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Breeding bird communities of the pine forests in the forest steppe zone
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Breeding bird communities of the pine forests in the forest-steppe zone
A. Atemasov, T. Atemasova

The avifauna of pine forests in the North-East of Ukraine has been poorly studied. Analysis of bird communities showed
that the avifaunal complexes of pine forests are poorer and have minimal similarity to those in deciduous forests. This
study aimed to assess the species composition and densities of birds in the pine forest of various ages. Research was
conducted on the National Park «Slobozhanskiy», located within the Krasnokutsk United Territorial Community of the
Bogodukhiv District in the northwestern part of Kharkiv Region (Ukraine). Most of the park's forests are of artificial
origin. Birds communities were studied in May 2023 in six forest types: pine forest less than 25 years old, pine forest
71-90 years old, pine forest 91-110 years old, pine forest over 110 years old, patches of oak stands and patches of
birch stands. The point-count technique was used for bird sampling. Overall 60 point-count stations (10 in each forest
type) were located using a forest map. The breeding avifauna was classified concerning nest location, according to the
sites for searching food, and based upon migration patterns. We registered 39 breeding bird species during point
counts; of them 3 were cavity excavators, 13 were secondary cavity users, 13 were tree and 3 were shrub foliage
nesters and 6 were ground nesters. There were 7 trunk-foraging species, 15 canopy-foraging species, 3 shrub-foraging
species, and 12 ground-foraging species. Eighteen species were long-distance migrants, 6 species were short-distance
migrants, and 15 species were residents. The least number of species (16) was recorded in pine forests less than 25
years old. The number of species in other forest types varies slightly (23-25). The lowest total abundance was noted in
pine forests less than 25 years old, and the highest in patches of oak stands. Total density differs between all types of
forest, except for a couple of pine forests 91-110 years old — patches of birch stands. In pine forest less than 25 years
old dominate European Robin (45.1%) and Common Chiffchaff (25.3%); in pine forest 71-90 years old — Wood Warbler
(28.3%) and Common Chaffinch (20.4%); in pine forest 91-110 years old — Common Chaffinch (16.4%), Wood Warbler
(12.9%), Collared Flycatcher (12.0%), and European Robin (10.9%); in pine forest over 110 years old — Common
Chaffinch (18.7%), European Robin (15.0%), Great Tit (12.8%) and Collared Flycatcher (11.9%); in patches of oak
stands — Collared Flycatcher (20.1%), Great Tit (19.3%) and Common Chaffinch (14.3%); and in patches of birch stands
— Wood Warbler (20.6%), Collared Flycatcher (16.7%), European Robin (14.9%) and Common Chaffinch (13.3%). The
most abundant birds in pine forests less than 25 years old were ground nesters (70.5%). In other age groups of the
pine forest and the patches of birch stands, secondary cavity users and ground nesters co-dominated. In patches of
oak stands secondary cavity users dominated (50.8%). In all types of forests, except for the pine forest less than 25
years old canopy gleaners dominated. Large-distance migrants were the most abundant birds in pine forests. except
the pine forest less than 25 years old. and patches of birch stands. In the pine forests less than 25 years old short-
distance migrants dominated (56.5%). Residents dominated in patches of oak stands (39.7%). We compared our
results with those of other studies conducted in the region's pine forests since the mid-19th century.

Key words: omithofauna, breeding bird’s community, point counts, pine forests, forest-steppe zone, Kharkiv region.
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Introduction
The Kharkiv region is located in the north-east of Ukraine, within the watershed separating the Don

and Dnieper basins. Zonal types of vegetation in the Kharkiv region are oak forests and meadow steppes
in the forest-steppe part and forb-fescue-feather grass steppes in the steppe part. In addition to zonal types
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of vegetation, pine and oak-pine forests on sandy terraces in river valleys, floodplain forests, floodplain
meadows, vegetation of open sands and chalk outcrops are also common (Alekseenko, 1971; Myakushko,
1978; Gorelova, Alyokhin, 2002).

