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Abstract. The acarimium zone of bats in Central Burope is characterized and the factors causing
changes in the structure of acarinia in his zone are deseribod. Ecologien] assessment of members of
thiz zone 18 alzo included and on the example of Myotis mgotis (Borkh.) the steneture of acarinia
in different microbiotopes in Czechoslovakin ix demonstrated,

The terms “‘acarinium” and “zone of acarinia™ have been ereated by Rosicky (1953),
resulting from the vertical division of acarofauna of different ecological host groups.
as terms equivalent to the term aphanipterium used in similar division of fleas within
respective zones of aphanipteria. Tn his subsequent papers (Mreiak and Rosicky
1959, Rosicky and Mrciak 1967) he delined an acarinium as a group of mites, mainly
of the order Parasitiformes, parasitizing warm-blooded Lerrestrial vertebrates and inha-
biting their nests. i.e. as a special synceological unit with different food relation (haema-
tophagous, predatory, necrophagous, saprophagous ete.), depending on the host, its
activitics and function in the nest, and characterized by similar requirements for mi-
croclimatic conditions. A group of acarinia associated with a certain ceological group
ol vertebrates, as well as certain biotope or microbiotope, usually also a certain horizon,
is then called a zone of acarinia, which is consequently a higher ecological nnit. One
of such units in Cenlral Europe*) is represented by the zone of bat acarinia.

Under Central- European eonditions the zone of bat acarinia has some specific features
which distinguish it from other zones of acarinia. They are:

1. A considerable isolation of the zone of bat acarinia with regard to other zones
as the result of a relatively high bionomie and ecological isolation of bats as a host group.
The contact of bats with members of other acarinia zones is very rare and may be
possible only in the bat shelters, hecause the terrestrial feeding ground (sensu Bekle-
mishev 1951) does not practically exist in the case of bats.

2. A relative stability of acarinia in this zone resulting from the permanent use of
the same shelter by bats for many years (e.g. caves). Due to this fact a slow succession
takes place on onc hand and a seasonal microsuccession resulting from scasonal change
of shelters by some bat species or subpopulations on the other.

3. A passive use of natural, microclimatically constant shelters by bats results in

*) Central Europe in' this paper is understood to he a geographical territory covering German
Democratic Republie, German Federal Republie, Poland, Czechoelovakia, Hungary and Austria.
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the elimination of some activities and functions of host in shelter, such as building
or other arrangement ol shelter, hoarding of food supplies cte. The social instinet
of bats, which is reflected in their colonies. causes on the other hand promotion of passive
influence of host in shelter, such as c.g. guano accumulation causing changes in micro-
climate of shelter, or coneentration of ammonia ete. The thermoregulatory function
of the nest is taken over by the hosts themselves, [orming colonies (“a live nest™ after
Senotrusova 1968).

4. Spaciousness and variety of bat shelters (e.g. caves, hollow trees, house lofts),
their relative microclimatic stability and inercased passive influence of host in the shelter
(guano accumulation) make facultative commensalism possible to a wide range of mites.
This is why the bat acarinia include troglophilic, dendrophilic or gunanophilic specics.
The commensalism of some species has alrcady become obligatory (e.g. in Nyeteri-
glyphinae).

5. Absolute absence of exophilia in ectoparasites in the sense of Morel (1964) (para-
sitism in feeding ground after Beklemishov 1951) in bat acarinia, due to lack of ter-
restrial feeding ground of hosts and the subsequent transition to endophilia (parasitism
in shelter) in such ectoparasites ags Trombiculidae and Ixodidac, which are mostly
exophilic in other acarinia zoncs.

6. Transition of many endophilic ectoparasites to epizoic (somatic) permanent type
of ectoparasitism (e.g. in Spinturnicidae and some Macronyssidac) probably duc to
difficult attainability of host as a source of food in relatively spacious shelters of hats.

In our coneept wo understand acarinium in the zone of bat acarinia in Central Europe
as a group of all mites of the orders Parasitiformes and Acariformes living in any associa-
tion with bats of a single colony or with a solitary specimen in its regular shelter. 1t fol-
lows that an acarinium includes both the epizoic (somatic) and endophilic parasites
(parasites of shelter. nidicoloug parasites) as well as non-parasitic forms inhabiting
permanently or periodically visited bat shelters.

The strueture of acarinium in the zone of bat acarinia depends on a very complicated
system of relationship mite-bat-outer environment, including many trophical. topical
and phoretie relationships on one hand and many influencing factors of outer environ-
ment. on the other. These relationships and influcnces are, as a rule, reflected in the bio-
nomy and ethology of mites as well as bats. Henee it may be said that the qualitative
and quantitative structure of acarinia in the zone of Central European bat acarinia
is affected primarily by the bionomy and ethology of mites and then by the bionomy
and ethology of their hosts. the bats.

