
First record of the Simulium noelleri Friederichs species complex 
(Diptera, Simuliidae) in Central Kazakhstan
Ayana Smagulova1,2 , Kanat Akhmetov3 , Liudmila Petrozhitskaya4 , Rimma Ualiyeva3 ,  
Sayan Zhangazin1

1	 L.N. Gumilyov Eurasian National University, Astana, Kazakhstan
2	 Institute of Zoology, Entomology laboratory, Al-Farabi Avenue, 93, KZ-050060, Almaty, Kazakhstan
3	 Toraighyrov University, Pavlodar, Kazakhstan
4	 Institute of Systematics and Ecology of Animals, Siberian Branch of the Russian Academy of Sciences, Novosibirsk, Russia

https://zoobank.org/7F8C8F5D-F4B0-4071-AE93-2ABDB997FBF2

Corresponding author: Sayan Zhangazin (sayanzhangazin@gmail.com)

Academic editor: Laura Depalo  ♦  Received 29 March 2026  ♦  Accepted 12 June 2026  ♦  Published 19 June 2026

Abstract

The blackfly species Simulium noelleri Friederichs species complex is recorded for the first time from the fauna of Central Kazakh-
stan. The study is based on materials collected from early May to September 2025 from the Esil River within the city of Astana. 
Despite their medical and veterinary importance as vectors of filarial parasites and agents of severe dermatological reactions, the 
blackfly fauna of Central Kazakhstan remains insufficiently studied. A total of 15 imagoes (5 males and 10 females), 146 larvae, and 
85 pupae were examined and identified. Larvae and pupae were sampled from various submerged substrates, including stones, con-
struction debris, and floating plastic waste, indicating the ability of the species to colonize heavily anthropogenically modified urban 
habitats. Morphological descriptions of the male genitalia, including the ventral plate, median sclerite and gonostyli, are provided 
and illustrated. The ecological and hydrological characteristics of the habitat are discussed, highlighting the preference of this taxon 
for lowland river systems with low current velocity (0.2–0.3 m/s) and water temperature of 20 °C. S. noelleri species complex is a 
multivoltine species with three generations per season. This finding significantly expands the known distribution range of S. noelleri 
species complex and provides the first detailed morphological description for Central Kazakhstan.
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Introduction

The global fauna of blackflies (Diptera: Simuliidae) com-
prises approximately 2,415 species. To date, 102 species 
have been recorded in Kazakhstan, 15 of which are con-
sidered endemic to the region (Adler 2025).

Despite existing publications on the fauna and ecol-
ogy of blackflies in Kazakhstan, significant parts of the 
country, including Central Kazakhstan, remain insuf-
ficiently studied. The blood-sucking fauna of Kazakh-
stan is of significant medical and veterinary importance 
(Gabdullin et al. 2015). Along with blackflies, recent 

studies in North-West Kazakhstan have emphasized the 
high seasonal activity and vector potential of mosquitoes 
(Orazbayeva et al. 2025).

Intensive research on blackflies in Kazakhstan began 
in the second half of the 20th century, reflected in the 
works of M.S. Shakirzyanova (1962), Rubtsov (1956), 
and Zh.M. Isimbekov (2003).

In 1986, A.V. Yankovsky and K. Koshkimbaev de-
scribed a new species of blackfly, Psilocnetha almae sp. 
n. (Simuliidae), from the Syr-Darya River in Southern 
Kazakhstan, a species not previously recorded from the 
region (Yankovsky and Koshkimbaev 1986).
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A substantial contribution to the study of Kazakhstan’s 
blackflies (Diptera, Simuliidae) was made by Zh.K. Ken-
zhebaev, whose research encompasses the faunistic, zoo-
geographic, ecological and biological aspects of this group. 
His works provide a detailed analysis of the species compo-
sition in the high-mountain and foothill regions of the Tien 
Shan, including the Kungey Alatay, Northern and West-
ern Tien Shan, as well as the Irtysh region (Priirtyshye). 
These studies identified patterns of vertical distribution 
and overwintering strategies in water bodies across vari-
ous altitudinal zones. The author also investigated the mor-
phological, biological, and phenological characteristics of 
both blood-sucking and non-hematophagous species (Ken-
zhebaev and Yevdakov 1977; Kenzhebaev and Abelkari-
yev 1978; Kenzhebaev and Yankovsky 1984; Kenzhebaev 
1980a, 1980b, 1982a, 1982b, 1984, 1985, 1987).

