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Abstract—In the territory of the Central Caucasus, which constitutes one-fifth of that of the Greater Caucasus, the 
order of fleas is represented by 87 species, 67 of which are associated with mammals and 20 species, with birds. 
The regional fauna includes 6 species endemic to the Greater Caucasus and 3 species endemic to its central part. 
Fleas of 72 species are distributed along the entire longitudinal extent of the Central Caucasus; 18 species are asso-
ciated with the highlands and 2 species are found only in the steppe foothills and forest-steppe midlands. The flea 
distribution is determined by the presence of suitable hosts and by some other factors. Rodents of the family Cricet-
idae are the main hosts of more than one third of all the mammal flea species in the region. Passeriform birds of the 
families Hirundinidae, Motacillidae, and Muscicapidae are the main hosts of the greatest part of bird flea species. 
The flea fauna of the Central Caucasus is highly similar in species composition to the faunas of the West and East 
Caucasus, largely due to the wide distribution of many host species throughout the Greater Caucasus. 
DOI: 10.1134/S0013873818090129 

The characteristic of animal distribution and host-
parasite relations within a natural region is important 
for understanding the history of its fauna. Earlier, we 
have analyzed the specific trends in species diversity 
and host associations of fleas in the Caucasus and also 
determined the main ways of migration of certain taxa 
into this territory (Medvedev and Kotti, 2011, 2012). 
Other works are devoted to the fleas of the Greater 
Caucasus (Kotti, 2015) and its western part (Kotti and 
Kotova, 2014a, 2014b). The available data allow one 
to consider the flea fauna of the central part of this 
mountain system, in particular, to reveal the host taxa 
which determine the regional flea fauna diversity and 
to clarify the species distribution within the region and 
the adjoining areas of the Greater Caucasus. 

The Central Caucasus stretches over an area of 
about 30 thousand km2 from Elbrus to Kazbek and 
forms the highest part of the Greater Caucasus. Its 
environmental conditions determine the species rich-
ness and heterogeneous spatial distribution of various 
animal taxa. It should be noted that the Central Cauca-
sian alpine plague focus lies within the study region 
while the Terek-Sunzha lowland focus and the East 
Caucasian alpine focus adjoin it (Kutyrev and Popova, 
2016). 

The study of fleas in the central part of the Greater 
Caucasus was initiated early in the past century, when 

new species were described from the environs of Nal-
chik (Dampf, 1912) and from Gudauri in Georgia 
(Wagner, 1916). 

Subsequently, I.G. Ioff, his colleagues and succes-
sors described nine species from different parts of the 
region: the valleys of the rivers Armkhi (west of Ingu-
shetia), Tsey (North Ossetia), and Baksan (Kabardino-
Balkaria), the Krestovy Pass, and environs of Shovi, 
Kazbegi, and Suatisi in Georgia (Ioff, 1940; Ioff et al., 
1946, 1953; Rostigaev, 1948; Savenko, 1949; Dars-
kaya, 1950). Much later, one more species was de-
scribed from Kobi in Georgia (Goncharov, 1980). 

Records of 15 flea species collected off rodents, 
carnivores, insectivores, and also passerine birds on 
the southern slope of the Central Caucasus were pub-
lished by Savenko (1950). Data on 17 species of  
Siphonaptera were provided in the dissertation on 
rodent parasites collected in the environs of Vladi-
kavkaz, highlands of North Ossetia, and the adjoining 
territory of Georgia (Razumova, 1954). In her review 
of fleas from Kabardino-Balkaria, Syrvacheva (1964) 
described localization and distribution over mammal 
hosts for 37 flea species based on her own collections 
and the material of I.G. Ioff and other researchers. The 
literature and original data on the central part of the 
Greater Caucasus are to be found in the Key to the 
Fleas of the Caucasus (Tiflov et al., 1977). 
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An important stage was the study of the fleas asso-
ciated with the Caucasian mountain ground squirrel 
and some other mammals and birds in the Mount  
Elbrus area (Devkin, 1966; Labunets et al., 1974, 
1983; Goncharov et al., 1982; Kotti et al., 2001; Be-
lyavtseva et al., 2007). During search for enzootic 
plague regions, some research was focused on the 
species composition of vole parasites on the northern 
(Labunets et al., 1984, 1988) and southern (Tsikhis-
tavi, 1983, 1987; Tsikhistavi et al., 1987, 1988) macro-
slopes of the Central Caucasus. Collections of fleas, 
mainly off birds and bats in North Ossetia, were also 
carried out by Yu.E. Komarov (Komarov and Labu-
nets, 1983, 1988; Labunets and Komarov, 1987; Ko-
marov et al., 2000). 

NATURAL CONDITIONS 

The Central Caucasus is a part of the Greater Cau-
casus located between Elbrus and Kazbek (figure). 
Climate continentality increases from west to east over 
a distance of 180 km. The annual precipitation on the 
Kluchor Pass is 1990 mm, and that on the Krestovy 
Pass is noticeably lower, only 1500 mm. The region  
is traversed by numerous rivers and tributaries: the 

upper reaches of the Kuban and Terek on the northern 
macroslope and the Enguri and Rioni on the southern 
one. 

The foothills and mid-mountain territories are occu-
pied by forest-steppes and forests, the highlands, by 
subalpine and alpine vegetation. Upland steppes are 
common in the Mount Elbrus area (Gulisashvili et al., 
1975). 