L EFFECTS OF BIONOMY AND ETHOLOGY OF MITES ON THE
STRUCTURE OF ACARINIA

In the bionomy and ethology of mites mainly their relationship to host as the source
of food and temporary or permanent place of inhabitation is reflected. Also relationships
to the outer environment inhabited by host as well as mito eome into consideration;
they affect the mite either directly or by means of body reactions of the host. On the basis
of these relationships, which determine the presence or absence of the mite in an acari-
nium, the mites may be divided into the following nine groups:

1. Cavital muco-hematophagous endoparasites, whose specificity is determined by
topical and trophical relationships to host. ‘They are primarily parasites of nasal cavities
(Gastronyssidae, Erevnetidae and some Trombiculidae) of which only a couple of species
may be considered in Central Europe. They are forms perfectly morphologically adap-
ted to endoparasitic way of life. Other mites, closely related to them, parasitize nasal
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cavities of other groups of vertebrates, mainly rodents and birds. All the same, at least
in subfamilies Gastronyssinac, Rodhainyssinac and in the genera Speleochir and Neo-
speleognathopsis (K n-_\mlnlav) their rvlatumslup to host may be regarded as specific
and phylogenetically dependent (ef. Fain 1963, 1966, 1967). The data on their oceur-
rence and bionomy are fragmentary and reveal that particular species attack mostly
bats of one host family (oligoxenia). Due to endoparasitie way of life the effects of outer
cnvironment on mites are manifested through the host's reactions.

2. Tissue kerato-mucophagous endoparasites whose specificity is determined by to-
pical and trophical relutionships to host. Of the Central-European groups mainly
the mites of the families Sarcoptidae. Demodicidae and Psorergatidac may be included
in this eategory. They parasitize the skin, subeutancous layer, hair follicles and mucosa
of the mouth ecavity of bats. These mites are morphologically perfectly adapted to the
endoparasitic way of life and their physiologienl adaptation is also very high, on the level
of oligoxenia or monoxenia, although their specificity is not as clearly defined as in epizoie
haematophagons ectoparasites, apparently due to prevalent keratophagia (see below).
The influence of outer environment is exerted on these mites mostly through the reac-
tions of the host's body (Fain 1960). They are therclore to be found on hosts inhabiting
most different types of microbiotopes.

3. Epizoic (somatic) ectoparasites with obligatory haematophagia or lymphophagia
whose speeificity is determined primarily by trophical relationships to host. They are
mites belonging to the phylogenetically very old families Spinturnicidae and Myobiidae
whose evolution was coneurrent with the evolution of hosts (Dusbéabek 1968, 1969).
Morphological adnpmtion in them is very well pronounced. Apart from adaptation of
mouth organs for piercing the host’s skin and for sucking, other adaptations evolved in
them which improved their attachment system and thus created their specialization
for various parts of the host's body (patagium, hairs). In both familics the physiological
adaptation has reached the highest possible degree, when a single parasite species
18 specific for a single host species, less frequently also for groups of phylogenetically
closely related species or genera (monoxenia to oligoxenia). This elose food dependence
on a single host species is apparently due to the dillerences in the hiochemical strueture
of live tissnes of particular host species such as bload and lymph on which these mites
feed. Also the influence of defense reactions of hosts manifested mainly in these tissues
is apparently revealed here. Due to such a close association of the parasite with its host
the influence of anter environment is exerted upon parasites primarily through the reac-
tions of the host's body and causes only quantitative changes in the parasite mieropo-
pulation. Therefore these mites occur in the acarininm both in the winter and summer
season regardless of the way of lile conducted by subpopulations of the host species
in different parts of its distribution area (Table 1 and Dusbdabek 1962, 1963a).

4. Epizoic (somatic) ectoparasites with obligatory kerato-kolagenophagia, whose
specifity 1s determined primarily by topical relationships to host. They are mites
of the family Labidocarpidae whose evolution also appears to be associated with the evo-
lution of hosts (Pinichpongse 1963). These mites are morphologically well adapted
to parasitization in the hair of host. The attachment system in them has reached such
a high degree of specialization that most species are adapted only to a certain type
of hair and specialized setae, their thickness and density, the presence of glands ete.;
this is manifcsted by a strict topical localization on the body of the host (Ewing 1912,
Lawrence 1948, 1952, McDaniel and Lawrence 1962, Dushibek and Cruz 1966).
The choice of hosts is determined rather by the possibility of attachment to the body
of host than by the limited food specialization. The specificity for a group of species
within the range of genus or family (oligoxenia) is most frequent, but in most Central-
European species sufficient material is unavailable. Their oligoxenia has been probably
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caused by a greater alfinity of biochemical structure of body keratins in particular host
species maintaining these mites, in comparison with the biochemieal structure of their
live tissues which pmvxdv food to haemato or lymphophagous organisms. The occur-
rence of these mites in the acarinium does not appear to be also qualitatively affected
by the use of various types of shelters by particular subpopulations of host bats.

5. Endophilic ectoparasites with transition from a periodic 1o permancent type of para-
sitism with obligatory hematophagia, whose presence in the acarinium is determined,
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Fig. 1. Extensity of infestation of hats with Macronyssus ellipticus (Kol.) during the year, based on

the data from 19531964 in Czechoslovakia. A wide colnmn designates the pereenvage of infested

specimens, Lhe narrow column-the percontunl representulion of host species in the snmple studied.