The avifauna of pine forests in the North-East of Ukraine has been little studied due to the relative
poverty of the species composition of this ecosystem. In addition, most of the pine forests in the region are
monodominant stands up to 80 years old, which is not typical for this natural zone. Subori (a natural pine
forests with an admixture of trees of deciduous species), which are natural coniferous forests, have hardly
survived due to the specific nature of forestry.

There are very few studies of the avifauna of pine forests in the Kharkiv region. A fundamental
analysis of the fauna of the Izyum steppe forests was made in the 60s of the 20th century (Lisetskiy, 1952).
Later, a study was carried out on the avifauna of pine forests in the middle reaches of the Seversky Donets
River (Lisetskiy, Fedorov, 1979). In the late 1980s and early 1990s, quantitative surveys and studies of the
conditions of existence of birds in the forest ecosystems of the watersheds and river valleys of the Siversky
Donets and Dnipro basins within the Kharkiv Region were carried out (Vergeles, 1993). In the beginning of
the 21st century data on the structure of the bird population of pine forests in the suburbs of Kharkiv were
obtained (Stegniy, Pal'val’, 2007).

Analysis of bird communities showed that the avifaunal complexes of pine forests are poorer and have
minimal similarity to those in deciduous forests. This is due to the architecture of the crown of the edifying
species, the small development of the shrub layer and the well-developed grass layer (Atemasova, 2010).

This study aimed to estimate the species composition and densities of birds in the pine forest of
various ages and small patches of deciduous forest in a pine forest.

Methodology

Study area

The research was conducted on the National Park «Slobozhanskiy». The Park has a total area of
5,244 ha. It is located within the Krasnokutsk United Territorial Community of the Bogodukhiv District, in
the northwestern part of Kharkiv Region (Ukraine). Most of the park's forests are of artificial origin (64.3%).
The existing distribution of stands in the park by age group is uneven, with a significant predominance of
middle-aged (77%). The area of young (11%), ripening (6%), and mature and overgrown stands (6%) is
much smaller. Pine forests are confined mainly to the pine terrace of the Merla River and form a large
continuous forest massif. Pine forests are monodominant, single-tiered from Scots Pine (Pinus sylvestris)
with little or no undergrowth. Silver Birch (Betula pendula), Downy Birch (B. pubescens), Common Oak
(Quercus robur), and Bald EIm (Ulmus glabra) grow in the second tier. The greatest floristic diversity is
concentrated in the saucer-shaped depressions of the relief. European White EIm (Ulmus laevis), Silver
Birch and Downy Birch, Black Alder (Alnus glutinosa), and Aspen (Populus tremula) prevail here.

Bird sampling

Birds communities were studied in May 2023 in the Volodymirivske branch in six forest types: pine
forest less than 25 years old, pine forest 71-90 years old, pine forest 91-110 years old, pine forest over 110
years old, patches of oak stands and patches of birch stands. The point-count technique (Sutherland, 2006;
Bibby et al., 2012) was used for bird sampling. Overall 60 point-count stations (10 in each forest type) were
located using a forest map. They were located at least 200 m from the boundaries between forest types.
The exact location of the point-count stations was established in the field using the Global Positioning
System (GPS) Garmin eTrex 30x. Bird counts were made between 6:00 and 10:00 h local time in suitable
weather conditions (without rain or wind). There was a setting down period of 2 min and the duration of a
count was 5 min. All birds seen or heard were recorded. Birds in flight were not counted. All registrations
were divided into two zones. The first zone is a circle of radius 30 m around the point; the second is outside
that, to infinity. Population density is determined in pairs per sq.km. Singing males, two adult birds that
worry, a living nest, and a brood are taken as a pair (the chicks are not included in the calculation).

