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ABSTRACT: Species diversity of gamasid mites was studied based on data from a long-term survey of 11 species of small mammals
(six species of Rodentia and five species of Soricomorpha) in the middle taiga of Karelia. Six families, 17 genera, and 25 species
were found. Parasitidae (8) and Laelapidae (7 species) have the highest species richness. The structure of the fauna is
heterogeneous, ranging from free-living mites to permanent external parasites, with parasitic mites quantitatively dominating. The
core of the fauna includes parasitic species with wide Palaearctic distribution: Echinonyssus eusoricis, E. isabellinus, Hyperlaelaps
arvalis, Haemolaelaps dogieli, Eulaelaps stabularis Koch, 1836, and Laelaps hilaris Koch, 1836. The bank vole, field vole and root
vole have the highest species diversity of parasitic gamasid mites.
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INTRODUCTION

Gamasina (gamasid mites) is the largest group
of mesostigmatid mites (order Parasitiformes).
Gamasina includes both free-living and parasitic
species, including facultative to obligatory haemo-
parasites. Parasitic mites are of great medical and
veterinary importance as vectors of a number of
protozoic, bacterial and viral diseases (Bregetova
1956; Zemskaya 1973). Earlier studies of the fauna
and distribution of gamasid mites in Karelia were
conducted in the 1960s–1970s (Schulman 1961;
Gushchina and Marshalova 1964; Marshalova
1972). The present work is a systematic inventory
of gamasid mites on small mammals from the
middle taiga of Karelia. This study continues inves-
tigations of the parasite community of small mam-
mals (Bespyatova 1981, 1999; Bespyatova and
Medvedev 2004).

MATERIAL AND METHODS

Mites were sampled from small mammals in
the Gomselga village area and Kondopoga district,
Karelia, 62°04′N, 33°55′E) in the summer for 7
years (1995–2001). The study area is situated in the
middle taiga of Karelia, where secondary middle-
aged pine-deciduous stands with singular mature
pine trees are common. The prevalent group of
forest ground cover types is bilberry and cowberry
stands, with some rich streamside older forests and
poor sphagnum pine forests.

Small mammals were captured following the
standard technique using kill-traps arranged in a
line of 50 for a period of three days. We examined
686 specimens of small mammals belonging to two
orders: five species (296 specimens) of insecti-
vores and six species (390 specimens) of rodents. A
total of 892 specimens of gamasid mites was col-

lected. Mites were mounted using standard meth-
odology (Bregetova 1956). Voucher specimens are
deposited in Institute of Biology Karelian Research
Center of the Russian Academy of Science. The
species identification of the mammals was done
after Siivonen (1979), that of mites after Bregetova
(1956), Shulman (1967), Tikhomirov (1977), and
Tenerio and Radovsky (1979).

The species diversity and abundance of ec-
toparasites were assessed using common zoo-para-
sitological indices — index of abundance (IA) and
frequency of occurrence index (FOI) (Beklemishev
1961), Shannon’s diversity index (DI) (Magarran
1992). The degree of similarity of the parasite
species composition was determined by the Jaccard
index (Magarran 1992), the index of relative abun-
dance was expressed in points and calculated after
Pesenko (1982): I — very rare [1 — N0.2], II — rare
[(N0.2 +1) — N0.4], III — common [(N0.4+1) — N0.6],
IV — abundant [(N0.6+1) — N0.8], V — dominant
(over N0.8), where N is the total number of mites
collected.

RESULTS

Small mammal fauna of the study area in-
cludes 11 species belonging to five genera, four
families, and two orders (Table 1). The bank vole
and common shrew dominated by their abundance,
contributing 44.9% and 36.8%, respectively. The
relative proportions of the two species varied across
years: 26.1 to 59.8% (bank vole) and from 20.7 to
68.2% (common shrew). The order of the remain-
ing species by the degree of dominance in the total
sample was as follows: M. oeconomus and M.
agrestis — 4.8 each, S. minutus and S. betulina —
2.9 each, S. isodon — 1.3, S. caecutiens — 0.3, C.
rutilus, Ì. minutus and N. fodiens — 0.15% each.
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Table 1
Gamasid mite distribution by hosts

FOI — prevalence, % (the number of infected hosts is given if sample size is small); IA — abundance, spm.

