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Abstract The article presents data on the zoogeographic analysis of the fauna of blood-sucking mosquitoes of
North-Western Uzbekistan, including 29 species belonging to 6 orders, 11 suborders, and the species of blood-sucking
mosquitoes belonging to the subfamilies Culicinae and Anophelinae.
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1. Introduction

Mosquitoes, a monophyletic taxon of the family Culicidae
of the order Diptera, are one of the most widespread
groups in temperate and tropical regions of the world [5,8].
The family Culicidae (Diptera) includes at least 3531 species
representing 112 genera, divided into two subfamilies:
Culicidae and Anophelinae [1]. Blood-sucking mosquitoes
are amphibious insects. They are an integral part of aquatic
and terrestrial ecosystems, maintaining connections between
water bodies and the land and participating in food chains
[25]. Blood-sucking mosquitoes negatively affect human life,
hindering economic activity and the development of
recreational areas. Furthermore, they are of great medical
importance as vectors and intermediate hosts for many
infectious and invasive diseases of humans and animals
[12,14,19,20,21,24,27].

The blood-sucking mosquitoes of the family Culicidae are
widespread, living on all continents and islands of the world,
with the exception of some polar regions. The family
Culicidae is divided into three subfamilies. Anophelineae,
Toxorhynchitinae, and Culicinae. The world fauna includes
approximately 3,490 species [28]. In the Khorezm region,
water zones suitable for the development of blood-sucking
mosquitoes, lakes, the Amu Darya, and remnants of canals
cover 25 percent of the total area. The formation of the urban
fauna is primarily due to species from adjacent areas where
breeding sites exist, as well as those developing in temporary
and permanent water bodies within the city.

2 Material and Methods

2.1. Study Area
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The area is lowland located in the Northwestern part of
Uzbekistan, along the lower reaches of the Amudarya River,
between 60°-61" longitude and 41°-42’ latitude, at 113-138
m above sea level. The vegetation period of plants is
200-210 days. The climate is extremely continental, with
an average annual precipitation of 80-90 mm. Average
temperature in January is -5<C, in July + 30<C, [3,4,9]. The
climate of the oasis is greatly influenced by the deserts of
Kyzylkum and Karakum. The region is in the steppe zone, in
the western part of the Khorezm oasis and in the southern
part of the Aral Sea, 100 m above sea level. The relief
consists of a low plain. It is the old Amudarya delta and
consists of river sediments. The western and southwestern
parts connecting with Karakum are covered with sand. Of the
minerals, there are limestone, sand, clay and other building
materialsn, [6,7,10]. The study of the route covered all
districts of the Khorezm region (Figure 1).

The geographic scope of this checklist also includes
existing data on species identified in Uzbekistan, in addition
to those from research in the Khorezm region. In Uzbekistan,
through 2024, numerous researchers have conducted
comprehensive studies on Culicidae mosquitoes, and
information on each species has been gathered from the
literature [15,16,17,26]. The Latin names and classification
of Culicidae taxa have been revised in accordance with GBIF
[29]. The names of the individual genera and the subordinate
taxa within each genus were arranged alphabetically. A
preliminary list of species and subspecies was compiled for
each Culicidae family. All species studied and identified for
Uzbekistan and its southwestern region are confirmed by the
Global Biodiversity Information Facility (GBIF) [29].

2.2. Methods

Our research was based on materials collected during
three spring-summer seasons, from 2022 to 2024, in all
districts of the Khorezm region, as well as on synthesized
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literature data and materials. In the Khorezm region, during
the spring (April-May), seven permanent (lakes) and temporary
(ponds, marshes), natural and artificial continental water
bodies, comprising reservoirs and lakes were studied. Adult
mosquitoes were collected in the summer (June—July) in
parks, recreational areas, groves, rice fields, near lakes, and
in the most frequently visited places by people. The collected
faunistic samples were processed using generally accepted
methods for seasonal and daily phenology [13,18]. During
larval trapping, a water trawl was used every five days, and
the daily activity of the imago was studied once a week for
24 hours each day.