Bird richness and abundance
The total density in the area in which the points fell is estimated as (Bibby et al., 2012):

D n, +n, Ioge(n

ar’m

+Nn
L_2) (pairs/m?)
r]2
where r = the radius of the first zone, m
n1 = number of bird pairs detected in the first zone
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nz = number of bird pairs detected in the second zone
m = number of points

Bird diversity was described using the Shannon-Wiener diversity index (Krebs, 1999):
s
H'= Z(pi)(log pi)
i=1

where H'=the Shannon—Wiener diversity index,
pi = the relative abundance of species i,
S = the number of species

We classified the breeding avifauna concerning nest location (tree cavity, foliage, or ground). Cavity
nesters were further divided into species that excavate their nest cavities (cavity excavators) and species
that use previously excavated cavities (secondary cavity users). Foliage nesters were further divided into
species that nest in trees and species that nest in shrubs. We also divided the breeding avifauna into four
classes according to the sites for searching for food (trunk, canopy, shrub, or ground gleaners). Finally, we
classified the breeding avifauna into three classes based on migration patterns (long-distance migrants,
short-distance migrants, and species that occur year-round in the study area).

Statistical analysis

We used repeated measure analysis of variance (ANOVA) and Tukey’s criterion to compare bird
assemblage variables between types of forest. The PAST software (Hammer et al., 2001) and R 4.2.2 (R
Core Team, 2022) were used for calculations.

Results

We registered 39 breeding bird species during point counts; of them, 3 were cavity excavators,
13 were secondary cavity users, 13 were tree and 3 shrub foliage nesters, and 6 were ground nesters.
There were 7 trunk-foraging species, 15 canopy-foraging species, 3 shrub-foraging species, and 12 ground-
foraging species. Eighteen species were long-distance migrants, 6 species were short-distance migrants,
and 15 species were residents (Table 1).

Table 1. Bird species recorded during point counts, grouped into guilds on the basis of their nesting
and foraging sites, and migration pattern (according to Snow and Perrins, 1998)

Bird species Bird-guilds according | Bird-guilds according | Bird-guilds according
to the nest sites to the searching food to the migration
) pattern ™

Buteo buteo TF - LDM
Columba palumbus TF G SDM
Streptopelia turtur TF G SDM
Cuculus canorus - C LDM
Caprimulgus europaeus G =) LDM
Upupa epops SC G LDM
Dryocopus martius PC T R

Dendrocopos major PC T R

Dendrocoptes medius PC T R

Jynx torquilla SC T LDM
Anthus trivialis G G LDM
Oriolus oriolus TF C LDM
Garrulus glandarius TF G R

Corvus cornix TF G R

Corvus corax TF G R

Sylvia atricapilla SF Sh LDM
Curruca communis SF Sh LDM
Curruca curruca SF Sh LDM

BicHuk XapkiBCcbKOro HaLjioHanbHoro yHisepcuteTy iMeHi B. H. KapasiHa
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Bird species Bird-guilds according | Bird-guilds according | Bird-guilds according
to the nest sites to the searching food to the migration
) pattern ™
Phylloscopus collybita G C LDM
Phylloscopus sibilatrix G C LDM
Regulus regulus TF T R
Muscicapa striata SC C LDM
Ficedula parva SC C LDM
Ficedula albicollis SC C LDM
Phoenicurus phoenicurus SC G LDM
Erithacus rubecula G G SDM
Luscinia luscinia G G LDM
Turdus merula TF G SDM
Turdus philimelos TF G LDM
Cyanistes caeruleus SC C R
Poecile palustris SC C R
Poecile montanus SC C R
Periparus ater SC C R
Parus major SC C R
Sitta europea SC T R
Certhia familiaris SC T R
Fringilla coelebs TF C SDM
Carduelis carduelis TF C R
C. coccothraustes TF C SDM
K Nest location: PC — primary cavity user (cavity excavator), SC — secondary cavity user, TF — tree
foliage nester, SH — shrub foliage nester, G — ground nester.
) Forage searching: T — trunk gleaner, C — canopy gleaner, Sh — shrub gleaner, G — ground gleaner.

k)

k)

Bird of prey.
Nest parasite.
Gets food in flight.

ki)

k)

Migratory pattern: LDM — long-distance migrant, SDM — short-distance migrant, R — resident.

