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ABSTRACT-A  total  of  19 species  belonging to 5 families of  mesostigmatic  mites  were  collected  in Sapporo and

Tomakomai, northern  Japan, on  fouT groups of  beetles, i.e., ground beetles (Carabinae, Carabidae), burying beetles
(Nicrophorini,Silphinae,Silphidae),rovingcarrionbeetLes(Silphini,Silphinae,Silphidae)anddungbeetles(Scarabaeidae
and  Geotrupidae), all of  which  mainly  forage on  the ground surface.  No  mite  species  was  found on  more  than  one  group
of  beetles except  for PoecilochirLLs carabi,  which  was  found almost  exclusively  on  burying beetles and  rarely  on  ground
beetles, Mites also  seemed  to be specific  to particular beetle group(s) at  the family leveE. Thus,  the  

"phoretic"
 mite

faunas were  distinctly different between the beetle groups: ground beetles (seven species)  were  characterized  by carrying

only  one  mite  species,  lphidosoma fimetarium, burying  beetles (two species)  by twe  mite  species  (Alliphis necrophUus,  P,
carabi),  roving  carrion  beetles (three species)  by ene  mite  species,  Rhodacaridae  sp.,  and  dung bcetles (11 species)  by 15
mite  species  that inclucled 8 species  of  Macrochetes. Mites associated  with  dung beet]es included specialist  species  such  as

Hbtostaspella sp. 1 which  was  specific  to subsocial  Copris ochus,  and  generalist species  like Macrochetes  sp,  aff, glaber that
was  found on nine  dung beetle species,

INTRODUCTION

   Various species  of  mites  are  found clinging  to or  moving

on  the body surface  of  other  organisms,  particularly insects.
Although  such  an  association  between mites  and  insects

sometimes  involves complex  relationships  such  as mutualism

[37, 41, 42], the association  is usually  called  phoretic on  the
assumption  that the  mites  use  the beetles as vehicles.  The
majority  of  larger species  of  phoretic mites  belong to the

suborder  Mesostigmata  [8, 13, 15, 16]. There are  a lot of
carrier  records  of these mesostigmatic  mites,  and  carrier

specificity of  some  species  has been  investigated [5, 9, 10, 12,
27, 28, 30, 34, 40]. Phoretic mesostigmates  are  also  known
as an  important control  agent  of  house flies [1, 7, 29].
   In Japan, too,  phoretic mesostigmatic  mites  are  com-

mon,  and  so  far 26 species  have  been recorded  on  various

insect species  [21-25]. However, these studies  dealt with
the mites  in the middle  and  the  southern  parts of Japan, and
no  comprehensive  study  has been undertaken  on  the  mites  of

the northern  part. Furthermore, sve  know very  little on  the

biology of  the Japanese species,  except  for the carrier  records

of  some  species.

   Since 1989, we  have  studied  relationships  between

mesostigmatic  mites  and  various  groups of beetles in Hok-
kaido, northern  Japan. As an outcome  of  this study,  we  will

present below a  list of mesostigmatic  mites  so far confirmed
by us  on  four taxonomically  and  ecologically  different groups
of beetles, i.e., ground  beetles (Carabidae), burying beetles
(Nicrophorini, Silphinae, Silphidae), roving  carrion  beetles
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(Silphini, Silphinae, Silphidae), and  dung  beetles (Geotrupi-
dae and  Scarabaeidae), We  will  also  summarize  suggested

relationships  between mesestigmatic  mites  and  carrier  bee-
tles.

MATERIALS  AND  METHODS

   We  collected  beetles with  the aicl of  pitfall traps set at forest
margins  and  in the forests in the  vicinity  of  Sapporo,  and  Hokkaido

University Tomakomai  Experiment Forest, Temakomai, Hokkaido,
northern  Japan, Ilie pitfa}1 traps were  baited with  meat  or  without

any  bait. We  also  collected  beetles from cattle  dung by hand in

pastures of  Hokkaido Agricultural Experiment  Station in Sapporo.

Beetles collected  on  other  occasions  were  also  examined  for their

phoretic mites.  No  quantitative sampling  of  beet]es was  under-

taken. Beetles were  anesthetized  with  chloroform  or  ethyl-ethel.

Mites detached from the anesthetized  beetles were  fixed in 70%

ethanol,  softened  and  cleared  in lactophenol and  mounted  with  a

gum-chroral medium  on  a  glass slide  [27, 36]. Observation and

identification of  mites  were  made  on  these mounted  specimens  under

a  phase-contrast microscope.

