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To the question of current species composition
of blackflies (Diptera, Simuliidae) of the Irtysh river in Pavlodar region

The article presents a list of species diversity of the family Simuliidae identified in the Pavlodar Priirtyshye
during the period from 2022 to 2024. In the basin of the middle reaches of the Irtysh River (from the barder
of the Maysky district to the Zhelezinsky district, and the border with Russia), the presence of 5 species of
blackflies was noted. The identified blackflies belong to the Palaearctic and Holarctic species of plastic black-
flies capable of living in polluted water bodies: Wilhelmia equine (Linnaeus, 1758), Booephthora
erythrocephala (De Geer, 1776), Odagmia ornata (Meigen, 1818), Argentisimulium noelleri-(Friederichs,
1920), Simulium reptans (Linnaaeus, 1758). The history of the study of blackflies in Kazakhstan@nd the stud-
ied area is presented. The frequency of occurrence and the biology of the species in the Pavlodar region are
described. Dominant species are identified.
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Introduction

Over the past 10 years, active work has been carried outyto reduce the participation of blood-sucking
blackflies not only in the North-Eastern part of Kazakhstan, butialso'in many southern regions (Syrdariya
River). The establishment and current species structure allowsus to develop more effective methods of com-
bating blackflies. In addition, knowledge of international species-and changes in their dynamics allows us to
control the level of pollution of water bodies.

The last inventory of species composition in the Nerth-Eastern part of Kazakhstan took place about
20 years ago. During this period, it is customary to consider individual species in the relationship, as well as
the emergence of new, more plastic to pollution.species of blackflies.

The global blackfly fauna (family Simuliidae) currently includes 2,424 recognized species [1].

Members of this family are distributed, across all continents, except the Arctic and Antarctic regions [2].
Many blackfly species are considered important bioindicators of freshwater quality and can be effectively
used to monitor the ecological status ofiaquatic ecosystems. Beyond their ecological relevance, blackflies are
of considerable interest duestottheirsignificant veterinary and public health importance. Certain species act
as vectors of serious invasive andsinfectious diseases affecting both humans and domestic animals, including
onchocerciasis, anaplasmosis,.and tularemia [3].

In this context, .comprehensive studies of the faunistic diversity and species composition of blackflies
are essential across,all'regions of Kazakhstan. Accurate information on species distribution is a prerequisite
for the implementation of effective vector control, preventive, and public health strategies. The present study
aims tortdentify the species composition of blackflies inhabiting the Pavlodar Region along the Irtysh River
anddo provideia concise overview of the biometric characteristics of the species recorded.

Studies of blackflies in Kazakhstan have been carried out by Russian and Kazakh scientists in different
years. The southern and eastern regions of Kazakhstan are considered the most researched [4]. In the
50s-80s, the researches are reflected in the works of Shakirzyanova M.S. [5], Rubtsov L.A. [6]. Zo-
ogeographic species composition of midges of Kazakhstan was summarized in the work of Kenzhe-
baev Zh.K. [7], of Konurbayev E.O [8].

The Pavlodar region, through which the blackfly course of the Irtysh River flows, is not fully stud-
ied [9]. The first records on the species composition and population of blackflies in this area were made by
Sinelshchikov V.A. [10]. Further study of blackflies was carried out in the context of finding measures to
control nuisance gnats. The mass extirpation of gnats harmed the agricultural and economic activity of the
region. In subsequent years, data on the study of the faunistic composition of the region were conducted by
Gabdulin E.S. [11], Alshin A.R. [12]. On the territory of the Bayanaulsky mountain-forest range, the study of
blackflies was also conducted by Alikhanov Sh.A. [13].
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It is worth noting that the study of blackflies in the Pavlodar region has been conducted for many years
as part of the annual fight against blood-sucking insects. The study includes studies of the fauna, distribution,
dynamics, and density of blackflies, as well as their impact on the economic part of our region.

This article presents data on the study of the species composition of blackflies in the Pavlodar Irtysh re-
gion from May 2023 to September 2024.

Materials and methods

The studied material was collected during field research on the Irtysh River, from early May 2023 to
September 2024 in the Pavlodar region using standard methods described by Rubtsov I.A. [14; 56]. 413
blackfly imagoes were studied and identified, including 91 males and 322 females. 82 larvae and more than
110 pupae were collected.