The smallest number of species (16) was recorded in pine forests less than 25 years old (Table 2).
The number of species in other forest types varies slightly (23-25).

Table 2. Variables describing breeding bird communities

Variable Type of forest
Pine Pine Pine Pine >110 Oak Birch
<25 71-90 91-110
Number of species 16 25 23 23 25 24
Number of species per point 5.00 8.00 8.40 8.50 8.90 9.10
+0.37 +0.42 +0.45 +0.54 +0.69 +0.38
Total density, pairs/sg.km 680 +19 | 2123 +20 | 2377 +35 | 2615 +36 | 2769 +31 | 2356 +30
Shannon H’ 2.414 2.703 2.830 2.689 2.800 2.891
+0.079 +0.072 +0.070 +0.067 +0.070 +0.059

Eleven species were present in all type of forest: Common Wood Pigeon (Columba palumbus),
Common Cuckoo (Cuculus canorus), Great Spotted Woodpecker (Dendrocopos major), Eurasian Blackcap
(Sylvia atricapilla), Common Chiffchaff (Phylloscopus collybita), Wood Warbler (Phylloscopus sibilatrix),
European Robin (Erithacus rubecula), Common Blackbird (Turdus merula), Song Thrush (Turdus
philimelos), Great Tit (Parus major), and Common Chaffinch (Fringilla coelebs).

Nine bird species were recorded in only one type of forest: Common Buzzard (Buteo buteo) — in pine
forests 91-110 years old, European Nightjar (Caprimulgus europaeus) and Northern Raven (Corvus corax)
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— in pine forests over 110 years old, European Turtle Dove (Streptopelia turtur), Middle Spotted
Woodpecker (Dendrocoptes medius), Eurasian Wryneck (Jynx torquilla), and Eurasian Blue Tit (Cyanistes
caeruleus) — in patches of oak stands, The Lesser Whitethroat (Curruca curruca) — in patches of birch
stands. Thrush Nightingale (Luscinia luscinia) was recorded only in deciduous forest types (patches of oak

and birch stands).

The lowest total abundance was noted in pine forests less than 25 years old, and the highest in
patches of oak stands. Total density differs between all types of forest (Fs,60=660,5; p<0,001), except for a
couple of pine forests 91-110 years old — patches of birch stands.

Table 3. Density of breeding bird species (pairs/sq.km)

Species Type of forest
Pine <25 Pine 71- Pine91- | Pine>110 Oak Birch
90 110

Buteo buteo +7
Columba palumbus + 35 + 43 + +
Streptopelia turtur 43
Cuculus canorus + + + + + +
Caprimulgus europaeus +
Upupa epops +
Dryocopus martius + +
Dendrocopos major 35 + 41 49 177 98
Dendrocoptes medius 35
Jynx torquilla +
Anthus trivialis + 133 86 39 +
Oriolus oriolus + 81 39 39 49 39
Garrulus glandarius 49 + +
Corvus cornix +
Corvus corax +
Sylvia atricapilla + 41 71 196 196 43
Curruca communis + 35
Curruca curruca +
Phylloscopus collybita 172 81 38 229 38 176
Phylloscopus sibilatrix + 602 307 236 39 486
Regulus regulus + +
Muscicapa striata 71 35 35 71
Ficedula parva 49 + + 71
Ficedula albicollis 117 285 310 555 392
Phoenicurus phoenicurus 35 98 71
Erithacus rubecula 307 83 258 392 162 350
Luscinia luscinia + +
Turdus merula + 49 162 + 81 +
Turdus phylomelos + + + + 39 +
Cyanistes caeruleus +
Poecile palustris 43 106 117 +
Poecile montanus 71 35
Periparus ater 35 + +
Parus major 39 126 236 334 534 210
Sitta europea + 117 71 35 +
Certhia familiaris 35 + 35 176
Fringilla coelebs 77 434 391 489 395 314
Carduelis carduelis + 35
C. coccothraustes 71 71