RESULTS

Beetles examined  and  those  bearing mesostigmatic  mites

   We  examined  33 species  of  beetles during the course  of

this study.  Mesostigmatic mites  were  obtained  from 23
beetle species,  which  are  asterisked  in the fo11owing list

(scientific names  of the beetles followed Hirashima [17],
except  those of  AphodiiLs dung  beetles for which  we  fo11ow
Masumoto  et  al.  [33]):
   Ground beetles (Carabinae, Carabidae, 12 species):

dychrtcy morawitzi  Gehin, 1885, Calosoma maximowiczi

NII-Electronic  



The Zoological Society of Japan

NII-Electronic Library Service

The  ZoologicalSociety  of  Japan

306 G. TAKAKU,H.  KATAKURAAND  N.YOSHIDA

(Morawitz, 1863), Cl, inquisitor cyanescens  Motschulsky,

1858, Campatita chinense  (Kirby, 1818), 'Carabus
 granutatus

yezoensis Bates, 1883, 'C,
 concitiatorhokkaidensis  Lapouge,

1924, 'C.
 atbrechti  atbrechti Morawitz, 1862, 'Leptocarahus

arboreits arboretts  (Lewis, 1882), 'L.
 opacuttts opacutus

(Putzeys, 1875), Procrustes kolbei aino  (Rost, 1908),
"Damaster

 gehinii gehinii (Fairmaire, 1876), 'D,
 blaptoides

rugipennis  (Motschulsky, 1861).

   Burying beetles (Nicrophorini, Silphinae, Silphidae, 5

species):  
*Nicrophorus

 maculijlrons  Kraatz, 1877. 'N.  quadri-

punctatus Kraatz, 1897, N. investigator investigator Zetter-
stedt,  1824, N. vespilloides  (Herbst, 1784), Ptomascopus

morio  (Kraatz, 1877).

   Roving  carrion  beetles (Silphini, Silphinae, Silphidae, 4

species):  
'Siipha

 petfbrata venatoria  Harold, 1877, 
'Eusiipha

japonica (Motschulsky, 1860), 'Phosphuga
 atrata  (Linnaeus,

1758), Dendroxena  sexcarinata  (Motschulsky, 1866).

   Dung  beetles (Geotrupidae and  Scarabaeidae, 12 spe-

cies): 
'Geotrupes

 auratus  Motschulsky, 1857, 'G.  taevistriatus
Motschulsky, 1857, 'Copris

 ochus  Motschulsky, 1860,
'Liatongus

 phanaeoides (Westwoocl, 1840), *Caccobius
 jes-

soensis  Harold, 1867, "Onthophagtts
 ater  Waterhouse,  1875,

"O.
 atripennis  atripennis  Waterhouse, 1875, 'AphodiLLs

 ele-

gans Allibert, 1847, 'A.
 haemorrhoidatis (Linnaeus, 1758),

'A.
 quadratus Reiche, 1847, 

'A.
 pusiUtts (Herbst, 1789), A.

recttts  (MotschuLsky, 1866).

List ofmesestigmatic mites  coUected

   A  total of nineteen  species of mites  were  collected  from

23 species of  beetles. They  are  enumerated  below with

some  notes,  Furl taxonomic  accounts  of  these  mites  will  be

published elsewhere  by the first author  ([38]; in preparation).
Mites referred  to by the  combinations  of  the generic name

and  the species  code  number  are undescribed  species.

Asterisked species  ure  those  recorded  from  Japan for the first
time,  For each  species,  a) stages  of  mites  collected;  b)

carrier beetles confirmed  by us;  c)  attaching  site  and  d)
known geographic distribution, are given,

             Superfamily Eyiphidoidea

               Family Eviphididae

   1) Eviphis cultratelltAy  (Berlese, 1910)': a) female,
male,  deutonymph; b) Copris ochus;  c)  ventral  surface  of

body, mainly  intersegmental membrane  between  prothorax
and  mesothorax;  d) Japan (Hokkaido), Java, Egypt, India,

South Africa.

   This species  has been collected  on  the dung  beetles
Onitis spp.  [35], Copris sp.  [2], and  from cattle  dung  [3].
   2) Eviphis sp.  1': a)  female; b) Copris ochLLs;  c) ventral

surface  of  body, mainly  intersegmental membrane  between

prothorax and  mesothorax;  d) Japan (Hokkaide).
   3) Attiphis haUeri (G, &  R. Canestrini, 1881): a)

female, male,  deutonymph;  b) Copris ochus,  Caccobius jes-
soensis,  Aphodius etegans;  c)  mainly  around  the mouthparts;

d) Japan  (Hokkaido, Shikoku), Europe, Israel.