Data on the bird and mammal faunas of the Central 
Caucasus are to be found in a number of publications 
(Chunikhin, 1962; Shidlovsky, 1964; Isakov et al., 
1966; Tembotov, 1972; Tembotov and Kazakov, 1982; 
Tarasov, 1983, 2002; Beme et al., 1987; Korzhov and 
Labunets, 1987; Sokolov and Tembotov, 1989; Dyat-
lov and Grigoriev, 1990; Komarov, 1995; Komarov 
and Khokhlov, 2003; Belik, 2013). 

MATERIALS AND METHODS 

Data on the fleas were collected by the author dur-
ing expeditions to different parts of the Central Cauca-
sus: Karachay-Cherkessia (Daut, Karachaevsky Dis-
trict, 1984; Khasaut, Malokarachaevsky District, 1993; 
Dzhalpakol River, Karachaevsky District, 2008), Ka-
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bardino-Balkaria (Elbrus Village on the Baksan River, 
2007), North Ossetia (Tsey, Alagirsky District, 2009; 
Dzinaga, Irafsky District, 2011). The specimens col-
lected there earlier by other researchers (L.E. Arens, 
L.V. Degtyareva, N.L. Gershkovich, M.P. Grigoriev, 
K.V. Kharin, T.A. Ivanova, Yu.E. Komarov, M.P. Tara-
sov, V.S. Tkachenko, G.V. Trufanov, and K.Yu. Shkar-
let) were identified. The flea collection sites lie at 
altitudes from 1300 to 3100 m above sea level. Data 
from the above publications on the fleas of the Central 
Caucasus were also used. 

Some data were obtained when working with col-
lections and archive material of the Stavropol Anti-
Plague Research Institute and also the Georgian, 
Dagestan, and Black Sea anti-plague stations. 

Altogether, the analyzed material included the col-
lections of fleas from 3700 specimens of mammals 
and 300 nests of mammals and birds from 25 geo-
graphic localities. Data on findings of over 40 thou-
sand specimens of fleas were taken into account. 

The names of birds are given according to Stepanov 
(2003), those of mammals, according to Pavlinov and 
Lisovsky (2012). 

According to the degree of host specificity, fleas 
were classified into monoxenous or ultraspecific (as-
sociated with only one host species), oligoxenous 
(with several congeneric host species), pleioxenous 
(with hosts from different genera within one family), 
and polyxenous (with hosts belonging to different 
families, orders, or classes) (Balashov, 2009). 

The distribution of fleas was characterized using 
additional faunistic data for the western and eastern 
parts of the Greater Caucasus (Kotti, 2015) and re-
cords from other territories (Kotti, 2013, 2014, 2016). 

RESULTS AND DISCUSSION 

Although the Central Caucasus occupies only one 
fifth of the Greater Caucasus area, its flea fauna is 
rather diverse, comprising 87 species, or over 75% of 
the total species number in the Greater Caucasus. 

The Central Caucasus is inhabited by 60 species of 
mammals but only 35 species from the orders Eulipo-
typhla, Chiroptera, Carnivora, and Rodentia are known 
as the main hosts of 67 species of fleas (Table 1). 
There are 83 bird species nesting in the region. The 
bird fleas are represented by 20 species from 4 genera, 
and 26 bird species from 5 orders are known as the 
main hosts of fleas (Table 2). 

Three groups of flea species can be distinguished by 
the patterns of their distribution in the region. 

1. Fleas widely distributed along the whole longitu-
dinal stretch of the Central Caucasus, from Elbrus (the 
Daut River in the Kuban basin and the upper reaches 
of the Kodori River) in the west to Kazbek (the 
Armkhi River in the Terek basin and the upper reaches 
of the Aragvi River) in the east. 

This group comprises the great majority of flea spe-
cies. It includes all the parasites of insectivores (Euli-
potyphla), in particular the fleas of moles (Talpidae): 
Palaeopsylla alpestris Argyropulo, 1946, P. osetica 
Ioff, 1953, Hystrichopsylla talpae Curtis, 1826, and  
H. satunini Wagner, 1916, and also parasites of shrews 
(Soricidae): Doratopsyla dampfi Argyropulo, 1935 
and Palaeopsylla gromovi Argyropulo, 1934. 

The records of fleas associated with bats (Chiro-
ptera) in the Central Caucasus are scanty but, judging 
by the wide distribution of their hosts, the recorded 
flea species inhabit the foothills and mid-mountains 
over the whole study region. Rhinolophopsylla uni-
pectinata (Taschenberg, 1880) occurs on horseshoe 
bats (Rhinolophidae). The rest of the flea species para-
sitize vesper bats (Vespertilionidae): Ischnopsyllus 
obscurus (Wagner, 1898), I. elongatus (Curtis, 1832), 
I. intermedius (Rothschild, 1898), I. octactenus (Kole-
nati, 1856), I. variabilis (Wagner, 1898), I. dolosus 
Dampf, 1912, I. hexactenus (Kolenati, 1856), I. trans-
caucasicus Scalon, 1979, and Nycteridopsylla eusarca 
Dampf, 1909. 

Among the parasites of squirrels (Sciuridae, Roden-
tia), the flea Ceratophyllus sciurorum (Schrank, 1803) 
is widespread on the red squirrel Sciurus vulgaris L., 
1758. This flea also parasitizes members of a different 
rodent family, dormice (Gliridae). One more flea spe-
cies, Myoxopsylla jordani Ioff et Argyropulo, 1934, is 
a specific parasite of dormice. 