 the species was registered in only one accounting zone; density calculation is not possible.
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In pine forest less than 25 years old dominate European Robin (45,1%) n Common Chiffchaff
(25,3%), in pine forest 71-90 years old — Wood Warbler (28,3%) and Common Chaffinch (20,4%), in pine
forest 91-110 years old — Common Chaffinch (16,4%), Wood Warbler (12,9%), Collared Flycatcher
(Ficedula albicollis, 12,0%), and European Robin (10,9%), in pine forest over 110 years old — Common
Chaffinch (18,7%), European Robin (15,0%), Great Tit (12,8%) and Collared Flycatcher (11,9%), in patches
of oak stands — Collared Flycatcher (20,1%), Great Tit (19,3%) and Common Chaffinch (14,3%), and in
patches of birch stands — Wood Warbler (20,6%), Collared Flycatcher (16,7%), European Robin (14,9%)
and Common Chaffinch (13,3%) (Table 3).

In pine forests less than 25 years old the most abundant birds were ground nesters (70,5%). In other
age groups of the pine forest and the patches of birch stands, secondary cavity users and ground nesters
co-dominated. In patches of oak stands secondary cavity users dominated (50,8%, Fig. 1a). In all types of
forests, except for the pine forest less than 25 years old, canopy gleaners dominated (Fig.1b). Large
distance migrants were the most abundant birds in pine forests, except the pine forest less than 25 years
old, and patches of birch stands. In the pine forests less than 25 years old short-distance migrants
dominated (56,5%). Residents dominated in patches of oak stands (39,7%, Fig. 1c).
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Figure 1. Structure of breeding bird communities: a) by nest location, b) by forage searching, c) by
migratory pattern (designations see notes to Table 1)

Discussion

Our research covered pine forests of different ages: younger than 25 years and older than 70 years,
as well as patches of oak forests and birch forests inside the pine forest. Censuses were not carried out in
pine forests aged from 25 to 70 years due to their insufficient area on the territory of the National Park
«Slobozhanskiy».

Our results suggest that the smallest number of species and the lowest population density were
observed in pine plantations up to 25 years old. Some of the species were recorded only in the second
recording zone (more than 30 m from the observer), so there is a high probability that they were located
outside this area - in the territory of an older pine forest. These species include the Common Wood Pigeon,
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Common Cuckoo, Great Spotted Woodpecker, Eurasian Golden Oriole (Oriolus oriolus), Common
Blackbird, and Song Thrush. Great Spotted Woodpecker, recorded in both census zones, does not nest
here due to the lack of trees of suitable size but flies in to feed. Both in terms of species number and
abundance, this forest type is dominated by species that nest and forage on the ground. As the age of the
forest increases, both the number of species and their abundance increase. The increase is due to primary
and secondary cavity nesters and species nesting in tree crowns. Due to the contribution of these species,
the greatest abundance is observed in patches of oak stands.

Studies of birds of pine forests, conducted earlier in the Kharkiv region, were either based on the analysis
of faunal lists and did not contain quantitative indicators of abundance (Averin, Ostrovskaya, 1946; Lisetsky,
1952), or on data from transect counts (Lisetsky, Fedorov, 1979; Vergeles, 1993; Stegniy, Pal'val’, 2007), so we
can only compare the species composition and relative abundance of species in a community (Table 4).

