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I
xodid ticks occur all over the world, on all the continents 
as well as islands and even the coasts of the Arctic and 
Antarctic, and in various climatic zones, from taiga 
to desert (Balashov, 1998). There are both omnivorous 

tick species and highly specialized ones, which feed only 
on birds, bats, or small mammals (Estrada-Pena et al., 
2017).

The main harm for animal hosts comes from direct 
parasitization of many ticks on one animal, which can 
lead to a high blood loss or severe intoxication as a result 
of the parasite’s saliva entering the body. Cases are known 
of death of wild animals due to mass parasitization of ixodid 
ticks: wild antelopes in Zimbabwe National Park, young 
white-tailed deer in the United States, and moose in Can-
ada and the northern United States.

In the absence of special anti-tick treatment, farm cattle 
may also host large quantities of ticks. Thus, several dozens 
of ticks can be feeding on one cow or sheep simultaneously 
and several hundreds, during one season; the total blood 
loss in the animal can be as high as several liters! Cases 
of death in sheep have even been described as a result 
of parasitization of several hundred ticks (Balashov, 1998).

Key words: Ixodidae ticks, parasite, life cycle, areal, 

tick-transmitted diseases

The composition uses a photo of a female of the ixodid 

tick Amblyomma cajennense, a common species 

in the United States, known to carry pathogens 

of the Rocky Mountain spotted fever. Public domain

Every year, hundreds of thousands of people seek 

medical help after being bitten by ticks. For these 

blood-sucking parasites, humans are only incidental, 

casual prey; however, ticks carry an entire arsenal 

of pathogens of human and animal diseases. 

The problem of tick-borne infections concerns everyone 

who goes out into nature, including our pets; farm animals 

do suffer, too, from these infections. This article aims 

to better acquaint the reader with the habits and lifestyle 

of ixodid ticks, which occur most widely in Russia 

and can carry about three dozen diseases, including 

tick-borne encephalitis and Lyme disease. In recent 

years, the problem of tick-borne infections has 

exacerbated since the geographic range of these ticks 

has been expanding rapidly in Russia and worldwide
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Speaking about humans and their pets, such as dogs, ticks 
pose danger to them mainly because of a high risk of infec-
tion even after a single bite. Ixodid ticks transmit patho-
gens of viral, bacterial, and protozoal infections that can 
be contracted by humans. It is impossible to eradicate these 
diseases because their foci exist in nature independently 
of humans, and the carriers themselves are an integral part 
of natural ecosystems. Thus, in order to protect against 
ticks, you need to know the behavior and ecology of our 
potential “enemy.”

And here comes the ixodid tick
Many ixodid ticks have only photosensitive cells instead 

of eyes, so they “hunt” using other sensory organs.
To detect a potential victim at a long distance, ticks rely 

mainly on their multifunctional Haller’s organ, which 
enables them to perceive changes in the carbon dioxide 

concentration, specific odor components associated with 
a potential host (hydrogen sulfide, ammonia, etc.), and 
thermal radiation, at a distance of up to 10 m. Having 
reached the victim, ticks determine the best place for suc-
tion using their sensilla, very sensitive organs consisting 
of a cuticular hair and receptor cells, which occur in espe-
cially large numbers on their legs and mouth apparatus.

The tick’s paired salivary glands release secret con-
taining many biologically active components, which act 
as anesthetics, interfere with blood coagulation, suppress 
the host’s immune responses, stimulate the release of hista-
mine by the host’s cells, etc. These glands can also secrete 
components of the cement case involved in fixing the tick 
on the host’s body.

The salivary glands have another unique function, i. e., 
osmoregulation. If there is a risk of drying out, they secrete 
hygroscopic saliva into the tick’s preoral cavity to adsorb 
water molecules from the air, which allows the tick to retain 

Larvae and nymphs of taiga ticks feed 

on small animals. When on the host, 

they prefer to attach and suck from 

its auricles because of the closely 

located large blood vessels, thinner 

skin, and shorter and less dense fur. 

They are able to suck in several 

times their own weight in blood. 

