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POLSKIEPISMOENTOMOLOGICZNE
BULLETIN ENTOMOLOGIQUE DE POLOGNE

Tom 47: 429-492 Wroclaw 30 VIII 1977

Parasitological investigation of small mammals of Géry
Sowie (Middle Sudetes). V1. Siphonaptera, Anoplura, Acarina

Badania parazytologiczne drobnych ssakéw Gor Sowich (Sudety
Srodkowe). V1. Siphonaptera, Anoplura, Acarina

BY

Ryszarp HAITLINGER

AssTRACT. Faunistic and ecological investigations of Siphon-
aptera, Anoplura and Acoerina of small mammals were carried out
in Géry Sowie (Middle Sudetes) in 1971 and 1972. There were 11, 532
specimens, belonging to 106 species, collected on 1388 specimens
of Rodentia and Insectivora, belonging to 17 species. The changes
in arthropod numbers on small mammals have been discussed in
respect to season of the year, elevation, sex and body size of hosts.
Pure, mixed and accidental infestations have also been discussed,
and the zoogeographical characteristics of the arthropods concerned
have been presented. .

In 1971 and 1972 the faunistic and ecological studies on the arthropods
occurring on Rodentia and Insectivora were carried out in the submontane
(300-500 m a.s.l.) and montane (600-900 m a.s.l.) zones of Géry Sowie.
The materials were collected from March till December inclusive, each
year. The studies included Siphonaptera, Anoplura, Mesostigmata, Trom-
bidiformes, Sarcoptiformes and Ixodides. Thus, almost all arthropods
occurring on small mammals were taken into consideration. For technical
reasons, very small parasites of the families Demodecidae and Psorerga-
tidae (Acarina), were excluded from the studies. The results of these
studies have been reported in 5-parts. Each of the arthropod groups,
mentioned above, has been discussed separately. The phenological obser-
vations and the fluctuation of numbers of the common species, as well
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as the changes in respect to sex and dimensions (age) of hosts and the
problem of mixed and accidental invasions, have been discussed. Some
of the problems have heen given separately for the montane and sub-
montane zone (HaArrLincer, 1973, 1975, 1976 a, b, 1977).

Such studies are frequent, but in relation to a particular order or
family of the external parasites. The complex studies are rare. Frequently,
the arthropod fauna on a single host is very diversified. The qualitative
and quantitative composition of parasite population on various hosts
depends, not only on the environmental factors and the host characte-
ristics, but also on the relationships among species included in the para-
sitocoenosis. The observations concerning these relationships are of great
importance in explanation of the processes regulating the structure of
the parasitocoenosis. Such studies were done by SosNiva (1967a), Vy-
s0CKAJA (1967), ARzaMASOV, MERKUZEVA, Minorap, CIKLEVSKATA (1969)
and EpLER, NiLsson (1973). The mutual influence of fleas, lice and mites
were .commented by many authors (Hoepxins, 1949; Weener, 1970;
BARTKOWSKA, 1973).

Up to the recent times, the parasitic arthropods on small mammals
were almost unknown in Poland, in spite of their common occurrence.
Serious faunistic studies on Siphonaptera, Anoplura and Ixodides were
carried out in the fifties and sixties, and they resulted in catalogues of
Siphonaptera and Anoplura (SKkuraTowIicz, 1964; WEGNER, 1966), and
the list of Ixodides (LAcBMAJER, 1967). The knowledge of Sarcoptiformes,
Trombidiformes and Mesostigmata may be considered as introductory.
The neglect of these groups is serious, more so, because of the conside-
rable progress in acarological studies in some European countrics.

The mountain regions in Poland were almost completely omitted in
the studies on the groups mentioned above. There are some recent publi-
cations on Siphonaptera of Sudetes and Carpathians (SkuraTOWICZ, 1966;
HaxTLINGER, 1970a, b, 1971, 1973a, 1974b; Barrkowska, 1973), and
faunistic reports on Anoplura (GERWEL,1954; E1cuLER, 1960; Szczpsniak,
1963; HAITLINGER, 1974a), but they do not exhaust the problem.

The comprehensive studies, carricd out year round, and including
all parasitic arthropods of small mammals, have not yet been completed
in Poland. ;

In the present paper, the problems analysed before, in respect to
each of the arthropod groups, as mentioned above, are discussed in rela-
tion to the entireé collection. Also the zoogeographical characteristics,
not discussed before, are presented now.

The biological characteristics and the information on the collecting
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places have already been given in the earlier publications. The small
mammals were mainly collected at the edge of a forest. In the submontane
zone, the collections were made at the edge of spruce and mixed (spruce,
birch, sycamore maple, oak) forests, and in the montane zone at the
edge of spruce, spruce-beech, and spruce-sycamore maple forests. The
areas adjacent to forests were more or less wet meadows.

MATERIAL

The arthropods were collected from small mammals using a widely
utilised method of combing. It permits the evaluation of relative num-
bers of animals, and makes possible the observations of the processes
taking place in the population under consideration, but without the
exact evaluation of their quantitative strength (WasyLik, 1965). It pro-
vides repeatability and comparability of experiments.

There were 11532 arthropods (11283 specimens belonging to 106 |
species, and 249 unidentified specimens) collected during 20 months on
1388 small mammals, belonging to 17 species (6 species of Insectivora
and 11 Rodentia). The most numerous are Mesostigmata, of which 47
species_make up 38.6%, of the collection; 22 species of Siphonaptera
15.9%; 18 species of Trombidiformes 15.7%; 11 species of Sarcoptiformes
14.7%; 6 species of Anoplura 11.6%; and 2 species of Ixodides 3.5%.

The Mesostigmata were the most diverse group, but out of 47 species
only 7 may be considered as numerous (Table 1). Quite diverse were
Siphonaptera, but beside Ctenophthalmus agyrtes (HELL.), only 5 species
were collected frequently on small mammals. The relatively low numbers
of the common flea species are influenced by the narrow scasonality of
some of them: Peromyscopsylla silvatica (Me1n.), P. bidentata (Kov.),
Rhadinopsylla integella (Jorp., RoTs.), usually expressed more strongly
than in Acarina and Anoplura.

A relatively high faunistic diversity is shown by Trombidiformes,
but only 2 species occured in high numbers. The poor faunistic compo-
sition of Sarcoptiformes results probably from failure to identify some
of them. Only 4 species were identified from among over 100 specimens.

Poorly diversified are Anoplura and Ixodides, which is understandible,
because the number of species connected with small mammals under
our climatic conditions is small. Both species of Ixodides and 3 species
of Anoplura belong to the most common parasites of small mammals
of Géry Sowie.

The arthropod fauna, collected in the small territory of Géry Sowie,
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Table 1. Dominant species of arthropods collected on small mammals of Géry Sowie

) Number of 2 of
Species specimens collection

1 | Laelaps agilis Koce 1684 14,6
9 | Neotrombicula zachvatkini SCHLUG. 1241 10,8
3 | Dermacarus hypuadei (Koce) T46 6,5
4 | Hoplopleura edentula FABR. 716 6,2
5 | L. clethrionomydis LANGE 608 5,2
6 | Cianophthalmus agyrtes (HELL.) 554 4,8
7 | Haemogamasus nidi MicH. 473 4,1
8 | IV. inopinata (Oup.) 395 3.4
9 | L. hilaris Kocu 367 3,2
10 | H. acanthopus (Buzst.) 270 2,3
11 | Hyperlaelaps microti (EWING) 265 2,3
12 | Polyplax serrata (BURM.) 259 2,2
13 | Afrolistrophorus apodsmi FAIN 244 y 2,1
14 | Orycteroxenus soricis (Oup.) 242 2,1
15 | Ixodes trianguliceps BIR. 210 1,8
16 | Palacopsylla soricis (DALE) 204 1,8
17 | Peromyscopsylla bidsniata (Kor.) 199 1,7
18 | Ixodes ricinus (L.) 197 1,7
19 | P. silvatica (MEIN.) 176 1,5
20 | Doratopsylla dasycnema (ROTHS.) 176 1,5
21 | Listrophorus brevipes DUBIN. 153 1.3
22 | Eulaelaps stabularis (Kocm) 148 1,3
23 | Megabothris turbidus (Roras.) 138 < 12
24 | Hirstionyssus isabellinus (OuD.) 126 1,1

is very rich. This fact certainly is responsible for low numbers of indi-
vidual species, of which only 2 make over 10% of the collection. The
most numerous 24 species are listed in Table 1 (only those were listed
that made at least 1% of the collection).

Laelaps agilis Koc (14.6%) and Neotrombicula zachvatkini SCHLUG.
(10.8%) dominate in the collection. Those species that made 3-7% of
the collection vere considered as numerous, and there were 7 of them.
The remaining 15 species were considered as common, but not numerous
(1-39% of the collection). ,

Among the more common species ‘hast specificity is expressed in
various degree, and same of them, closely connected with one mammal
species, do not contact the others at all, or connections are loose. The
contacts are also limited by seasonality of occurence, and the presence
of active forms at different times. The dominance of individual arthropod
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species is different in Microtidae, Muridae and Soricidae, and in parti-
cular species of these families. The same is observed during particular
seasons of a year.

STRUCTURE OF ARTHROPOD GROUPS ON SMALL MAMMALS OF GORY SOWIE

TAXONOMIC AND NUMERICAL GROUPS

Ciethrim;mmys glareolus (Schreber, 1780)

There were 5397 arthropods, belonging to 80 species, collected. Among
them 37 species of Mesostigmata, 15 of Siphonaptera, 13 of Trombidi-
formes, 8 of Sarcoptiformes, 5 of Anoplura, and 2 species of Ixodides.
The highest extensity of invasion was shown by Mesostigmata (61.5%)
and Siphonaptera (54.3%), the lowest by Anoplura (26.3%,) and Ixodides
(15.7%; Fig. 1). The highest intensity of infection was recorded for
Trombidiformes (2.80) and Mesostigmata (2.57), the lowest for Ixodides
(0.30; Fig. 2).

The extensity of invasion of 10 species was over 10%. Neotrombicula
sachvatkini SceLUG. reached the highest extensity. It was followed by
C. agyries (25.9%), Hoplopleura edentula FAnR., L. clethrionomydis (LANGE)
(22.2%), Haemogamasus nidi (Micw.) (21.2%) and Dermacarus hypuadei
(Kocr) (21.1%). Only H. edentula and L. clethrionomydis are closely
connected with C. glareolus. The others are also common on other small
mammals.

The second group is made up of the species with extensity of invasion
10-20%: P. bidentata (15.9%), P. silvatica (12.2%), IN. inopinata (Oup.)
(11.8%) and Megabothris turbidus (Rorss.) (10.79%). With the exception
of the last one, all are seasonal species, with a limited period of occur-
rence (Fig. 3).

There are other species, commonly occurring on C. glareolus, of which
the extensity of invasion was not much lower than 109, such as Ixodes
trianguliceps BIR., Eulaelaps stabularis (Kocm), R. integella, I. ricinus (L.),
C. congener Rorus., Hirstionyssus isabellinus (Oup.) and L. agilis.

The species of which the mean intensity of infection was over 1.0
were considered as dominant. N. zachvatkini (2.0), H. edentula (1.29),
L. clethrionomydis (1.12) and D. hypuadei (1.07) were dominant on C. gla-
reolus. The species with a mean intensity of infection between 0.50 and
1.00 were subdominant: N. inopinata (0.66), C. agyrtes (0.52), and H. nidi
(0.51; Fig. 3).

6 — PPE 4773
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1. Total extensity of invasion of arthropods and of Mesostigmata, Trombidiformes, Sarcoptiformss, Ixodides, Anoplura and

Siphonaptera on common species of small mammals of Géry Sowie
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2. Total mean intensity of infection with arthropods and mean intensity of infection with Mesostigmata, Trombidiformes,

Sarcoptiformes, Ixodides, Anoplura and Siphonaptera of common species of small mammals of Géry Sowie (labels as in Fig. 1)

SIPHONAPTERA AND ANOPLURA ON SMALL MAMMALS

435

O~
Hes

*
n
L]
50
40 C.glareolus
X
w0
"w

e 8 g & B & &

A agrarius

Eminutus

715 AMNG 6 S 3257608 BB

3. Species with the greatest stability of occurrence and dominant on most common species
of small mammals of Géry Sowie: 1 — N. zachvatkini, 2 — C. agyrtes, 3 — H. edentula,
4 — L. clethrionomydis, 5 — H. nidi, 6 — D. hypuadei, 7 — P. bid. , 8 — P. silvatica,
9 — V. inopinata, 10 — M. turbidus, 11 — H. microti, 12 — L. kilaris, 13 — L. brevipes,
14 — H.ucanthopus, 15 — E. stabularis, 16 — H. isabellinus, 17 — H. talpae, 18 — C. assi-
milis, 19 — I. trianguliceps, 20 — C. congener, 21 — M. arvicolae, 22 — L. agilis, 23 —
P. serrata, 24 — I. ricinus, 25 — A. apodemi, 26 — L. jettmari, 21 — H. affinis, 28 —

A% dasyenema, 29 — P. soricis, A — extensity of invasion, B — mean intensity of infection

In case of fleas, the intensity was much lower than in common repres
sentatives of other groups of arthropods, at the same extensity of invasion.

.Among species with a high stability of occurrence, the greatest number
belonged to Siphonaptera (4), two species to Mesostigmata, two to Trom-
bidiformes, one to Anoplura and one to Sarcoptiformes.

Microtus agrestis (Linnaeus, 1761)

There were 772 arthropods collected. They belonged to 40 species,
of which 13 were Mesostigmata, 13 Siphonaptera, 6 Sarcoptiformes, 3
Trombidiformes, 3 Anoplura and 2 Ixodides.

The highest extensity of invasion was recorded for Mesostigmata (809%)
and Siphonaptera (68.5%), the lowest for Anoplura (29.6%,) and Ixodi-
des (7.4%; Fig. 1). The highest mean intensity of infection was recorded
for Mesostigmata (5.78), the lowest for Ixodides (0.26; Fig. 2). Exceptio-
nally high mean intensity of infection, in relation to extensity of inva-
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sion, was recorded for Trombidiformes and Anoplura, and exceptionally
low for Siphonaptera.