We found 25 species of free-living and parasit-
ic gamasid mites (Table 2), with the families Para-
sitidae and Laelapidae being the most species rich,
8 and 11 species respectively. Free-living mites are
represented by 11 species of and 3 families: Parasit-
idae (8), Rhodacaridae (2), Macrochelidae (1) (Ta-
ble 2), nine of which are predacious and two (Po-
ecilochirus necrophori and P. subterraneus) are
necrophagous. Species composition of free-living
mites on small mammals generally depends on their
diversity in soil and litter (Bespyatova 2006).

The group of parasitic mites includes 14 spe-
cies (87% from common number of collected
gamasid mites) belonging to 3 families: Laelapidae
(6), Haemogamasidae (5) and Hirstionyssidae (2
species) (Table 2). Three species (Laelaps hilaris,
L. micromydes, and Hyperlaelaps arvalis) are per-
manent ectoparasites, two species (Echinonyssus
isabellinus, E. eusoricis) are obligate haemopara-
sites, and 9 species were brood parasites (3 obligate
and 6 are facultative).

The species composition and abundance of
gamasid mites varied among different species of
Rodentia and Insectivora (Tables 1, 2).

DISCUSSION

Some of the principal features of the small
mammal fauna in the study area are the following:
the small mammal community dominated by the
bank vole and common shrew, which together
accounted for 65% of the collections; the relatively

high proportion of the field vole and root vole
(4.8% each); and the low abundance of species of
the Siberian (taiga) faunal complex. This situation
is the consequence of human activities, in which the
area of climax coniferous forests shrinks and that of
open habitats (clear-cuts, grasslands, croplands)
grows (Kurhinen et al. 2006).

The species richness of gamasid mites on dif-
ferent small mammal species varied from 1 to 20
(Table 1), being the highest in the most abundant
species: Clethrionomys glareolus (20) and Sorex
araneus (16 species). The host abundance and
species richness of gamasid mites tend to correlate
positively (Fig. 1). The total parasite load is the
most notable in three host species (Table 2): Micro-
tus oeconomus (5.39; 54.5%), Sicista betulina (4.2;
35.0%) and M. agrestis (2.69; 24.2%).

In general, the high species richness of parasit-
ic mite species on the two common, wide-spread
small mammal species in the middle taiga of Kare-
lia — the bank vole and the common shrew — is
indicative of a certain level of specialization in the
mites and their hosts. The host/parasite relations are
ecological (microhabitat- and biotope-related) in
nature. Living in the same territory, small mammals
continuously exchange parasites (Balashov 1982).

The species composition and abundance of
free-living gamasid mites are nearly the same for
Rodentia and Insectivora parasitic mites.

However, the diversity of parasitic gamasid
mites is substantially higher in Rodentia than in

Host
Number
of hosts

Number  of
mite species

FOI IA

Insectivora

Soricidae

Common shrew  Sorex araneus L. 265 16 38.9 0.86
Taiga  shrew S. isodon Turov 8 1 1 of 8 0.13
Laxmann's shrew  S. caecutiens Milles 2 2 1 of 2 2.0
Pygmy shrew S. minutus  L. 20 1 25.0 0.05
Water  shrew Neomys fodiens Pennant 1 0 0 0

Rodentia

Zapodidae

Birch mouse Sicista betulina  Pallas 20 7 35.0 4.2
Muridae

Harvest mouse  Micromys minutus  Pallas 4 1 1 of 4 2.5
Cricetidae

Bank vole Clethrionomys glareolus Schreber 301 20 46.5 0.93
Northern red-backed vole  Ñ. rutilus Pallas 1 2 1 of 1 2
Field vole Microtus agrestis  L. 33 10 24.2 2.69
Tundra vole M. oeconomus Pallas 33 10 54.5 5.39
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Table 2. The abundance and prevalence of gamasid mites on small mammals
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Soricomorpha, the diversity index being 2.03 and
0.6, respectively (Table 2).

The diverse parasitic gamasid mite fauna of
rodents is comprised of the family Laelapidae (7
species). Most representatives of the family are
adapted to certain host ranges. For example, L.
micromydis, the parasite of the harvest mouse, was
found on this host species only and H. dogieli, the
northern birch mouse parasite, was abundant on
this species and very rarely present on the common
shrew, bank and red-backed voles. Hyperlaelaps
arvalis and L. hilaris showed high abundance on
the field and root voles and were very rare on the
bank vole. The obligate parasite Ec. isabellinus
(Hirstionyssidae) was abundant on the bank vole
(Table 2).