The larvae and pupae were collected from a substrate immersed in water: fallen tree branches; plastic
debris floating in the water. After collection, the research material was placed in test tubes Wwith 90,% ethanol
at a temperature of £20°C. Total preparations were made using a binocular magnifying glass MBS-10 and a
biological light microscope with a UCMOS03100KPA Altami camera, type BIO-1. Pictures of,blackflies’
habitat landscapes were taken with a Samsung Galaxy S23Ultra camera. Permanent preparations of the head,
limbs, and genitals were made using the method of Rubtsov I.A. [14] and fixedsin EOparal. Pictures were
taken from temporary preparations, and then the preparations were disposed of.

The method of hatching imagoes from pupae was also used. Collectionsand hatching of imagoes were
carried out according to the methods of Khalin A.V. [15]. For these purposes, the pupa was placed in a clean
test tube with a moistened wet swab and sealed. Then, a few hours after hatching; the empty pupa (exuvium)
and the midge imago were fixed with 90 % ethanol in the same test tube for further identification.

The studied material was identified to the species level by the madern system of the Simuliidae fami-
ly [1]. Morphological diagnostics to the species level .was “carried out using the identifiers of
Rubtsov A.l. [14], Yankovsky A.V. [18]. The main features'in the.diagnosis of imago forms were: the color
of the legs, mouth apparatus, and genitals; in larvae, thexcolor,of the head capsule, the respiratory threads of
the larvae, and the posterior attachment organ. Pupae were diagnosed by the following main features: the
shape of the cocoon, the nature of the branching (weaving) of the cocoon.

The assessment of blackfly species biodiversity was earried out based on the Shannon index (H'), calcu-
lated using the formula:

H'= Y (p: x loga(py)) ’

where p; is the proportion of individuals of species i relative to the total number of individuals in the district.
The evenness index (E) was calculated as:

E=H j H’max: rae Hrmax = 1052[5] 7
where S is the number/ofidistinct species in the districts (with non-zero abundance). The calculation results
and their interpretation are presented in the “Results and Discussion” section.

To ensure, comprehensive coverage of the potential habitats of blackflies (Simuliidae), sampling sites
were selected along the entire course of the Irtysh River within the Pavlodar region.

In each administrative district (Table), at least four sampling points were established, representing vari-
ous types of watercourses (main river channel, floodplain areas, and river branches), flow velocities, and ri-
parian biotepes characteristic of the region. The sampling points within each district were placed at approxi-
mately equal distances, with an average distance of about 100 km between districts.

Blackfly collection was carried out during peak periods of daily activity before noon and in the evening
from 4:00 PM to 9:00 PM. Standardized methods were employed, including sweep netting, host-baited col-
lection, and sampling of larvae and pupae from submerged substrates.

Species identification was based on the analysis of a combination of diagnostic morphological features.
For accurate identification, larvae were collected, and adult flies (imago) were reared from mature pupae to
enable species-level determination not only from the adult specimens but also based on the structure and
branching pattern of the pupal cocoon filaments.

The number of samples and their spatial distribution adhered to established zoological standards for
faunal surveys of the family Simuliidae [6, 14, 15, 16].
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Potential biases are associated with the limited seasonal coverage of the sampling period. For example,
non-bloodsucking species of blackflies may not have been captured using host-baited collection methods.
For this reason, material was also collected directly from aquatic substrates. However, several authors have
noted [6, 8] that in large and medium-sized rivers, predominantly bloodsucking blackfly species emerge. To
increase sampling diversity, sweep-netting of riparian vegetation was also conducted.

The species Argentisimulium noelleri was represented in the collection by two female specimens. It was
not detected in aquatic substrates; the two individuals were collected from vegetation. This may be because
the emergence period for this species had already passed by the time of sampling, and the species is general-
ly rare in the Pavlodar region. It is also noteworthy that no male specimens of this species were found. Males
typically emerge 5-7 days earlier than females, which may explain their absence. Therefore, in the following
season, we plan to begin sampling for this species 10-14 days earlier.