During the collection of adult mosquitoes, air temperature,
relative humidity, atmospheric pressure (barometer BM-7),
and light intensity (lux meter) were recorded, and the sky
was visually recorded as clear or cloudy. Water, air
temperature, and water pH were measured during the larval
trapping. The coefficient of anthropogenic transformation
of biotopes (CAT) was determined using the method of E.P.
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Prokopyev (1995) [22], the division of plant species into
synanthropic and non-synanthropic was carried out according
to the data of A.l. Pyak and I.E. Merzlyakova (2000) [23].

Also, mosquito trapping and collection activities were
carried out from April to October during the period
2022-2025 in the northwestern part of Uzbekistan
(Karakalpakstan and Khorezm). The trapping and collection
of mosquitoes were carried out at 17 sites in marshes and
swamps, seepage swamps, and pond waters. BG Sentinel
traps, developed by the German company BG Lure™
(Biogents), were used to catch mosquitoes (Figure 2).

An attractive odor from a CO, source was used as the
attractant in the trap. The trap was used day and night
(24 hours) on a seasonal, intermittent basis with no set
pattern. A capture net was used to catch mosquitoes in reed
beds or other open areas (Figure 1). The collected materials
are stored at -20<C. Schaffner (2001) and Becker (2010)
identification keys were used for the morphological identification
of the mosquitoes [2,11].

SZ“UI'U"E

41“3?0“N 200N

# ”1‘20"N

@ Collection sites of field survey

40’46‘30"N

sﬁan

7

—f

T
B3°0°0"E

Figure 2. A. Overall view and B. parts of the BG Sentinel trap (1) Insect suction (transfer) funnel, (2) mesh funnel, (3) handle cover, (4) transfer hole for

BG-Lure, (5) white cap, (6) fan, (7) (8) battery cable. C. catch net
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3. Results

A total of 1,832 adult mosquitoes and 3,953 larvae were
collected, belonging to 6 genera, 11 subgenera, and 29
species, including Aedes (Aedimorphus) vexans (Meigen),
1830, Aedes (Ochlerotatus) detritus Haliday, 1833, Anopheles
(Anopheles) claviger Meigen, 1804, Anopheles (Cellia)
pulcherrimus Theobald, 1902, Culex (Neoculex) territans
Walker, 1856, Culex (Barraudius) modestus Ficalbi, 1889,
Culex (Barraudius) pusillus Macquart, 1850, Culex (Culex)
tritaeniorhynchus Giles, 1901, Culiseta (Allotheobaldia)
longiareolata (Macquart, 1838), and Culiseta subochrea
(Edwards, 1921). The results of collecting adult mosquitoes
and larvae are presented in Tables 1 and 2. These species
were collected in flat, pond, slope, and mountain areas in

Karakalpakstan and Khorezm regions in six selected villages.

Anopheles (Cellia) pulcherrimus was recorded for the first
time in Muynak district. Culiseta (Allotheobaldia) longiareolata
was collected only in the adult stage in Khiva district,
Khorezm region. The number and localization of mosquito
larvae at the ecological station of this territory are presented

in Table 1. The larval collection included 1753 Culicidae
larvae, among which the predominant ones were Anopheles
(Anopheles) claviger (12.8%), Aedes (Aedimorphus) vexans
(12.1%), Culex (Barraudius) pusillus (11.3%), Culiseta
(Allotheobaldia) longiareolata (10.8%), Culex (Culex)
tritaeniorhynchus (10.4%), and Culiseta subochrea (10.2%),
followed by Aedes (Ochlerotatus) detritus (9.8%), Culex
(Barraudius) modestus (9.0%), Culex (Neoculex) territans
(7.2%), and Anopheles (Cellia) pulcherrimus (6.4%)
(table 1).

The number and prevalence of mosquitoes captured in
the animal bait trap overnight are shown in Table 2. Overall,
the predominant species was Culiseta (Allotheobaldia)
longiareolata (14.1%), Anopheles (Anopheles) claviger
(13.7%), Culex (Barraudius) pusillus (12.8%) followed by
Culiseta subochrea (10.8%), Aedes (Ochlerotatus) detritus
(10.2%), Aedes (Aedimorphus) vexans (10.0%), Culex (Culex)
tritaeniorhynchus (10.0%), Culex (Neoculex) territans
(7.1%), Anopheles (Cellia) pulcherrimus (6.1%), Culex
(Barraudius) modestus (5.2%) (Table 2).