The fauna of parasitic mites of Soricidae is less
diverse, comprising 8 species (Table 2). The high-
est diversity of mites (7 species; DI = 0.55) was
recorded from Sorex araneus (Table 2). The taiga
and pygmy shrews yielded one parasitic gamasid
species each and the Laxmann’s shrew had none
(Table 1). Shrews in general, especially the com-
mon shrew, show high abundance of the shrew
specialist Ec. eusoricis and they usually lack per-
manent parasites of the family Laelapidae. The low
diversity of temporary brood parasites of the family
Haemogamasidae from shrews is a result of the
animals’ low connection to the nest and the mobile
life habits.

The structure of the parasitic gamasid mite
fauna from small mammals (based on the relative
abundance index) comprises the following four
categories: abundant (6), common (2), rare (3) and
very rare (3 species) (Table 3). Its distinctive fea-
ture is the absence of dominant species. The core of
the fauna includes six species — Ec. eusoricis, H.
arvalis, Ec. isabellinus, H. dogieli, E. stabularis, L.
hilaris. Altogether they contributed 76% to the
total abundance of mites on small mammals. The
mites were represented by nearly equal proportions
of brood parasites, intermediate forms and perma-
nent parasites — 32%, 37% and 31%, respectively.

The structure of the parasitic gamasid mite
fauna from rodents includes four categories, with
no dominants (Table 3). The core of the fauna
includes five species — H. arvalis, Hi. isabellinus,
H. dogieli, L. hilaris, E. stabularis. Altogether,
they contributed 83.4% to the total abundance of
mites on rodents. The gamasid mite fauna on ro-
dents was largely composed of permanent parasites
(42%).

The structure of the parasitic gamasid mite
fauna from insectivores includes 4 categories, with
no common species (Table 3). The core of the fauna
is represented by Ec. eusoricis, which contributed
87.7% to the total abundance of mites on insecti-
vores. Thus, the insectivore mite community, in
contrast to the rodent one, is monodominant. The
bulk of the gamasid mite fauna on insectivores
includes intermediate forms (95%).

Similarity between the faunas of parasitic
gamasid mites was analyzed for mites from domi-
nant small mammal species (Fig. 2). Similarity
indices were the highest (0.78) for Microtus species
(field and root voles) and were somewhat lower
(0.54) for the pairs field vole/bank vole and root
vole/bank vole. The lowest similarity was demon-
strated by the common shrew and the field vole
(0.2). Phylogenetic affinity of the hosts and their
residence in the same microhabitats create certain
commonness of the gamasid fauna within the coe-
nosis, which manifests in the high similarity of the
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Fig. 1. Relationships between the number of mite species and
host abundance, linear regression.

Fig. 2. Similarity dendrograms of gamasid fauna collected on small mammals in Karelia
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Table 3
Species composition and relative abundance (in scores) of parasitic gamasid mites on small mammals

Species of mite
On rodents On shrews Total

Abundance
(score)

Number  of
specimen

Abundance
(score)

Number  of
specimen

Abundance
(score)

Number  of
specimens

Laelapidae

Haemolaelaps dogieli IV 78 II 5 IV 83
Eulaelaps stabularis IV 70 III 11 IV 81
Hypoaspis heselhausi I 1 � � I 1
Laelaps hilaris IV 74 � � IV 74
L.micromydis II 10 � � II 10
Hyperlaelaps arvalis IV 156 I 1 IV 157
Myonyssus ingricus I 2 � � I 2
Haemogamasidae

Haemogamasus horridus III 23 II 4 III 27
H. nidi III 40 I 1 III 41
H. li ponyssoides I 3 � � I 3
H. hirsutus II 6 I 1 II 7
H. ambulans I 4 I 1 II 5
Hirstionyssidae

Echinonyssus isabellinus IV 105 � � IV 105
E. eusoricis II 7 V 171 IV 178
Total 579 195 774

species composition of mites. The weaker the mite
species’ association (trophic) is with the host of the
nest, the wider it disperses across the biotope,
becoming common for the small mammal species
living there. Generally speaking, the similarity of
gamasid faunas of rodents and insectivores appears
at the level of a polyxenous species with high
ecological flexibility, namely four brood parasites
Eulaelaps stabularis, Haemogamasus nidi, Hg.
horridus, and Hg. hirsutus.
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