Sampling was not conducted during windy or rainy weather. The primary focus was on collecting from
aquatic vegetation, which allowed for the identification of multiple developmental stages (larva,“pupa, ima-
go). This approach also enabled us to estimate the timing of emergence and assess the seasonal activity of
blackfly species based on the developmental stage and maturity of larvae and pupae.

The permanent preparations made are stored in the collection of Orazbekova A.

Results and Discussion

As a result of the conducted study of the species composition of blackflies;in the Pavlodar Irtysh region,
the species composition of blackflies was clarified and supplemented, includings genera and 5 species of
blackflies. The collection was carried out from the main channel of the Irtysh River.

Subfamily SIMULIINAE Newman, 1834
Tribe WILHELMIINI Baranow, 1926
Genus Wilhelmia Enderlein, 1921
Wilhelmia equine. (Linnaeus, 1758)

The studied material. Imago: 162 females, 32 males cellected. Date of collection: May, July 2023,
June 2024.

Palearctic, European-Asian species.

A plastic, widespread European species, including,in.the European part of Russia.

In the Pavlodar region, during the period‘of mass flight, it was noted in the coastal river zone in various
biotopes: forest-steppe, forest zones, and coastal shrub thickets. The larvae of this species actively populate
coastal vegetation. An active bloodsucker, attacks humans and animals, the dominance index is 47 %.

Morphological identification was carried out based on the genitalia of both the female and male, as well
as the respiratory filaments of thepupa. A distinctive feature of the female genital structure is the presence of
spines: the bases of the genital plates arescurved inward and bear spines. The anterolateral sclerotized areas
of the genital fork are weakly“developed (Fig. 1a). The pupa possesses eight respiratory filaments, two of
which are adjacent to the pupal collar, forming a semicircle. In the central region, six smaller filaments are
arranged laterally4o the main,filaments and directed anteriorly (Fig. 1b). In the male, a small apical spine is
present at the basenofathe gonostylus. The gonostylus is approximately 4.5 times narrower than the
gonocoxite and is'slender. The base of the gonosternum is triangular and curved inward (Fig. 1c).

Subfamily SIMULIINAE Newman, 1834
Tribe NEVERMANNIINI Enderlein, 1921
Genus Boophthora Enderlein, 1921
Boophthora erythrocephala (De Geer, 1776)

The'studied material. Imago: 28 females, 3 males collected. Date of collection: June 2023.

Palaearctic, European-Asian-North American species.

Widespread throughout most of Europe and Russia. It is also found in North Africa and the East Asian
region. In the territory of the Pavlodar region in 2016, it was one of the dominant species according to
collections [17]. In the 2023 collections, the species was not abundant, with a dominance index of 8 %; in
2024, it was not recorded in the collections.

Species identification was based on the morphology of the male and female genitalia, as well as the
pupae. The pupa possesses six respiratory filaments. All filaments are nearly identical in diameter and size.
Each group originates from a common base, splitting into three branches, with two filaments arranged
dichotomously on each branch (Fig. 1d). The male genitalia exhibit distinctive characteristics — the
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gonostyles are short with a square-shaped base. On the inner surface of the gonostyle base, there are five
small spines (Fig. 1e).
Subfamily SIMULIINAE Newman, 1834
Tribe SIMULIINI Newman, 1834
Genus Odagmia Enderlein, 1921
Odagmia ornata (Meigen, 1818)

The studied material. Imago: 12 females collected. Date of collection: June 2023.

Palaearctic, European-Asian-North American species.

This species of blackflies is a polyzonal and widespread European species. It also robs in the European
part of Russia. According to scientists [18], it is distributed from the countries of northwestern Africa and
Western Europe to Eastern Siberia and the Far East. The species is characteristic of forest-steppe landscapes.
In the Pavlodar region, it is found in the coastal part of the Irtysh River and the adjoining forest-steppe zone.
It attacked the feeder mainly in open biotopes. The species is not numerous in terms of dominancen3. %.

Species identification was conducted based on the genitalia of females reared from pupae. The cocoon
is simple, with an indistinct or absent pupal collar. The anterolateral angles are widely spaced;sprojecting
laterally and dorsally. There are six respiratory filaments, originating as three main filaments, each of which
branches dichotomously into two filaments (Fig. 1f).

Genus Argentisimulium Rubzov et Yankovsky, 1982
Argentisimulium noelleri (Friederichs, 1920)

The studied material. Imago: 2 females collected. Date of collection: May2023.