The pereentual valuo of infostation of particular host species applies to the total number of hosts

examined. Among other hoste there nre the following speecies: Myotis dawhentoni, M. mystocinus,
M. nattereri, M. blythi and Eptesions nilssons.

hesides trophical relationships to host. also by their own requirements for hiotope.
In the Central-Buropean zone of bat acarinia they are mites of the family Macronyssidae,
whose evolution 18 also associated with that of their hosts (Radovsky 1967, 1968).
The bionomy of some species reveals that the hosts are sought after by protonymphs
and adults in order to feed on them, while oviposition and the stage of unsucking
deutonymph as well as mnulting probably take place outside the host body, somewhere
in its shelter. This fact is conlirmed partly by direct findings of adults outside the host
body (Willmann 1936, Dusbdbek 1964 and other unpublished findings), partly
by laboratory experiments (Radovsky 1967, Lavoipierre and Beck 1967) or other

observations (Senotrusova 1968). The morphological adaptations to the parasitic way
of life are manifested in the mouth organs adapted for piercing the host’s skin and for
sncking. 'The adaptations for improving the attachment system to the host’s body are
not so pronounced as in the preceding groups and are evident on legs only. The feeding
is mostly short and repeated. The physiological adaptation has reached different levels
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and we find here species which are monoxenic or oligo- and polyxenie; this is apparently
due to the transition from endophilia to epizoic parasitism. In species with predominant
epizoic parasitism | Macronyssus corethroproctus (Oudms.), M. diversipilis (Vitzh.), Icho-
ronyssus scutatus (Kol.) ete.] the trophical dependence is revealed only on a single host
species (monoxenia) on which the mite occurs in different microbiotopes throughont
the year. The species with predominant endophilic type of parasitism, for which oligo-
xenia to polyxenian are characteristic. are mostly associated ecologically with a certain
type of mierobiotope: thus we may distinguish dendrophilic species (e.g. members
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Fig. 2. Extenzity ol infestation of bats with Macrongssus vyeluspes (Oudins,) durmygz the venr, based
on the datae from 19531964 m Czechoslovakia. kxplanations as Fig, 1. Among other hosts there
iwre the following spocies: K ptesicos xerotinus vl Vespertidio diseolor.

of the genus Steatonyssus) which infest bats inhabiting warm and dry shelters such as
tree hollows, lofts of buildings cte. in summer and troglophilic species (e.g. Macronyssus
granulosus (Kol.), M. tinae (Lomb.) or M. uncinalus (Canestr.)), which infest practically
all bat species inhabiting caves throughout the year. although there is also a preference
to certain host species (Dushiabek 1964).

Among troglophilic species of special intervest are Macronyssus ellipticus (Kol ) and
M. eyelaspis (Oudms.) occurring on bats almost only in winter shelters, mostly in caves
uninhabited by bats in the summer season (Dushibek 1964, Rybin 1966, Pintschuk
1970). In Czechoslovak winter shelters M. ellipticus has been frequently found on
Myotis myotis*) (average winter extensity of infestation 8.3 °7); its first winter findings,
however, have been made on other host species (Plecotus auritus, I, austriacus, Myotis
daubentoni and M. nallereri) and extensity of infestation of Myotis myotis has an upward
tendency only during winter (Fig. 1). Although the summer colonies of Myolis myotis,

*) Pintschuk (1970) reports the most frequent oceurrence in Moldavia (U.S.8.R.) on a closely
related species Myotis oxygnathus (= M. blytht).
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M. daubentoni, Plecotus auritus and P. austriacus have been intensively investigated,
M. ellipticus has nover been found in them. Therefore it does not seem likely that the mite
could be introduced in winter shelters by some host species of bats. A similar picture
presents itsell with M. eyclaspis which oceurs in Czechoslovak winter shelters mostly
on Barbastella barbastellus*) (average winter extensity of infestation 30 %,) and on both

specics of the genus Plecotus (25.6

%). The first and latest findings, however, have been

made on Myotis myotis and the extensity of infestation of B. barbastellus as well as
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Fig. 3. Intensity of mfestation of bats with femnles
and protonymphs of the mite Macronyssus ellipticus
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Fig. 4. Intensity of infestation of bats with females
and protonymphs of the mite Macronyssus cyclospis
(Oudms.) during the year, based on the data from
1953—196G4 in Czochoslovakia.

Plecotus spp. has a rising tendency
only in winter (Fig. 2). Despite the
intensive investigation of the spe-
cies M. myotis and Plecotus spp. in
summer colonies only one male of
M. cyclaspis was found in August
on a juvenile male of M. myotis.
At this time, however, the summeoer
colonies of this species disintegrate,
the bats use temporary shelters and
vigit even winter shelters from whe-
re the mite appears to have been
transported.  Unfortunately, the
summer colonics of B. barbastellus
have not been pamsxtologlca.llv in-
vestigated, but it is highly unlikely
in this case that the mite would be
introduced in winter shelters by
some of the above mentioned hosts,
although in the case of B. barba-
stellus this possibility is not out of
the question. The Figs. 3 and 4 show
that intensive reproduction both of
M. elipticus and M. cyclaspis goes
on in winter shelters: on the basis
of the three-peak-curve of maxi-
mum  oceurrence of protonymphs
on hosts it may be presumed that
in both species there are three gene-
rations during the winter season.
The peak of the first maximum of
occurrence of protonymphs on hosts
coineides with the period of the first
mite occurrence in general. The
mites M. ellipticus and M. cycla-