Within the rodent family Cricetidae, most of the 
known flea species are associated with voles (Arvi-
colinae). These are 6 species of the family Ceratophyl-
lidae: Nosopsyllus consimilis (Wagner, 1898), Callo-
psylla caspia (Ioff et Argyropulo, 1934), Megabothris 
turbidus (Rothschild, 1909), M. walkeri (Rothschild, 
1902), Amalaraeus improvisus (Ioff, 1946), and A. arvi-
colae (Ioff, 1948); 5 species of the family Leptopsylli-
dae: Frontopsylla caucasica Ioff et Argyropulo, 1934, 
Amphipsylla rossica Wagner, 1912, A. kuznetzovi Wag-
ner, 1912, Paradoxopsyllus hesperius Ioff, 1946, and 
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Peromyscopsylla bidentata (Kolenati, 1863); 8 species 
of the family Hystrichopsyllidae: Ctenophthalmus in-
ornatus Wagner, 1916, C. chionomydis Ioff et Rosti-
gayev, 1950, C. wagneri Tiflov, 1928, Rhadinopsylla 
caucasica Argyropulo, 1946, Stenoponia ivanovi Ioff 
et Tiflov, 1934, Paraneopsylla dampfi Ioff, 1946,  
Hystrichopsylla satunini Wagner, 1916, and H. talpae 
Curtis, 1826. Many of them also parasitize hamsters 
(Cricetinae). 

Rodents of the family Muridae are the main hosts of 
N. mokrzeckyi (Wagner, 1916), Leptopsylla taschen-
bergi (Wagner, 1898), L. segnis (Schönherr, 1811), 
and C. proximus (Wagner, 1903). 

Mammals of the order Carnivora are hosts of the 
fleas Pulex irritans L., 1758, Ctenocephalides felis 
(Bouche, 1835), C. canis (Curtis, 1826), Chaetopsylla 
globiceps (Taschenberg, 1880), C. trichosa Kohaut, 
1903, C. caucasica Smit, 1953, C. rothschildi Kohaut, 
1903, C. homoea Rothschild, 1906, and Paraceras 
melis (Walker, 1856). 

All the bird fleas are widely distributed over the 
Central Caucasus. There are a few cases of flea spe-
cies associated with bird hosts from different orders. 
For example, Callopsylla gemina (Ioff, 1946) mainly 
parasitizes cliff-nesting birds of the orders Columbi-
formes and Passeriformes. Callopsylla gypaetina Peus, 
1978 is a monoxenous parasite that inhabits complex 
nests of the bearded vulture Gypaetus barbatus (L.) 

(Falconiformes) built in rock crevices. Such nests pro-
tect adults and fledglings from bad weather to an ex-
tent unparalleled among birds of prey, and also pro-
vide suitable conditions for metamorphosis and devel-
opment of fleas (Komarov, 2017). 

Passerine birds form the great majority of the avi-
fauna of the Central Caucasus. They are hosts of  
18 flea species, including 7 species that inhabit nests 
of swallows (Hirundinidae): C. waterstoni (Jordan, 
1925), Ceratophyllus styx Rothschild, 1900, C. farreni 
Rothschild, 1905, C. rusticus Wagner, 1903, C. calio-
tes Jordan, 1937, C. hirundinis (Curtis, 1826), and  
F. laeta Jordan, Rothschild, 1920. 

There are also fleas associated with hosts from  
10 other passerine families: Motacillidae, Corvidae, 
Troglodytidae, Prunellidae, Sylviidae, Muscicapidae, 
Paridae, Sittidae, Passeridae, and Fringillidae, without 
specific preference of hosts from a certain family by 
each parasite species. All these fleas belong to the 
family Ceratophyllidae: C. gallinae (Schrank, 1803), 
C. pullatus Jordan et Rothschild, 1920, C. tribulis 
Jordan, 1926, C. fringillae (Walker, 1856), C. garei 
Rothschild, 1902, C. frigoris Darskaya, 1950, C. bore-
alis Rothschild, 1907, and Dasypsyllus gallinulae 
(Dale, 1758). 

2. Fleas distributed in the Central Caucasus to the 
west of the upper reaches of the Cherek-Bezengy and 
Enguri rivers.  

Table 1. Distribution of fleas by orders and families of mammals in the Central Caucasus 
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Pulicidae 0 0 0 0 0 0 0 0 0 0 0 2* 1* 1 3 3 
Vermipsyllidae 0 0 0 0 0 0 0 0 0 0 0 2* 5* 0 5 5 
Ceratophyllidae 0 0 0 0 0 0 3 2 6 2 14 0 1 0 1 15 
Leptopsyllidae 0 0 0 0 0 0 1 0 6 2 9 0 0 0 0 9 
Ischnopsyllidae 0 0 0 1 9 10 0 0 0 0 0 0 0 0 0 10 
Hystrichopsyllidae 4 2* 6 0 0 0 4* 0 17* 1 21 0 0 0 0 25 
Total  4 2 6 1 9 10 8 3 26 5 44 4 6 1 9 67 

The number of species recorded as flea hosts is given in parentheses. * Including species parasitizing hosts from two different families 
or orders. For explanation, see text. 
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These are parasites of the Caucasian mountain 
ground squirrel Spermophilus musicus Menetries: Oro-
psylla idahoensis (Baker, 1904), Citellophilus tesquo-
rum (Wagner, 1898), F. semura Wagner et Ioff, 1926, 
Ctenophthalmus orientalis (Wagner, 1898), R. li Argy-
ropulo, 1941, and Neopsylla setosa (Wagner, 1898), 
and also the vole fleas C. kirschenblatti Argyropulo, 
1936 and R. ucrainica Wagner et Argyropulo, 1934. 