A. G. Ismagulov investigated the black fly fauna of the 
highland regions of the south and southeastern Kazakh-
stan, recording 21 species (12 new to science) and es-
tablishing the chromosomal characteristics of 19 species 
(Ismagulov 1993).

T.K. Makatov identified 21 species of blood-sucking 
blackflies in the Pavlodar Irtysh region (Pavlodarskoye 
Priirtyshye), including 11 species in the steppe zones and 
intrazonal landscapes of the Irtysh River floodplain, and 
14 species in the Bayanaul mountain-forest massif. The 
following species were recorded for this region for the first 
time: Eusimulium aureum, Metacnephia kirjanovae, Mon-
tisimulium octofiliatum, Schoenbaueria subpusilla, Simuli-
um longipalpe, Wilhelmia equina, W. turgaica, Byssodon 
maculatus, and Boophthora erythrocephalum (Makatov 
2008a, 2008b; Gabdullin et al. 2013; Gabdullin 2015).

Studies of blackflies in Kazakhstan have been conduct-
ed by Russian and national researchers across various pe-
riods, with the primary focus on the southern and eastern 
regions of the country (Petrozhitskaya and Rodkina 2018; 
Evseeva 2021; Proskurina et al. 2022; Vaulin et al. 2024).

In recent years, there has been an intensification of scien-
tific research dedicated to the fauna, ecological, and biologi-
cal characteristics of blackflies in the Irtysh River within the 
Pavlodar Region (Orazbekova et al. 2024, 2025a, 2025b).

According to the work of A. A. Orazbekova, in the wa-
ter bodies of the North-Eastern Kazakhstan, seven spe-
cies have been recorded, including: S. murmanum, S. no-
elleri, S. reptans, O. ornatum, W. equinum, B. maculatum, 
B. erythrocephalum (Orazbekova et al. 2024).

The source of the Esil River is located in the Nivaz 
Mountains of the Karaganda Region (northern edge of 
the Kazakh Uplands). The most significant tributaries in 
terms of water volume and length are the Koluton, Zha-
bay and Ters-Akkan rivers (Akmola Region), as well as 
the Akan-Burlik and Iman-Burluk rivers (North Kazakh-
stan Region). The catchment area is 155,000 km2, with an 
average gradient of 0.21%.

The hydrological regime of the Esil River is charac-
terized by a pronounced cyclical alternation of high-wa-
ter and low-water years. This not only complicates the 
economic management of water resources but also deter-

mines the dynamic nature of the habitats for hydrobionts. 
Monitoring of the river’s key indicators is provided by a 
network of 11 operational gauging stations of the RSE 
“Kazhydromet” (Kazhydromet 2025).

Insufficient systematic research limits the current under-
standing of species diversity, spatial distribution, and the 
ecological and epidemiological importance of these dipter-
ans. Therefore, targeted faunistic and ecological surveys 
are essential. The present study describes the species com-
position and biological characteristics of blackflies along 
the Esil River within the city of Astana, significantly en-
hancing the knowledge of the regional entomofauna and its 
epidemiological impact. In the present study, we provide a 
comprehensive account of S. noelleri species complex in-
cluding a detailed morphological description, distributional 
mapping, and the identification of key diagnostic features.