spis in Central Furope mav be therofore considered as so-called winter species,
as a certain analogy to the winter species of fleas of the genus Nycteridopsylla report-
ed by K. Harka (1963) and L. Huarka (1965, 1967). Their reproduction period
apparently coincides with the winter months, affecting their winter ocenrrence on
hosts. The summer period with the absence of hosts in winter shelters is apparently
survived by imagoes (the finding of a male ). eyclaspis in August in the summer

*) Rybin (1966) reports the most frequent occurrence in Kirghizia (U.S.8.R.) on Pipistrellus pipistrel-
lus and Pintschuk (1970) in Moldavia (U.S.S.R.) on Epfesicus seroftns.
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?Ul"".\’ of M. nyotis) or even by eggs (the tirst peak of oecurrence of protonymphs in
September or October) and directly after the appearance of hosts an infensive mite
reproduction takes place, evident in the first maximum of occurrence of protonymphs
on hosts, as presented in Figs, 3 and 4. Bevond this scheme is the finding of one female
and three protonytphs collected from Myolis myotis or M. blythi in Portugal in May,
i.e. probably in a summer colony (Radovsky 1967). According to the data of the
anthor. however, these are atypical specimens churacterized by distinetly smaller
dimensions, which in our opinion may he classified as members of different popula-
tion, as different ecological forms or even subspecies with probably different seasonal
dynamics in the southern part of its distribution area.

6. Endophilic temporary or periodie cetoparasites with obligatory haematophagia
in some stages, whose presence in the acarinium is determined primarily by their own
requirements for microbiotope. They are members of the families Ixodidae, Argasidac
and Trombiculidae, the iphabitants of natural, probably original bat shelters, strongly
adapted to microclimatic conditions and their ecological valence, with the exeeption
of Argas vespertilionis Latr., is therefore not too high. In Central Europe they are
primarily troglophilic (Ixodidae and Trombiculidae), exceptionally also dendrophilic
(Argas vespertilionis Latr.)*) species. The morphological adaptation ol parasitic stages
is limited primarily to the change of mouth organs serving not only for piercing the
host’s skin and for sucking, but also for the attachment of the parasite to the host’s body:
there is also the adaptation which makes the engorgement of a larger blood amount
possible. The parasites feed mostly for long periods and without interruption. The phy-
siologieal adaptation is rather low and the choice of hosts is consequently determined
by a similar way of life rather than by a systematic affinity. Their presence in the aca-
rinium depends on the type of bat shelter, i.c. on the bionomy of hosts. Despite this
fact in some species within the framowork of the corresponding microbiotope, a strong
affinity to a certain systematic category of hosts may be observed (oligoxenic species)
and also species with a clearly defined specialization (monoxenic species) are known.

7. Obligatory commensals of the genus Nycleriglyphus of the family Rosensteiniidac.
inhahiting bat shelters, frequently found directly on bats. They are apparently species
trophically gnite dependent on the products of host metabolism, i. e. bat guano. Also
their phoretie relationship to host must be noted These mites have been never found
out of reach of bats and their shelters. They occur mostly in dry localities and some
Species seem to show preference o cortain types of bat shelters or certain host species.
The Central-European species show a tendency towards dendrophilia.

The species Oribella cavatica Kunst and O. forsslundi Moritz of the family Thyrisomidac
repeatedly found in bav guano only, may be also included in this group. The former
may be regarded as troglophilic, the latter as dendrophilic species.

8. Facultative commensals, i.e. free-living inhabitants of bat shelters, oceurring
usually also outside the zonc of bat acarinia. They are schizo-. copro-, necrophagous,
predacious as well as polyphagous species, either troglophilie, guanophilic, edaphic ete.
Our survey includes only species recorded in association with bats of Central Europe.
To these, however, & number of other species recorded by Willmann (1954), Cooreman

*) Under Central-European conditions the main host of Argas vespertrlionis Lavr. lurvace is the bat
Pipistrellus pipistrellus whose imfestation extensity in =ome localities 18 80 % (Dusbdbek 1963b).
This host species in Central Europe is mostly dendrophilic and has not yet been diseovered in caves
even during hibernation (Feriancovd-Masdrova and Handk 1965). Other bat specics inhab-
iting caves or hibernating in them are also infested by larvae, but to a vonsiderably less degree
(extensity of infestation does not exceed 5 (). Beeause of the high specifieity of A. vespertilionis
for a typically dendrophilic species of host this <oft tick or at least its Central- European population
may be considered as dendrophihie.
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(1954, 1959), Rack (1968), Mahunka (1968) cte., which are potential members of bat
acarinia, should be added.