Photo by V. Glupov (Institute of Animal 

Systematics and Ecology SB RAS, 

Novosibirsk)

© V. V. Vlasov, V. A. Rar, S. E. Tkachev, N. V. Tikunova, 2020
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Ticks are often mistakenly called insects, 
but one can easily tell a possible parasite 
from a harmless bug by the number 
of legs: adult ticks have eight legs, like 
spiders, instead of six ones, like insects. 
Together with spiders, ticks form the class 
of arachnids (Arachnida), which is part 
of the phylum of arthropods (Arthropoda), 
along with crustaceans, insects, and 
millipedes. Today, more than 50,000 
different tick species are known, many 
of which being parasites although not all 
ticks are hazardous to humans or domestic 
animals.
The family of ixodid ticks, Ixodidae, 
comprises six main genera: Ixodes 
(249 species), Haemaphysalis (166), 
Amblyomma (142), Rhipicephalus (79), 
Dermacentor (36), and Hyalomma (25 
species). The Latin name for each tick 
consists of two parts that indicate 
the genus and species, and well-studied 
species also have a name in the language 
spoken in the country, e. g., the taiga tick 
(Ixodes persulcatus) and meadow tick 
(Dermacentor reticulatus).
Ixodid ticks have the largest size of all: 
adult ticks can be as large as 2–13 mm 
in length. The taiga tick I. persulcatus, 
the most widespread one in Russia, has 
the following body length (for hungry 
individuals): female, 3–4 mm; male, 
2–3 mm; nymph, 1.2–1.7 mm; larva, less 
than 1 mm. The size of satiated ticks 
is much larger
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Almost all ticks, except those of the genera Ixodes and Haemaphysalis, have a pair of eyes. Their legs consist of six 

segments, movably joint together. The tarsus ends with two claws, and the pad located in between acts as a suction 

cup. The tarsi of the first pair of legs carry the tick’s main sensory organs, i. e., Haller’s organs. The tick fixes itself 

on the host’s body by using barbs on its legs and spurs at the basis capituli, which serve as clips to hold the animal’s 

hair.

The elongated mouthparts on the capitulum form a proboscis. From the base of it, palpi extend with chemoreceptor and 

mechanoreceptor hairs. The proboscis has, on its underside, parallel rows of backward-protruding barbs. 

The “jaws” (chelicerae) consist of a long “trunk” from which, like from a case, movable “fingers” protrude, with which 

ticks cut through the host’s skin.

Above: the capitulum of the taiga tick (ventral side) and spurs at its basis. Scanning electron microscope. 

Photo by E. Mitrofanova (Institute for Water and Environmental Problems SB RAS, Barnaul)

The body of an ixodid tick consists of two main parts: 
an unsegmented body with legs (six in larvae and eight 
in nymphs and adult males and females) and a capitulum 
(head). On the dorsal side, ticks have a hard shield, which 
covers, in females, nymphs, and larvae, only the anterior 
third or half of the body. The rest is covered with 
an extensible cuticle, which forms in hungry individuals 
a system of parallel microfolds that expand during feeding

the necessary moisture and stay alive for many months 
between blood suctions. And vice versa, when sucking 
blood, the tick is able to return about 70 % of excess water 
and salts through salivation at the bite site. As a result, the 
volume of saliva secreted by a tick during the entire feeding 
period significantly exceeds the body mass of a satiated tick 
(Biology of Ticks, 2014).

Most ixodid ticks sit in ambush, waiting for their prey 
(ambush-type parasitism). Hungry ticks climb up plants, 
where they sit and wait for potential hosts to pass by. When 

Western blacklegged tick Ixodes pacificus occurs on the 

western (Pacific) coast of the United States, where it acts 

as the main carrier of pathogens of tick-borne borreliosis 

(Lyme disease). Photo: dorsal and ventral views. © CC 

BY 2.0, photo by Don Loarie

Both food and home
Once a tick attaches itself to a host, it begins vigor-

ously searching for a convenient place for suction, pref-
erably where it is more difficult for the host to get rid 
of the parasite, e. g., on the ears or head of rodents. Ticks 
spread more evenly on hedgehogs because the animals 
cannot remove the parasites hidden between the needles. 
In regions with a dry and hot climate, ticks often choose 
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a tick receives the neces-
sary signal, it goes into 
a state of active waiting, 
whereby it makes vibra-
tional movements with its 
outstretched first pair of 
legs until it comes into direct 
contact with the host animal.