Materials and research methods
Study area

The studied material was collected during field surveys 
along the Esil River in Astana from early May to Septem-
ber 2025, following standard entomological techniques 
described by Rubtsov (1956). A total of 15 imagoes (5 
males and 10 females), 146 larvae, and 85 pupae were 
examined and identified. Larvae and pupae were sampled 
from various submerged substrates, including stones, 
construction debris, and floating plastic waste. Upon col-
lection, the specimens were preserved in vials with 90% 
ethanol and stored at approximately 4 °C.

The sampling sites included four locations within the 
city of Astana: Kuygenzhar residential area (51°06'03"N, 
71°41'03"E, 355 m a.s.l.), the Ak-Bulak Channel (51°09'37"N, 
71°28'10"E, 348 m a.s.l.), a tributary of the Sarybulak River 
(51°09'52"N, 71°22'34"E, 343 m a.s.l.) and water-regulating 
dam in the Koktal-1 microdistrict (51°09'55"N, 71°21'34"E, 
344 m a.s.l.) (Fig. 1).

Site 1: The first site was located near the Kuygenzhar res-
idential area, situated upstream from the city of Astana. The 
hydrological regime at this location was characterized by a 
flow velocity of 0.3 m/s. A small spillway dam, approximate-
ly 3 m in height, is situated in the vicinity, although a low dis-
charge volume was recorded during the sampling period. The 
benthic substrate at the collection point primarily consists of 
a silt-sand mixture. The riparian vegetation is dominated by 
dense shrub thickets, mainly Salix spp., and stands of Phrag-
mites australis. The surrounding landscape is a flat steppe 
plain subject to moderate anthropogenic pressure from near-
by livestock farms and suburban infrastructure, contributing 
to the organic enrichment of the aquatic ecosystem (Fig. 1).

Site 2: The second site was located within the urban 
area of Astana, where the river forms a managed anthro-
pogenic canal. This site is characterized by high anthropo-
genic pressure due to its location in densely populated res-
idential district with adjacent transport infrastructure. The 
hydrological conditions are modified by a series of cascad-
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ing concrete spillways (stepped weirs) that create artificial 
turbulence and facilitate water aeration. The water flow in 
this section is relatively slow, and the benthic substrate is 
predominantly composed of thick layers of silt and organ-
ic detritus. The canal banks are reinforced with concrete 
and stone embankments, with limited riparian vegetation 
consisting mainly of managed lawn grasses and occasional 
aquatic plants adapted to urban runoff conditions (Fig. 1).

Site 3: The third site was located on the Sarybulak Riv-
er, an urban tributary of the Esil River. The channel is high-
ly modified, featuring reinforced concrete banks and slow 
water flow. The benthic substrate consists of thick silt and 
organic debris due to significant anthropogenic pressure. 
Riparian vegetation is fragmented, dominated by ruderal 
grasses and opportunistic aquatic macrophytes (Fig. 1).

Site 4: The fourth site was located at the water-reg-
ulating dam in the Koktal-1 district. The area features a 
stepped weir and a concrete drainage outlet, creating tur-
bulent flow and high aeration. The riverbed consists of 
stones and gravel, while the surrounding landscape tran-
sitions into sandy hills and flat steppe plains. Riparian 
vegetation is dominated by dense stands of Phragmites 
australis and various shrubs (Fig. 1).

Map visualization

Map visualizations were generated using QGIS 3.44.7, 
a free and open-source geographic information system 
software.

Morphological diagnostic

Morphological preparations and identifications were per-
formed using an MBS-10 stereomicroscope and a ZEISS 
Primo Star biological light microscope (Carl Zeiss, Ger-
many). Photographs of the substrates and microscopic 
preparations were taken using a digital camera (iPhone 
XR, Apple Inc., USA).

Permanent slides of the head, legs, and genitalia were 
prepared according to the method of Rubtsov (1940) and 
mounted in Euparal (Carl ROTH, Germany). The studied 
material was identified to the species level following the 
current classification of the family Simuliidae (Adler 2025).