   This species  has so  far been  collected  on  the dung  beetle

Geotrtrpes laevtstriatus and  on  the burying beetle Nicrophorus

quadripunctatus in southern  Japan [21], and  on  five species  of

dung beetles (Copris [81, Geotrupes [6, 18, 26]) in Europe and

Israel,

   4) AUiphis necrophiliLs Christie, 1983': a)  female,

male,  deutonymph;  b) IVicrophoriLs maculij7ons,  N. quadri-
punctatus; c) specifically found on  the ventral membranous

portion connecting  prothorax and  mesothorax;  d) Japan

(Hokkaido), UK.

   Unlike A, halleri, the  present species  was  exclusively

found on  burying beetles of the genus Nicrophorus. A,
necrophilus  aLso  has been  collected  on  several  species  of

Nicrophorzas beetles in the UK  [6],
   5) Scarabaspis spinosus Ishikawa, 1968: a)  female,

male,  deutonymph;  b) Geotrupes laevtstriatus; c) ventral

surface  of body, rnainly prothorax; d) Japan (Hokkaido,
Shikoku).

   This species  seems  to be specific to the dung beetle G,
taevistriatus [21, present study].

   6) Pelethiphis hogai Ishikawa, 1984: a)  female, male;  b)

Geotrupes auratus;  c)  specifically  found on  the  ventral  side  of

the prothorax; d) Japan (Hokkaido, Honshu).

   This species  is thus far known  only  on  6. auratus  ([25];
present study).

              Family Macrochelidae

   7) Macrocheles insignittts Berlese, 1918: a)  female; b)

Liatongus phanaeoides, Aphoditcs quadratLLs; c)  mainly  found

on  the ventral  surface  of body, in particular the membranous

portion between  prothorax and  mcsothorax;  d) Japan (Hok-
kaido, Honshu, Shikoku), Europe, USA.

   This species  has been found in a variety  of  habitats

including beetles, a  rodent,  compost,  cattle  dung, grassland
soil,  wet  mosses,  and  nests  of bumble bees (Bombus sp.) [20,
24, 31].

   8) Macrocheles serratus  Ishikawa. 1968: a) female,
male,  deutonyrnph; b) Geotrupes taevistriatets, Aphodius

quadrattts; c)  mainly  found on  the ventra]  surface  of body, in

particular the membranous  portion between prothorax and

mesothorax;  d) Japan (Hokkaido, Shikoku).

   9) Macrocheles sp. aff, gtaber (MUIIer, 1860)': a)

female; b) Geotrupes aurat-Ls,  G. taevistriatus, Coprts oehtts,
Liatongus phanaeoides, Caccobius jessoensts, AphoditLs

q"adratvas, A. haemorrhoidalis, A. peLsiltus, A. etegans;  c)

mainly  found on  the ventral  surface  of body, in particular the

membranous  portjon between prothorax ancl mesothorax;  d)
Japan (Hokkaido); M. glaber is nearly  cosmopotitan,  being
distributed in Europe, Meditteranian areas,  Russia, USA,

Australia and  New  Zealand.

    A]though  this species  can  be identifiecl with  M. gtaber we

cou]d  not  obtain  deutonymphs which  are indispensable for

exact  identification. M.  glaber has so･ far been  collected  on

various  groups of coprophagotts  scarabaeid  beetles (Geot-
rupes,  7),phaeus, Aphoditts, Onthqphag"s,  Cqpris) in

Europe,  Australia and  Japan. Also collected  on  burying

beetles (Nicrophorus), bumble  bees (BombtLs), small  mam-
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mals  and  their nests,  and  in a  variety  of  manure  and  rotting

vegetation  habitats [11, 20].