In this group, three species are characterized by a high degree of
stability; Hyperlaelaps microti (Evine) (51.8%), C. agyrtes (33_.9%) and
L. hilaris Kocu (379%), and ten by the medium stability: .[.;ls'tro_phorus
brevipes DUBIN. (29.6%), H. acanthopus (Burm.) (27.8%), H. m.d; (22.2%),
N. zachvatkini (18.5%), M. turbidus (16.7%), E. stabularis (16.7%),
P. bidentata (14.8%), P. silvatica (14.8%), H.-isabellinus (11.1%), and
Hystrichopsylla talpae (CuURrT.) (11.1%; Fig. 3). ’ .

None of the species, listed above, is closely connected with M. agreslils.
L. hilaris, H. microti, L. brevipes and H. acanthopus are connected with
representatives of the genus Microtus, and to a lesser degree, the genus
Pitymys. o

The dominant species are as follows: H. microti (2.30), L. hilaris
(2.19), H. acanthopus (1.98), N. zachvatkini (1.91), C. agyrtes (1.28), and
L. brevipes (0.93). -

Among species of high stability of occurrence, 5 belong to Siphon-
aptera and Mesostigmata, 1 to Anoplura, 1 to Trombidiformes and 1 to
Sarcoptiformes.

Microtus arvalis (Pallas, 1779)

There were 543 arthropods collected. They belonged to 27 species,
of which 11 were Mesostigmata, 9 Siphonaptera, 3 Sarcoptiformes, 2 Ixo-
dides, 1 Anoplura, and 1 Trombidiformes.

The highest extensity was recorded for Mesostigmata (83.9%), and t'he
lowest for Ixodides and Trombidiformes (12.9% each; Tig. 1). The hig-
hest mean intensity of infection was recorded for Mesostigmata (11.10),
and the lowest for Trombidiformes (0.19; Fig. 2). _

The above, very high, indices are probably connected with the low
numbers of M. arvalis in Géry Sowie. In Pieniny, on 250 M. arvalis, the
extensity of invasion of Siphonaptera was only 44%, and that of the
most common, C. agyrtes and C. assimilis, did not go over 209%,. There-
fore, it was almost two times lower than in Goéry Sowie (HAITLINGER,
1974b). The difference resulted from the different population density
of M. arvalis in Pieniny and Géry Sowie.

On M. arvalis, there were 5 species with high and 4 with mcc-lim:.u
degree of stability. The following belong to the first group: L. }ularl:s
(67.7%), H. microti (67.3), H. acanthopus (54.8%), Ctenophthalmus assi-
milis (Tascu.) (35.5%), and C. agyrtes (32.3%)- )

To the second group belong the following species: D. hypuadei §25.8 %)»
M. turbidus (16.1%), and E. stabularis (12.99%). None of them is exclu-
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sivelly connected with M. arvalis, and only 4 are at all closely connected
with the gepera Microtus and Pitymys.

The following are the dominant species: L. hilaris (7.03), H. acan-
thopus (3.35), and H. microti (2.94). The subdominants are as follows:
C. agyrtes (0.65), C. assimilis (0.61), and H. nidi (0.52; Fig. 3).

The high extensity of invasion of H. acanthopus on M. arvalis is
characteristic, as well as a relatively high extéhsity of invasion of D. hy-
puadei at the low mean intensity of infection.

Among the species of high stability of occurrence there are 4 belonging

to Mesostigmata, 3 to Siphonaptera, 1 to Anoplura, and 1 to Sarcopti-
formes.

Pitymys subterraneus (de Selys Longchamps, 1833)

There were 455 arthropods collected, of which 18 species belong to
Mesostigmata, 12 to Siphonaptera, 7 to Sarcoptiformes, 4 to Trombidi-
formes and 2 to Anoplura and Ixodides. The highest extensity of invasion
was recorded for Mesostigmata (81.89%) and Siphonaptera (69.9%), and
the lowest for Trombidiformes (18.29%,). d

The highest mean intensity of infection was recorded for Sarcopti-
formes (5.0) and Mesostigmata (4.06), the lowest for Trombidiformes (0.36)
and Ixodides (0.27).

In the collection from P. subterraneus, there are 2 species of high
stability of oceurrence: C. agyrtes (45.5%), H. nidi (42.2%), and 8 of
medium stability: H. acanthopus (27.3%,), E. stabularis (27.3%), I. trian-
guliceps (21.2%), C. congener, L. brevipes, D. hypuadei, H. isabellinus
(18.29, each), and Malareus arvicolae IoFr (15.2%). Only the last species
is closely connected with P. subterraneus.

The following are the dominant species: L. brevipes (2.21), D. hy-
puadei (1.76), H. acanthopus (1.48) H. microti (1.27), and C. agyrtes (1.24).
H. nidi is a subdominant species (0.76).

Among the species of high stability of occurrence, there are 3 species

belonging to Mesostigmata and Siphonaptera, 2 to Sarcoptiformes, 1 to
Anoplura, and 1 to Ixodides.

Apodemus tauricus (Pallas, 1811)

There were 2406 arthropods collected, belonging to 63 species. 32
species of Mesostigmata, 13 Siphonaptera, 8 Sarcoptiformes, 5 Trombidi-
formes, 3 Anoplure and 2 Ixodides.

The highest extensity of invasion was recorded for Mesostigmata
(83.29%), the lowest for Trombidiformes (15.6%; Fig. 1). The highest
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intensity of infection was recorded for Mesostigmata (8.98), the lowest
for Trombidiformes (0.21; Fig. 2).

A particularly high stability of occurrence was reached by L. agilis
(69.2%). The medium stability of occurrence was reached by the follow-
ing species: C. agyrtes (21.6%), H. nidi (17.3%), Polyplax serrata (Burx.)
(15.7%), I. ricinus (15.7%), M. turbidus (14.1%), E. stabularis (13.0%p),
and D. hypuadei (10.29%). Of the species with the extensity of invasion
lower than 10%, Afrolistrophorus apodemi Faix (6.0%) should be mentio-
ned, since it occurred in large numbers on several specimens of 4. tauricus.

L. agilis is a dominant species (7.42). The following are subdominants:
A. apodemi (1.30), P. serrata (1.02) and H. nidi (0.51). C. agyrtes, fre-
quently occurring on A. tauricus, reached the mean intensity of infection
of only 0.35.

Among 8 species of high stability of occurrence, 3 belonged to Meso-
stigmata, 2 to Siphonaptera, 1 to Anoplura, 1 to Ixodides and 1 to Sar-
coptiformes. None of them is exclusively connected with A. tauricus,
and only P. serrata, L. agilis and 4. apodemi are connected with mice
of the subgenus Sylvaemus or also Apedemus.

Apodemus sylvaticus (Linnaeus, 1758)

There were 398 arthropods collected. They belong to 29 species, out
of which 12 were Mesostigmata, 6 Siphonaptera, 4 Sarcoptiformes, 4 Trom-
bidiformes, 2 Ixodides and 1 Anoplura. The highest extensity of invasion
was recorded for Mesostigmata (88.4%), and the lowest foxr Trombidi-
formes (14.0%). The highest mean intensity of infection was recorded
for Mesostigmata (6.07), and the lowest for Ixodides (0.23). Only L. agilis
reached a high stability of occurrence (58.1%). The medium stability was
reached by C. agyrtes (18.6%), P. serrata (16.3%), D. hypuadei (14.0%),
E. stabularis (13.99%), and I. trianguliceps (13.9%).

L. agilis is a dominant species (5.33), and P. serrata a subdominant
species (1.40). The mean intensity of infection of the remaining species
does not go over 0.50 (C. agyrtes 0.28).

Out of 6 species of high stability of occurrence, 2 belong to Mesostig-
mata, and the others to Siphonaptera, Anoplura, Sarcoptiformes and Ixodides
— one each. None of them is exclusively connected with 4. sylvaticus.

Apodemus agrarius (Pallas, 1771)

Out of 422 arthropods collected, belonging to 43 species 20 species,
were Mesostigmata, 8 Siphonaptera, 6 Sarcoptiformes, 5 Trombidiformes,
2 Anoplura, and 2 Ixodides. The highest extensity was recorded for
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Mesostigmata (60.7%,), and the lowest for Anoplura and Ixodides (11.9%,
each). The highest mean intensity of invasion was recorded for Meso-
stigmata (1.66) and Anoplura (1.04), and the lowest for Ixodides (0.18).

L. jetmari (Virzra.) (32.1%) and C. agyrtes (23.8%) reached a high
stability of occurrence. H. nidi (14.3%), H. affinis (Burm.), E. stabularis
and D. hypuadei (10.79% each) reached a medium stability.

H. affinis (1.02), L. jettmari (0.79) and C. agyrtes (0.54) were the do-
minant species. :

Among the species of high stability of occurrence, 3 belong to Meso-
stigmata, 1 to Anoplura, 1 to Siphonaptera, and 1 to Sarcoptiformes.

L. jettmari and H. affinis are closely connected with A. agrarius, but
their intensity of invasion and the mean intensity of infection are much
lower than those of the most common species oceurring on mice of the
subgenus Sylvaemus.

Mus musculus Linnaeus, 1758

There were 22 arthropods, belonging to 11 species, collected, of which
4 species were Mesostigmata, 5 Trombidiformes, 2 Siphonaptera, 1 Ixodides,
and 1 Sarcoptiformes. Proctolaelaps pygmaeus (M#LL.) was the most nume-
rous species.

Sorex araneus Linnaeus, 1758

There were 824 arthropods collected, belonging to 66 species, including
28 Mesostigmata, 14 Siphonaptera, 12 Trombidiformes, T Sarcoptiformes,
3 Anoplure, and 2 Ixodides. The highest extensity of invasion was recorded
for Siphonaptera (43.9%), the lowest for Anoplura (2.99) and Trom-
bidiformes (10.1%). The highest mean intensity of infection was also
recorded for Siphonaptera (1.21), and the lowest for Anoplura (0.04)
and Trombidiformes (0.21).

High stability of occurrence was reached by Doratopsylla dasycnema
(Rotms) (26.4%) and Palaeopsylla soricis (DALE) (23.4%). At the same
time they are the dominant species (mean intensity of infection was
0.47 and 0.60),

Sorex minutus Linnaeus, 1766

There were 58 arthropods collected, belonging to 14 species, including
6 Mesastigma:_a, 3 Siphonaptera, 3 Sarcoptiformes, 1 Ixodides, and 1 Trom-
bidiformes. The highest extensity was recorded for Mesostigmata (17%,)
and Ixodides (16.9%), the lowest for Trombidiformes (1.7%). No Anoplura
were collected.
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The highest intensity of infection was reached by Ixedides (0.56),
and the lowest by Trombidiformes (0.02). The highest stability of occurrence
and the strongest dominance was shown by 1. trianguliceps (16.9%, 0.56).

Sorex alpinus Schinz 1837

There were 82 arthropods collected, belonging to 29 species, inclu-
ding 12 Mesostigmata, 9 Trombidiformes, 3 Siphonaptera, 3 Sarcoptiformes,
and 2 Ixodides. The highest extensity of invasion was recorded for Sip-
honaptera (55%), the lowest for Ixodides (15%). No Anoplura were col-
lected.

The highest intensity of infection was reached by Mesostigmata (1.15),
the lowest by Ixodides (0.40). D. dasycnema, P. soricis and I. ricinus were
the species most frequently collected.

Neomys fodiens (Pennant, 1771)

There were 72 arthropods collected, belonging to 20 species, including
6 Mesostigmata, 5 Siphonaptera, 4 Sarcoptiformes, 3 Trombidiformes, and
9 Ixodides. The highest extensity was shown by Siphonaptera (83.3%),
and the lowest by Trombidiformes and Ixodides (16.7% each). No Anoplura
were collected.

The highest mean intensity of infection was recorded for Sarcopti-
formes (2.50), the lowest for Trombidiformes (0.50). Orycteroxenus soricis
(Oup.) was a dominant species (2.00), and D. dasycnema was also fre-
quently collected (0.75).

*

The individual species of small mammals have different faunistic,
biological and quantitative associations with the arthropods. The num-
bers of species collected depend on the numbers of a host, the area occu-
pied, and its ecological valency. The numerous and active species have
a greater opportunity to become infected by the accidental fauna. This
is why the arthropod fauna of the three most numerous small mammals
of Géry Sowie was the richest.