Many ticks of the Ixodes genus 
exhibit a nest–burrow type of parasitism, whereby hun-
gry individuals, from larvae to adults, attack potential 
hosts in burrows and nests; some ticks have a mixed type 
of parasitism. There are ticks adapted for living in people’s 
homes, e. g., the brown dog tick Rhipicephalus sanguineus 
(Balashov, 1998; Yakimenko, 2013; Biology of Ticks, 2014).
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Condensed 
saliva case Proboscis

The most voracious ticks are adult 

females, which are able to suck 

up to 8–10 ml of blood.

Top, right: a hungry male 

of the yellow dog tick Amblyomma 

aureolatum, from Brazil. Below: 

a well-fed female of the lone star tick 

Amblyomma americanum, from 

the United States. Public Domain

for suction the sun-protected lower 
part of the body. One can even find 
ticks in the oral cavity of elephants 
and in the nostrils of hippos and 
camels.

Ticks bite people in various places: 
in the armpits; less often on the chest, 
belly, arms, buttocks, and legs; and also 
on the head, especially in children.

A tick attaches itself to the host’s 
skin with its mouth organs; cuts 
through the skin; and sucks out with 
its proboscis the host’s blood, inflam-
matory infiltrate, and tissue dissolu-
tion products, alternating this process 
with injecting saliva into the wound.

Ixodid ticks feed slowly: larvae 
feed for 3—5 days; adult females, 
for 5–15 days. During feeding, 
their body mass increases by one 
or two orders of magnitude: females 
of the most massive species can absorb 
up to 8–10 ml of blood!

After feeding, larvae and nymphs 
fall off the host and molt, moving 
to the next stage in their development. 
In adult ticks, feeding is associated 
with reproduction. Partners meet each 
other, as a rule, on their host—hungry 
males and females cannot mate, with 
the exception of ticks of the Ixodes 
genus. A male tick can stay on its host 
for several months and fertilize, during 
this time, several dozens of females. 
A female tick mates only once, after 
which it quickly gains mass, falls off 
the host and after some time (from 
several days to several months) lays 
eggs (from 800 to 20,000 depending 
on the species), after which it dies 
(Balashov, 1998; Biology of 
Ticks, 2014).

In most cases, ixodid 
ticks develop with a 
change of their host 
at each stage in their 
life cycle. Ticks’ hosts 
include birds, reptiles, 
and, primarily, mam-
mals, especially rodents. 
Thus, the taiga tick para-
sitizes on about 170 species of 
birds, 100 species of mammals, and 
several species of reptiles. As a rule, 
small animals moving in the lower 
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When sucking, an ixodid tick functions like a well-tuned pump: it makes 

from 2 to 60 acts of suction per minute, strictly alternating them with acts 

of saliva injection. Left: an adult female ixodid tick feeding on a horse 

(adapted from Estrada-Pena et al., 2017). Right: the capitulum of a taiga 

tick (dorsal view). Scanning electron microscope. Photo by S. Tkachev 

(ICBFM SB RAS, Novosibirsk)

Blood-satiated ixodid tick 

on an animal host.

© CC BY 2.0 Michael Coghlan
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Ticks’ life cycle is complicated. 

A female tick lays eggs, from 

which larvae (six-legged) hatch. 

After molting, larvae transform into 

nymphs, and nymphs turn into adult 

ticks, called imago. The life cycle 

for different species of ixodid ticks 

varies from one to six or more 

seasons (years).

At each stage of the cycle, the tick 

must at least once suck enough 

blood, with the larva, nymph, and 

imago feeding on different host 

animals. The larva sucks the blood 

of a small animal (rodent or bird). 