   10) Macrocheles sp.  aff.  monchadskii  Bregetova &

Koroleva, 1960*: a) female; b) Geotrupes laevistriatus,
OnthqphagiLs ater;  c)  mainly  found on  the  ventral  surface  of

body, in particular the membranous  portion between

prothorax and  mesothorax;  d) Japan (Hokkaido); M, men-

chadskii  was  described from Adzhar (Russia).
   Macrocheles monchaclskii  was  recorded  from leaf litter

[4].
   11) Macrocheles sp.  aff.  hattidayi Walter &  Krantz,
1986': a)  female; b) Geotrupes auratus,  Onthophagus ater,  O.

atripennis  atripennis, Copris ochus,  Liatongus phanaeoides,
itlphodizas  quadratus; c) mainly  found on  the  ventral  surface

of  body, in particular the membranous  portion between

prothorax and  mesothorax;  d) Japan (Hokkaido); M.  halli-

dayi is widespread  in SE  Asia, covering  India, Thailand,
Cambodia, Java and  Sarawak.

   Macrocheles hattidayi has been found on  dung beetles of

the  genera Onitis, Heliocopris, and  Catharsius [391,
   12) Macrocheles sp.  aff. moneronicus  Bregetova &

Koroleva, 1960': a) female; b) Geotrupes laevistriattcs,
Liatongus phanaeoides; c)  mainly  found on  the ventral  sur-

face of  body, in particular the  membranous  poTtion between

prothorax and  mesothorax;  d) Japan  (Hokkaido); M,  moner-

onicus  was  described from Moneron Island (Russia) [4].
   13) Macrocheles sp.  1": a)  female; b) Geotrupes laevts-
triatiLs, Onthophagus  ater,  O, atripennis  atripennis;  c)  mainly

found on  the ventral  surface  of  body, in particular the

membranous  portion between prothorax and  mesothorax;  d)

Japan (Hokkaido),
   14) Macrocheles sp.  2': a)  female; b) Copris ochus,
Liatongus phanaeoides, Onthophagtts ater,  fttphodius  quadra-
t"s, A, elegans;  c) mainly  found on  the ventral  surface  of

body, in particular the  membranous  portion between

prothorax and  mesothorax;  d) Japan (Hokkaido),
    15) Hbtostaspella sp.  1": a)  female, male,  deutonymph,

protonymph; b) Copris ochus;  c) mainly  found on  the ventral

surface  of  body, in particular the  membranous  portion be-
tween  prothorax and  mesothorax;  d) Japan (Hokkaido).
   This species  was  found exclusively  on  the  subsocial  dung
beetle C. ochus,  Not only  adults, but also deutonymphs and

protonymphs  were  collected  on  beetle body  surface  and  from

dung balls which  were  made  by the parental beetles as  the

larval food [38],

              Family Pachylaelapidae

   16) Pachylaelqps copris  Ishikawa, 1984: a) female,
male;  b) Copris ochus;  c)  mainly  found on  the ventral  surface

of body, in particular the membranous  portion between

prothorax and  mesothorax;  d) Japan (Hokkaide, Kyushu).

   Thus far collected  only  on  C  ochus  ([25]; present study).

          Superfamily Parasitoiclea

            Family Parasitidae
17) Poecilochirus carabi  G, &  R. Canestrini, 1882': a)

deutonymph;  b) Nicrophorus macutij)'ons,  N. quadripunc-
tattts, Carabus  albrechti  albrechti,  Damastergehinii gehinii; c)

mainly  found on  the ventral  surface  of body, in particular the

membranous  portion between  prothorax and  mesethorax;  d)
Japan (Hokkaido), Europe, Russia, China, USA.

   P. carabi  has been  collected  on  various  species  of  burying

beetles (IVicrophorus) and  carcasses  of  birds and  small  mam-

mals,  and  has been  said  to be  mutualistic  with  Nicrophorus
beetles [5, 37, 41,42]. In the present study,  too, this species

was  mainly  collected  on  Nicrophor"s beetles, In addition,

P, carabi  has been collected  on  dung  beetles (Aphedius) and

ground  beetles (Carabus, Pterostichus) ([19, 34, 37, 40];
present study). The nature  of association  between P, carabi
and  beetles other  than  burying beetles is yet unknown,

            Superfamily Rhodacaroidea

              Family Rhodacaridae

   18) IPhidosomafimetarium (MUIIer, 1859)": a)  female;

b) Carabus granulatics yezoensis, C. conciliator hokkaidensts,
C. albrechti  albrechti,  Leptocarabus arborezas  arboreus,  L,

opacultas qpacutus, Damaster  gehinii gehinii, D, btaptoides
rugipennis;  c) mainly  attached  to the dorsal side  of  mesothor-

ax,  metathorax  and  abdomen  covered  by elytra; d) Japan
(Hokkaido), Russia, Europe,

   We  collectecl L fimetarium on  seven  species  of carabid

beetles. In Russia and  Europe, too, this species  has been
collected  on  ground  beetles of  the genera Carabus, Pteros-
tichus and  Nebria [14, 32],

   19) Rhodacaridae sp.  a)  deutonymph;  b) Siiphapecfor-
ata  venatoria, Eusiipha japonica, Phosphuga  atrata;  c)  mainly

attachecl to the dorsal side  of  mesotherax,  rnetathorax  and

abdomen  covered  by elytra.  d) Japan (Hokkaido).
   The genus, to which  this species  belongs, is dithcult to

determine since only  deutonymphs are  availabie.