Table 1. Composition and habitats of mosquito larvae collected in Northwestern Uzbekistan in May—July 2024

. Khorezm region Karakalpakstan
Species S - - . ” " n %

Ae.(Aedimorphus) vexans - 4 - 63 7 79 12,1
Ae.(Ochlerotatus) detritus 5 5 13 34 8 9 64 9,8
An.(An.) claviger 5 8 11 17 35 8 84 12,8
An.(Cellia) pulcherrimus 5 - 11 16 10 - 42 6,4
Culex (Neoculex) territans - 5 8 21 13 - 47 72
Cx. (Barraudius) modestus 7 - 12 15 18 7 59 9,0
Cx. (Barraudius) pusillus 12 32 - 11 9 10 74 11,3
Cx. (Cx) tritaeniorhynchus 21 11 14 - 7 15 68 10,4
Cs.(Al) longiareolata 32 18 10 5 6 12 71 10,8
Culiseta subochrea 21 - 17 4 9 16 67 10,2

total 108 73 96 186 108 84 655 100

Note: * - Tuprakala district, ** - Khiva district, *** - Gurlen district;
# - Ellikkala district, ## - Muynak district, ### - Nukus district

Table 2. Number and prevalence of adult Culicidae mosquitoes captured using animal-baited traps in northwestern Uzbekistan, May—July 2024

) Khorezm region Karakalpakstan n %

SpeCIes * *k *kk # ## ### *k *hk
Ae.(Aedimorphus) vexans 7 4 21 3 6 46 10,0
Ae.(Ochlerotatus) detritus 4 8 19 6 7 47 10,2
An.(An.) claviger 6 7 10 12 18 10 63 13,7
An.(Cellia) pulcherrimus - 2 8 11 7 - 28 6,1
Culex (Neoculex) territans 1 4 5 17 6 - 33 7,1
Cx. (Barraudius) modestus - - - 12 8 4 24 5,2
Cx. (Barraudius) pusillus 18 9 - 13 11 8 59 12,8
Cx. (Cx) tritaeniorhynchus 12 - 11 3 8 12 46 10,0
Cs.(Al) longiareolata 14 7 - 13 12 19 65 141
Culiseta subochrea 9 2 - 8 12 19 50 10,8
total 68 42 46 129 91 85 461 100

Note: * - Tuprakala district, ** - Khiva district, *** - Gurlen district;
# - Ellikkala district, ## - Muynak district, ### - Nukus district



International Journal of Genetic Engineering 2025, 13(12): 326-332

329

Table 3. Distribution of blood-sucking mosquitoes in zoogeographic groups in the territory of northwestern Uzbekistan
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An. algeriensis Theo, 1903 + + +
An.artemievi Gor., 2005
An. maculipermis M, 1818 + + + +
An. hyrcanus Pallas, 1771 + + + + +
An. superpictus Grassi, 1899 + + + +
An. claviger Meigen, 1804 + + + +
An.marteri Sen & Pru, 1927 + +
An. pulcherrimus The 1902 + + +
An. martinius Shin., 1926 +
Ur. unguiculata Ed, 1913 + + + +
Cu. longiareolata Mcq.1838 + + + +
Cu. subochrea (Ed., 1921) + + + +
Co. ricliiardi Ficalbi, 1889 +
Ae. caspius Pallas, 1771 +
Ae. cataphylla Dyar, 1916 +
Ae. pulchritarsis Rond, 1872 +
Ae. flavescens Mutter. 1764 +
Ae. detritus Haliday, 1833 +
Ae.vexans (Meigen), 1830 +
Ae.stramineus Dub., 1970 +
C modestus Ficalbi, 1889 + + + +
C territans Walker. 1856 + + +
C.pusillus Macquart, 1850 + +
C hortensis Ficalbi, 1889 + +
C theileri Theobald, 1903 + + +
C. pipiens Linnaeus, 1758 + + +
C. mimeticus Noe, 1899 +
C.tritaeniorhynchus G., 1901 +
C.martinii Medschid, 1930 +