A significant number of species mentioned in publications devoted to the fauna of pine forests
(Lisetsky, 1954) are confined to intrazonal elements within the forest and cannot in any way represent the
fauna of the forest (mallards, quails, warblers, shrikes, crickets). Quite often, in the fauna of the forest,
campophilous species associated with certain elements of the relief are indicated (sparrows, rollers,
redstarts, wheatears, bee-eaters). Species nesting in open spaces or along the edges of forests are often
included in the general list when the census is carried out not in the middle of the forest but covers the
entire forest (especially if its area is small). Thus, the skylark, woodlark, common and garden buntings or
white wagtails appear in the lists of boron species (Lisetsky, Fedorov, 1977). Such species were not taken
into account in further comparative analysis.

The natural dynamics of fauna include both the appearance of new species and their disappearance.
Examples of species that appeared in the pine forests include the Common Wood Pigeon and Black
Woodpecker (Dryocopus martius). At the same time, the Saker Falcon (Falco cherrug), Eurasian Eagle Owl
(Bubo bubo), White-tailed Eagle (Haliaeetus albicilla), Eastern Imperial Eagle (Aquila heliaca), and European
Turtle Dove are disappearing. These species are characterized by a general decline in numbers throughout
their range. Some species previously recorded in pine forests (Vergeles, 1993; Stegniy, Pal’'val’, 2007) now
prefer deciduous forests. In pine forests, their numbers have greatly decreased.

Several species prefer edges and areas with sparse trees. Therefore, they are usually recorded at
survey plots that include the forest edge. Since in our study, the survey points were located at a distance
of at least 200 meters from the border of the forest plot or edge, these species were not recorded frequently.
Thus, the Hoopoe (Upupa epops) was noted only in fragments of oak stands. Other researchers recorded
it in young plantings, subors, and ripening pine forests (Lisetsky, Fedorov, 1977; Vergeles, 1993; Stegniy,
Pal'val’, 2007). The species was recorded in forest edge or mosaic habitats. The same can be said about
species nesting in trees, bushes, or on the ground at the edge of the forest (typical warblers, Tree Pipit
(Anthus trivialis), Thrush Nightingale, Goldfinch (Carduelis carduelis), Wood Lark (Lullula arborea).

The set of forest-core dwelling species includes the following species. The Great Spotted
Woodpecker lives in forests of different ages, except for young pine plantations, where it flies to feed. The
Finch is the dominant species in all forest communities. However, it makes up a different proportion of the
community in pine forests with different anthropogenic loads. In heavily disturbed communities, its share
can increase to 52% (Lisetsky, Fedorov, 1977). In the balanced and diverse communities of pine forests of
the National Park “Slobozhanskiy”, the share of this species is 16-20 %. Common Chiffchaff and Wood
Warbler are recorded in forests of various ages (from young to mature). They are often dominant in the
community (including in the National Park “Slobozhanskiy”). The Eurasian Golden Oriole is present in
greater numbers in the pine forests of the National Park “Slobozhanskiy” than in the other forests studied.
This species prefers pine stands between 70 and 90 years old. The presence of the Eurasian Blackcap
means that the shrub layer is well-developed in the forest (Lisetsky, Fedorov, 1977). The Spotted Flycatcher
(Muscicapa striata) was recorded in almost all studied pine forests. This species reaches its greatest
abundance in old-growth forests (up to 7% of the total community size; Lisetsky, Fedorov, 1977). In the
National Park “Slobozhanskiy”, the Spotted Flycatcher is found in pine forests of different ages, except for
young plantings. The Red-breasted Flycatcher (Ficedula parva) was found in pine forests only on the
territory of the National Park “Slobozhanskiy”. In our region, this species is a typical, but not numerous,
inhabitant of deciduous forests (Atemasov et al., 2011). This group also includes five species of tits, the
Eurasian Nuthatch (Sitta europaea), and the Eurasian Treecreeper (Certhia familiaris).