There were 80 arthropod species collected on C. glareolus, 66 species
on S. araneus, and 63 species on A. tauricus. These numbers are high.
Arzamasov (1969), on 645 S. araneus, collected over the period of 13
years, in different parts of Bielorussia, found only 54 species of external
parasites; on 66 S. minutus 15 species, and on 31 IV. fodiens 20 species.
Vysockasa (1967), the highest number of arthropod species (80) reported
on M. arvalis.
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—— nomys M i:mtf:s Mi crotus subterra-
glareolus agrestis | arvalis naus
(Scures.) (L) (PaLvr.) | (DE SEL.
Lone.)
Siphonaptera
Ctenophthalmus agyrtss (HELL.) 281 69 20 41
C. congener Rorss. 59 2 3 7
C. assimilis (TAscH.) 1 10 19 1
C. solutus Jorp., RoTHs. 1 1 1
C. obtusus Jorp., RoTHS. 1
Peromyscopsylla bidantata (KoL.) 169 19 2 5
P. silvatica (MEIN.) 149 18 1 4
Megabothris turbidus (RoTHS.) 7 1 7 3
Malareus penicilliger (GRUBE) 4 3 2 5
M. arvicolas 1oFF 1 10
Rhadinopsylla integella (Joro., Roras.) 86 1,
R. pentacantha (RoTns.) 2 4
Nosopsyllus fasciatus (Bosc.) 1
Atyphloceras nuperum (JORD.) 1
Hystrichopsylla talpas (CurT.) 8 9 1 1
H. orientalis Sprr 2
Doratopsylla dasycnema (Rorams.) 5 1
Palacopsylla soricis (DALE) 1 2
Total 854 147 56 84
Anoplura
Hoplopleura edentula FAHR. 696 3 2
H. acanthopus (BURM.) 8 107 104 49
H. affinis (Burm.) 2 1
Polyplax serrata (BURM.) 9
P. hannswrangeli E1ch. 2
Total iy 111 104 51
Mesostigmata
Laelaps clethri ydis LANGE 603 2
L. hilaris Koca 14 118 218 10
L. agilis Koca 45 3 2 4
Hyperlaslaps microti (EWING) 3 124 91 42
Androlaelaps fahranholzi (BERL.) 9 1 2 5
A. casalis (BERL.) 1
Hypoaspis sardoa (BERL.) 2 1
H. oblonga (Hars.) 1 1
H. hesalhausi Oup. 1
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Table 2
- Pitymys
C::;::- Microtus | M; t'crc;ms subterra-
Species agrestis | arvalis neus
(‘glc“;"f;' )| @) | @aw) | o Se.
Lone.)
Hypoaspis sp. 2
Eulaelaps stabularis (Kocm) 52 13 6 15
Huemogamasus nidi Mica. 278 25 16 25
H. hirsutus BERL. 20 4 1
H. horridus Mich. 19 1 1 1
H. hirsutosimilis WiLLa1. 3
Hirstionyssus isabellinus (Oup.) 97 13 2 7
H. apodemi ZuEv. 4
CJ'!' lael ips mucr 1 (G.R. CAN-) 15 1
C. minor WiLLM. 13 1
Euryparasitus emarginatus (KocH) 20 4
Veigaia nemorensis (Kocm) 2
Proctolaelaps pygmaeus (MiLL.) 13
Macrocheles tardus (Kocm) 5 2
M. muscadomasticas (SCOP.) 1
M. montanus WiLLM, 1
Macrocheles sp. 2
Geholaspis longispinosus (Krad.) 1
Parasitus kraepelini (BERL.) 26 3 6
P. lunulatus (MLL.) 20 1 1 1
P. remberti (Oup.) 20 1 3
P. distinctus (BERL.) 1
Parasitus sp. 57 2 1 3
Holoparasitus intermedius (Horz.) 1
H. pseudoperforatus (BERL.) 2
Pergamasus alpestris (BERL.) 1
P. runciger (BERL.) 4
P. longicornis BERL. 2 1
P. crassipss (L.) 4
P. quisquiliarum (G.R. CaN.) 1
Pergamasus sp. 2 1 1
Leptogamasus sp. 1
Poecilochirus necrophori VitzT. 13 1
Total 1390 312 344 134
Ixodides
Ixodes ricinus (L.) 78 2 9 2
I. trianguliceps BIR. 84 12 2 7
Total 162 14 1 9
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Table 2
Clothrio- | ) Pirymys
) nomys M; u:rol.m M uml.us subterra-
Species glareolus | O8TESHS arvalis neus
(Scemes.) (L.) (Parr.) | (pE SEL.
Loxc.)
Trombidiformes
Neotrombicula zachvatkini ScHLuG. 1078 103 4 2
N. inopinata (Oup.) 358 14 1
N. autumnalis (SHAW) 2 3
Cheladonta costulata (WiLLy.) 1 r 3
Pygmephorus forcipatus WiLLy. 7 1
P, soricis KRCZAL 1
P. erlangensis KrczAL 4
P. krezali Magun. 32
Pygmephorus sp. 2
Bakerdania cultrata (BERL.) 1
B. bavarica (Kraczar) 12
Bakerdania sp. 3
Amorphacarus elongatus (POPPE) 3
Radfordia lsmnina (K.ocr) 6
Radfordia sp. 2 1
Myobia musculi (SCHRANK) 1
Cheyletidae sp. 1 2
Total 1511 119 6 12
Sarcoptiformes
Myocoptes japonansis RADF. 13 4 3
Trichoecius tenax (MicH.) 1
Listrophorus brevipes Dus. 17 50 13
Dermacarus hypuadsi {Kocu) 578 g8 15 58
Xenoryctes kramert (MrcH.) 41 1 2 11
X. punctatus Faix 2
Orycteroxenus soricis (Oup.) 28 1 15
Acarus farris (Oup.) 6 3
Acotyledon pedispinifer (NESB.) 34 1 3
Sarcoptiformes sp. 19 1 2
Oribatidae sp. 25 1 2 1
Total 763 69 22 165
Number of mites 5397 112 543 455
Number of mammals 540 54 31 33
Mean intensity of infection 9.99 14.31 17.51 13.79
Intensity of invasion 11.53 14.31 19.40 13.79
Extensity of invasion 9% 86.7 100 93.6 100
Range of invasion 1-164 1-50 1-64 1-58
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Table 3. Arthropods collected on Muridae of Géry Sowie in 1971-1972

Apo-

Apo- Apo-

derus comy demus Mus

Species tauricus s}:lm- agrarius m“’:"“’
ticus PALL. .
(PALL.) ) ( )

Siphonaptera

Cunopfdmlmus agyrtes (HELL.) 64 12 45

C. congener ROTHS. 1 1 1

C. assimilis (Tascs.) 1 3

C. solutus Jorp., RoTHS. 7 2 8

Peromyscopsylla bidentata (Kor.) 1

P. silvatica (MEIN.) 2

Megabothris turbidus (RoTas.) 28 1 7

Rhadinopsylla integella (JoRD., Rotas.) 3 1 2

R. pentacantha (RoTus.) 1

Leptopsylla segnis: (Scuonm.) 2 4 2

Nosopsyllus fasciatus (Bosc.) 2 1 4

Hystrichopsylla talpae (Curr.) 2 5

Monopsyllus sciurorum (Scar.) 1
Total 115 18 78 3
Anoplure

Hoplopleura acanthopus (Bura.) 1

H. edentula FAHR. 6

H. affinis (BURM.)} 86

Polyplax serrata (BURM.) 189 60 1
Total 196 60 87
Mesostigmata

Laslaps agilis Kocu 1372 229 14

L. clethrionomydis LANGE 1 1

L. hilaris Kocr o

L. jettmari VITZT.

Hyperlaelaps microti (EWING) 1

Androlaelaps fahrenholzi (BERL.) 1

A. casalis (BERL.) 1

Hypoaspis sardoa (BERL.) 2

H. oblonga (HALB.) 1

H. heselhausi Oup. 1 X

FEulaslaps stabularis (Kocr) 31 T 16 2

Haemogumasus nidi (MICH.) 94 10 16

H. hirsutus BERL. 24 3

H. horridus MicH. 3 1

H. hirsutosimilis WILLM. 13 1 1
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Table 3 -
Apo- Apa- Apo-
diiais demus diimivis Mus
Species tauricus ?:Im- agrarius musi:‘ulus
s icus PALL. .
(Par.) (L) (Part.)
Hirstionyssus isabellinus (Oup.) 3 2 1
H. apodemi ZuEv. 34 2 2
Myonyssus rossicus BREG. 1
M. ingricus BREG. 3
Cyrtolaelaps mucronatus (G.R. Can.) 3 1
C. minor WILLM. 13
Euryparasitus emarginatus (KocH) 3
Veigaia kochi Tric. 1
Pachylaelaps furcifer Oup. 2
Proctolaelaps pygmasus (MULL.) 3 2 7
Uropodidae 1
Macrocheles tardus (Koca) 2
M. muscadomesticae (Scop.) 1
Macrochelas sp. 1
Geholaspis alpinus (BERL.) 1
Parasitys kraepelini (BERL.) 6 2 2
P. lunulatus (MULL.) 7 1
P. remberti (Oupn.) 5 4
P. magnus (Kram.) 1
P. distinctus (BERL.) 1
Parasitus sp. 16 2 3
Pergamasus alpestris (BERL.) 1 1
P. runciger (BERL.) 1 1
P. longicornis BERL. 1 1
P. crassipes (L.) 4
Pergamasus sp. 1
Poecilochirus nscrophori VITZT. 4 1 1
Total 1662 261 139 11
Ixodides
Ixodes trianguliceps BIR. 17 6 13 1
I. ricinus (L.) 46 4 2
Total 63 10 15 1
Trombidiformes
Neotrombicula autumnalis (SHAW) 1 1 10 1
N. inopinata (Oup.) 5 2 1
N. zachvatkini SCHLUG. 19 10 14 1
Chelodonta costulata WiLLM. 6
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Table 3
Apo-
Apo- Apo-
domus | 9T | domug | M
Species S l_;:!::s agraricus mm;uus
PaALr,
(Part.) L) ( )

Pygmephorus stammeri KRCZAL 2
Pygmephorus sp. 2
Bakerdania cultrata (BERL.) 1
B. bavarica (KmczaL) 1
Amorphacarus elongatus (POPPE) 1
Radfordia sp. 3
Myobia musculi (SCHRANK) 1
Cheyletus sp. 1

Total 38 14 28 3

Sarcoptiformes
Myocoptes japonensis RADF. 1
M. musculinus (KocH) 1 4
Myocoptes sp. 1
Listrophorus brevipes DUB. - 8
Afrolistrophorus apodemi FAIN 241 3
Dermacarus hypuadsi (Kocm) 35 10 31
Xonoryctes krameri (Micm.) 7 16 2
X. punctatus FAIN 1 [
Orycteroxenus soricis (OUD.) 29 1 5
Acarus farris (Oup.) 3
Acotyledon pedispinifer (NEsB.) 5 )
Sarcoptiformes sp. 1 3 20
Oribatidae 10 2 2

Total 332 35 75 4
Number of mites 2406 398 422 22
Number of mammals 185 43 84 11
Mean intensity of infection 13.1 9.26 5.02
Intensity of invasion 14.94 10.47 6.30
Extensity of invasion 9% 87.0 88.4 79.8
Range of invasion 1-199 1-117 1-68 1-98

The forest species, or those living at the edge of a forest, but in moist
habitats, have more diversified fauna than the species of open areas
and the edge of a forest, but in dry habitats. Therefore, there were 45
arthropod species found on P. subterraneus, 40 species on M. agrestis,
43 on A. agrarius, 29 on S. alpinus, and 20 species on . fodiens. M. ar-
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valis (27 species) and A. sylvaticus (29 species), living in very dry habitats,
have a little diversified fauna, as compared with the related species.
Only S. minutus, connected with a moist habitat, had a very poor fauna
(14 species).

The poor fauna (11 species) characterizes also synanthropic M. mus-
culus. The faunistic data are presented in Tables 2 and 3.

The extensity of even the most common arthropods was very low.
Fig. 3 shows the species with the extensity of invasion over 10%,. The
largest number of them was found on M. agrestis (13), C. glareolus and
P. subterraneus (19 each). In the most numerous rodents of Géry Sowie,
the dominance and the greatest stability of occurrence are shown in
two ways: in C. glareolus, there is no distinet dominant, and the value
of indices is low; in A. tauricus, there is a distinctly dominant species,
and low numbers of other species. The more numerous the host, the
indices are lower (with the exception of L. agilis).

A relatively large number of dominants and the species with high
stability of occurrence were recorded on M. agrestis (4) and M. arvalis
(3)- It is assumed, that this is connected with the way the area is occupied
by the host. The species localized in centres, in large numbers in a small
area, have higher extensity of infection than those which are scattered.

At the edge of a forest, an immigratory element was mainly M. arva-
lis. Nevertheless, the greatest number of mutual characteristes, using
the species with greatest stability of occurrence as an indicator, was
shown in Microtidae by M. agrestis and M. arvalis; and in Muridae by
A. tauricus and A. sylvaticus. It turned out that only few arthropod
species circulate in great numbers throughout the entire complex of small
mammals (C. agyrtes, H. nidi, D. hypuadei, E. stabularis). Others are
connccted with smaller set of hosts,

The greatest diffusion, usually unproportional to the numbers, is
exibited by Siphonaptera. Their low mean intensity of infection, as com-
pared with arthropods of distinctly lower extensity of invasion, is partially
connected with seasonal occurrence. Arzamasov (1969) observed, that
in a strongly diversified parasitocoenosis, the numbers of dominants and
subdominants are similar, and as a result, the competition between
species increases, and the intensity of infection decreases. Among the
arthropods collected on C. glareolus in Géry Sowie, the greatest number
of dominants and subdominants was found in the case of the Siphonaptera.
This is probably the reason for the smaller total numbers.

The arthropod fauna of the individual species of Microtidae of Gory
Sowie, at the habitat border, may be practically identical. The faunistic
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Table 4. Arthropods collected on Soricidae of Géry Sowie in 1971-1972

Sorex | Sorex | Sorex | Neomys| Crocidura
Speciés araneus |minutus | alpinus | fodiens |suaveolens
L. L. Scaiwz. |(PENW.) | (PALL.)