Morphological diagnostics were performed using the 
identification keys by Rubtsov (1956) and Yankovsky 
(2002). The primary diagnostic characters for imagoes in-

Figure 1. Map of S. noelleri complex distribution in Central Kazakhstan. Red spots: newly identified habitats.
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cluded the coloration of the legs, mouthparts, and genitalia. 
For larvae, the key features were the coloration of the ce-
phalic capsule, the structure of the mouthparts, respiratory 
filaments, and the posterior circlet. Pupae were identified 
based on the shape and weaving pattern of the cocoon and 
the structure of the respiratory filaments. The specimens are 
stored in the collection of the first author Smagulova A.S., 
Department of Biology, L.N. Gumilyov Eurasian National 
University, Astana, Kazakhstan, under numbers 3–21.

Results

Pupae were primarily found on construction debris (Fig. 
3), whereas larvae (Fig. 4) occurred more frequently on 
stones, plastic waste, and other remnants of building ma-
terials. Final-instar larvae and pupae were collected the 
last week of June.

Based on our observations in Central Kazakhstan, S. 
noelleri species complex is a multivoltine species with 
three generations per season; imagoes emerge in early 
May, June, and July. Field observations and specimen 
collections were conducted from May to September. 
Samples were collected at an average water tempera-
ture of 20 °C and current velocities ranging from 0.2 to 
0.3 m/s under clear, calm weather conditions.

Morphological identification

A total of 15 imagoes (5 males and 10 females), 146 lar-
vae, and 85 pupae were examined and identified. Mor-
phological identification was based on the male and fe-
male genitalia and pupal respiratory filaments.

The larvae of this species exhibit a light-to-dark grey 
body colouration with transverse dark bands. The pat-
tern on the cephalic apotome is negative, distinct, and 
H-shaped with a dark pyramidal spot. The postgenal cleft 
is acutely arched, not reaching the posterior margin of the 
hypostomium by one-fifth of its length. The internal man-
dibular teeth are arranged in a single row of 11–13 teeth 
(Fig. 4A, B, C). The labral fan has 47–57 rays.

The pupa possesses eight widely branching respiratory 
filaments with relatively short stalks, arranged in multi-
ple planes. Two of the filaments are significantly wider at 
their bases than the others. A single respiratory filament 
bends sharply upward at its basal part (Fig. 5A), while the 
remaining filaments are arranged in groups of 2–3 in two 
planes. The cocoon is simple, loose and porous, covering 
the pupal body (Fig. 5B).

The female genitalia feature a moderately scle-
rotized sternite VIII with short, rounded hypogynial 
valves separated by a V-shaped notch. In lateral view, 
the anal plates appear nearly triangular, while the cer-
ci are rounded and covered with setae. The genital fork 
is characterized by branches that are expanded at their 
distal ends, with powerful anterolateral projections; pos-
teromedial projections are not developed (Fig. 6). The 
spermatheca is globular, with a distinct reticulate pattern 
on its surface. The hind tibiae are pale on the basal half, 
darkening distally (Fig. 7).

The gonocoxites are massive and subrectangular, with 
a length approximately 1.5 times the width. In ventral 
view, the ventral plate (gonosternum) is moderately wide 
and rounded, with a flattened posterior margin (Fig. 8A). 
In lateral view, the body of gonosternum appears elon-
gated, with well-developed arms extending anterolater-
ally (Fig. 8B). The basal arms of the ventral plate are 
long and slender, diverging laterally at an angle much 
less than 180°.

The median sclerite (gonofurca) is represented by a nar-
row, well-pigmented stem that expands towards its base. 
The parameres bear a series of small, uniformly arranged 
spinules (Fig. 8A, B). The gonostyli are longer than the 
gonocoxites and do not taper; a single apical spine is dis-
tinctly visible at the apex of each gonostylus (Fig. 8C).

Figure 2. Pupae of S. noelleri complex on construction sub-
strate, 31 May 2025.