The nymph must find and attack 

a larger animal (squirrel, hedgehog, 

or rabbit). The adult tick feeds 

on other, even larger animals, 

such as moose or deer. However, 

some species of ticks have adapted 

to go through the entire life cycle 

on one host animal. It is only 

blood-satiated females that leave 

the host

Larvae hatch from 
the eggs (4–6 weeks)

After molting, 
the satiated larvae 
turn into nymphs 
(4–6 weeks)

After the next molting, 
the satiated nymphs 

turn into imago, 
i.e., adult males 

and females 
(10–20 weeks)

Satiated adults mate; 
the female lays eggs

Stages in the life cycle of ixodid ticks by the example 

of the castor bean tick Ixodes ricinus, a widespread tick 

species. © CC BY-SA 3.0, photo by Alan R. Walker

Larva

Satiated larva

Satiated nymph

Nymph

Hungry male

Hungry female

Satiated 
and fertilized 

female

Hungry male and female ticks cannot mate (except for ticks 

of the genus Ixodes). © CC BY-SA 2.0, photo by sz.u.
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Ticks of the Dermacentor genus, which inhabit Siberia and the Far East, 

are the main carriers of rickettsiae, the pathogen of Siberian tick-borne 

typhus. Some species also carry the Omsk hemorrhagic fever virus 

and Q fever pathogens. Adults feed mainly on large wild and farm 

animals and may sometimes overwinter on them. Due to high 

quantities, they can cause substantial damage to livestock. 

In addition, they carry pathogens of piroplasmosis in horses 

and anaplasmosis in large and small cattle. D. reticulatus carries 

Babesia canis piroplasmas, which cause piroplasmosis in dogs. 

Unless treated immediately, this serious disease most often 

leads to the death of the animal.

Right: ticks D. nuttalli on the hunt. The main part of this tick’s 

geographic range lies in China and Mongolia. In Russia, this tick 

occurs in isolated areas in Altai, Krasnoyarsk krai, and Transbaikalia; 

it is confined to dry steppes and mountain hollows (Filippova, 1997). 

Photo by V. Yakimenko (Omsk Research Institute of Natural Focal 

Infections)
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The taiga tick Ixodes persulcatus is the most 

widespread tick in Russia—its geographic range 

extends from northwestern regions (Leningrad 

oblast and Karelia) across the entire country 

to the Far East. This tick inhabits taiga, forest, 

and forest–steppe biotopes; it occurs in piedmont 

forest–steppe and in the mountain-forest belt 

up to an altitude of 2000 m (Filippova, 1977). Adults 

are active from early spring to mid-summer; larvae 

and nymphs are active throughout the entire warm 

season. Ixodes persulcatus poses the greatest danger 

to humans as it carries pathogens of the most severe 

forms of tick-borne encephalitis. This tick species 

also carries pathogens of tick-borne borreliosis 

and relapsing fevers (Borrelia miyamotoi) 

(Korenberg, 2013). Infection can occur as a result 

of suction of not only females but also male ticks, 

which suck for a short time, and, in rare cases, 

nymphs. Male (left) and female (right) of the taiga 

tick Ixodes persulcatus. Photo by V. Panov (Institute 

of Animal Systematics and Ecology SB RAS, 

Novosibirsk) and S. Tkachev

On the territory of Russia, about 60 species of ticks 
of the Ixodidae family were found; however, the main danger 
comes from ticks of the genus Ixodes, the main carriers 
of the tick-borne encephalitis virus and pathogens of ixodid-
tick-borne borreliosis (Lyme disease) and relapsing fever 
borreliae. Ticks of the genera Dermacentor, Haemaphysalis, 
and Rhipicephalus are the main carriers of pathogenic 
rickettsia species, and those of the genus Hyalomma 
carry the virus of the Crimean–Congo hemorrhagic fever 
(Filippova, 1977; 1997)

tiers are attacked by larvae and nymphs, and large animals 
are a target of adult ticks (Balashov, 1998; Biology of Ticks, 
2014).