3. Fleas distributed only in the eastern part of the 
Central Caucasus. 

These are the vole parasites Callopsylla saxatilis 
(Ioff et Argyropulo, 1934), C. kazbegiensis Goncha-
rov, 1980, Amphipsylla georgica Savenko, 1949, Cten-
ophthalmus bifurcus Ioff, 1940, C. shovi Rostigayev, 
1948, C. bogatschevi Wagner et Argyropulo, 1934, 
and C. kazbek Tiflov, 1953. The Norway rat Rattus 
norvegicus (Berkenhout) was found to be infested with 
fleas typical of wild rodents in the mountain shep-
herds’ bases, and with its specific parasite Nosopsyllus 
fasciatus under the urban conditions in the foothills 
(Labunets and Korzhov, 1983). 

Three species are endemic to the Central Caucasus: 
Callopsylla kazbegiensis, Ctenophthalmus bifurcus, 
and C. kazbek, associated with voles. The southern 

macroslope is much less studied than the northern one, 
and some more flea species are likely to be found there 
in the future. Still it may be stated that, for instance, 
the monoxenous parasites of the Caucasian mountain 
ground squirrel are absent on the southern macroslope 
due to the absence of suitable hosts. At the same time, 
C. shovi was not recorded on the northern macroslope 
although its hosts are widely distributed on both sides 
of the Main Caucasian Range and collections off them 
are abundant. 

Fleas of 18 species mainly occur in the subalpine 
and alpine meadow belt: Callopsylla caspia, C. water-
stoni, C. gemina, C. gypaetina, Ceratophyllus caliotes, 
C. rusticus, Amalaraeus improvisus, Paradoxopsyllus 
hesperius, Frontopsylla caucasica, F. laeta, Amphi-
psylla kuznetzovi, Ctenophthalmus chionomydis, C. bi-
furcus, C. shovi, C. schuriscus, Rhadinopsylla cauca-
sica, R. li, and Paraneopsylla dampfi. On the contrary, 
such species as N. consimilis and C. wagneri are lim-
ited to the steppe foothills and mid-mountain areas. 

CONCLUSIONS 

There are 87 species of fleas recorded in the Central 
Caucasus. The known flea fauna of Russia comprises 

Table 2. Distribution of fleas by orders and families of birds in the Central Caucasus 
Fl. Gl. Ch. Cl. Pc. Passeriformes 
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Callopsylla  
(Orneacus)  

0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 

Callopsylla  
(Geminopsylla)  

1 1 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 2 

Ceratophyllus  
(Emmareus)  

0 0 0 0 0 0 0 3 0 0 0 1 3 0 0 2 1 3 

Ceratophyllus  
(Ceratophyllus)  

0 0 0 0 0 1 5 3 1 0 1 0 2 2 1 0 1 11 

Dasypsyllus  
(Dasypsyllus)  

0 0 0 1 0 0 0 1 0 1 0 1 0 1 0 0 0 1 

Frontopsylla  
(Orfrontia)  

0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 2 

Total  1 1 1 1 1 1 7 7 1 1 1 2 5 3 1 2 2 20 

The number of species recorded as flea hosts is given in parentheses. Orders of birds: Fl., Falconiformes; Gl., Galliformes; Ch., Cha-
radriiformes; Cl., Columbiformes; Pc., Piciformes. 
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255 species (Medvedev, 2013); thus, the species diver-
sity of the order Siphonaptera in the Central Caucasus 
is rather high. 

Among mammal fleas in the Central Caucasus, 
monoxenous and pleioxenous parasites make up 43% 
of species each, whereas the fractions of oligoxenous 
and polyxenous species are much smaller. The main 
groups of hosts for each flea family can be distin-
guished. These are Carnivora for Pulicidae and Vermi-
psyllidae, Chiroptera for Ischnopsyllidae, and cricetid 
rodents for Ceratophyllidae, Leptopsyllidae, and Hys-
trichopsyllidae (Table 1). It is cricetid hosts that de-
termine the species diversity of mammal fleas in the 
Central Caucasus. On the whole, the Euro-Siberian 
Subregion that includes the Greater Caucasus (Med-
vedev, 2013) has the greatest known number of 
cricetid rodents parasitized by fleas for the whole 
Palaearctic (Medvedev, 1998). 

The bird fleas include only 2 monoxenous and  
6 pleioxenous species, the absolute majority being 
polyxenous. The association of fleas with particular 
host species is mainly determined by the construction 
of their nests. At the same time, the orders and fami-
lies of birds that are most important for fleas can be 
distinguished. Most flea species (18) are associated 
with passerine birds, including the families Hirundini-
dae, Motacillidae (7 species each), and Muscicapidae 
(5 species) (Table 2). Fleas parasitizing these hosts 
make up the considerable number of bird fleas. 