Siphonaptera

Ctenophthalmus agyrtes (HELL.) 13 5

C. congener RoOTHS. 1

C. assimilis (Tasca.) 2

C. solutus Jorp., RoTHs. 1

Peromyscopsylla bidentata (KoL.) 3

P. silvatica (MEIN.) 1 1

Magabothris turbidus (RoTRs.) 2

Rhadinopsylla integella (JoRD.) 1

R. pentacantha (RoTHS.) 1

Hystrichopsylla talpae (CUrT.) 6 3 1

H. orientalis S»ur 4

Doratopsylla dasycnema (RoTHS.) 145 3 8 9 5

Palaeopsylla soricis (DALE) 185 2 10 2

P. kohauti DAmpF 6

P. similis Damer 2
Total 372 6 21 18 5
Anoplura

Hoplopleura edentula FAHR. 9

H. acanthopus (Burm.) 1

H. affinis (Burm.) 1

Polyplax reclinata (N1rzca) 6
Total 11 6
Mesostigmata

Laelaps agilis Koca 12 2 1

L. clethrionomydis LANGE 1

L. hilaris Kocr 5 1

L. jettmari ViTzT. 2

Hyperlaelaps microti (EWING) 3

Androlaelaps fahrenholzi (BERL.) 1

Eulaelaps stabularis (Kocn) 4 1 1

Haemogamasus nidi (Mica.) 3 1 1 3

H. hirsutus BERL. 9

H. horridus Micu. 13 2 2

H. hirsutosimilis WiLLM. 2 1

Hirstionyssus isabellinus (Oup.) 1

H. soricis Tiirg 13 1

H. carnifex (Kocn) 1 ;

Myonyssus rossicus BREG. 1

M. ingricus BREG. 3 1
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Table 4
Sorex | Sorex | Sorex | Neomys| Crocidura
Species araneus | minutus | alpinus | fodiens [suaveolens
L. L. |Scmmz. |(Penw.)| (PaLn.)
Cyrtolaelaps mucronatus (G.R. Cax.) 10
C. minor WiLLM. 1, 1
Euryparasitus emarginatus (Kocm) 10 3 1
Eviphis ostrinus (Kocu) 1
Veigaia nemorensis (Kocu) 1
Proctolaelaps pygmaeus (MOLL.) 5 1
Macrocheles tardus (Kocm) 1
Parasitus kraepelini (BERL.) 3 1 1
P. lunulatus (MULL.) 8 2
P. remberti (Oup.) 10 2 1 1
P. magnus (Kraa) 1
Parasitus sp. 8 2 6 1
Pergamasus alpestris (BERL.) 2
P. runciger (BERL.) ) 1
Pergamasus sp. 1
Poecilochirus necrophori (VirzT.) 2 1
Total 136 10 23 10 3
Izodides
Ixodes trianguliceps BIR. 27 33 2 6
I. ricinus (L.) 44 6 ] 1
Total 71 33 8 8 1
Trombidiformes
Neotrombicule autumnalis (SHAW) 3
N. inopinata (Oup.) 5 1
N. zachvatkini ScHLUG. 6 2 2
Pygmephorus forcipatus WinLsr. 2 2
P. soricis Krczan T
P. microti Krczan 3 6 2
P. spinosus Kran. 1 1
P. erlangensis KrczAL 4 1 1 1
Pygmephorus sp. 6
Bakerdania sp. 2 1
Protomyobia claparedei (Porpe) 8 1
P. onoi Jam., Duss. 2
Amorphacerus elongatus (PopPPE) 15 2
Radfordia lemnina (Koca) 1
Myobia musculi (SCHRANK) 1
Cheyletus sp. 1 1
Total 64 1 20 67

T — PPE 4713
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Table 4
Sorex | Sorex | Sorex | Neomys|Crocidura
Species aransus | minutus | alpinus | fodiens |suaveolens
L. L. |Scmmz.|(Penn.)| (PaLr.)
Sarcoptiformes
Myocoptes sp. 1 1
Listrophorus brevipes DUBIK, 5
Dermacarus hypuadei (Kocm) 8 1 1
Xenoryctes krameri (Mici.) 6 2 1 2
X. punctatus FAm. 3
Orycteroxenus soricis (Oup.) 129 5 4 24
Acarus farris (Oun.) 1
Acotyledon pedispinifer (NEsB.) 6 5 2
Sarcoptiformes 2
Oribatidae sp. 9 1
Total 170 8 10 30 1
Number of mites 824 58 82 ¢ A 16
Number of mammals 307 59 20 12 4
Mean intensity of infection 2.68 | 0.98 4.10 6.00
Intensity of invasion 4.41 2.76 4.82 7.20
Extensity of invasion % 60.8 | 35.6 85.0 83.3

diversity of arthropods on C. glareolus is connected, in the first pla.ce,
with large numbers, activity and large area of occurrence of this species,
as compared with low numbers of such species as M. arvalis, and P. sub-
terraneus, and with their small area, or low extensity of invasion. Also
the mite fauna of nests of small mammals of the same region is similar,
and regulated by ecological type of the nest (Danter, 1969, 1970). Thus,
all the species occurring on M. arvalis, P. subterraneus and M. a.grest-is
were also found on C. glareolus. Nevertheless, these four species differ
in the stability of occurrence and the dominance of the particular para-
sites, as well as in the percentage of 6 groups of Arthropeds, discussed
above (Fig. 4). y

C. glareolus is characterized by the low percentage of Mesosugnwtfx
(25.8%), the lowest among Microtidae, and high percentage of T.:'ombl.-
diformes (28%). In M. agrestis, a distinct dominance of Mesoshgmtfxa
(40.3%) may be observed. M. arvalis differs from the previous two species
by: 1) high dominance of Mesostigmata (63.4%); 2) small percentage of
Trombidiformes (1.1%) and Sarcoptiformes (4.0%)-

The dominance of Sarcoptiformes (36.4%) and small percentage of
Trombidiformes (2.2%) are characteristic for P. subterraneus.

-
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A high and similar extensity of invasion of Mesostigmata and Si-
phonaptera is characteristic for Microtidae. The species of the genus
Microtus and Pitymys differ, in Goéry Sowie, from C. glareolus because
of their higher extensity of Sarcoptiformes and lower of Trombidiformes.
On C. glareolus, the differences in extensity of invasion of fleas, lice and
mites are smaller than in other Microtidae.

On all Microtidae of Géry Sowie only 4-6 species of arthropods are
characterized by a high extensity of invasion. The higher extensity refers
to the species occurring on hosts having smaller numbers (C. glareolus
maximum 26.1%; the other from 45.5% to 67.7%). A rich percentage
of fleas is characteristic, but their numbers are low, as compared with
Mesostigmata, However, fleas are closely connected with small mammals.
Among Mesostigmata, there are many species accidentally occurring on
Rodentia and Insectivora.

Among Muridae of Géry Sowie, there is considerable similarity between
A. tauricus and A. sylvaticus. The dominant species, of high stability of
occurrence, are identical on both hosts (L. agilis, C. agyrtes, P. serrata),
with the exception of A. apodemi, a subdominant of 4. sylvaticus (Fig. 3).
The percentage of 6 arthropod groups is alike on both species.

Both species are characterized by a high dominance of Mesostigmata
(on A. tauricus the highest among small mammals of Géry Sowie; exten-
sity of invasion on A. tauricus 83.2%, mean intensity of infection 8.98;
A. sylvaticus 88.4%, 6.0), a relatively high percentage of Anoplura and
Sarcoptiformes, and low of Trombidiformes.

A. agrarius is different, because of the presence of two specific species:
H. affinis and L. jettmari, and the different percentages of various groups
of Arthropeda. It is characterized by the low percentage of Mesostigmata
(33.1%), and high percentage of Anoplura, Siphonaptera and Sarcopti-
formes (Fig. 4). The extensity of invasion (60.7%) and mean intensity
of infection (1.66) of the most frequent Mesostigmata were much lower
than in A. tauricus and 4. sylvaticus (Table 3).

Out of the Soricidae, the largest number of mutual characteristics was
observed in the case of S. arancus and S. alpinus. Siphonaptera distinctly
dominate on S. araneus (45.1%), before Sarcoptiformes (20.6%) and
Mesostigmata (16.5%). The percentage of Trombidiformes is low. Meso-
stigmata dominate on S. alpinus, while the percentages of Siphonaptera
and Trombidiformes are high. S. alpinus was much less numerous than
S. araneus. The above proportions would have been different if the num-
bers of both species were equal. The same concerns N. fodiens, which
is characterized by high dominance of Sarcoptiformes (40.49,) and Si-

phonaptera (25%) and low percentage of Mesostigmata.
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S. minutus is characterized by high dominance of Ixodides (56.9%)
and small percentage of Siphonaptera (10.3%; Fig. 4).

Microtidae, Muridae and Soricidae differ much from one another in
respect to percentage of arthropod groups.

On Microtidae, the highest percentage was reached by Mesostigmata
(30.49%) and Trombidiformes were not much behind (23.19%). The second
group was made up by Siphonaptera, Sarcoptiformes and Anoplura. Only
the percentage of Ixodides was small (2.7%; Fig. 1). The percentage of
Mesostigmata on Muridae is twice as large as on Microtidae (63.8%),
which is connected with particularly low percentages of Trombidiformes,
Siphonaptera and Ixodides. The percentages of Sarcoptiformes and Ane-
plura on Microtidae are similar.

The greatest percentage on Soricidae was reached by Siphonaptera
(40.3%). They are followed by Sarcoptiformes (20.69%). Poorly repre-
sented are Mesostigmata and Trombidiformes, while the percentage of
Ixodides has increased. Higher numbers of fleas and ticks on Sericidae
were reported in Sweden by Epirer, Niusson (1973).

BIOLOGICAL GROUPS

Many arthropods, connected with small mammals, are characterized
by seasonality of occurrence. It effects the infection indices of Redentia
and Insectivora in different seasons of a year.

Five phenological groups have been distinguished, taking the period
of activity of arthropods on small mammals into consideration (however,
this division does not equal the activity of all developmental stages of
a given species). I. Spring species (III-VI) — rarely collected in other
months. 1I. Late summer months (VII-VIII-IX) — occurring in great
numbers in August, little less in September and sporadically in the autumn.
TI1. Autumn species (JX-XII) — do not occur on small mammals between
April and July, with maximum in autumn. IV. Autumn-spring species
(X-IV) — with two peaks: in spring and autumn, sporadically found
in the summer. V. Species numerous during the entire year — the fluc-
tuations of their numbers during the year are distinct, but they are
present year round. Only a small number of arthropeds were included
in this subdivision, their percentage in the collection was small, and
the knowledge of their biology little. These facts made the classification
difficult. -

I group: C. congener; II group: P. silvatica, IN. inopinata; IIT group:
P. bidentata, R. integella, A. nuperum, L. jettmari, N. autumnalis, 0. soricis;
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IV group: L. clethrionomydis, L. hilaris, H. microti; V group: N. zachvat-
kini, C. agyrtes, M. turbidus, P. soricis, D. dasycnema, H. edentula, H. acan-
thopus, P. serrata, H. affinis, L. agilis, E. stabularis, H. nidi, H. hirsutus,
H. isabellinus, P. pygmaeus, P. kraepelini, P. lunulatus, P. remberti, D. hy-
puadei, X. krameri, A. pedispinifer, L. brevipes, I. trianguliceps.

1. ricinus does not fit to this classification. Since it occurs at the end
of spring and beginning of summer, and sometime in the autumn, it may
be described as late spring and autumn species.

Different arthropod species dominate in different months. Their num-
ber in spring is smaller than in the autumn. In 1971, their number from
March till August varied from 4 to 8, and from September till December
from 10 to 14. In 1972, from March till July it varied from 7 to 13, and
from August till November from 13 to 22.

The dominance of various arthroped species on C. glareolus during
consecutive months is described below. The species with mean intensity
of invasion above 0.50 were considered as dominants and subdominants.

In March-April (1971-1972) L. clethrionomydis and N. zachvatkini
dominated on C. glareolus, while C. agyrtes and H. nidi were subdominant
species (Table 7). From May till July, H. edentula was a stable dominant
(especially in 1972), and N. zachvatkini, C. agyrtes and I. ricinus were
subdominant species, but not in all months. Exceptionally H. isabellinus
dominated in May of 1971. In August and September the following spe-
cies were most frequently subdominants and dominants: N. inopinata,
H. edentula, P. silvatica and D. hypuadei. From October till December,
N. zachvatkini was a main dominant, and in some months H. nidi, L. cle-
thrionomydis and D. hypuadei. P. bidentata was a constant subdominant,
and in December also R. integella (Table 7).

The degree of dependence of arthropods on their hosts also varies.
Sosnina (1967a) distinguished 4 groups of external parasites: 1) per-
manent parasites; 2) parasites remaining on a host for a long period of
time; 3) obligatory, blood sucking, nest parasites; 4) facultative, blood
sucking, nest parasites. On small mammals, however, there are species
that have other relations with their hosts. Therefore, the following 7
groups of arthropods have been distinguished in the present study:
1) permanent parasites (19 species), including 6 Anoplura species, 4 spe-
cies of the genus Laelaps, H. microti, Protomyobia claparadei (POPPE),
P. onoi Jam., Duss., Amorphacarus elongatus (PoPPE), Radfordia lemnine
(Kocn), Myobia musculi (ScHRANK), Myocoptes japonensis RaADF., M. mus-
culinus (Kocu), Trichoeciux tenax (Mich.); 2) periodic parasites (6 spe-

cies): I. ricinus, I. trianguliceps, N. zachvatkini, N. inopinata, N. autum-

Table 5. Biological structure of arthropod groups on Microtidae of Géry Sowie
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Table 6. Biological structure of arthropod groups on Muridae and Soricidas of Géry Sowie
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Table 7. Dominant arthropods on C. glareolus during consecutive months of 1971 and 1972
(mean intensity of infection)

l e

1971 1972
dominants ; subdominants H dominants I subdominants
; March
!’ L. clethrio- ! C. agyrtes 1.95 | N. zachvatkini 479 | L. clethrionomydis 1.95
i nomydis 11.45
i N. zachvatkini  1.65 H. edentula 1.79
: H. nidi 0.70 C. agyrtes 1.26
! R. intsgella 0.50 H. nidi 0.95
April
small material - L. clethrio- H. nidi 0.58
nymydis 1.90
C. agyrtes 1.21
May
H. isabellinus 4.31 | C. agyrtes 0.62 | H. edentula 6.00 | C. agyrtes 1.31
H. edentula 2.69 N. zachvatkini  4.88 | L. clethrionomydis 1.00
L. clethrio- D. hypuadei 0.94
nomydis . 1,92 L. ricinus 0.71
June
H. edentula 2.11 | C. agyrtes 0.56 | H. edentula 4.97 | N. zachvatkini 1.35
N. zachvatkini  1.22 I. trianguliceps  0.90
M. turbidus 1.00 I. ricinus 0.83
July
no dominants | H. edentula 1.54 | N. zachvatkini 0.51
August
N. inopinata 1.02 N. inopinata 5.22 | D. hypuadei 2.03
P. silvatica 0.60 H. edentuls 3.75 | P. silvatica 1.75
September
P, silvatica 0.42 N. inopinata 1.38 | D. hypuadei 0.85
H. edentula 0.35 P. silvatica 0.71
October
N. zachvatkini 2,51 | P. bidentata 0.87 | N. zachvatkini  5.11 H. edentula 1.62
L. clethrio- N. inopinata’ 1.57
| nomydis 0.49
¢ P. bidentata 0.89
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Table 7
1972 1971
dominants | subdominants dominants subdominants
November
H. nidi 1.20 | P, bidentata 0.65 | D. hypuadai 8.80 | L. clsthrionomydis 1.44
L. clethrio- H. edentula 0.60 | N. zachvatkini 6.85 | P. bidantata 1.06
nomydis 0.90
C. agyrtes 0.47
December
N. zachvatkini 3.75 | H. edentula 112 | N, zachvatkini 3.55 | H. nidi 0.59
H. nidi 2.37 | C. agyrtes 1.09 | D. hypuadei 3.07 | R. integella 0.59
R. integella 0.81 | L. clethrio-
nomydis 2.14
L. clethrio-
nomydis 0.56
P. bidentata 0.47

nalis and Cheladonta costulata; 3) obligatory, nest parasites (28 species),
including 22 flea species, 4 mite species of the genus H irstionyssus, Myonys-
sus ingricus BREG. and M. rossicus BREG.; 4) facultative, nest parasites
(7 species), including mites of the genera Haemogamasus, Androlaelaps
and Eulaelaps; 5) permanent commensals (2 species): L. brevipes, A. apo-
demi; 6) periodic commensals (6 species): D. hypuadei, O. soricis, Xeno-
rytes krameri (Micu.), X. punctatus Fain, Acarus farris (Oub.), Aco-
tyledon pedispinifer (NesB.); 7) accidental predators, necrophagous spe-
cies, etc.: species of undetermined connections with small mammals (38
species): 9 mite species of the genera Pygmephorus and Bakerdania, and
29 mite species of the families Parasitidae and Macrochelidae.