Expanding the borders
Over the past decades, the range of ixodid ticks has 

changed and expanded. Thus, if earlier it was believed that 
in Russia, the problem of tick-borne infections is relevant 
only for Siberia and the Far East, now it has become a con-
cern for people living in the western part of the country. 
Ticks are also spreading in other regions of the planet: 
the United States, Canada, China, Southeast Asia, and 
South America.

Scientists name climate warming as one of the causes 
of this phenomenon. It has been repeatedly shown that 
migratory birds can carry ticks over long distances (Spar-
agano et al., 2015). Previously, ticks were unable to survive 

in the north, but now the situation has changed. In many regions of the planet, 
winters have become shorter and milder, making it easier for ticks to overwinter.

Thus, in Sweden and Norway over the period 1994–2008, the border 
of the tick’s geographic range moved by more than 200 km northward along 
the Baltic coast (Jaenson et al., 2012). On the North American continent, 
ticks began to appear almost 1000 km to the north compared with 1943—1983. 
In the mountains in the north of the Czech Republic, where the temperature 
has risen by 1.4 °C over the four decades, ticks have appeared at an altitude 
of 1300 m above sea level. In Russia in the 1960s, the taiga tick was found only 
in the southern regions of the Komi Republic, but now it also inhabits the central 
regions—over the past forty years, the northern border of its range has moved 
by 150–200 km (Loktev, 2015).

The second possible cause behind the change in the tick’s range is a change 
in ecology due to human activity. For example, naturalists who traveled 
to the United States in the middle of the 18th century noted a large number 
of ticks. But a century later, due to the development of agriculture, the number 
of white-tailed deer, the main host of blacklegged ticks, dropped sharply, leading 
to a decrease in the quantity of these parasites. However, in the second half 
of the last century, the number of both host animals and ticks increased sharply. 
Consequently, the number of tick attacks on humans also increased as towns-
people began to spend more time in nature.

In Western Siberia, the tick Ixodes pavlovskyi has recently expanded its range 
considerably northward, and the cause of this event remains unclear. At the end 
of the last century, its range was still confined to Altai and other mountainous 
regions (the Salair ridge and Kuznetsk Alatau). Now it occurs on most of the ex-
plored plains of Novosibirsk and Tomsk oblasts; moreover, in some areas, mainly 
those with high anthropogenic loading, I. pavlovskyi almost completely replaced 
the taiga tick (Livanova et al., 2011; Romanenko, 2011).

This change in the tick’s range may be due to the many years of repeated anti-tick 
treatments around large cities, which were carried out in the 1960–1980s. When 
ticks began to recolonize these areas, I. pavlovskyi gained an advantage because 
of a shorter life cycle and ability to feed on birds, which are greater in number 
in anthropogenic foci than large mammals, the main hosts of the taiga tick.
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The castor bean tick Ixodes ricinus 

is the most thoroughly studied 

species, which frequently occurs 

in Europe. In the temperate climate 

of Europe and Russia, ticks are 

active in the spring–summer–autumn 

seasons, reaching their maximum 

quantity in spring and autumn. 

They are very sensitive to drying 

out; therefore, they live mainly 

in deciduous, coniferous, 

and mixed forests with medium 

to high rainfall. They can carry 

tick-borne encephalitis virus, 

borreliae, rickettsiae, pathogens 

of human granulocytic 

anaplasmosis, etc. 

(Filippova, 1977; Rizzoli et al., 2014)

Сытая и голодная самка? лесного 

клеща Ixodes ricinus.

©CC BY-SA 2.5, фото Richard 

Bartz;  ©CC BY-SA 3.0, фото 

NOBBI

In some cases, the tick’s range expands southward. Thus, in Western Siberia 
in the 1960–1970s, the range of the meadow tick shifted to the south, from 
the forest zone to forest–steppe. This event could have been caused by several 
factors acting simultaneously: acaricidal treatments of forests and changes 
in the composition of rodent populations, the main hosts of the meadow tick 
(Yakimenko, 2013).