9. Parasitic mites of other host groups accidentally introduced in the zone of bat
acarinia. They are mostly ectoparasites of small mammals and birds which are current
transmitters of infections agents in natural foei of disease, namely the medically im-
portant species. Under conditions of Central Europe, however, these accidental intro-
ductions seem to be quite rare (see survey) due to the marked ecological isolation of bats.
According to the data of Soviet authors (Arzamasov and Kurskov 1967. Andreyko,
Skvortsov and Pintschuk 1968, Gadzhiev and Dubovehenko 1967) these aceid-
ental transfers are more frequent in the Eastern and South-castern Europe and it is
difficult to decide whether they are due to the different bionomy of eastern and south-
castern host populations, or to different techniques of eollection or other factors.

. EFFECTS OF BIONOMY AND ETHOLOGY OF BATS ON THE
STRUCTURE OF ACARINTA

The structure of acarinium is considerably aflected by the interchange of various types
of shelters during the year due to scasonal migrations of bats, by hibernation, different
degree of synanthropisation and a number of ceological peculiarities of Central-European
populations and subpopulations of bats. T'he ecological assessment of colonies of Central-
European bats was made by Gaisler (1966) whose criteria may be also used for our
purposes. He divides 1he colonies according to:

1. Season of the vear: The alternation of the period of activity (connected with
reproduction) with the period of torpidity in Central- European bats, depending on the
season of the year results in the formation of summer and winter colonies and
transient aggregations in the temporary (migrative) period. As demonstrated by
L. Hivka (1967) on the example of Nycteridopsylla eusarea Dampf the parasitation
of bats in temporary shelters resembles the parasitation in winter colonies. In the
winter period the extensity and intensity of infestation in acarinia is decreased, the sex
ratio of mites is changed due to the decreasc of nymphal stages and pregnant females,
namely in the families Sarcoptndzw Hpmlurmm(lan and Macronyssidae, this being the
result ol the seasonal dynamics of their reproductive cycles (IPain 1960, Dusbdhek
1962, 1964, Turjanin 1966, 1967, Andreyko, Skvartsov, Pintschuk 1968). The
feeding of ticks Jxodes vespertilionis Koch on hats mainly in winter months as recently
discussed by Beaucournu (1967) has been also observed in Czechoslovak caves in-
habited by bats throughout the year. The winter acarinium ol some bat species
becomes qualitatively richer by the so-called winter spocies of mites Macronyssus
eyclospis (Kol.) and M. ellipticus (Oudms.) mentioned above. As the seasonal migra-
tiong of many hemisynanthropic bats are mostly accompanied by a change of the
shelter type, the acarinium ol species hibernating in caves i8 also enriched by troglo-
philic ectoparagites of the families Ixodidac, Trombiculidae and less frequently Maero-
nyssidae. On the other hand, the facultative and obligatory commensals in localities
utilized as winter shelters are mostly missing. In localities where more than one
species of bats hibernate together an acecidental interchange of highly Rpccmllzed
ectoparasitos (Table 1) may take place. The extent to which the structure of acarinium
is affected by migration itself, especially.its duration, has not been cxactly known
to date.

2. Shelter type of host: The Central-European bats are usnally divided into two
ecological groups, namely the cave bats and the bats inhabiting trees and crevices.
Because many species in Central Europe in the process of synanthropization gradually
inhabit secondary biotopes, the division of Gaisler (1966) who divides the Central-
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Europel.nlpadnlinto“uploubnu and “fissuroe bats”, seems to be more true to nature.

summer shelters of

spatial hats were apparontly spatious caves which

hnnbem Iater replaced by extensive lofts of old buiklings ete. The fissure bats origi-
nally inhabited hollow trecs and rock creviees and later moved over to secondary shelters,
i.e. fissures in human buildings, smaller lofts where they could aqueeze between rafters
eto. Therefore we may distinguish two types ol original (primary) summer shelters, i.c.

Tahle 1. llnpl-ltmn of acarinia in Ceechodlovak colonios of Alyotie myotia i different types of
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Table 2, The classtiont on of patex i the acarian zoue of bt in Centrnl Europe and their rela-

twenship= to the covironment and hosis,

Family, genus, spoeeics

- ——e o ————

Relation to the environment and host

L. Cavital muco hwenumtophngous endoparsites

Gastronyssidac
Rodhaiayssus myotis Fan

R. epteseci Fan

©R.ominiopleri Fam

Opson yssux striatus Fan
Erevnetidae
Neospeleognathopsis bustine Fain
Trombiculidae

Dolvista synoty Owidims

!
|
i
|

oligoxente

Y monoxenne
T monoxenie
Y monexernie

motoxenie

oligo-polyxenie

H. Tissue kersto-mucophagous endoparasites

Sarcoptidae

Nyeteridocaptes poppes Ohdins.