Figure 3. Larvae of S. noelleri complex on stony substrate, 26 
June 2025.
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A B C

Figure 4. Morphological features of the larva of S. noelleri complex: A. Larval hypostomium; B. Postgenal cleft; C. Mandible. 
Central Kazakhstan, Akmola Region, Astana, Esil River, Koktal-1 district, 31 May 2025. (Photo by A. Smagulova).

A B

Figure 5. Morphological features of the pupa of S. noelleri complex: A. Respiratory filaments; B. Cocoon. Central Kazakhstan, 
Akmola Region, Astana, Esil River, Koktal-1 district, 26 July 2025. (Photo by A. Smagulova).

Figure 6. Morphological features of S. noelleri complex: A, B. Female genitalia. Central Kazakhstan, Akmola Region, Astana, Esil 
River, Koktal-1 district, 26 July 2025. (Photo by A. Smagulova).

A B

Discussion

Data on the distribution of S. noelleri species complex 
within Kazakhstan are scarce; the species has been pre-
viously recorded in small numbers (3 larvae) in East 
Kazakhstan (Katon Karagay village) (Orazbekova et al. 
2025a). The larval and pupal stages develop predominant-
ly in small and very small watercourses (rivulets), whereas 
the females of the S. noelleri species complex are charac-

terized as haematophagous pests of humans and livestock, 
exhibiting a seasonal attack period that spans from May to 
June (Zinchenko et al. 2021). The species is widely dis-
tributed across Siberia and the Russian Far East, Europe, 
USA (Alaska), Turkey, Ukraine, Canada (Adler 2025).

The Esil River has a total length of 2,450 km, including 
1,027 km within the Akmola Region and 690 km within the 
North Kazakhstan Region, subsequently flowing through 
the Tyumen and parts of the Omsk regions. The river’s hy-
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drological regime is characterized by a pronounced spring 
flood and a prolonged low-water period. The duration of the 
spring flood in the upper and middle reaches ranges from 
1 to 1.5 months, increasing downstream to 2–3 months. 
Spring runoff accounts for 86–95% of the annual discharge.

In the middle reaches of the Esil River, located within 
the city of Astana (Akmola Region), the species S. no-
elleri species complex was recorded for the first time in 
the study area.

Despite existing publications on the blackfly fauna and 
ecology in Kazakhstan, a significant portion of the country’s 
territory, including Central Kazakhstan, remains insufficient-
ly studied entomologically. The present study represents the 
first record of S. noelleri species complex for the fauna of 
Central Kazakhstan. Notably, this species has not been pre-
viously recorded in the regions bordering the Republic.

Species identification was confirmed by direct compar-
ison with original illustrations in Yankovsky (2002) and 
Rubtsov (1956). The diagnostic combination of (i) pupal gill 
with one sharply bent basal filament, (ii) male ventral plate 
with basal arms much less than 180°, and (iii) female genital 
fork with powerful anterolateral projections distinguishes S. 
noelleri species complex from similar S. palustre Rubtsov, 
1956 and S. murmanum Enderlein, 1935 (Table 1).

Figure 7. Female hind tibia of S. noelleri complex. Central Ka-
zakhstan, Akmola Region, Astana, Esil River, Koktal-1 district, 
31 May 2025. (Photo by A. Smagulova).

A B C

Figure 8. Morphological features of the male of S. noelleri complex: A, B. Male genitalia; C. Apical spine on the gonostylus. 
Central Kazakhstan, Akmola Region, Astana, Esil River, Koktal-1 district, 26 July 2025. (Photo by A. Smagulova).

Figure 9. Habitat of S. noelleri complex: Central Kazakhstan, Ak-
mola Region, Astana, Esil River, Koktal-1 district, 26 May 2025.