Holarctic, European-Asian-North American species.

The habitat is mainly in most of the countries of foreign Europe. and Russia. On the territory of the Pav-
lodar region, the species is very scarce. The presence of this speciés was'not noted in the 2024 collections.

Species identification was based on the morphology of .the female genitalia and legs. The stem of the
furcal stalk is slender and approximately 1.5 times longer than the fork itself. The gonapophyses exhibit a
deep, straight median incision. On the branches of the fork, the anterolateral projections are prominently de-
veloped and directed upward. The anal plates are rounded, and the cerci are also rounded and relatively
small (Fig. 1g).

Genus Simulium, Latreille, 1802
Simulium'reptans (Linnaaeus, 1758)

The studied material. Imago: 118 females, 56 males collected. Date of collection: May 2023,
August 2024.

Palearctic, European-Asian species.

On the territory of Kazakhstan, the presence of this species is noted for the first time. The species is
widely distributed in most of Euraope, including the European part of Russia. On the territory of Pavlodar re-
gion, it is an active bloodsuckerwithiahigh dominance index in the spring period — 42 %. It is found in the
coastal part, it is mainly observedin open biotopes: under growths, tree and shrub thickets.

Morphological identification was carried out based on the genitalia of males (Fig. 1i) and females.
A distinctive feature of the,species is the structure of the pupal cocoon. Along the edge of the cocoon collar,
there are large square fenestrae (windows) (Fig. 1h). Imago specimens were reared from mature pupae for
morphological,examination. In addition, molecular genetic analyses were conducted to confirm the species
identification. The corresponding sequence data have been deposited in GenBank under accession numbers

PP396815— https://www.ncbi.nlm.nih.gov/nuccore/PP396815.1,

PP396749 — https://www.ncbi.nlm.nih.gov/nuccore/PP396749.1,

PP400833 — https://www.ncbi.nlm.nih.gov/nuccore/PP400833.1,

PP400933 — https://www.ncbi.nlm.nih.gov/nuccore/PP400933.1,

PP400977 — https://www.ncbi.nlm.nih.gov/nuccore/PP400977.1.
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Figure 1. Morphological features of black flies: (2) Female genitalia of Wilhelmia equine;

(b) Pupal respiratory filaments of W. equine; (c) Male genitalia of W. equine;

(d) Pupal respiratory filaments of‘Boophthora erythrocephala; (€) Male genitalia of B. erythrocephala;
(f) Pupa of Odagmia ornate on substrate (plastic bag); (g) Female genitalia of Argentisimulium noelleri;

(h) Cocoeonccollar of Simulium reptans; (i) Male genitalia of S. reptans

Based on theyresults of the conducted research, it can be concluded that the species diversity of gnats in
the Pavlodar Irtysh region is quite poor. The Shannon diversity index in the Pavlodar Irtysh region was
1.042, with an‘evenness of 0.647. The total number of blackfly species was 5, and the average number of

individuals was 82:"Based on the species composition data for each district (Table), the index was calculated
separately for each district (Fig. 2).

Table

Species composition of blackflies in the Pavlodar Irtysh region by districts (2023-2024)

Species hame Total imagos Maysky District Pavlodar City Zhelezinsky District
Wilhelmia equine 194 101 19 74
Boophthora 31 18 0 13
erythrocephala
Odagmia ornate 12 9 1 2
Argent|_5|mullum 2 0 0 2
noelleri
Simulium reptans 174 63 29 82
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Shanneon Index and Evenness by District
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Figure 2. Shannon index and evenness values by district in the Pavlodar Irtyshiregion — from the border of Maysky
District downstream to Zhelezinsky District (border with Russia) during the period from May 2023 to September 2024

As we can see from Table, among the five recorded species, the. main dominant ones are W. equine and
S. reptans. Figure 2 demonstrates that the blackfly community is.generally balanced; however, despite this,
the level of evenness remains approximately the same ‘within.each community (ranging from 0.6 to 0.7). The
Shannon index increases both with the number of speciesiand with greater evenness. However, the level of
dominance (evenness) is not consistent. This indicates that in all three regions, one or more species (W.
equine and S. reptans) dominate. In the Maysky District, species are distributed almost evenly (0.77); in the
area near Pavlodar, there are dominant species, but not'a complete skew (0.69); and in the Zhelezinsky Dis-
trict, clear dominance is observed along with a lower evenness value (0.63).