N. ryndhoveni Fam

N. muonopler: Fain
Chirnyssus myoticole Fain
Notoedres chiropteradis (I'rt )

N. plecoti Fain
N. mimwopteri Fain

- Demodicidae
- Demoder chiropteralis Hirst

I). sorices Vlirst

D. aellernd Fain
Stomatoder corneti Faim
N, corneti myotia Fain

l Psorergatidae

Pxorergates rhinoluply (Fnin)

I’ kerivoulae (Fain)

Spinturnicidae

Npinturnix emarginatus (Kol.)
S, mystacinus (Kol,)

N, a. acuminatus (Koch)

N. a. barbastelli (Kol.)

S, ucuminalus ssp.
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i nliguxcu e

oliguxenie

MUnUXene
MONOUXen
ohigo-polyxeme

monaxene
MOnOXene

¥ monoexenw
1 neewdental
T monoxenie
1 oligoxenic
ohigoxenie

ohigoxenie

polyxenie
(¥ monoxenic)

!

Monoxeniv
monuxenic
monouxenie
INONOXONn e
MoNnoxenie

Myotis myotis

Nuctalus noctule

E plesicus serotinus
Mintopterus schreibersi
Rhinolophus hippoxideros

Muyotis myotis

Berbuatella barbastellus
Plecotus auritus
Muyotis dasycneme

e ——— S R ——

Myotia myotis

i Muyotis daubenton:
Rhanolophus euryule
Rhinolophus ferrumegquinom
Miriopterus schreibersi

l M yotis myotis
Eplesicua serotinus

I Pipistrellus pipistrellus

| Nyctalus noctul

i Plecutus auritus
Miniopterus schreibersi

Plecotus auritua
Plecotus auritus

| Myotis duabentoni

Rarbastella barbastellus

Myolix myotis

Myotis dasyeneme

Rliinolophus ferrumequinum
Rhinolophus hipposideros
Plecotus auritus in Europe

1. Epizow obligatury hnematophagous or lymphophagous eetoparasites

Myotis emarginatus

- Myotis mystacinus

| Nyctalus noctula
Havrbastella barbastellus
Pipistrellus pipistrellus




Table 2 (continued)

Family, genus, speeics,

s —

S. pei (Kol.)
8. myati (Kol.)

S. kolenatiy Oudins.
8. plecotinus {Koch)
Kyndhovenia euryalis (Cancstr.)

Paraperiglischrus vhinolophinus
{(Koch)

! Myobiidae

Neomyobia rollinati (Poppe)

N. slovenica Dusb.,

N. ehiropteralis (Michael)
Calcarmyohia rhinolophie (Radll.)
Aconthophthirius myoti (1ush.)

A. klapaleki (Dush.)

A. emarginatus (Dush.)

A. mystacinalie (Radf.)

. atheldredae Perkins

. popper ("I'et,)

. noctuliue (Radf.)

. pantopus (Poppe el 1'rt.)
. plecotius (Radf.)

. bohemicus (Dusb.)
Pteracarus pipistrellius (Radl.)
P. submedianus Dush.

g N =N

P. miputus (Radf.)

P. tibialis Dusb,

Labidacarpidae

Alabidocarpus megalonyx (Tri.)
A. minor (Borl. et Trt.)

A. balcanicus Beron

A. calcaratus Lawr.
Olabidocarpus belsorum (Eyndh.)
Lahidocarpus rollinati T'rt.

- = e s e

Relation to the onvironment and host

! a
| monoxeme
| oligoxenie

I
i oligoxenie

oligoxenic
oligoxenic

oligoxenir

monoxenic
moncxenie
L monoxenie
MONOXenie

MONOXenie
monoxenice
monoxenic
monoxenie
monexene
monoxenie
monoxenie
MONOXenie
monoxenice
Monoxenie
oligoxeniv

oligoxenie

oligo-polyxenie

IV. Epizoic obligatory keratophagous ectoparnsites

|
i 7 monoxenie
| ¥ monoxernie
‘ Y monoxenic
L oligoxenie

! monoxenic
l olignxenie
]

mono-oligoxene

Mineopterus schrethers:
Myotis myotis

M yotis biythi

Myotis rapaceini

M yotis dasycneme

Myotis daubenton:

M yotis nattereri

K ptesicus serorinus
Kplesicus nilssoni

Plecotus aurilus

Plecotus austriacus
Rhinolophus ferrumequinion
Rhinolophus curyole
Rhinolophus ferrumequinim
Rhinolophus euryale

' Rhinolophus hipposideros
[

Rhinolophus ferrumequinum
Rhinolophus euryale
Rhinolophua hipposideros
. Miniopterus schreibers)
Myotis myotis
M yotis blythi
Myotis myotis
Myotis emarginatus
Muyotia mystaecinus
Dipistrellus pipistrellus
Pipistrellus nathusii
Nyctalus noctuln
Barbastella barbastellus
Plecotux nuritus
Plecotus austriocus
{ Pipratrellus pipistrellns
| Plecotus aur tus
Plecotus ausiriacus
Myotra daubentoni
Minioplerus schreihers:
M yotis myotis
Nyctalus noctuln

. Rhinoloplous ferrvmequinim
i Rhinolophua ferrumequeiiinm
| Rhinolophus ferrumequinim
Myatis biythi
Myatia myotia
Rhinolophus hippasideros
Rhinolophus ferrimequinum
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Table 2 (continuod)