Below, are the percentages of various arthropod groups on individual
species of small mammals (only identified species were taken into con-
sideration in the calculations). Orbitidae and unidentified Parasitidae and
Sarcoptiformes were not considered.

Among Microtidae, on M. arvalis, M. agrestis, P. subterraneus, per-
manent parasites dominate (79.49%, 46.8, 24.9 respectively), then obli-
gatory, nest parasites (11.0%, 20.9, 20.4; Table 5). Periodic parasites
{35.1%,) dominate on C. glareolus, before periodic commensals (15.19%,)
and permanent parasites (15.1%). The accidental parasites are best
represented on C. glareolus and P. subterraneus.

Among Muridae, especially on A. agrarius and A. sylvaticus, the
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permanent parasites dominate (66.4%, 74.29,), and on A. tauricus as
follows: permanent commensals (10.2%), facultative nest (7.0%) and
obligatory nest (6.6%), and on A. agrarius: permanent (43.4%), obli-
gatory mest (20.69,).

Among Soricidae, on S. araneus and S. alpinus, the obligatory, nest
parasites dominate (49.0% and 30.4%), on S. minutus periodic parasites
(59.0%), and on N. fodiens, periodic commensals (42.0%) (Table 6).

DYNAMICS OF NUMBERS

The annual extensity of invasion (19714-1972), for the entire collec-
tion was 79.7%. EpLER, NiLsson (1973), for Insectivora and Rodentia of
Sweden reported 82.6%, and the difference between Insectivera and
Rodentia reached over 10%,. The same was observed in Géry Sowie. The
extensity of invasion on Muridae and Microtidae amounted to 88.69
and 86.3%, and on Soricidae only 59.59%, which was caused by the low
degree of infection of S. minutus (35.6%) and S. araneus (60.8%,). Only
on S. alpinus (85%) and N. fodiens (83.39%,), the extensity of invasion
was high.

The differences between individual rodent species are not so great.
Among Muridae, M. agrestis and P. subterraneus were 100%, infected,
M. arvalis in 90.3%, and C. glareolus in 86.7%,. In case of Muridae, the
highest infection was recorded on A. sylvaticus (97.7%), and then on
A. tauricus (87%) and A. agrarius (78.6%; Fig. 3).

In general, the extensity of invasion was inversely proportional to
the mammal numbers (with the exception of S. minutus). Beside Ixo-
dides, collected on S. minutus in large numbers, other arthropods occur
sporadically, and only occasionally in large numbers (Arzamasov, 1969;
EpLer, Niissow, 1973). '

There were considerable differences in the mean intensity of infection
of small mammals. The greatest value of this index was recorded on
M. arvalis (17.51), and the smallest on S. minutus (0.98). It is high on
all Microtidae, but the differences between species reach 7.52 (Fig. 4).
A relatively high mean intensity of infection was recorded on A. tauricus
(13.01) and 4. sylvaticus (9.26), mainly because of large numbers of
L. agilis.

The mean intensity of infection on A. agrarius (5.02) was about 2, 3
times smaller than that on A. tauricus and 4. sylvaticus, and even smaller
than on some Soricidae.
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Out of Soricidae, the highest mean intensity of infection was recorded
on N. fodiens (6.0) and ‘S. alpinus (4.10), and the lowest on S. minutus.

The numbers of the most common species of Arthropoda change from
year to year. This is reflected in the curve of the arthropod numbers,
in respect to all collected small mammals. The curve for 1971 is comple-
tely different from that for 1972. In 1971, the mean intensity of infection
had two peaks, with maximum in April (14.45), and the second peak
in December (7.56). The drop of arthropod numbers to minimum (August
2.36, September 2.75), and their increase towards winter, were gradual.

In 1972, the curve had 4 peaks (4th, low in March). The peaks were
separated by distinct drops. They occurred in March (7.50), June (10.88),
August (16.07) and November (13.67). Slight depression was recorded
in April (5.72), and stronger in July (7.26), September (7.83) and December
(6.94; Fig. 5).

To sum up: 1) the “uneven” character of the curve of arthropod
numbers corresponds to the increase of arthropod numbers in 1972;
2) it is possible to detect distinct changes in numbers within one month;

~

5. Mean intensity of infection of small mammals (Rodentia + Insectivora) in 1971 and
1972, with Arthropoda (1) and Sarcoptiformes (2), Trombidiformes (3), Mesostigmata (4),
Siphonapteru (5), Anoplura (6) and Ixodides (7)
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3) the maximum and minimum in arthropod numbers in consecutive
years occurs at different times (maximum in 1972 corresponds to mini-
mum in 1971). '

The picture of changes in arthropod numbers is different when Micro-
tidae, Muridae and Soricidae are considered separately. Only C. glareolus
could be used for the seasonal analysis, because of its rich fauna.

On Soricidae, the curve of arthropod numbers (mean intensity of
infection) had two peaks within a year. The data from the first half of
1971 are not quoted, because of the small number of Soricidae collected.
The peaks occurred at the end of spring (V) and end of autumn (X-XI),
and in 1971 a small peak in the summer (VIII). The maximum of 1972
(XII — 5.83) was very low as compared with rodents, but it was twice
as high as in 1971 (X — 2.70). The minimum of 1972 (III — 1.60) was
higher than the value for any month in 1971 (with the exception of maxi-
mum). The minimum in 1971 occurred in September — 0.57. In both
years the peaks were caused by other arthropod groups. In the autumn
(X) of 1971, the peak was caused by Siphonaptera and Ixodides, and in
the autumn (X-XI) of 1972 by Siphonaptera, Mesostigmata, Trombidi-
formes and Sarcoptiformes. In October, 1972 the collection comsisted in
48.5% of Siphonaptera, in 23.1% of Sarcoptiformes and in 18.3% of
Mesostigmata, while in November of the same year, it consisted in 42.2%,
of Sarcoptiformes, in 21.49% of Trombidiformes, and only in 18.6%, of
Siphonaptera. It is interesting to compare the numerical peaks of the
two main groups of Arthropoda on Soricidae: Siphonaptera and Sar-
coptiformes. The mean intensity of infection with Siphonaptera was 0.47
in September, while that of Sarcoptiformes was 1.73; in October it increases
to 2.73 for Siphonaptera, and 1.30 for Sarcoptiformes; in November it
was 1.08 for Siphonaptera and 2.46 for Sarcoptiformes; in December 0.67
and 1.34 respectively. :

The curve of changes in the mean intensity of infection on Muridae
had two peaks in 1971, and one in 1972. In 1971 the peaks occurred in
May (9.60) and November (7.38). A deep regression in numbers was recor-
ded from August till October, and in December (minimum 2.80; Fig. 6).
In 1972, the mean intensity of infection was gradually increasing from
March till the only peak in August (25.0), and then it was evenly decrcasing
till December. The minimum was recorded in March (4.00). Therefore,
the maximum in August 1972 corresponds to minimum in 1971. Also in
August 1972 the numbers of Sarcoptiformes, Mesostigmata and Anoplura
were high. In August of 1971 only Mesostigmata occurred in somewhat
large numbers, but even so, their numbers were three times smaller than
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6. Mean intensity of infection of Microtidae (1), Muridae (2) and Soricidae (3), in 1971
and 1972 with Arthropoda

in August 1972. Sarcoptiformes were poorly represented on Muridae of
Géry Sowie in both years. An exceptionally high number in August
(mean intensity of infection 10.11) resulted from collection of 180 A. apo-
demi on one A. tauricus.

The curve of changes in the mean intensity of infcction on Micro-
tidae had 2 peaks in 1971, and 3 peaks in 1972. The maximum in 1971
was recorded in March (18.04), and the second peak in December (12.28),
separated by a large drop in numbers in July, August and September
(minimum in August — 3.21). In 1972, a small peak occurred in May
(14.74). the other in August (17.30), and the maximum in November
(21.84). Between May and August, in July there was a large drop (5.68),
and an other in September (7.95). The differences in both years may be
summarized as follows: 1) greater numbers of Arthropoda, especially during
depression, in 1972; 2) the maximum in August 1972 corresponds to mi-
nimum in August 1971. This difference resulted from the increased num-
bers of Siphonaptera, Anoplura, Trombidiformes and Sarcoptiformes in
August 1972. P. silvatica and N. inopinata occurred in large numbers
in August, and in 1972 the numbers of L. brevipes and H. edentula were
high during that month. In August of 1971 the numbers of the latter
two species were very low.
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The collection of Microtidae consisted mainly of C. glareolus, and
the curve of changes in numbers of this species is almost identical with
the curve for Microtidae. The peaks in 1971 were reached in March (18.55)
and December (11.22); the minimum in August-September (3.26). In
1972 4 peaks were recorded: in March (12.00), May (16.70), August (16.61)
and November (22.12), separated by large drops in numbers in April
(5.58), July (5.80) and September (6.91; Fig. 7). These variations result
from erratic changes in the numbers of Anoplura (H. edentula) and Trom-
bidiformes (N. inopinata, N. zachvatkini) during the period from June
till November of 1972 (Fig. 7), and increase in numbers of Siphonaptera
(VIII — P. silvatica) and Sarcoptiformes (VIII, IX — D. hypuadei).

To sum up: the changes in arthropod numbers, whether for the entire
collection of small mammals, or a single family or species, are uneven
in the consecutive years and months. The dynamics of the numbers
of individual arthropod species has its own rythm, with periods of highs
and lows, repeated in time (seasons of a year), but with various strength.
Overlaping of numerical peaks or depressions, especially of dominant
species, is reflected in large differences in intensity and extensity of in-
vasion of the individual seasons of a year (months), in different years.
These differences are being realized simultanously, but differently in
different families and species of small mammals, particularly if they
differ considerably in the presence of specific species occurring in large
numbers. The population dynamics of arthropods is regulated by many,
simultanously acting, factors. An interaction of the individual species
is one of these factors.

ARTHROPOD FAUNA IN THE VERTICAL ZONES OF GORY SOWIE

In the previous parts of this study (HArrLiNGER, 1975, 1976a, b, 1977)
the faunistic composition of Siphonaptera, Anoplura and Acarinag in two
vertical zones of Géry Sowie, submontane (300-500 m a.s.l.) and montane
(600-900 m a.s.l.), and the changes in population dynamics of Arthropoda
on Microtidae, Muridae and Soricidae, have been discussed. The greater
diversity of the material collected in the montane zone has its source
in the greater habitat diversity of this region. The area studied was
smaller in submontane zone, and this fact must have also been of some
importance. There were 20 Siphonaptera species found in the montane
zone, and 14 species in the submontane zome. The differences are distinct
when one family of mammals is being considered. On Muridae of mon-
tane zone, there were 38 arthrop;)d species found, 10 more than in the
submontane zone.
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16

in 1971-1972, with Arthropoda (1)

i ity of infection of Clethrionomys glareolus,
g s (4), Siphonaptera (5), Anoplura

and Sarcoptiformes (2), Trombidiformes (3), Mesostigmata
(6) and Ixodides (T)

The arthropods collected exclusively in the montane zone may, with

few exceptions, occur in the submontane zone as well. These relations

are better characterized by the numerical data, especially in the cases
of Siphonaptera, Ixodides and some species of Trombfdr}formes.

The following belong to the common Species, having constant large
population (mean intensity of infection) in tl.le montane zone: P.' sil-
vatica (on Microtidae 4 times more numerous in the sum.m.cr.), P. {nden:-
tata (6 times more numerous in the autumn), N. zachvatkini, N. inopi-
nate and I. trianguliceps. . ‘

The following belong to the species, of which the mean llll‘tellSlt)' of
infection was high in the montane or submontane zone, in different se-
asons of a year: L. clethrionomydis (in spring 3 times more NUIMErous
in the montane zone, and in the autumn 6 times in the submontane zone)
and L. agilis (in spring and summer more numerous in the montane zone,
and in the autumn 3 times more nUmMerous in the submontane .zone).

H. edentula belongs to the species that were more numerous in the
(in spring 6 times more

submontane zone, during all seasons of a year

numerous). o
The mean intensity of infection of Siphonaptera on Microtidae was

higher in the montane zone, in spring, summer and autumn. The value
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for Mesostigmata was higher in the montane zone, in spring and summer,
and in the submontane zone in the autumn.

On Muridae, the value for Siphonaptera was higher in the submon-
tane zone, in spring, summer and autumn, and for Mesostigmata and
P. serrata it was higher in the montane zone, in spring and summer,
and in the submontane zone in the autumn.

The mean intensity of infection on Microtidae and Muridae, in rela-
tion to all arthropods, is different in both zones. On Muridae (in both
years), between July and September, the mean intensity of infection
was 9.17 in the submontane zone, and 14.84 in the montane zone (Fig. 8).
] 306-500m [ 500-300m This difference is connected with high

Microtidue Muridae numbers of A. apodemi, P. serrata and
H. affinis in the montane zone. Between
October and December, the mean inte-
nsity of infection in the submontane
zone was 11.55, and in the montané
zone only 5.17. The difference resulted
from the numerous occurrence of L.
agilis, P. serrata and H. affinis in the

submontane zone.