Our studies in separate landscapes examined significant
differences in both age and the genetic connection of their
fauna to that of neighboring regions (Turkmenistan). The
range analysis of the fly species in the study area reveals the
complex nature of this fauna, where a strong autochthonous
endemism is overlaid by elements from Central and Western
Asia, the Mediterranean, the steppes of southern European
Russia, and the entire Kazakhstan-Uzbekistan forms collide
(Table 3).

An analysis of the studied fauna's range indicates that its
spectrum includes representatives of 12 zoogeographic
groups. The diversity of these geographic landscapes is

explained by the differences and similarities in the
geological history of mountain system formation, resulting
in numerous cases that are primarily of ecological nature. On
the other hand, this indicates the heterogeneity of the fauna
under study and the diversity of faunistic connections with
neighboring zoogeographic regions. Research results show
that cosmopolitan species - 1, North Turan - 12, Europe - 2,
Euro-Siberian - 1, Euro-Mediterranean - 3, Mediterranean - 7,
Eastern Mediterranean - 1, Steppe - 9, Central Asia - 5,
Caucasus - 3, Uzbekistan - 12, and the Mediterranean-Central
Asia zoogeographic region - 10 species were recorded
(Figure 3).
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Figure 3. Zoogeographic groups of blood-sucking mosquitoes in the territory of northwestern Uzbekistan

Figure 3 shows the zoogeographic spectrum of mosquitoes in
the study area. As can be seen from the figure, the species
belonging to the North Turan group and the Uzbekistan
geographic group occupy the first place in distribution in the
study area (41.4%), while the Mediterranean-Central Asian
species (10 species - 34.5%) occupy the second place in
distribution. The Steppe group accounts for 9 types (31.0%).
The Central Asian group accounts for 5 types (17.2%), and
the Mediterranean group accounts for 4 types (13.8%). In
sixth place are the Caucasus and Euro-Mediterranean species
- 3 species, which constitutes 10.3%. In seventh place, the
Eastern Mediterranean, European-Siberian, and Cosmopolitan
groups were recorded with one species each-3.4%.

Also, when studying the origin and distribution of the
species identified in our research, it was noted that 29 species
belonging to six genera are distributed throughout the
world. In particular, Anopheles (9), species belonging to the
genus Culex (9) are found worldwide, Coquillettidia (1) and
Uranotaenia (1) in tropical regions, and species of the genera
Aedes (7) and Culiseta (2) are widespread in Nearctic regions.

The clear correspondence of latitudinal zoogeographic
divisions to climatic zonation schemes demonstrates the role
of climate in shaping the regional fauna of mosquitoes,
highlighting their dependence on temperature gradients. In
the study area, differences in climatic and weather conditions
are not related to geographic latitude but rather to distance
from river and lake shores and to orography, i.e., the location
of mountain ranges and the elevation of the mountains. Due
to the plasticity of mosquitoes' life cycles, particularly, their
ability to select optimal temperatures and other environmental
conditions-most species in the Northwest Uzbekistan region
have formed extensive areas spanning various latitudinal
zones and vertical belts. This method of microclimate
adaptation does not require complex morphological and
physiological restoration, allowing the species to colonize
the space in the fastest and most effective way.

4. Conclusions

Our observations in the study area showed that the same
species can be found in two, and sometimes in all types
of water bodies. Often in the southern part of the region,
mosquito larvae are typically found in flowing water
(slow-moving drains, irrigation canals), semi-flowing and
stagnant water bodies, and moving northward, they gradually
begin to disappear from running water bodies; closer to the
northern border of the range, it was noted once again that
they live only in stagnant water bodies. An analysis of the
studied faunal range indicates that, 12 spectrums unite
individuals from zoogeographic groups; this is explained in
many cases, primarily by ecological factors, reflecting the
great diversity of geographic landscapes and the variety of
faunal connections with neighboring zoogeographic regions.
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