Ecologically, the species demonstrates considerable 
plasticity across its Palearctic range (Table 2). The con-
siderable ecological plasticity of the S. noelleri species 
complex across its Palearctic range is likely due to the 
existence of multiple cytotypes. Adler and Kachvorian 
recognized at least three cytotypes (A, B, C) based on 
different sex-chromosome systems, each occupying dis-
tinct ecological niches, from pristine streams in England, 
Germany, and western Russia (cytotype A) to boreal hab-
itats in Sweden and western Canada (cytotype B) and an-
thropogenically modified habitats in Armenia (cytotype 
C) (Adler and Kachvorian 2001). Cytogenetic analysis 
of the Valdai population revealed a unique sex-chromo-
some system (chromosome III) and distinct autosomal 
polymorphism profiles, including sex-linked inversion 
complexes in the IIS arm and the autosomal occurrence 
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Table 2. Ecological characteristics of S. noelleri species complex across its distribution range.

Parameter Central Kazakhstan East Kazakhstan (Orazbekova et 
al. 2025a)

Volyn region, Ukraine (Zinchenko 
et al. 2021)

Altitude 343–355 m 955 m Lowland
River type Lowland river Foothill-plain streams Small rivers, reclamation canals and 

hydraulic locks
Current velocity 0.2–0.3 m/s Not specified 0.9 m/s
Water temperature 20 Not specified Not specified
Substrate Stones, construction debris, plastic Stones, aquatic vegetation Aquatic vegetation, stones
Landscape Urban steppe Mountain-forest, steppe Floodplain meadows
Anthropogenic pressure High (urban area) Moderate High (land reclamation systems)
Abundance 15 imagoes (5 males and 10 females), 

146 larvae, 85 pupae
1 mature larva and 2 medium-aged 

larvae
500 individuals/dm2

Table 1. Morphological comparison of S. noelleri complex with similar species.

Character S. noelleri complex S. palustre S. murmanum
Larvae
Labral fan rays 47–57 52–57 40–48
Cephalic apotome H-negative H-negative Dark pyramidal spot
Mandibular teeth rows 11–13 (1 row) 12–14 (2 rows: 7–8+5–6) 9–12
Pupae
Number of gill filaments 8 8 8
Basal filament One sharply bent upward Sharply bent upward Straight
Filament arrangement 2–3 in two planes Radiating Radiating
Cocoon Simple, loose Simple, loose, porous Simple, loose
Males
Ventral plate basal arms Much less than 180° Diverging at 150° Parallel
Ventral plate body Moderately wide, flattened Narrower Narrower
Gonostyli Massive and subrectangular Curved inward at the apex, with a 

long spine
The width at one-third from the base 

is markedly greater than near the apex
Females
Genital fork branches With powerful anterolateral 

projections
Without sharp processes Without sharp processes

Distribution Europe, Siberia, the Far East, Alaska Siberia, the Far East North Europe

Figure 10. Structure of the female genitalia of S. noelleri complex: A. Photograph of a specimen collected in the Esil river of 
Central Kazakhstan; B. Illustration from I. A. Rubtsov (Rubtsov 1956).

A B
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of IL-5, which is X-linked in cytotype B. These findings 
suggest that the Valdai population represents a distinct cy-
totype (D), further supporting the species-complex status 
of S. noelleri (Gorlov et al. 2016). While Southern Altai 
populations inhabit foothill streams at 800–2000 m, the 
Central Kazakhstan population occupies lowland urban 
reaches of the Esil River at 343–355 m. This expansion 
onto anthropogenically modified habitats with artificial 
substrates (construction debris, plastic waste) represents 
a novel ecological observation for the species.

Species identification was based exclusively on morpho-
logical characters following established diagnostic keys of 
Rubtsov (1956) and Yankovsky (2002). Molecular verifica-
tion was not performed in this study as the combination of 
diagnostic morphological features (pupal gill configuration, 
genitalia) provides species identification in this case.

To finalize the species composition and determine the 
distribution boundaries of the S. noelleri species complex, 
a comprehensive monitoring program of the blackfly fau-
na and genetic evidence from the source to the mouth of 
the Esil River is planned for the coming year. This will 
not only update biodiversity data but also establish the 
biological and ecological characteristics of this complex 
in lowland lotic environments.
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