcgeny  of the  bats. There are,  hcsv-

ever,  some  discordances  between  the  parasito-

legical and  karyologica] data. And  manx,

parasitolcgical  findings are  ccntradictery  to

thus far ccnstructed  taxonomv  of  the  bats.
These prob]ems  are  left to all bielogists, }yho

are  concerfiEd  in the  taxorcmical  aid  phylo-

genttic stL:dics  of the bats, fcr further
discussions,
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