The richness of the flea fauna is related to the diver-
sity of hosts and their shelters. Endemism at the spe-
cies level is not high (3%). The overwhelming major-
ity, 65 species, are widespread in the Central Cauca-
sus. The ranges of the remaining species are narrower 
in accordance with comparatively small ranges of their 
specific host (the Caucasian mountain ground squirrel) 
or for some other reasons, as is the case with certain 
fleas living on the practically ubiquitous voles. 

The flea fauna of the Central Caucasus is highly 
similar in species composition to the faunas of the 
Western and Eastern Caucasus. The Jaccard coeffi-
cient of faunistic similarity is fairly high: 0.7 for each 
pair of the groups compared. This is primarily ac-
counted for by the wide distribution of many flea 
hosts: moles, shrews, the Northern white-breasted 
hedgehog, bats, canid and mustelid carnivores, dor-
mice, the common, bank, pine, and snow voles, field 
and house mice, the Norway rat, the bearded vulture, 
and many passerine birds. 

The specific patterns of flea distribution are associ-
ated with the limited ranges of specific hosts. These 
are, for example, the introduced red squirrel with the 
flea Tarsopsylla octodecimdentata (Kolenati, 1863) in 
the forests of the West Caucasus, and also the inhabi-
tants of meadows: the Prometheus’ vole and its para-
site Ctenophthalmus inornatus in the West and Central 
Caucasus, the Caucasian mountain ground squirrel 
with its fleas on the northern slope of the Central Cau-
casus. A special complex of rodents and fleas on the 
southern slope of the East Caucasus is formed by  
inhabitants of semi-desert biotopes: the small five-toed 
and Williams’ jerboas with their parasites Ophthalmo-
psylla volgensis (Wagner et Ioff, 1926) and Meso-
psylla apscheronica Wagner et Argyropulo, 1911, the 
social vole with C. secundus Wagner, 1916 and Rha-
dinopsylla ucrainica Ioff et Argyropulo, 1934, and  
the Libyan jird with Xenopsylla conformis (Wagner, 
1903), Nosopsyllus laeviceps (Wagner, 1909), Steno-
ponia tripectinata (Tiraboschi, 1902), R. ucrainica, 
and Coptopsylla caucasica Isayeva-Gurvich, 1950. 

At the same time, despite large ranges of suitable 
hosts, many fleas are characterized by local distribu-
tion in the Greater Caucasus. These are the marten flea 
Chaetopsylla caucasica (West and Central Caucasus) 
and the vole fleas Callopsylla kazbegiensis Goncharov, 
1980, Ctenophthalmus bifurcus Ioff, 1940, C. shovi 
Rostigayev, 1948, C. kazbek Tiflov, 1953 (Central 
Caucasus), Callopsylla saxatilis, Stenoponia ivanovi 
(Central and East Caucasus), Amalaraeus dissimilis 
(Jordan, 1938), Ctenophthalmus dagestanicus Rosti-
gayev, 1967, and Neopsylla pleskei Ioff, 1928 (East 
Caucasus). 

FUNDING 

This work was financially supported by the Russian 
Foundation for Basic Research (projects 11-04-00917-
a and 14-04-01139). 

REFERENCES 
1. Balashov, Yu.S., Parasitism of Acarines and Insects on 

Terrestrial Vertebrates (Nauka, St. Petersburg, 2009) 
[in Russian]. 

2. Belik, V.P., “Ornithogeographic Connections and Zonal 
Subdivision of the Greater Caucasus,” Strepet 11 (1),  
5–88 (2013). 

3. Belyavtseva, L.I., Mozloev, G.A., Khazhnagoeva, E.Kh., 
Krivosheeva, I.G., Lesnykh, A.L., Ekhakumasheva, S.A., 
Shinkareva, V.N., Pshikhachev, N.Kh., and Gergokov, K., 
“Distribution Patterns of Fleas Inhabiting the Caucasian 



KOTTI 

ENTOMOLOGICAL REVIEW   Vol.   98   No.   9   2018 

1348 

Mountain Ground Squirrel Colonies within the Central 
Caucasian Alpine Plague Focus,” in Mountain Eco-
systems and Their Components, Issue 1, Ed. by Rozh-
nov, V.V. (KMK Scientific Press, Moscow, 2007),  
pp. 98–103 [in Russian]. 

4. Beme, R.L., Zhordaniya, R.G., and Kuznetsov, A.A., 
Birds of Georgia (Sabchota Sakartvelo, Tbilisi, 1987) 
[in Russian]. 

5. Chunikhin, S.P., “Vertical Zonality in the Bird Distri-
bution in Kabardino-Balkaria,” in Ornithology, Issue 5, 
Ed. by Larionov, V.F. (Moscow State University,  
Moscow, 1962), pp. 186–192 [in Russian]. 

6. Dampf, A., “Eine neue Aphanipteren–Art (Ischnopsyllus 
dolosus sp. n.) aus dem Kaukasus,” Revue Russe d’En-
tomologie 12, 41–59 (1912). 

7. Darskaya, N.F., “Key to Bird Fleas of the Genus Cera-
tophyllus,” in Ectoparasites, Issue 2, Ed. by Bekle-
mishev, V.N. (MOIP, Moscow, 1950), pp. 85–105 [in 
Russian]. 

8. Devkin, A.I., “Rhadinopsylla li Arg. (Aphaniptera) in 
the Caucasus,” in Proceedings of the IV Conference of 
Young Biologists, Ed. by Safaraliev, B.M. (Moscow 
State University, Moscow, 1966), pp. 57–58. 