Publications from the 1950s to the 1990s allow us to mark the time of expansion of the Collared
Flycatcher and European Robin. Back in the 1950s, these species have not been recorded in the Izyum
forests (Lisetsky, 1954). In the 1980s, Collared Flycatcher was also not registered, European Robins have
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been recorded in small numbers (relative abundance 0.7-1.1 %) in old pine forests and subories (Lisetsky,
Fedorov, 1977). In the 1990s the authors noted a large number of the Collared Flycatcher in the pine forests
of Izyumskaya Luka (the south-eastern part of the Kharkiv region). In the same years, Collared Flycatcher
were recorded in large numbers in middle-aged and ripening forests (Vergeles, 1993) and deciduous
forests among pine forests along the entire left bank of the Seversky Donets River in the Donetsk region
(Taranenko et al., 1994). In the 1990s, the share of the European Robins in the community was already up
to 2.2 % of the population in young, middle-aged and mature forests (Vergeles, 1993). Currently, the
Collared Flycatcher is one of the dominant species of deciduous forests in the southern part of the Central
Russian Upland (Atemasov et al., 2011). In the bird population of the pine forests of the National Park
“Slobozhanskiy”, its share ranges from 5 to 12%. Findings of birds are confined to patches of deciduous
forests and groups of deciduous trees among pine forests. In the pine forests on the territory of the National
Park “Slobozhanskiy”, the European Robin is one of the dominant species, especially in the population of
young pine plantings (45 %).

The Goldcrest (Regulus regulus) is considered a migratory and wintering species in the Kharkiv
region (Somov, 1897; Atemasova, Atemasov, 2006; Banik et al., 2013, 2014). During the work on compiling
the atlas of breeding birds in Europe, the species was not recorded breeding in this UTM grid 50 x 50 km
square (Keller et al., 2020). We noted singing males at two survey points in pine forests 71-90 years old
and in pine forests over 110 years old. This gives grounds to consider the Goldcrest as a breeding species
according to criterion A2 (A. Possible breeding: 2. Singing male(s) present (or breeding calls heard) in
breeding season) (Keller et al., 2020). Back in the late 19th century N. Somov assumed that the Goldcrest
could nest in the western and northwestern regions of the Kharkov province, but there was no reliable
information confirming this (Somov, 1897).

The age of the forest stand and the development of layering are the factors that determine the overall
population density and species richness (Kirk, Hobson, 2001; Venier, Pearce, 2005; Nicolov, 2009;
Abramova, 2024; and others). Both oak forests and pine forests are characterized by an increase in
population density with increasing age of plantings (Vergeles, 1993; Atemasov et al., 2011; Bergner et al.,
2015; Abramova, 2023; and others). Also, as the age of forest stands increases, the number of bird species
increases. However, this increase, like the increase in population density, occurs up to a certain point. In
mature plantations, it decreases somewhat and stabilizes depending on the ecological characteristics of
the community members (Volchanetsky, 1952; Novikov, 1959; Budnichenko, 1968; Vladyshevsky, 1975;
etc.). The connection between the development of the layered structure of forest ecosystems and the
general indicators of the bird population is expressed in the fact that the overall population density is not
always higher in habitats with greater layers, but the species composition of birds is always richer in such
habitats (Vergeles, 1993).

Table 4. Species composition and relative abundance of birds in pine forests of the Kharkiv region

Species Lisetskiy, 1952
Subor | Old Pine Swampy Wet minor Dry minor

pine plantation minor round round round
forest | 7-15 year old | depressions | depressions | depressions

Anas platyrhynchos +

Spatula querquedula +

Milvus migrans + +

Haliaeetus albicilla +

Accipiter gentilis + +

Accipiter nisus +

Buteo buteo +

Clanga sp. +

Aquila heliaca +

Falco tinnunculus + +

Falco cherrug + +

Coturnix coturnix +

Burhinus oedicnemus +
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Species