REMARKS

   Summarizing the above  findings, we  prepared a synoptic

list of  mesestigmatic  mites  and  carrier beetles (Table 1).

Some  ecological  properties of  examined  beeties were  surnma-

rized in Table2, together  with  associated  mite  families.
Recent  studies have shown  that carrier specificity  rnay  be
different between  populations of  a single mite  species [5, 34,
40]. Furthermore, there may  be seasona]  difference in mite

frequencies on  beetles. Since we  did not  make  any  quantita-
tive sampling  of  beetles, our  data is not  

'appropriate
 to

analyze  such  spatio-temporal  variation  of beetle-mite interac-
tion, However, our  results  suggest  certain  noteworthy

aspects  of  mite-beetle  associations  as shown  below.

   First, mesostigmatic  mites  were  never  cellected  on  the
beetles foraging on  tree foliage; all the beetles that carried
mesostigmatic  mites  forage on  the ground  (Table2), or

forage on  the  foliage of  undergrowth  plants (IViosphuga
atrata).  Secondly, except  for P. carabi,  which  was  almost

exclusively  found on  burying beetles but rarely on  ground
beetles, no  mite  species  were  found on  more  than one  beetle
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TABLE 1. Synopsis of  carricr  beetles and  associatedmcsestigmatic  mites  examined  in the present study

--･-T --
Families

T
and  species  of  mesostigmatic  mites

Groups and  spccies

of  car[ier  beetles

Ground beetles

 Carabus gtanulatus yesoensts

 C, concitiator  hokkaidensis

 C. albrechti  albrechti

 Leptocarabus  arboreus  arboreus

 L. opaculus  opaculus

 Damaster  gehinii gehinii

 D, btaptoides rugipennis

Burying beetLes

 Nicrophorus  macutijhons

 N. quadripunctaus

Roving  carrion  beetles

 Siipha pecfbrata venatoria

 Eusilpha 1'uponica

 Phosphuga atrata

Dung  beetles

 Geotrupes  aurat"s

 G. Iaevistriatus

 Copris ochus

 Liatongus phanaeoides

 Caccobius  iessoensts
 Onthophagus ater

 O. atripennis  atripennis

 Aphodius quadratus
 A.  haemorrhoidalis

 A. pusiUus

 A. elegans
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group (Table1). Such strong  associations  with  particular
groups of  beeties are a]so  noticed  at  the fami]y level of  mites

(Table 2). We  briefly examine  below  these  mite-beetle  asso-

ciations for each  mite  family.

   Eviphididae: Five eviphidid  species  were  collected  on

five species  of  dung beetles, and  one  eviphidid  species  on  two

species  of  burying beetles. Since all these beetle species  are

either presocial or  subsocial  and  bury food under  the ground
for their larvae, eviphidid  mites  might  be specific  to beetles

that share  this particular behavioral characteristic.  Carrier
specificity  of  eviphidid  mites  seems  to be intense. Two

closety related  Atliphis species  differ in their carriers, A,
halleri on  dung  beetles andA.  necrophitus  on  burying beetles

(Nicrqphorus). Furthermore, ScarabcLspts spinosus and

Pelethiphis hogai were  found te be specific  to different species

of  Geotrupes dung beetles, the former to G. Iaevistriatus and

the latter to G. auratus.

   Macrochelidae: About  half of  the mite  species  reported

in the  present paper are macrochelids,  and  they  belong to a
single genus Macrochetes, except  for Holostaspelta sp.  1,
Al] the  species  were  collected  on  dung  beetles. Some  Mac-
rocheles  species, in particular M.  sp.  aff. glaber, arc geneTal-
ists and  were  found on  various  species  of  dung  beetles,
whereas  HolostczspeUa sp,  1 was  a  specialist  and  found only  on

the subsocial  Coprts ochus  and  in the dung balls preparecl by
the  beetles.