9. Dyatlov, A.I. and Grigoriev, M.P., “The Population 
Structure of the Little Ground Squirrel (Citellus pyg-
maeus musicus Menetrie, 1832) in the Mt. Elbrus Area,” 
Zhurnal Obshchei Biologii 51 (6), 783–796 (1990). 

10. Goncharov, A.I., “A New Species of Fleas of the Family 
Ceratophyllidae (Siphonaptera) from Georgia,” Entomo-
logicheskoe Obozrenie 59 (3), 676–678 (1980). 

11. Gulisashvili, V.Z., Makhatadze, L.B., and Prilipko, L.I., 
Vegetation of the Caucasus (Nauka, Moscow, 1975)  
[in Russian]. 

12. Ioff, I.G., “On Some New or Little Known Flea Species 
(Aphaniptera),” in Collected Papers in Parasitology,  
Issue 7, Ed. by Pavlovsky, E.N. (USSR Academy of  
Sciences, Moscow, 1940), pp. 210–229 [in Russian]. 

13. Ioff, I.G., Tiflov, V.E., Argiropulo, A.I., Fedina, O.A., 
Dudolkina, L.A., and Shiranovich, P.I., “New Species of 
Fleas (Aphaniptera),” Meditsinskaya Parazitologiya i 
Parazitarnye Bolezni 15 (4), 85–94 (1946). 

14. Ioff, I.G., Gershkovich, N.Ya., Zagniborodova, E.N., 
Labunets, N.F., Lebedev, Yu.D., Mikulin, M.A., Ska-
lon, O.I., Tiflov, V.E., Shvarts, E.A., Yurkina, V.I., and 
Yagubyants, I.M., “New Species of Fleas (Suctoria 
Aphaniptera). Communication 3,” Meditsinskaya Para-
zitologiya i Parazitarnye Bolezni 5, 460–465 (1953). 

15. Isakov, Yu.A., Zimina, R.P., and Panfilov, D.V., “The 
Fauna,” in The Caucasus, Ed. by Gerasimov, A.P., 
(Nauka, Moscow, 1966), pp. 256–304 [in Russian]. 

16. Komarov, Yu.E., Candidate’s Dissertation in Biology 
(Moscow, 1995). 

17. Komarov, Yu.E., “On the Nesting Biology of the 
Bearded Vulture Gypaetus barbatus in the Mountains  
of North Ossetia,” The Russian Journal of Ornithology 
26 (Express Issue), 1967–1971 (2017). 

18. Komarov, Yu.E. and Khokhlov, A.N., The Forest 
Fauna of North Ossetia (North Caucasus State Techni-
cal University, Stavropol, 2003) [in Russian]. 

19. Komarov, Yu.E. and Labunets, N.F., “Fleas Inhabiting 
Bird Nests in the Mountain Part of North Ossetia,”  
in Parasitological Studies in Nature Reserves, Ed. by 
Ivanov, I.A. (Moscow, 1983), pp. 94–97 [in Russian]. 

20. Komarov, Yu.E. and Labunets, N.F., “The Fleas Asso-
ciated with Bats in North Ossetia,” in Chiroptera, Ed.  
by Bukhtoyarov, S.A. (Naukova Dumka, Kiev, 1988),  
pp. 160–161 [in Russian]. 

21. Komarov, Yu.E., Vasyukova, T.T., and Labunets, N.F., 
“Parasitological Fauna of North Ossetia,” in The Fauna 
of North Ossetia, Ed. by Popov, N.V. (Proekt-Press, 
Vladikavkaz, 2000), pp. 373–384 [in Russian]. 

22. Korzhov, P.N. and Labunets, N.F., “Distribution and 
Abundance of Common Voles in the Territory of Poten-
tial Disease Foci in the East Caucasian Mountains,”  
in Especially Dangerous Infections in the Caucasus,  
Ed. by Taran, I.F. (Stavropolskaya Pravda, Stavropol, 
1987), pp. 305–307 [in Russian]. 

23. Kotti, B.K., “On the Zoogeography of the Caucasus,”  
in Modern Biogeography, Ed. by Likhovid, A.A and 
Rakhilin, V.K. (Stavropol State University, Moscow–
Stavropol, 2005), pp. 216–223 [in Russian]. 

24. Kotti, B.K., Catalog of Fleas (Siphonaptera) in the 
Fauna of Russia and Adjoining Countries (Alfa Print, 
Stavropol, 2013) [in Russian]. 

25. Kotti, B.K., Species Diversity of Fleas (Siphonaptera) 
of the Caucasus (North Caucasus Federal University, 
Stavropol, 2014) [in Russian]. 

26. Kotti, B.K., “Fleas (Siphonaptera) of Mammals and 
Birds in the Great Caucasus,” Parazitologiya 49 (4), 
289–303 (2015) [Entomological Review 95 (6), 728–
738 (2015)]. 

27. Kotti, B.K., “Fleas (Siphonaptera) Associated with 
Mammals and Birds in the Ciscaucasia,” Parazitologiya 
50 (6), 460–470 (2016) [Entomological Review 96 (8), 
1108–1114 (2016)]. 

28. Kotti, B.K. and Kotova, E.G., “Fleas (Siphonaptera) 
Associated with Mammals in the Mountain Area be-
tween the Kuban and Bolshaya Laba Rivers,” Parazito-
logiya 48 (5), 393–403 (2014a) [Entomological Review 
95 (1), 54–60 (2015)]. 