8. Mean intensity of infection of Microtidae and
Mouridae with Arthrapoda in three seasons of the
year, in submontane and montane zones

N

¥l - -1

No such differences between seasons of a year were xccorded on Micro-
tidae, although the numbers of both zones varied considerably. The
mean intensity of infection (for both years) on Microtidae and Muridae
is very simliar in both zones (10.21-10.92 and 9.61-9.49). N. zachvatkini,
one of the most numerous species in the collection, was scarce in the
submontane zone. This also refers to other common species, such as
I. trianguliceps, P. bidentata and P. silvatica. In spite of that, the mean
intensity of infection of Microtidae is similar in both zones. The low num-
bers of these species were compensated by greater numbers of other ar-
thropods. It turned out, that the ,flow™ of arthropods through the po-
pulation of small mammals is in both zones almost identical, as far as
the numbers are concerned in spite of distinct differences in.the parti-
cular seasons of a year.

8 — PPE 413



466 RYSZARD HAITLINGER
MIXED INVASIONS

Small mammals, by and large, are infected by a small number of
arthropods. Moreover, the migratory part of population is not as strongly
infected as sedentary population (Janron, 1968). Pa'rt. of arthropods
is made up of the permanent parasites, or those remaining on host for
a longer period of time (several days), i.e., representatives of the genera
Ixodes, Neotrombicula, Cheladonta. For periodic parasites, tfonsummg
blood, most likely the time of attack (day-night) is important, in connec-
tion with rhythmicity of blood content (lenowsxr,l 1972). Therefor'e,
the rthythm of blood taking, in a permanently occupied nest, could, in
different parasite species, be different in time. Probably the moment of
capturing the mammals in the trap is also important. However, these
problems are practically unknown.

The frequency of the mutual occurrence of the common arthropod
species on small mammals of Géry Sowie have hCC‘l—l observed.

In case of C. glareolus, 13.3%, of specimens were without a}'thropocl:..
Among the infected, 19.59% of specimens had 3 arthropod species, 15.1%
had 2 species, 14.8% — 4, 10.9% — 1, 8.7% — 5, 6.7% — .6, 4.6%, —
7,3.6% — 8,1.5% — 9, 0.7% — 10, and 0.6% had 11 species. _Rarely,
there were over 14 arthropods on a single individual. Considering the
infected specimens only, 10.4%, of C. glareolus was infected wil.:h 3 arﬂn’:-
pod specimens, 9.6% with 4 specimens, 9.2%, with 2, 0.3% with 1, 6.6%
with 5, 5,7% with 8 and 11, and 4.4% with 10 specimens. On 4.9% of
C. glareolus there were over 40 arthropeds. The largest number of ar-
thropods found on a single C. glareolus was 164. The next lower number
was 98. ‘ '

The mechanisms regulating the numbers of external parasites on
a host are not precisely known. It is considered that the regulation of
numbers of permanent external parasites (mainly lice) takes place .by
their active removal from the body surface in the process of shedding
the host’s hair, and by high mortality of hosts (Vysockaja, 1967).- Mass,
pure or mixed infections of small mammals are rare. On Rodentia and
Insectivora of body weight up to 60 g, rarely over 100 lice were collected
(192, 116, 318, 274; WEGNER, 1957; SzCZESNIAK, 1963 ; SkiBINSKI, 1970;-
Sosnina, 1970). Sometimes, the hypopial dcut,mymphs of D.- hypuadei
and 0. soricis, or specimens of the genera Myocoptes and Lzstraph‘orns
were collected in large numbers (Dusinin, 1953; WEGNER, 1957).

Only 4 times, over 30 H. edentula were collected on C. glareolus of

Géry Sowie (maximum 68).
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Under certain conditions, the regulating mechanisms fail, and the
mass invasions occur. The author collected in the north-eastern Bulgaria,
near Sabel, on a single M. arvalis, unbelievable number of 2392 external
parasites, including 1907 H. acanthopus, in all developmental stages.
Thus, on a single M. arvalis, there were almost twice as many lice, as
on 1388 small mammals collected in Géry Sowie in two years. This case
shows how great is a potential of small mammals as hosts. It turned
out, that such high number of H. acanthopus did not hinder the devel-
opment of other arthropods, since on this host representatives of the
genus Myocoptes (453) and Oribatidae, Trombidiformes, ard others, were
also found. ‘

At the mass occurrence of 2-3 parasite species on one host, the para-
site species are localized separately (SosNina, 1967a), but this was not
the case with M. arvalis, mentioned above.

There are opinions of mutual exclusion of some arthropods, espe-
cially Siphonaptera and Anoplura (WeGNER, 1970; BARTEOWSKA, 1973).
This interdependence was observed on C. glareolus. Siphonaptera, more
frequently than other arthropods, occupy the host body alone (13.5%,
of all collections), Mesostigmata (8.8%,), Anoplura (6.4 %> Ixodides (5.3%,),
Trombidiformes (3.7%) and Sarcoptiformes (2.6%).

Siphonaptera were most frequently collected together with Meso-
stigmata (66.9%), Trombidiformes (41.2%,), Sarcoptiformes (32.8%,), Ano-
plura (25.7%) and Ixodides (14.2%). This, more or less, corresponds
to the numbers of these arthropod groups in the collection.

For Anoplura, there were 53.99, of mutual collections with Siphon-
aptera (together with the presence of other groups). Siphonaptera were
only collected together with 4noplura, and in respect to lice such collec-
tions made 4.3%. In all collections, over 10 lice on a host, (with the
exception of two cases) the Siphonaptera were present.

Composition of fleas, occurring together with large number of H. eden-
tula, does not correspond to the numerical proportions in the collection.
Most frequently it was collected together with M. turbidus, C. agyrtes
and P. silvatica. Other common species, such as P. bidentata, R. integella,
were exceptionally collected with H. edentula.

On 470 infected C. glareolus, only 18 times (3.89%), there were more
than 10 specimens of 2 or more different species collected on a single
animal. For example, 23 H. edentula occurred with 23 L. clethrionomydis
and 2 specimens of other species; 41 H. nidi occurred with 11 C. agyrtes,
11 R. integella and 11 specimens of other species; 53 D. hypuadei occurred
with 24 N. zachvatkini, 10 R. integella and 11 other arthropods; 53 V. ino-
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inata occurred with 10 P. silvatica and 18 others; 12 H. nidi occurred
with 11 D. hypuadei; 8 N. zachvatkini with 8 R. integella and 4 others.

Among other Microtidae, and in Muridae, the infections usually
consisted of many species. The percentage of single species infections
is higher on Muridae (A. sylvaticus 23.7 % A. agrarius 20.9%, 4. tauricus
209,) than on Microtidae (P. subterraneus 10.8%, M. agrestis 9.3%,
M. arvalis 3.5%)-

Usually there are 2-4 species infecting the host. At the most, on

P. subterraneus and M. arvalis, there were 13 species, and on M. agrestis
10 species; on A. tauricus 9 species; A. agrarius 7 species, A. sylvaticus
6 species. On A. tauricus 20 specimens of L. agilis and 16 specimens of
P. serrata occurred along with 5 specimens of different Acarina species
and C. agyrtes. Three more times L. agilis occurred together with P. serrata
in large numbers (41 .93, 78:9, 98:20), but always along with single
specimens of other Acarina and twice with other fleas: C. agyrtes and
"M. turbidus. Eight fleas (5 C. agyrtes, 2 C. solutus, 1 C. assimilis) were
collected with 8 L. agilis and 1 I. ricinus. Collections of P. serrata with
Siphonaptera mzde 34.5% of all lice collections.on A. tauricus. Fleas,
without company of other arthropods were only 4 times collected on
A. tauricus.

Only once a large number of H. affinis (68) was collected on A. agrarius,
along with 1 specimen of E. stabularis. 17 Siphonaptera were accompanied
by 5 Acarina (H. nidi, E. stabularis), and T other Siphonaptera occurred
along with 4 H. affinis and 2 Acarina.

Once, on A. sylvaticus, large pumber of L. agilis (77) was collected
with P. serrata (40).

There were 71.4% of comon collections' of H. acanthopus with
Siphonaptera (9 H. acanthopus and 4 Siphonaptera; 4:23, 5:13) on
M. agrestis.

64.79%, of H. acanthopus collection on M. arvelis occurrep along with
Siphonaptera. There were many cases of nuImerous OCCUrrences, for example
8 H. acanthopus -+ 6 Siphonaptera + 11 Aecarina, and 14 + 6 4+ 20,
6+ 4+ 24, 11 4 3 + 25, and T4 74+ 15.

On P. subterraneus, out of 9 collections of H. acanthopus, 7 were to-
gether with Siphonaptera: 99 H. acanthopus and 1 H. edentula with 8
Siphonaptera 7 C. agyries and 20 Acarina (9 species).

The mammal species differ in respect to percentage of infections in-
volving large number of arthropods. On M. arvalis, infections involving
more than 20 parasites on one host made 38.6% of collection, and on
A. agrarius only 3.0%. Out of only 3 A. tauricus, C. glaréolus and A. syl-
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vaticus there were over 100 arthropods collected. The largest number
of arthropods collected on a single host (A. tauricus) was 199 (Table 3).

The examples, given above, show that the joint occurrence of Si-
phonaptera and Anoplura, and the other groups of Arthropoda, is frequent
at least in the studied material. The actual set of arthropods on ghos;
is a resultant of many factors. One of them is an interaction of the species
{nvolved. Along with a high infection with one parasitic species Pthere
is an increase in the numbers of other parasites on a given host (I::.DL'ER
NiLssox, 1973). This is not so distinct in the material from Géry Sowie,
However, frequently, high numbers of the dominant species occurrﬂi
together with high numbers of other arthropods. -

Large surface of host body and rich food supplies reduce-in most
cases, antagonistic relations between species. The variability in parasite
numbers also reflects the situation in host’s nest. However, the relations
existing there, are not adequately known, and the role of individual
components has mot been adequately explained. SosNiNA (1967a, b)
VysockaJA (1967) stress the regulatory role of predacious Coleo ‘ten;
and Mesostigmata, chiefly in the nest, but also on the host. All Mesapsxi -
mata occurrimg on C. glareolus in Gory Sowie may be ‘‘suspected” f)f
attacking other arthropods, but they occur as single specimens, and the
accompanied arthropod fauna varied. Moreover, the length of time for
thich these Mesostigmata remain on a host is unknown, and their role
in parasitocoenosis and degree of their ,interest” in other parasites ma
only be suspected. It is known that the length of time when pPriDd.ijl.:
parasites remain on host depends on temperature and Ilumidit);. For
example, P. silvatica, at low temperature and high humidity rarely takes
blood and spends less time on a host (Korneev, GiBET, NIKIFOROY
1974), which is reflected in variability of its numhe;s on smaﬂ,
mammals.

.It is possible, that a regulatory role is played by larvae of Siphonaptera
which may feed on small insects and mites, eggs and smaller larvae o;'
their own species, and also attack adult fleas (REITBLAT, BELOKOPYTOVA
1974). ' ,

Thc above examples illustrate the difficulties in interpretation of the
problems under discussion, especially that species composition of inver-
tebrates in the nest is 3 times as diverse as that of arthropods on a host
(Mrciax, Damer, Rosick¥, 1966; Vysockaja, 1967).

The above relations, in respect to the most common specics, illustrate
the shift of activity on a host in time. These shifts are observed in sphere
of groups under discussion. In Siphonaptera they concern spring C. con-
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gener, summer P. silvatica, autumn P. bidentata and R. integella; in I_xu-
dides — 1. trianguliceps, I. ricinus; in Trombidiformes — N. zachvatkini,
N. inopinata.

Antagonistic situations occur as a result of high occurrence of some
of the species taking place at the same time, which is more lm]:m.rtant
at the higher ecological specialization. For example IV. zachvatkini and
N. inopinata in 98-999%, occur in ears of rodents (KoLEBINOVA, 1974).
Antagonistic relationship of L. clethrionomydis and H. nidi was observed
by Harruincer (1976, b). .

The numerical peaks of dominant species of different ecological re-
quirements, overlap each other. '

Small mammals were collected on the boundary of two environments,
which permitted observation of the extent of transfer of speciﬁ_c fauna
onto the accidental hosts. The number of accidental hosts varies, and
depends on the parasite numbers and the numbers, activity and 'com:act
possibilities of the host. Exceptionally, a specific parasite occurs 1n great
numbers on an accidental host. Only 0.8% of L. clethrionomydis were
collected outside C. glareolus, 4.9% of L. agilis outside A. sylvaticus a_nd
A. tauricus. L. jettmari was only 3 times collected outside A. agrarius

EXTENSITY AND INTENSITY OF INVASION DEPENDING ON HOST'S SEX

There are opinions that the infection indices depend on host’s sex.
Usually males are more strongly infected with Siphonaptera than females
(Brinck-LinproTH, 1968 : ULMmaNEN, MyLLyMAKT, 1971 MaunNERT, 1972;
Peus, 1972; HarrLiNGER, 1974b). Higher infection of males of some spe-
cies of Rodentia with Anoplura was observed by Coox, Beer (1958),
and in Tespect to Mesostigmata and Ixodides by CoTTON, Warts (1967),
Eprer (1972, 1973) and Urmanen (1972). However, not all arthropods
were investigated in this respect. o

In Géry Sowic the differences in the extensity of invasion are dlStl-nCt
only in case of Muridae (Soricidae were not investigated). The A. tauricus
males werc more frequently infected than females (by 11.1%), while in
case of A. agrarius and A. sylvaticus higher invasion was recorded on
females. There were no differences in the extensity of invasion of the
sexes in case of Microtidae. The males and females of M. agrestis and
P. subterraneus werc infected in 100% (Table 8). On males of all specfea
of Rodentia, with an exception of 4. agrarius, a higher intensity of in-
vasion was recorded. The greatest difference existed between sexes of
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Table 8. Extensity and intensity of invasion on males and females of some rodent species

. Pitymys

Clathrio- Microtus Microtus Pl Apod Apodsmus Apod.
nomys agrestis arvalis —— tauricus sylvaticus agrarius
glareolus (L.) (PaxLr.) (vE SEL. (PaLr.) (L.) (PaLr.)
(Scanxn,) Loxe.)