   Pachylaelapidae: On]y one  species,  Pachylaetaps copris,
was  collected. Like Hotostaspella sp.  1, P. copris was  spe-
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TABLE 2.Someecological

Mesostigmatic Mites

properties of  beetles

on  Beetles

examined  and  associated  mite  families.
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Associated mite  family"'
Beetle group and  genus Foodtype Foraging atMight  ability  SecialityEV

 MA  PC  PR  RD

Ground beetles

 Cychrus*
 Calosoma'

 Campalita"

 Carabus

 Laptocarabus

 ProcriLstes

 Damaster

LiveLiveLiveLiveLiveLiveLiveinvertebrates

invertebrates

invertebrates

invertebrates

inyertebrates

invertebrates

invertebrates

GroundTree

 foliage

Tree  foliage

GroundGroundGroundGround

++

NoneNoneNoneNoneNoneNoneNone

(+) +

     +

(+) +

Burying beetles

 Nicrephorus

 Ptomascops'

Small vertebrate
carcassesVertebrate

 carcassesGroundGround

++ Subsocial

None  (?)

+ +

Roying  carrion  beetles

 Siipha

 Eusilpha

 Phosphuga

 Dendroxena'

Live and  clead organic

matterLive

 and  dead  organic

matterLive

 invertebrates

Live invertedrates

Ground

GroundFoliage

 of

undergrowth

Tree foliage +

None

NoneNone

None

+

+

+

Dung  beetles

 Geetrupes auratus

 G.  IaevistriatiLs

  Copris

 Liatongvas

  Caccobitts

  Onthophagus

 Aphedius  I"

 Aphodius II"

Vertebrate dung

Vertebrate dung,
orgamc  matter

Vertebrate dung

Vertebrate dung

Vertebrate dung

Vertebrate dung

Vertebrate dung

Vertebrate dung

deadGroundGroundGroundGroundGroundGroundGroundGround

++(?)++++++PresocialPTesocialSubsocial

PresociaLPresocialPresocialPresecialNone

+++

+

+

++++++++

+

 *

 *****No

 mesostigmatic  mites  were  found  on

Aphoditcs I: A. quadratus, A. elegans;

EV,  Eviphididae; MA,  Macrochelidae;

these beetles
Aphodius II: A, haemorthoidalis, A.
PC,  Pachylaelapidae; PR, Parasitidae;rectus,

 A. pusillus.
 RD,  Rhodacaridae.

cific  to Cqprts ochus,

   Parasitidae: Only one  species, Poecilochirus carabi, was

collected.  This is the  only  species  that was  collected  on  two

different groups of  beetles, the ground beetles and  burying
beetles. In USA  and  Europe,  this species  is known to be

mutualistic  with  burying beetles [5, 37, 41, 42], but nothing  is
known  about  the association  with  ground beetles as  men-

tioned  before,

   Rhodacaridae: Rhodacarid  mites  in the surveyed  habi-
tats may  be specific  to beetles that forage exclusively  on  the

ground, All the  beetle species  bearing rhodacarids  are

either ground beetles or roving  carrion  beetles that cannot  fly,
whereas  burying beetles and  dung  beetles, which  were  rhoda-

carid-free, can  fly well  (with the possible exception  of  G,
laevistriatus which  rarely  flies as far as we  know). iphidoso-
mafimetarium  was  specific  to ground  beetles but did not  show

preference to paTticular species  of  ground beetles. Like-
wise,  Rhodacaridae sp. was  specific  to roving  carrion  beetles

but did not  show  species  specificity.

    Reflecting these carrier  specificities  of mesostigmatic

mites,  the 
"phoretic

 mite"' faunas of the four beetle groups
were  distinctly different (Tablesl, 2), Ground beetles
(seven species)  were  characterized  by only  one  mite  species

(lphidosoma fimetarium), burying beetles (two species)  by
two  species  (Alliphts necrophiteLs, Poecilochirus carabi),  rov-

ing carrion  beetles (three species)  by one  species (Rhodacar-
idae sp.), and  dung beetles (11 species)  by 15 species,

including 8 species  of  Macrocheles.

   Thus, most  mite  species, or  mite  families, showed  de-
finite preference for a  particular group of beetles. The
reasofi  is not  yet clear. Since the four beetle groups treated
in the present study  differ phylogenetically and  ecologically,

both phylogenetic constraints  and  eco}ogical  factors could
affect the carrier  specificity.  Future studies will clarify which

factor is most  important in shaping  the carrier  preference of
these mites.
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