— e e = e ==
¥

!
|

Family, genus, species Relation to the environment and host

V. Endophilic vbligatory hacmatophagous ectoparasites with transition from periodic to
permanent type of parasitism

. ——— - = - i = = -

Macronyssidae

Icharonyssux scutatus (Kol.) monoxenic Myotis myotis
Macronyssus diversipilis (Vitzth.) | monoxenie Myotis daubentoni

M. corethroproctus (Oudms,) INOMnoXenie Myotis dasycneme

M. burbastellinus Dusb. ¢l Pintseh.| monoxenie Barbastella barbastellus

Pipistrellus pipistrellus
Nyctalus noctula

Bats inhabiting cuves
Bats inhabiting caves
Bats inhubiting cavos,
mainly Rhinolophus spp.
Buls wintoring in caves
Bats wintering in caves
Bats inhabiting buildings
mainly lipistrellus pipistreilus
Eptesicus serotinus

M. lolenatii (Ouddms,)
M. flavus (Kol.)

M. granulosus (Kol.)
M. tinae (Lomb.)

M. uncinutus (Conestr.)

dendrophilie, oligoxenie
dendrophilie, oligoxenie
troglophilic, polyxenic
troglophilie, polyxenie
troglophilie, polyxenie

troglophilie, polyxenie

| troglophilie, polyxenic
dendrophilie, polyxenie

dendrophilie, oligoxenie

dendrophilic, monv-oligo-
xenie

M. eyclaspis (Oudms.)

M. ellipticus (Kol.)
Steatonyssus spinosus Willu.
S. periblepharus Kol.

8. oceidentalis (Kwing)*)

V1. Endophilic vbhigatory haemaetophagous temporary or periodic ectoparasites.

 Jxedoidea

| ILrodes simplex Neam.
I. vespertilionis Woeh

Trombiculidae

(Dan. et Dusb.)

Rosensteiniidae

Nyecteriglyphus stammeri
(1. Turk et F. Tirk)
N. tuerkorum Dusb.

- N. verrucvsta Mahunka

Thyrisomidae

Oribella forsslundi Morite
0. cavatica Kunst

—

Trombicula (T.) vussica (Oudms

" troglobiont, monoxenic
troglobiont, polyxenic

Argaa vespertilionis (Latr.)

Toritrombicwla (C.) komareki

Chiroptelia (0. ) muscae (Oudins.) !

- VIL. Ohligatory commensals

| dendrophilie, guanobiont -

)|

troglophilie, guanobiont

mainly dendrophilic
maono-olignxenie

troglobiont, Ymonoxenic?

troglobiont, polvxenie

troglobiont, polyxenice

dendrophilie, gunnolnont
phorotic

dendrophilie, guanobiont

dendrophibie, guanobiont

mainly Pipisicellus pipistrellus

i Myotis myolis

. Guann in caves

Miniopterus schreibersi
Buts inhabiting caves,
wainly Rhinolophus spp.

Plecotus auritus !

Bats inhubiting caves, mainly
Narbastella borbastellus
Bats inhabiting eaves

Guano of bats inhabiting huild-
Illgﬂ

Guano in hollow trees

Nyctalus noctula i
Pipistrellus pipistrellus

Guano of bats inhabiting
buildings

Cuano in hollow trees

*) This species has been recorded in the Palearctic region for the first time by Kvans and Till
(1966) from Eplexicus sgerotinus in Great Britain and recently it has been found on the same host
nlso in Czechoslovakia and the U.S.8.R. (Kirghizia) (in litt.),
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Table 2 (Continued)

FH e

Family, genus, speeics

VIII. Faculative commensals

Parasitus niveus (Wnnkel)
P. kobyi (Schweizer)

L. kraepelini Berl,
Veigata nemorensis (Koch)
V. kochi (Triigard)
Geholaspis alpinus Rer).

Relation to the environment and host

troglophilie, detricolous
troglophilie, gnanophilie
detricolous
troglophilie, detrieolous
troglophilie, detricolous
detricolous

(luano in eaves
Guano in caves
Guano i caves
Gluano m eaves
Guano in caves
Guano in eavos

G. mandibularis Berl. detricolous Guuno in caves
Euryporasitus sp. : inano in buildings
Proctolaclaps sp. b Guano in buildings
Hypoaspis sp. ¥ 1 Guano in buildings
Cyrtolaclaps mucronatus defricolons | Gnano in eaves
(Cunestr.) _
Uropolyaspis sp. Y | Guano in buildings
Pseudouropioda sp. !  Guano in buildings
ki

Leiodinychus sp.