Simulations of the climate and biotope change as a result of human activity 
showed that in the 21st century, one can expect a contraction of the range 
of the taiga tick in countries bordering on Russia from the west, and by the end 
of the century, this process will spread to European Russia (Yasyukevich, 2019). 
Presumably, in Moscow oblast as well as regions bordering on it from the west 
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Satiated and hungry females 

of the castor bean tick Ixodes ricinus.

 ©CC BY-SA 2.5, photo by Richard 

Bartz; ©CC BY-SA 3.0, 

photo by NOBBI
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and northwest, the taiga tick 
will disappear. A similar pro-
cess will occur in areas lying 
to the south, where forest 
will be retreating due to cli-
mate warming, giving way 
to drier habitats.

Meanwhile, there are fac-
tors conducive for the taiga 
tick to expand its range consid-
erably in Kamchatka krai and appear 
in Magadan oblast, and these predictions are beginning 
to come true. Thus, taiga ticks have recently been found 
in the neighborhoods of Magadan (Dokuchaev, 2015). 
On the Kamchatka Peninsula, these ticks have been ob-
served for quite some time. Meanwhile, no larvae or nymphs 
have been found there, which would have served as indirect 
evidence that the taiga tick can go through its full life cycle 
in this region (according to the Center for Hygiene and 
Epidemiology in Kamchatka Krai, 2019). Perhaps, ticks 
have so far been brought there by migratory birds.

CROSS-SPECIES UNIONS

The tick Ixodes pavlovskyi was first discovered in the Russian 
Far East in the middle of the twentieth century. Its geographic 
range consists of two separate parts: eastern and western, 
in the Far East and Western Siberia, respectively. In terms 
of morphology, genetic characteristics, and activity, this tick 
resembles the taiga tick. It carries the same infectious agents 
as the taiga tick although their occurrence in these two tick 
species differs considerably (Rar et al., 2017).
The northward expansion of I. pavlovskyi population 
to the north coincided with another phenomenon, i. e., 
the discovery of its hybrids with the taiga tick. Interspecific 
hybridization presents a common phenomenon among closely 
related species of ixodid ticks. However, in the vast majority 
of cases, interspecific hybrids are not capable of reproduction.
Thus, in Russia and Estonia, in places where the geographic 
ranges of the taiga and castor bean ticks overlap, ticks were 
found with morphological and genetic characteristics of their 
hybrids (Bugmyrin et al., 2015). However, the offspring that 
came from laboratory crossbreeding experiments with these 
two species turned out to be nonfertile.
The entire geographic range of I. pavlovskyi is located within 
that of the taiga tick, and molecular genetic analysis identified 
ticks with a hybrid genotype in all the habitats of I. pavlovskyi 
in Tomsk and Novosibirsk oblasts and in the Altai Republic. 
In some places, the relative quantity of the hybrids exceeded 
30 %, with both first and second generation hybrids being 
detected (Kovalev et al., 2015; Rar et al., 2019). All this 
suggests that these two tick species are capable not only 
of crossbreeding but also of producing fertile offspring

Ticks of the genus Haemaphysalis live mainly 

in subtropical and tropical zones. In Russia, they occur 

mainly in the Crimea, Krasnodar krai, the Caspian 

region, in the south of Siberia, and in the Far East. 

The greatest danger to humans comes from H. concinna 

and H. japonica, which carry rickettsiae causing 

Far Eastern tick-borne rickettsiosis and Siberian tick-

borne typhus. H. longicornis, which in Russia occurs 

only in the Far East (its main host is sika deer), 

carries the Powassan virus, which can cause 

encephalitis, and the virus of severe fever 

with thrombocytopenia syndrome (Filippova et al., 1997). 

Photo: an H. concinna tick (ventral view). 

© CC BY-SA 4.0, photo by Bramborica
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Tick infections attack
The expansion of the geographic range of ixodid ticks has 

logically led to an increase in the natural foci of tick-borne 
infections. The number of infected ticks is growing every-
where—one can even encounter them in the parks of large 
cities.