29. Kotti, B.K. and Kotova, E.G., “The Fauna of Fleas 
(Siphonaptera) of Mammals in the Malaya Laba and  
Belaya Interfluve,” Meditsinskaya Parazitologiya i Para-
zitarnye Bolezni, No. 1, 35–37 (2014b). 

30. Kotti, B.K., Labunets, N.F., Devkin, A.I., Syrvache- 
va, N.G., and Kazakova, T.I., “Fleas (Siphonaptera) of 
the Mt. Elbrus Area,” Entomologicheskoe Obozrenie  
80 (2), 398–402 (2001) [Entomological Review 81 (2), 
188–192 (2001)]. 

31. Kutyrev, V.V. and Popova, A.Yu., Registry of the  
Epidemic and Epizootic Manifestations of Plague in the 
Russian Federation and the Former Soviet States for the 



DISTRIBUTION AND SPECIFICITY OF HOST-PARASITE ASSOCIATIONS OF FLEAS 

ENTOMOLOGICAL REVIEW   Vol.   98   No.   9   2018 

1349

Period between 1876 and 2016 (Amirit, Saratov, 2016) 
[in Russian]. 

32. Labunets, N.F. and Degtyareva, L.V., “On Bat Fleas in 
the North Caucasus,” Parazitologiya 19 (3), 177–180 
(1988). 

33. Labunets, N.F. and Golubev, P.D., “On a New Record 
of the Central Asian Flea Rhadinopsylla (Rallipsylla) li 
Arg., 1941 in the Mt. Elbrus Area,” Problemy Osobo 
Opasnykh Infektsii 3 (25), 90–92 (1972). 

34. Labunets, N.F. and Komarov, Yu.E., “Bird Fleas in the 
Mountains of North Ossetia,” in Especially Dangerous 
Infections in the Caucasus, Ed. by Taran, I.F. (Stav-
ropolskoe Knizhnoe Izdatelstvo, Stavropol, 1987),  
pp. 332–333 [in Russian]. 

35. Labunets, N.F. and Korzhov, P.N., “The Norway Rat in 
the Mountains of North Ossetia,” in Proceedings of the 
Extended Meeting of the Armenian Anti-Plague Station, 
Ed. by Arevshatian, L.A. (Armenian SSR Ministry of 
Education, Yerevan, 1983), pp. 26–28 [in Russian]. 

36. Labunets, N.F., Akiev, A.K., Goncharov, A.I., and 
Golubev, P.D., “On the Fleas of the Caucasian Mountain 
Ground Squirrel in the Mt. Elbrus Area,” Problemy 
Osobo Opasnykh Infektsii 1 (35), 82–89 (1974). 

37. Labunets, N.F., Syrvacheva, N.G., and Gubareva, N.P., 
“Fleas (Siphonaptera) of the Central Caucasian Plague 
Focus,” in Prophylaxis of Naturofocal Infections, Ed. by 
Suchkov, Yu.G. (Stavropolskoe Knizhnoe Izdatelstvo, 
Stavropol, 1983), pp. 247–249 [in Russian]. 

38. Labunets, N.F., Korzhov, P.N., and Degtyareva, L.V., 
“Distribution and Landscape Association of Fleas Para-
sitizing Voles in the Mountains of North Ossetia,”  
in Especially Dangerous Infections in the Caucasus,  
Ed. by Taran, I.F. (Stavropolskoe Knizhnoe Izdatelstvo, 
Stavropol, 1984), pp. 160–162 [in Russian]. 

39. Labunets, N.F., Korzhov, P.N., Degtyareva, L.V., and 
Kalmykova, E.P., “On the Alpine Complexes of Fleas of 
the Common and Major’s Pine Voles in North Ossetia 
and the West of Checheno-Ingushetia,” in Topical Prob-
lems of Naturofocal, Especially Dangerous, and Other 
Bacterial and Viral Infections, Ed. by Nersesov, V.A. 
(Tbilisi, 1988), pp. 142–147 [in Russian]. 

40. Medvedev, S.G., “Fauna and Host-Parasite Relations of 
Fleas (Siphonaptera) in the Palaearctic,” Entomologi-
cheskoe Obozrenie 77 (2), 295–314 (1998) [Entomo-
logical Review 78 (3), 292–308 (1998)]. 

41. Medvedev, S.G., “Taxonomic Composition and Zoo-
geographic Characteristics of the Flea Fauna (Siphona-
ptera) of Russia,” Entomologicheskoe Obozrenie 92 (1), 
85–101 (2013) [Entomological Review 93 (5), 595–607 
(2013)]. 

42. Medvedev, S.G. and Kotti, B.K., “Patterns of Formation 
of the Flea (Siphonaptera) Fauna in the Caucasus,”  
Parazitologiya 45 (6), 470–487 (2011) [Entomological 
Review 92 (4), 403–408 (2012)]. 

43. Medvedev, S.G. and Kotti, B.K., “Host Associations 
and Origin in the Formation of the Caucasian Fauna of 

Fleas (Siphonaptera),” Entomologicheskoe Obozrenie 
91 (4), 714–734 (2012) [Entomological Review 93 (3), 
293–308 (2013)]. 

44. Pavlinov, I.Ya. and Lisovsky, A.A., Mammals of Russia: 
a Taxonomic and Geographic Reference Book (KMK 
Scientific Press, 2012) [in Russian]. 