Trichourapoda orbicularis (Kuoch)

Dinychura rackei (Oudms,)

Epicriua mollis (Kramor)

Phauladiaspia advena (Trigard)

Pygmephorus spinosus (Kramer)

Neopygmephorus meszarasi
Mahunka

Acarus farris (Oudms,)

Calvolie romanovae Zachv.
Calvolia miniopters Dush,
Glycyphagus domesticus (Degoer)

detricolous, eoprophilie
detricolous

cdaphie

troglophilie, 7 puannobiont

| coprophilie

guanophilie
eurybiont, phoretic
eury biont, phoretic

7. phoretie
eurybiont

Guano in buildinga
Guano in buildings
Gunno in caves
CGuano in eavoes
(fuano in envos
Guano in caves
Guano in buildings

Chuano in buildings
Myotis davbentons
Myoatis emarginalus
Mintopterus schreiberai

- Guano in buildings

IX. Purasitic mites of other host groups aceidentally transferred Lo acarinia zone of bats.

—

I
Neotromlncula joponica

parasite of amall Myotis myotis

(Tanaka et al.) mammals
Neotrombicula amtumirelis parasite of small Myotis myotis
(Shiw) mammals

parasite of rodents
purugite of rodents and
birds

Myolis myolis
Myotis myotis
Guano in binldings |

Hyperlaelaps microti (Ewing)
Androlaelaps fenilis Mégnin

caves inhabited by spatial bats and hollow trees and natural erevices inhabited by fissure
bats. The secondary summer shelters of hoth hat groups are microclimatically very
similar and therefore we speak about one type of secondary summer shelters. The winter
sheltors are usually common to hoth ecological bat groups and they may be divided
into primary (caves) and secondary (galleries, cellars, old churches ete.) ones. The bat
acarinia of both groups arc qualitatively and quantitatively richer in primary than in
secondary shelters, because the ceological valence of many ectoparasite species is rela-
tively low. This hecomes evident especially in troglophilic parasites, both temporary
and periodical (Trombicnlidac and Txodidae), while in permanent ectoparasites this
is not, the case (Table 1). Of the family Macronyssidae a relatively low ecological valence



in revealed by the spocies Macronyssus uncinatus (Canestr.), M. tinae (Lomb.) and
M. granulosus (Kol.), the original cctoparasites of spatial bats which occur together
with their hosts only in original cave microbiotopes (lroglophilir speeies). A higher
ocological valency seems to be characteristic of the species which may be designated
as original ectoparasites of fissurc bats (species of the genus Steatonyssus and Argas
vespertilionis Latr.), i.e. dendrophilie species which have inhabited. together with their
hosts, microclimatically similar sccondary mierobiotopes and in limited numbers
spread even to dry caves.

3. Colony composition: From thiz aspect the colonies of the Central-European bats
are divided into monospecific and polyspecilie colonies. The polyspecifie colonies in the
sense of Gaisler (1966) are rare in Central Europe. but the oceurrence of several
monospecific colonies of different species in one shelter, e.g. cave, is more frequent.
[n the polyspecific colonies the acarinium is very rich because each host species brings
into it its specific parasiles. The structure of acarinium in monospecific colonies of
different specics in a common shelter does not undergo many changes. but the number
of species may be increased due to an accidental interchange between individuals
ol different colonics and also the nnmber of commensals may become larger due to the
additional number of hosts and their passive influence in shelter (Tab. 1).

From the aspect of sex ratio or the ratio of adults and juveniles the summer colonics
of some species may be divided into male and female colonies, or even juvenile colonies
which howevor remain in contact with the colonies of their mothers. The males and
subadult specimens of most Central-European species form only small colonies or live
individually, sometimes in company of other bat species (Feriancovéd-Masdrova
and Handk 1965): this fact may affect the structure of acarinia to a certain extent.
The extensity and intensity of infestation as well as the number of parasite species
i usually somewhat higher in females and juveniles than in males and subadult
speeimens. Although these effects have heen studied in acarinia only oceasionally,
we are of this npinion because we observe analogous conditions in bat aphanipteria
as discussed by K. Harka (1963). In winter shelters when both sexes as well as subadult
specimens oceur lugﬁthor these differences become neghglhle

4. The size of colony affects the structure of acarinium quantitatively. Acarinia
of small colonies or mlltﬂ!’} specimens are usnally poorer than those of large colonies.

5. The effects of different degrees of contact among members of each colony have
been only oecasionally studied under Central-European conditions. A very poor
acarinium, especially from the quantitative aspect, is met with in non-contact species
Rhinolophus hipposideros. However. it is difficult to decide whether such a low parasi-
tation is caused by the fact, that this species forms non-contact and relatively small
colonies, or by specifie resistance or defensive adaptation against parasite infestation.
Acarinia of the closely related species Rhinolophus euryale, which also forms non-contact,
but large colonies, do not differ at all in the number of species in acarinia or in the ex-
tensity or intensity of infestation from the species forming contact colonics.

JOHA ARKAPNHHNINYMOB JETYYHUN MBIWEN B YCO0OBHAX CPEJAHERN
EBPoOInb

M. Jlvedabei

Peaove. B eTarue mazaraeTesn XaparTepucTiRa 30HM AKAPRINYMOR AeTyIn X Mbimeidi 8 Cpegaen
FBpotie i jgasa OUCHKA BANARNA (AKTOPOB, BHAKRAOUIMX HAMCHCHNIA B CTPYKTYPC UK PHHIYMOB
© o70it soRe. PafoTa TakiKe cOJ@PANT SKOTOIRYECKYI0 OUEHKY Y/1eHOB STOI 30K M Ha UpAMepe
Bina Myotis myotis (Borkh.) nosazana ¢TPYKTYPA AKAPIHAYMOB B PAIHKX MUKPOGHOTONAX Ha
TeppuTopin HexoeaonaKim.
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