The problem of tick-borne borreliosis has recently be-
come a challenge for Japan, Turkey, and Korea. The level 
of infection of ixodid ticks in Belarus has increased sharply: 
over the last decade, the level of infection of the castor 
bean tick and meadow tick with the tick-borne encephalitis 
virus has increased manifold, and the share of castor bean 
ticks infected with the pathogen of tick-borne borreliosis 
has grown from 13 to 35 % (in some regions up to 60 %) 
(Bychkova et al., 2015).

In the last decade, the geographic range of tick-borne 
encephalitis has expanded in Russia. This process man-
ifests itself most conspicuously in the Siberian Federal 
District—Krasnoyarsk krai, Novosibirsk and Omsk oblasts, 
and the Republics of Tyva and Khakassia, each of these 
regions now have one more district included in this range. 
For example, Novosibirsk oblast used to have 22 districts 
endemic for tick-borne encephalitis, but now their number 
has increased to 23 due to the adding of the Chany district.

The tick-borne encephalitis virus has not yet been detect-
ed on the Kamchatka Peninsula. However, in some areas, 
ticks were found to carry DNA of pathogens of tick-borne 
borreliosis, rickettsiae, and human granulocytic anaplas-
mosis (according to the Center for Hygiene and Epide-
miology in Kamchatka Krai, 2019). Moreover, three areas 
in Kamchatka were recognized as endemic for tularemia, 
the pathogens of which can also be carried by ixodid ticks.

In Western Siberia, interspecific hybrids between the tai-
ga tick and the tick Ixodes pavlovskyi were found to carry 
the same infectious agents as ticks of the parental species. 
As a result of different variants of crossbreeding, the genetic 
variability of ticks in a natural focus inhabited by both 
the parental species and their hybrids will be markedly 
higher than usual. This can lead to an increase in the tick ac-
tivity period, expansion of the range of their potential hosts, 
and even an increase in the diversity (including genotypic) 
of infectious agents carried by the ticks. Since ticks with 
a hybrid genotype may be more adapted to different habitat 
conditions, one can expect further expansion of their range 
and, accordingly, the ranges of tick-borne pathogens.

There is another, subjective reason for the sharp in-
crease in the number of reported tick bites and diseases. 

The sheep tick Dermacentor marginatus inhabits steppe 

and forest–steppe biotopes in the southern part 

of Europe, European Russia, and in Western Siberia 

up to Krasnoyarsk krai in the east. It carries pathogens 

of Siberian tick-borne typhus and Q fever. 

Photo by V. Yakimenko (Omsk Research Institute 

of Natural Focal Infections)

Ticks of the genus Hyalomma belong to desert species. 

H. marginatum (above) lives in the south of European 

Russia. Larvae and nymphs feed on birds and rodents; 

adults feed on ungulates. H. marginatum is the main 

carrier of the Crimean–Congo hemorrhagic fever virus, 

a dangerous disease with a mortality rate of 16 %. 

Public domain

Previously, most people bitten by ticks threw them away 
and rarely sought medical help. Today, many people bring 
ticks for analysis and seek preventive treatment. All these 
cases are taken into account by medical statistics although, 
according to experts, today too these data are significantly 
underestimated.

A
ll we can say today about tick-borne infections comes 
down to one main thing: the problem exists, and 
it is huge. Ticks are attacking, and there are more 
and more victims. Sadly, the changing ecological 

situation and human economic activity often turn out 
to be fatal for many useful arthropods, such as bumblebees 
and honeybees. But the blood-sucking ticks are doing all 
well. And they are bringing more and more trouble.

4140

The tick Ixodes trianguliceps 

parasitizes small mammals 

only and does not attach 

to humans and large 

mammals. However, 

its geographic range 

intersects with that of other 

ticks of the genus Ixodes, 

which attack people, 

and they feed on the same 

animal species. Therefore, 

I. trianguliceps can infect 

humans indirectly, through 

ticks of other species 

(Filippova, 1977; 

Yakimenko, 2013).

Left: satiated female and 

nymph of I. trianguliceps 

on a vole. 