2 |

3 2 | ¢ e | a | 2] ¢ g & 2 | g 2 | g

Extensity of invasion

84.0 | 875 |100 [100 |93.7 [93.3 | 100 | 100 | 80.5| 91.6| 94.7‘| 83.3 | 85.7 |175.5

Intensity of invasion

10.12 | 1262 | 13.65| 15.45| 8.54| 29.64| 8.65| 19.25] 11.55| 16.73 | 7.22| 12.80 | 7.27 | 3.89

M. arvalis (by 21.10) and P. subterraneus (by 10.60). The smallest were
recorded on C. glareolus and M. agrestis. The intensity of invasion was
by 3.38 higher on males of 4. agrarius (Table 8).

These differences are effected by many factors, difficult to detect.
Different arthropod species vary in this respect. The intensity of inva-
sion of H. edentuls on both sexes of C. glareolus undergoes considerable
changes "during a year. In July and August (jointly) the intensity of
invasion on females was 3.31 and on males 8.00; in May and June (jointly)
the values are equal (8.47 and 8.48). In respect to Mesostigmata, the -
differences in intensity of invasion on C. glareolus were recorded in the
autumn. In the autumn of 1971 the higher intemsity of invasion was
recorded on males (2.57 99; 6.59 33), and in the autumn of 1972 on
females (4.17 22; 3.16 33). The extensity of invasion on males was higher
in all seasons of the year by 8.1-11.7% (HArTLINGER, 1976b). Largé
differences were recorded on Ixodides. The extensity of invasion was
higher on males, and intensity on females. IV. zachvatkini (Trombidiformes)
had higher extensity of invasion on males of C. glareolus between October
and December, while there were no differences between March and June.
The same results were obtained in both years (Harrringer, 1977).

The examples, quoted above, show, that the host’s males and females
are not equally attractive to different parasitic species. However, many
facts indicate that activity of males, numbers and structure of host’s
population and population of parasite, as well as season of a year effect
this phenomenon. This is supported by the different results from different
regions but for the same hosts (EDLER, 1973). More observations are
required in order to make general conclusions.
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EXTENSITY AND INTENSITY OF INVASION DEPENDING ON HOST'S BODY
SURFACE (AGE)

The numbers and faunistic composition of arthropods depend on
body surface and age of their host. This is supported by Smrr (1962);
Brinck (1966) ; ULMANEN, MYLLYMAKI (1971). Coox, BEER (1958) reported
correlation between infection with Anoplure and host’s age only in the
case of Microtus pennsylvanicus. Certain correlations were reported b_y
Eprer (1969, 1972) for Mesostigmata.

The problem has been studied on C. glareolus of Géry Sowie, with
respect to all arthropods. The mammals were classified into three size
groups roughly corresponding to age classes (HarTLiNGeR, 1965), and
both sexes were analized separately.

The annual extensity of invasion of both sexes was smallest in size
group I (80.1-95 mm), and the highest (100%) in size group 111 (above
105 rm). The strongest individuals, occupying the best shelters, are
infected in 100%. The extent of infection, more likely, depends on the
place of residence of mammals and not on their body surface (it mainly
concerns periodic parasites). This is indicated by observations in different
seasons of a year. Between March and June, in all three size groups, the
extensity of invasion reached 100% on females; on males of the group 1
919, and in the other two 100%. Between VII-IX and X-XII the
extensity of invasion in groups I and II (95.1-105 mm) varies: on males
67.6%-90%, on females 70%-100%; in group IIL it always reached 100%,.
Between VII-IX on males of group I it reached 67.6%, and in group
II 84.89%,. Between X-XII the situation is reversed: 90% in group I
and 81.8% in group II. A similar sitnation was observed on females.

The intensity of invasion on males was similar in all three size groups
(the highest in group 11 13.0). A similar situation existed on females of
group I (9.87) and II (11.68), but in group III the intensity of invasion
on females was twice as small (6.95). These relationships, analized for
individual arthropod groups and species, have been presented in previous
parts of this report (HAITLINGER, 1975, 1976a, b, 1977).

ZOOGEOGRAPHIC CHARACTERISTICS OF ARTHROPODA OCCURRING ON
SMALL MAMMALS OF GORY SOWIE

The number of publications on zoogeography of parasitic Arthropeda
is small in European litcrature. The best information concerns Sipho-
naptera (Rosick¥, 1966; Svcru, Hamar, 1968; SmT,,1969; Svau, 1973).
The interpretation of actual ranges of some fleas is given by BRINCK-

IPHONAPTERA AND ANOPLURA ON SMALL MAMMALS 473

-Lixprora (1972, 1974). The distribution of Anoplura in Europe was
discussed by Beaucournu (1968). A zoogeographic analysis of European
Trombiculidae was carried out by Kepka (1968), and of mites of verte-
brates of Roumania, by Sovomox (1973).

There is no zoogeographic information concerning these arthropods
in Polish literature. Lately BarTkowska (1973) has published such in-
formation for Siphonaptera of Tatras.

Géry Sowie occupy small area, and according to division of Poland
into zoogeographic regions, are the transition zone between Western
and Eastern Sudetes. Only two zones, submontane and montane, may
be distinguished in Géry Sowie, where the elevation is only in over 1000 m
at one point. Spruce dominates in the forest stands, and in some places
beech is a dominant forest species. There are also mixtures of spruce
with beech, birch, sycamore maple and oak. The faunistic compositions
of small mammals of Géry Sowie and Karkonosze are same (HAITLINGER,
1973 b; Cuuposa, Harruincer, Hunrdskr, 1973). Therefore, the faunistic
description of arthropods occurring on small mammals of Gory Sowie
may be assumed as representative for the entire Western Sudetes. There
are some differences between Gory Sowie and Karkonosze, but the knowl-
edge of arthropods connected with small mammals of the latter region
is small. There are less species of Siphonaptera known from Polish Kar-
konosze than from Géry Sowie (HArrLiNcer, 1970b). In Czech Karko-
nosze, 3 mountain species were found that are not present in Géry Sowie:
Haemogamasus bregetovae MRCIAK, Amphipsylla sibirica (Wagen.), Pero-
myscopsylla fallax (Rorms.) and Ctenophthalmus uncinatus (Waen.)
(Mrcrax, 1959; Rosick¥, 1959).

The present’ analysis is introductory, and further studies on external
parasites of predaceous and hoofed mammals, bats, birds and reptiles,
including the alpine zone of Karkonosze, will make the full zoogeographic
description of Sudetes possible. But, at this time already may be stated
that the fauna of Sudetes was formed differently from the fauna of the
Western Carpathians. This is indicated by the distribution of many ani-
mal groups, e.g., the differences in flea fauna between Sudetes and Tatras
are greater than between Tatras and Eastern Carpathians (BARTKOWSKA,
1973).

Four zoogeographic elements were distinguished among Siphonaptera
of Géry Sowie. At the closer examination of the whole flea fauna of small
mammals of this region, most likely a holarctic element could be distin-
guished: Tarsopsylla octodecimdentata (Kot.), known from Lower Silesia
(Skurarowicz, 1964).
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I. Cosmopolitan species: L. segnis, IN. fasciatus. These are faunistic
elements rare in the mountains, limited to the lowest regions, remaining
in the direct neighbourhood of people communities, and only exceptio-
nally occurring in large numbers in the higher parts of mountains (Harz-
LINGER, 1971).

I1. European species: H. talpae, C. agyrtes, C. obtusus, C. solutus,
R. pentacantha, P. silvatica, P, soricis, P. kohauti, P. similis. They make,
beside Eurosiberic element, the basic group of species.

III. Eurosiberic species: H. orientalis, C. assimilis, C. congener, R. in-
tegella, P. bidentata, M. turbidus, M. arvicolae, M. penicilliger, M. sciuro-
rum, D. dasycnema. ) '

IV. Mountain species: A. nuperum.

Siphonaptera of Polish mountains are not adequately known, and the
data are limited. The main structure of Siphonaptera of small mammals
of four, better known mountain ranges: Géry Sowie, Beskid Zywiecki,
Tatra and Pieniny, is made up of European and Eurosiberic elements.
The Siphonaptera fauna of Carpathians and Sudetes was formed in diffe-
rent ways. This is indicated by ranges of some species that terminate
within Tatras (BArTkowska, 1973). The attempt of interpretation of
actual distribution of 4 subspecies of M. penicilliger was presented by
Brince-Lizxprorr (1974). According to this author Sudetes are the
border arca for population of M. p. mustelae and M. p. kratochvili. M. p.
kratochvili, migrating from east and south, occupied Carpathians, and
in Sudetes got in contact with M. p. mustelae. It is more difficult to explain
the actual distribution of P. silvatica and C. congener. P. silvatica, known
from morthern and central Poland, and from Czechoslovakia, Roumania
and Bielorussia, omits Polish Carpathians. This is also true of C. congener,
found only in Beskid Zywiecki, as far as Polish Carpathians are concerned.
This disjunction is not explainied by the attachement of C. congener to
warm habitats (oak and hornbeam forests). In Géry Sowie, they occur
in spruce and mixed stands, while in Pieniny, Gorce and Beskid Wyspowy
there are many hornbeam stands. Covering of Poland by these two species
probably took place from east and west. P. silvatica occupies also nor-
thern parts of Poland, but the southern populations have not joined.

Rich fauna of Siphonaptera is characteristic of Géry Sowie, as well
as, lack of (other than 4. nuperum) mountain species and horealmountain
species, which is explained by low elevation of these mountains and
the historic causes of elimination from Sudetes Megabothris rectangulatus
(WanL.) and Rhadinopsylla mesoides Smir.

After elimination of elements, mutual for Tatras and Géry Sowie,
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and the species undoubtaly occurring in both regions, such as Archeo-
psylla erinacei (Boucng), Tarsopsylla octodecimdentata, Pulex irritans L.,
L. segnis, N. fasciatus, C. bisoctodentatus, it turns out that the difference
between two ranges has 1) an ecological basis: warmth loving C. solutus
omits Tatras, Beskid Zywiecki, and occurs frequently in Pieniny (Harr-
LINGER, 1974b); high mountain 4. sibirica omits low Sudetes; 2) a histo-
rical basis: lack of P. silvatica, C. congener, P. kohauti and R. pentacantha
in Tatras, and high mountain M. rectangulatus, R. mesoides and P. steini
in Sudetes, and lack of C. uncinatus in Goéry Sowie and Karkonosze cannot
be explained by the ccological factors.

The elimination of high mountain species permits to note that the
fauna of Siphonaptera of small mammals of Géry Sowie is richer than
at the corresponding elevations of Tatras and Beskid Zywiecki,

Anoplure

6 lice species of Géry Sowie belong to 4 zoogeographic elements:
I. Borcal-mountain: Polyplax hannswrangeli Excu., H. edentula; II. Hol-
arctic: H. acanthopus; III. Palearctic: P. serrata, H. affinis; IV. Palaes
arctic, Ethiopian, Oriental: P. reclinata.

Four species have very wide geographic range and practically occur
in agreement with distribution of hosts. Only P. reclinata, connected
with the genus Crociduras, occurs rarely under our climatic conditions.

Out of two boreal-mountain species, P, hannswrangeli is connected
with Alps and Sudetes. In Carpathians it occurs in Slovac Tatras. It
is also present on Polish lowland and in Bielorussia. H. edentula, in spite
of its numerous occurrence in Poland and Europe, it is known from only
few localities: Alps, Sudetes, Roumanian Carpathians, Pieniny and nor-
thern Poland (BEAvcour~vu, 1968; HAITLINGER, 1974a). The distribution
of H. edentula is not limited to Alps, Sudetes and Carpathians, because
the author has collected it also in Balcan massif and in Bulgarian Rodopes.

Aearina

Beside the parsites, other Acarina, occuring on small mammals acei-
dentally are rare and of unknown distribution in Europe. The following
list, therefore, does not include all collected species. -

I. Cosmopolitan species: A. fahrenholzi, A. casalis, E. stabularis,
P. pygmaeus, P. quisquilisrum, P. longicornis, A. farris, M. musculinus.

I1. Holarctic-neotropical: D. hypuadei.
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III. Holarctic species: H. nidi, H. microti, H. isabellinus, H. carnifex,.
M. japonensis, R. lemnina, P. claparedet.

IV. Palaearctic species: L. agilis, H. horridus, E. emarginatus, P.
necrophori, V. kochi, P. onoi, B. bavarica, P. spinosus.

V. Eurosiberic species: L. hilaris, L. jettmari, M. rossteus, C. mucro-
natus, I. trianguliceps.

V1. Euronearctic species: O. soricis, A. pedispinifer, N. autumnalis,
M. musculi, P. magnus. )

VII. European species: H. hirsutus, H. hirsutosimilis, H. sardoa,
H. heselhausi, H. oblonga, H. soricis, H. apodemi, C. minor, M. tardus,
M. montanus, G. longispinosus, H. pseudoperforatus, H. intermedius, P. bre-
vicornis, P. alpestris, P. runciger, P. distinctus, P. kraepelini, P. remberti,
P. lunulatus, E. ostrinus, P. furcifer, N. zachvatkini, N. inopinata, Ch.
costulata, P. soricis, P. microti, B. cultrata, A. elongatus, X. krameri,
T. tenax, L. brevipes, A. apodemi, I. ricinus.

VIII. Mountain species: G. alpinus.

IX. Boreal-mountain species: L. clethrionomydis, M. ingricus.

X. Westeuropean species: X. punctatus, P. forcipatus, P. erlangensis,
P. krczali, P. stammeri.

Almost half of Acarina collection is made up of European species (34),
and the next are holarctic species of very wide ranges (10), and cosmo-
politan species (8). There were 8 palaearctic species, 5 Eurosiberic, 5
Euronearctic and 5 Westeuropean. Boreal-mountain (2) and mountain (1)
are the smallest groups. These proportions undergo changes along with
better knowledge of distribution of rare species.