Such an uneven distribution indicates'the dominance of certain taxa, which may suggest an ecological
imbalance in the studied environment. However, many authors have noted that the low species diversity of
blackflies is characteristic of lowland rivers [8], [6].

Active bloodsuckers attacking humans and animals in mid-May are midges — W. equinum and S. rep-
tans. They are also absolutesdeminants. In the 2023 collections, blackflies of the species Arg. noelleri and
B. erythrocephala were present inssmall quantities, but these species were not found in the 2024 collections.
Although B. erythrocephala'is awidespread eurybiont and synanthropic species that also develops in large
rivers, withstandingisignificant temperature fluctuations, it is noticeable that its numbers in the Pavlodar re-
gion are declining:

In the Pavlodarirtysh region, the widespread European species of blackflies, S. reptans, was identified
for thefirst time. The presence of this species in Kazakhstan was noted for the first time. The data are con-
firmed by melecular genetic studies [19].

In.the studies of Makatov T.K. [20], the fauna of the Pavlodar Irtysh region consisted of 6 genera and
9 species.of midges. According to the data of 2016 [17], based on the results of our collections in 2023-2024,
there are 5'species of blackflies in the fauna of the Pavlodar Irtysh region, belonging to 5 genera. A signifi-
cant reduction in species diversity can be noted, and the presence today is of only more plastic species of
blackflies. Since midges are amphibious animals, it can be assumed that less plastic species either disap-
peared from this range or make up a small percentage of the total number. Also, some abiotic factors could
have had an impact: a decrease in oxygen in the water, high turbidity. It is not worth excluding the fact that,
since 2015, every year, there has been carried out an active work in the region to reduce the number of
midges. And there is a possibility that in the Pavlodar Irtysh region, species that are less flexible in process-
ing will decrease in number over time.
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Conclusion

The tribe Simuliini consists of genera widespread in the Northern Palearctic. In the fauna of the Pavlo-
dar Irtysh region, the presence of 5 species of blackflies was noted. Including S. reptans, which is a new spe-
cies for the fauna of Kazakhstan.

The most common species are W. equinum and S. reptans.

The plain and forest-steppe landscapes contribute to a relatively low level of blackfly species diversity,
as well as the predominance of bloodsucking species. In the Pavlodar Irtysh region, the dominant species are
those tolerant to water pollution. It is difficult to definitively attribute the reduction in blackfly species
richness to specific anthropogenic factors, as large and medium-sized plain rivers are typically characterized
by low species diversity. Moreover, rivers such as the Irtysh mainly support the emergence of
hematophagous blackfly species, while non-bloodsucking blackflies are generally not dominant.in such
communities [6, 8, 14].

The species diversity of blackflies in the Pavlodar Irtysh region corresponds to its,gea-hydrological re-
gime. The lowest level of blackfly biodiversity was recorded in Pavlodar city; however, the evenness index
here did not indicate strong dominance by individual species. A more balanced speciesydistribution was ob-
served in the Maysky District.

The results of the study on the blackfly fauna (Simuliidae) in the Irtysh River basin within the Paviodar
region may serve as a foundation for the development of an integrated ecological monitoring system for the
region’s aquatic ecosystems.

Large and medium-sized lowland rivers such as the Irtysh provide favorable conditions for the mass
emergence of hematophagous blackfly species. The surveyed areas were dominated by Wilhelmia equina,
Boophthora erythrocephala, and Simulium reptans species, characterized by a high degree of ecological plas-
ticity. Their abundance can serve as an indicator of persistent pollution, eutrophication, and other forms of
anthropogenic impact on aquatic environments. Therefore, the species.eomposition of blackflies may be used
as a sensitive indicator for assessing the ecological status of freshwater bodies.

Given these characteristics, it is recommended to implement regular monitoring of blackfly communi-
ties in strategically important sections of the Irtysh basin,\particularly within populated areas, floodplain
zones, and downstream of hydraulic structures. An‘optimal sampling frequency would be at least twice per
season: once in the spring-summer period and once in‘the late summer-autumn period. This approach would
allow for the detection of changes in species composition, early signs of ecological disturbances, and the
timely development of measures for the management and protection of regional aquatic ecosystems.