Photo by V. Yakimenko 

(Omsk Research Institute 

of Natural Focal Infections)
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Ticks living in North America (United States) also carry a wide range of infectious 
agents, which cause tick-borne borreliosis (Lyme disease), human granulocytic 
anaplasmosis, human monocytic ehrlichiosis, babesiosis, Rocky Mountain 
spotted fever (the most severe form of rickettsiosis on the planet), etc. There 
is no viral tick-borne encephalitis in the United States, but the related Powassan 
virus occurs there in ticks. American tick species differ from Eurasian ones, 
with the exception of the brown dog and longhorned ticks, which occur on both 
continents

The lone star tick Amblyomma 

americanum occurs widely 

in the southeastern United States. 

This tick is known to carry several 

species of ehrlichiae, the causative 

agent of tularemia, and the recently 

discovered Heartland and Bourbon 

viruses. Public Domain

A prime example is the winter tick (Dermacentor albipic-
tus), which parasitizes moose in Canada and the northern 
United States. The situation with this tick is becoming 
catastrophic—because of the climate warming, the ticks 
survive better in winter and become active earlier, thus 
having more time to find a victim. The winter ticks have 
always been a problem for moose, but there have never 
been so many of them. Covered with ticks, anemic ani-
mals rub themselves against trees so hard that they lose 
their fur—these animals are called “ghost moose.” When 
a moose calf is born, hungry ticks move from the mother 

to the newborn. More than half of the young animals die 
as a result of the mass invasion, with up to 100,000 ticks 
being found on the corpses. Biologists fear that moose may 
disappear altogether in the US Midwest (Balashov, 1998).

Ticks are not only expanding their traditional habitats; 
they are exploring completely new ones. Thus, in 2017, 
a rapidly growing population of previously unseen ticks was 
discovered in the US state of New Jersey; the newcomer 
was the Asian longhorned tick (Haemaphysalis longicornis), 
which usually occurs in Southeast Asia (China, Japan, 
and Australia). Now these ticks, which carry infections 

The American dog tick Dermacentor 

variabilis (below) occurs widely 

in the western United States 

and Canada, east of the Rocky 

Mountains, and along the Pacific 

coast. This tick is the main carrier 

of Rickettsia rickettsii, the causative 

agent of Rocky Mountain spotted 

fever and tularemia. Photo below: 

a male and a female of D. variabilis. 

© CC BY-SA 2.0, photo by NIAID 

and Sam Droege

Capitulum of an ixodid tick of the genus 

Dermacentor. Its proboscis has rows 

of backward-protruding barbs, making 

it very difficult to pull the sucking tick 

out of the host. © CC BY-SA 4.0, 

photo by Dack9
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The vast geographic range 

of the meadow tick Dermacentor 

reticulatus comprises Europe, 

European Russia, and Western 

Siberia. It often occurs in forests 

and parks and on the outskirts 

of cities (on wastelands). 

It has two peaks of activity: in spring 

and autumn. Those in the greatest 

danger from this tick are dogs 

because it carries pathogens that 

cause a serious, life-threatening 

dog disease—piroplasmosis 

of dogs. In Eastern Siberia 

and the Far East, which show 

no evidence of presence 

of D. reticulatus, no cases 

of piroplasmosis in dogs have been 

reported. This photo was taken 

in Moscow oblast. © CC BY-SA 4.0, 

photo by A. Yakovlev

including tick-borne rickettsiosis, 
have spread to 17 states. The “mi-
grants” from Asia are reproducing 
very quickly. The reason is that even 
an unfertilized female of this species 
can lay up to 2000 eggs in one clutch 
directly on the host animal. Breeding 
quickly, these ticks pose a real threat 
even to large cattle.

The currently observed expan-
sion—in many regions worldwide—of 
the geographic ranges of different tick 
species, capable of carrying pathogens 
of infectious diseases in humans and 
agricultural and domestic animals, 
is a threatening phenomenon. It re-
quires not only a thorough scientific 
study of the newly emerging natural 
foci of these diseases but also increased 
attention on the part of health systems 
and sanitary and epidemiological 
control agencies in different countries.
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