Among Trombidiformes, the most numerous are European elements (7),
Westeuropean (5), and holarctic, palaearctic, Euronearctic (2 each).
The species from the family Myobiidae, connected with the hosts R. lem-
nina and P. claparedei, have the greatest holarctic range.

Among the most poorly represented Trombidiformes, there is a lack
of elements with wide distribution. Kepxa (1968), working on the di-
stribution of Trembiculidae in Europe, noticed, that most of the species
have holomediterranean range (atlanto-, adriato-, pontomediterranean),
and only few species, such as N. zachvatkini, N. autumnalis and N. ino-
pinata have a wider range. Compact range of southern elements ends
in southern Hungary and Roumania.

Among Sarcoptiformes, there were 4 European species, 2 Euronearctic,
2 cosmopolitan, 1 holarcticsneotropical, 1 holarctic and 1 Westeuropean.

Among Ixodides, thexe is 1 Eurosiberic and 1 European species.

Almost half of Mesostigmata collection is made up of European spe-
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cies (22). There are 6 cosmopolitan, 7 holarctic, 5 palaearctic, 4 Euro-
siberic, 1 Euronearctic, 2 boreal-mountain, and 1 mountain species.

The review of zoogeographical elements of Acarina of Géry Sowie
permits the following conclusions: 1) the mountain and boreal-mountain
species of parasitic mites or mites accidentaly connected with small
mammals are poorly represented. The mountain and boreal-mountain
elements are rarc in this group not only in Sudetes, but also in Tatra
Mountains, from which Mrciak (1958) reported boreal-mountain Hir-
stionyssus tatricus MRCIAK and mountain Haemogamasus bregetovae; 2)
there is a large percentage of elements which are very widely distributed —
509% of all collected species (cosmopolitan, holarctic, palaearctic and
other); 3) no natural ranges of any species terminate in Poland, with
the exception of northern boundary of Ch. costulata, and western boundary
of L. jettmari, and the species occurring in Géry Sowie may probably
be found in the most of the regions of this country.

The European element was most numerous (40.1%), the next was
Eurosiberic (149%) and Holarctic (10.3%) (Table 9). There are 5 nume-
rous and 3 medium numerous species in the Eurosiberic group. There
are 4 numerous or medium numerous species in each, Holarctic and Pa-
lacarctic groups. Out of boreal-mountain species, 2 are numerous (L. cle-
thrionomydis and H. edentula), and 2 mountain species were represented

Table 9. Zoogeographical elements in arthropod fauna of small mammals in Géry Sowie

8 "
I = £ = & !
Zoogeographical elements £ = -g‘ E |8

2| 5| g S S| = |3

= = = g = = 3 )

o) = = =~ v s = 7o
European 9 22 | 1 4 1 43 | 40.1
Eurosiberic 10 4 15 1 14.0
Mountain 1 1 2 1.9
Boreal-mountain 2 2 4 3.8
Palaearctic 2 5 2 9 8.4
Holartic 1 7 2 1 11 | 10.3
West European 5 1 6 5.7
Furonearctic 1 2 2 51 47
Holarctic, neotropical 1 1 0.9
Cosmopolitan 2 6 2 10| 93
Palaearctic, Ethiopian 1 1 0.9

Total 22 |6 48 | 18 11 2 | 107 |100.0
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by single specimens. The cosmopolitan elements were scarce, and they
were grouped close to buildings. 'Only E. stabularis and P. pygmaeus
were collected more frequently, and far away from the buildings.

RESULTS

The studies, carried out in Géry Sowie, in 1971 and 1972, are the
first attempt to determine the species composition of all arthropod groups
occurring permanently, periodically and accidentally on small mammals
of one region (with the exception of some Acarina families, e.g., Demo-
decidae and Psorergatidae). They supplemented the knowledge of Polish
" fauna, especially the fauna of Acarina. Out of 106 species of Arthropoda,
there were 61 species collected for the first time in Polish Sudetes, inclu-
ding 1 Siphonaptera species, 1 Anoplura, 32 Mesostigmata, 15 Trombidi-
formes, 10 Sarcoptiformes, and 2 Ixodides. There were 19 species new
to the Polish fauna, including 12 Mesostigmata, 6 Trombidiformes, and
5 Sarcoptiformes.

Many ecological and biological data were obtained for the commeon
arthropod species. The period of their occurrence, the increases and
regressions of their numbers were established, as well as their connections
with small mammals.

The dominant species and the species of greatest stability of occurrence
were distinguished in each group of Arthropeda under discussion. The
peaks of abundance of individual species of one group occur at different
times. However, the peaks of species of different systematic groups overlap
one another. The dominance is seasonal and concerns a short period of
time (a month), or along period (3-6 months). The degree of dominance
and stability has been established for most of the small mammals of Géry
Sowie.

The faunistic diversity of arthropods of small mammals of Géry
Sowie is very rich, as compared with other associations. This fact is
probably responsible for the low numbers of individual species, out of
which only two make over 109, of the collection.

Mesostigmata were the most strongly diversified group, but almost
half of them are nonparasitic species, Only 7 Mesostigmata species made
up over 1% of the collection (Table 1).

Out of Siphonaptera 6 specics made up over 1% of the collection,
from Trombidiformes 2 species, Sarcoptiformes 4 species, Anoplura 3, and
Ixodides 2 species.

The dominance of individual species of the families Microtidae, Muridae
and Soricidae varies with season of the year.
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Small mammals living in a forest or at its edge, but in the moist
habitat have a more diversified fauna than the species of open area or
edge of a forest but in dry places. The number of arthropod species on
a host depends on its numbers, area occupied, valency and activity.

The following have the most diversified arthropod fauna: C. glareolus
(80 species), S. araneus (66) and A. tauricus (63 species). The poorest
was found on S. minutus (14 species).

Fauna of Microtidae of border habitats in Géry Sowie may be practi-
cally identical, but individual host species are differentiated by the com-
position of dominants and the percentage of 6 arthropod groups under
discussion. A high extensity of invasion of Mesostigmata and Siphonaptera
is characteristic for Microtidae. The species of the genera Microtus and
Pitymys differ from C. glareolus in Géry Sowie by their greater extensity
of Sarcoptiformes and smaller of Trombidiformes. Only 4-6 arthropod
species had a high extensity of invasion on all Microtidae.

Among Muridae, there is a large faunistic similarity between A. tauri-
cus and A. sylvaticus. Both species are characterized by high dominance
of Mesostigmata (the highest among small mammals of Géry Sowie, in
case of A. tauricus), and a high percentage of Anoplura and Sarcopti-
formes and small of Trombidiformes.

A. agrarius is characterized by the presence of specific elements:
L. jettmari and H. affinis and the low percentage of Mesostigmata, and
high percentage of Anoplura, Siphonaptera and Sarcoptiformes.

Soricidae are characterized by high faunistic diversity and a diffcrent
arrangement of dominance of different arthropod groups. The most out-
standing is S. minutus with its high numbers of Ixodides (56.9%) and
low percentage of Siphonaptera (10.3%). S. araneus and S. alpinus had
the largest number of similar characteristics. With the exception of
S. minutus, Soricidae are characterized by high percentage of Siphon-
aptera.

Soricidae were considerably less infected than Microtidae and Muridae
(extensity of invasion 59.5%, 86.3%, and 88.69,). M. agrestis and P. sub-
terraneus were the most strongly infected (in 1009%,). S. minutus (35.69%,)
and S. araneus (60.8%) belong to the least strongly infected.

The highest mean intensity of infection was recorded on M. arvalis
(17.51), and the lowest on S. minutus (0.98).

The numbers of the most common arthropod species considerably
varied during consecutive years and in different seasons of the year.
This is reflected in the population size curve of all collected small mammals.
During the period when the arthropcd numbers were low (1971) the
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curve had two peaks, when the numbers were high_ (1972) the curve
had four peaks. The minimum of arthropod numbers in 1971 correspond
in time to maximum in 1972. '

1-3 arthropod species dominate during most months. Their number
varies with seasons of the year. Usually it is smaller in the first half of
the year. _ _ :

The changes in arthropod numbers concerning the entire set of small
mammals, or single family or a single host species take a d.lfferf:nt course
in the consecutive years and months. Overlapin_g of nurm?ncal p'eaks
and depressions, especially of dominant species, is reflected in co‘n31der—
able differences in intensity and extensity of invasion between different
seasons of a year (months), and in different years.

The faunistic structure and changes in arthropod numbers have been
observed in submontane zone (300-500 m as.l) and montane zone
(600-900 m a.s.l.). Smaller number of species was recorded in suhmon‘ta.ne
zone, and a considerable fluctuation in numbers of most common spcclei
has been observed in both zones. It turned out, that the annual “flow
of arthropods through the population of small mammals is_ almost. ic‘len-
tical in both zones as far as numbers are concerned, in spite of distinet
differences in particular seasons of a year.

Pure, mixed and accidental invasions have been discussed. It was
concluded that infections with over one hundred arthropods on a single
host are very rare (maximum 199). Mutual occurrence of Siphonaptera
and Anoplura, and also other arthropod groups is frc‘quent. Most fref-
quently the presence of 2-4 species was recorded on a single host (II.I'CIX.I-
mum 13 species — M. arvalis, P. subterraneus). The pel:centage of single
species infections is much higher on Muridae (A. s?'h{atwr:cs 23_.7 %) than
on Microtidae (P. subterraneus 10.89%). Antagonistic situations occur
when high occurrence of common species, especially thosel thz}t oceupy
identical ecological niches on a host, overlap onc another in time. )

Specific parasites rarely occur on accidental ho-sts (0.8% L clethrio-
nomydis outside C. glareolus, 4.9% L. agilis outside A. tauricus and
A. sylvaticus).

Differences in arthropod numbers between both sexes of a host were
also observed. As a rule, the males arc more strongly infected (intensity,
extensity of invasion), with the exception of A. agrarius and A.. sylva-
ticus. The differences vary with different arthropod groups and different
host species. The activity of males, as well as the alctiwt)lr and structure
of host population, and the season of a year determine this p?lenomenon.

The relationship between arthropod numbers and the size (age) of
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host have also been observed. This relationship is different in different
arthropod groups and in different arthropod species. It is assumed that
important role is played by the place of residence of mammals, and not
their age or size.

The zoogeographical characteristics of the arthropod complex have
been demonstrated. Géry Sowie are characterized by a small number
of mountain and boreal-mountain elements, and high number of European
and Eurosiberic elements. The number of cosmopolitan elements, con-
centrated near buildings, is very small.

STRESZCZENIE

W strefie podgérskiej (300-500 m npm) i gérskiej (600-900 m npm)
Gér Sowich, od marca do grudnia, w latach 1971-1972 przeprowadzono
badania faunistyczno-ekologiczne nad Siphonaptera, Anoplura i Acarina
drobnych ssakéw. Z 1388 gryzoni i owadozernych nalezacych do 17
gatunkéw zebrano 11532 roztocze nalezace do 106 gatunkéw. Naj-
liczniejsze w zbiorze sa Mesostigmata (38,6%,), najrzadsze Ixodides (3,5%).

Najbardziej zréznicowane faunistycznie sa Mesostigmata, lecz niemal
polowe ich stanowia gatunki niepasozytmicze. Wyréiniono wéréd stawo-
nogéw gatunki dominujace i o najwigkszej stalodci wystepowania.

Liczba gatunkéw stawonogéw na zywicielu zalezy od jego liczebnodci,
arealu przez niego zajmowanego, zakresu walencji i ruchliwoéei. Naj-
bardziej urozmaicona faung stawonogéw w Gérach Sowich posiadaja:
C. glareolus (80 gatunkéw), S. araneus (66) i A. tauricus (63); najubozsza
S. minutus. Soricidae byly zaraione w znacznie mniejszym stopniu od
Microtidae i Muridae. Do najezedciej zarazonych naleza: M. agrestis
i P. subterraneus (w 1009); do najrzadziej S. minutus (35,6%) oraz
S. araneus (60,8%). Najwyzsza érednia intensywnosé zarazenia notowano
na M. arvalis (17,51), najnizsza na S. minutus (0,98).

PrzeSledzono zmiany liczebnodei stawonogéw na drobnych ssakach
w obu latach z uwzglednieniem pér roku. W wigkszodel miesigcy domi-
nujg 1-3 gatunki. Nakladanie si¢ szczytéw liczbowych lub depresji,
zwlaszcza gatunkéw dominujacych, znajduje wyraz w glehokich réini-
cach w intensywnoéci i ekstensywnosci inwazji miedzy poszczegélnymi
porami roku (miesiacami) w réznych latach.

Przeéledzono strukture faunistyczna i zmiany liczebnosei stawonogdw
w strefie podgoérskiej (300-500 m npm) i gérskiej (600-900 m npm).

Oméwiono inwazje jednorodne, mieszane i przygodne, ustalajac, iz
zarazenia powyzej 100 stawonogéw na zywicielu zdarzaja si¢ bardzo

5 — PPE 4113
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rzadko (maksymalnie 199). Wspélne wystepowanie Siphonaptera, Ano-
plura, a takie pozostalych grup stawonogéw jest czeste. Najczedciej noto-
wano obecnoéé 2-4 gatunkéw na jednym zywicielu; maksymalnie 13
gatunkoéw (M. arvalis, P. subterraneus). Odsetek zarazen jednogatunko-
wych jest wyiszy na Muridae (maksymalnie u A. sylvaticus 23,7%,)
niz u Microtidee (maksymalnie P. subterraneus 10,8%,).

W populacji czesciej zarazone sa samce, z wyjatkiem A. agrarius
i A. sylvaticus. Zaleinoéé inwazji od wieku i powierzchni ciala zywiciela
przedstawia si¢ niejednoznacznie. Przyjmuje si¢, iz wazna role odgrywa
przede wszystkim micjsce przebywania ssakéw.

Przeprowadzono charakterystyke zoogeograficzna zespolu stawonogéw.
Géry Sowie cechuje mala liczba elementéw gorskich i borealnogorskich,
a przewaga elementéw europejskich i eurosyberyjskich.

Instytut Biologicznych Podstuw Produkcji Zicierzecej AR -
Zespél Zoologii
ul. Cybulskiego 20, 50-205 Wroclaw
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