In the future, monitoring activitiestare needed to track changes in species dynamics. The identification
of a new species for the fauna, of Kazakhstan confirms the necessity of continuing faunal surveys in the Ir-
tysh region.
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I1aBaonap enipinaeri Epric e3eHiHIH IIbIObIH-IIIPKeHICPIHIH
(Diptera, Simuliidae) kasipri TypJik Kypamsbl TypaJibl MaceJiere

Maxkanana 2022-2024 xwuimap apansirbiiga [laBnogap ewipingeri Epric eseninen Tipkenren Simuliidae
TYKBIM/IACBIHBIH TYPJIK OpPTYPJILTIriHiH Ti3iMi kentipiareH. Epric e3eHiHiH opta arbichl Gacceitninae (Mait
ayIaHBIHBIH [IeKapackiHaH PeceiiMeH mmekapanac JKene3uH aynaHblHa JeiiH) MIBIOBIH-IIIPKeHAIH 5 TypiHiH
0ap eKeHi aHBIKTANIb. AHBIKTAJIFaH IIBIOBIH-IIPKEHIep JacTaHFaH Cy albIHIAPBIHAA TIPIILUTIK €Te AlIaThIH
naJeapKTHKAIBIK JKOHE TOJAPKTHKAJBIK IUIACTHKAIBIK Typliepre jaraasl, oiap: Wilhelmia equina (Linnaeus,
1758), Boophthora erythrocephala (De Geer, 1776), Odagmia ornata (Meigen, 1818), Argentisimulium
noelleri (Friederichs, 1920), Simulium reptans (Linnaeus, 1758). KasakcraHmarbl »oHE 3epTTENreH
ayMaKTaFbl IIBIOBIH-ITIPKEHIEpAl 3epTTey Tapuxbl KapacTbIpbuiraH. TypJepaiH Tapaiay >KUiIIri KepceTiil,
[TaBnoaap eHipiHaeri oJapAblH ONOHOMHUKACHI CHIIATTAIFAaH. backIM Typrep aHbIKTaIFaH.

Kinm co3dep: mibiObiH-1ipKeiinep, Simuliidae, Typriik Kypamsl, Tapaiy aiimarsl, EpTic.
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K Bompocy o coBpeMeHHOM BHI0BOM COCTABE MOLIEK
(Diptera, Simuliidae) na pexe Upteim B [1aBiogapckoii 06J1acTu

B cratse mpuBeneH nmepedeHs BHIOBOTO pasHOoOpasms cemeiicTBa Simuliidae, BeuiBienHoro B IlaBmomap-
ckoM [IpunpTtsimse B nepuon ¢ 2022 mo 2024 rox. B Gacceitne cpennero teuenus peku UpTeim (0T rpaHUIIBI
Maiickoro paiiona go JKene3nHCKOTro paiioHa M rpaHHLBI ¢ Poccueil) oTMeueHO MpUCyTCTBHE 5 BHIOB MO-
IIeK. BbISBICHHbIE MOLIKY MPHHAICKAT K NATCAPKTUYECKUM M TOJaKTUYECKHM BHJAM IIJTACTHKOBBIX Yep-
HBIX MYX, CIIOCOOHBIX 00MTaTh B 3arpsi3HeHHbIX Bogoemax: Wilhelmia equine (Linnaeus, 1758), Boophthora
erythrocephala (De Geer, 1776), Odagmia ornata (Meigen, 1818), Argentisimulium noelleri (Friederichs,
1920), Simulium reptans (Linnaaeus, 1758). IIpuBeneHa nuctopust u3ydeHus 4epHbIX MyX B KasaxcTtaHe u Ha
n3yd4aeMoH TeppUTOPHHU. YKa3aHa 4acTOTa BCTPEYaeMOCTH U ONKcaHa OMoHOMHMKa BHIOB j1si [laBmomapckoit
o6iact. OnpeneneHs! JOMIHUPYIOIIHE BHIBL.

Knioueswie cnosa: momxw, Simuliidae, BHIOBO# cocTas, apean oouranus, MpTeim.
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