45. Razumova, I.N., Candidate’s Dissertation in Biology 
(Leningrad, 1954) [in Russian]. 

46. Rostigaev, B.A., “A New Flea Species, Ctenophthalmus 
shovi sp. n. (Aphaniptera),” Meditsinskaya Parazito-
logiya i Parazitarnye Bolezni, 17 (3), 252–254 (1948). 

47. Savenko, R.F., “Two New Species of Aphaniptera from 
Georgia,” Soobshcheniya Akademii Nauk GSSR 9 (18), 
501–505 (1949). 

48. Savenko, R.F., “Materials on the Flea (Aphaniptera) 
Fauna of Georgia,” in Proceedings of the Zoological  
Institute of the Georgian SSR Academy of Sciences,  
Issue 9, Ed. by Shchavishvili, M.A. (Tbilisi, 1950),  
pp. 103–116 [in Russian]. 

49. Shidlovsky, M.V., “Mammals in the Alpine Fauna of 
the Greater Caucasus in Georgia,” in Fauna of the 
Greater Caucasus Highlands within the Boundaries of 
Georgia, Ed. by Kokhia, S.S. (Georgian SSR Academy 
of Sciences, Tbilisi, 1964), pp. 175–197 [in Russian]. 

50. Shidlovsky, M.V., A Key to the Rodents of the Trans-
caucasia (Metsniereba, Tbilisi, 1976) [in Russian]. 

51. Sokolov, V.E. and Tembotov, A.K., Mammals of  
the Caucasus: Insectivora (Nauka, Moscow, 1989) [in 
Russian]. 

52. Stepanyan, L.S., Synopsis of the Bird Fauna of Russia 
and Adjoining Territories (within the Historical Boun-
daries of the USSR) (Akademkniga, Moscow, 2003)  
[in Russian]. 

53. Syrvacheva, N.G., “Materials on the Flea Fauna of 
Kabardino-Balkar ASSR,” in Proceedings of the Arme-
nian Antiplague Station, Issue 3, Ed. by Mkrtchian, S.A. 
(Armenian SSR Ministry of Education, Yerevan, 1964), 
pp. 389–405 [in Russian]. 

54. Tarasov, M.P., “Small Mammals of the Central Cauca-
sian Natural Plague Focus,” in Prophylaxis of Naturo-
focal Infections, Ed. by Suchkov, Yu.G. (Stavropolskoe 
Knizhnoe Izdatelstvo, Stavropol, 1983), pp. 161–162  
[in Russian]. 

55. Tarasov, M.P., A Key to the Rodents and Lagomorphs 
of the North Caucasus (Stavropol University, Stavropol, 
2002) [in Russian]. 

56. Tembotov, A.K., The Geography of the Mammals of the 
North Caucasus (Elbrus, Nalchik, 1972) [in Russian]. 

57. Tembotov, A.K. and Kazakov, B.A., “Vertebrates of the 
Latitudinal Zones and Altitudinal Belts of the North 
Caucasus,” in Resources of the Living Fauna, Issue 2, 
Ed. by Tembotov, A.K. (Rostov University, Rostov, 
1982), pp. 37–102 [in Russian]. 

58. Tiflov, V.E., Skalon, O.I., and Rostigaev, B.A., A Key 
to the Fleas of the Caucasus (Stavropolskoe Knizhnoe 
Izdatelstvo, Stavropol, 1977) [in Russian]. 



KOTTI 

ENTOMOLOGICAL REVIEW   Vol.   98   No.   9   2018 

1350 

59. Tsikhistavi, Sh.G., “Supplementary Materials on the 
Flea (Aphaniptera) Fauna of Georgia,” in The Fauna 
and Ecology of Invertebrates of Georgia, Ed. by Guli-
sashvili, V.Z. (Sabchota Sakartvelo, Tbilisi, 1983),  
pp. 196–200 [in Russian]. 

60. Tsikhistavi, Sh.G., “Materials on the Fleas of Small 
Mammals in Svaneti,” in Especially Dangerous Infec-
tions in the Caucasus, Ed. by Suchkov, Yu.G. (Stav-
ropolskoe Knizhnoe Izdatelstvo, Stavropol, 1987),  
pp. 344–345 [in Russian]. 

61. Tsikhistavi, Sh.G., Magradze, G.P., Tarasov, M.P., and 
Goncharov, A.I., “Results of the Epizootic Examination 
of the Greater Caucasus South Slopes,” in Especially 
Dangerous Infections in the Caucasus, Ed. by Such-

kov, Yu.G. (Stavropolskoe Knizhnoe Izdatelstvo, Stav-
ropol, 1987), pp. 111–112 [in Russian]. 

62. Tsikhistavi, Sh.G., Goncharov, A.I., Belyavtseva, L.I., 
Goncharov, A.A., Arakishvili, K.I., Ghasanov, R.A., and 
Safarova, J.A., “On Ectoparasites of Chionomys and 
Microtus from the Caucasus,” in The Results and Pers-
pectives of Further Research of Siphonaptera in Pale-
arctic from the Aspect of Their Significance for Prac-
tice: Proceedings of a Symposium (Bratislava, 1988), 
pp. 91–96. 

63. Wagner, J.N., “Contribution to the Fauna of the Cau-
casus’ Suctoria,” in Mitteilungen des Kaukasischen  
Museums, 10 (1), Ed. by Voronov, J.N. (Tiflis, 1916),  
pp. 54–64 [in Russian]. 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