Lisetskiy, 1952

Subor

Old
pine
forest

Pine
plantation
7-15 year old

Swampy
minor round
depressions

Wet minor
round
depressions

Dry minor
round
depressions

Columba oenas

+

Columba palumbus

Streptopelia turtur

Cuculus canorus

Bubo bubo

Strix aluco

Asio otus

+ 4|+ |+ |+

Caprimulgus europaeus

Merops apiaster

Coracias garrulus

+

Upupa epops

=+

Picus canus

=+

Dryocopus martius

Dendrocopos major

Dendrocoptes medius

Dryobates minor

Jynx torquilla

+ |+ |+ |+

Lullula arborea

Alauda arvensis

Anthus campestris

=+

Anthus trivialis

+

Motacilla alba

Erithacus rubecula

Luscinia luscinia

Phoenicurus
phoenicurus

Oenanthe oenanthe

Turdus merula

Turdus pilaris

Turdus philimelos

Turdus iliacus

Locustella luscinioides

Acrocephalus palustris

Acrocephalus
arundinaceus

Hippolais icterina

Sylvia nisoria

Sylvia borin

Sylvia atricapilla

+ |+ |+ |+

Curruca communis

Curruca curruca

Phylloscopus sibilatrix

Phylloscopus collybita

Regulus regulus

Muscicapa striata

Ficedula parva

Ficedula albicollis

Ficedula hypoleuca

Aegithalos caudatus
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Species

Lisetskiy, 1952

Subor

o
pine
forest

Pine
plantation
7-15 year old

Swampy
minor round
depressions

Wet minor
round
depressions

Dry minor
round
depressions

Poecile palustris

+

Poecile montanus

Lophophanes cristatus

Periparus ater

Cyanistes caeruleus

Parus major

Sitta europea

Certhia familiaris

Oriolus oriolus

Lanius collurio

Lanius minor

Garrulus glandarius

Pica pica

B o o o o o I (S

Corvus frugilegus

Corvus cornix

Corvus corax

Sturnus vulgaris

Passer domesticus

Passer montanus

Fringilla coelebs

Chloris chloris

+

Carduelis carduelis

4[|+ ||+ ]+

Coccothraustes
coccothraustes

=+

Emberiza citrinella

Emberiza hortulana

Table 4. (continuation)

Species

Lisetskiy, Fedorov, 1979

Young
pine
forest

Pole
pine
forest

Old
pine
forest

Subor

Dry minor
round
depress-
sions

Wet minor
round
depres-
sions

Swampy
minor round
depressions

Anas platyrhynchos

Spatula querquedula

Milvus migrans

0.0009

Haliaeetus albicilla

Accipiter gentilis

Accipiter nisus

Buteo buteo

Clanga sp.

Aquila heliaca

Falco tinnunculus

0.0013

Falco cherrug

Coturnix coturnix

Burhinus oedicnemus

Columba oenas
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Species Lisetskiy, Fedorov, 1979
Young Pole Old Subor | Dry minor | Wet minor Swampy
pine pine pine round round minor round
forest | forest | forest depress- depres- depressions
sions sions
Columba palumbus
Streptopelia turtur 0.0595 | 0.0202 | 0.0155 0.0247 0.0545
Cuculus canorus 0.0158 | 0.0096 | 0.0093 0.0145 0.0071 0.0214
Bubo bubo
Strix aluco 0.0018
Asio otus
Caprimulgus europaeus | 0.0015 0.0018 0.0010
Merops apiaster
Coracias garrulus 0.0031
Upupa epops 0.0044 0.0137
Picus canus
Dryocopus martius
Dendrocopos major 0.0219 | 0.0288 0.0225
Dendrocoptes medius 0.0009 0.0005
Dryobates minor
Jynx torquilla 0.0080 0.0071
Lullula arborea 0.0462 0.0035 | 0.0018 0.0039
Alauda arvensis
Anthus campestris
Anthus trivialis 0.1058 | 0.1138 | 0.1122 | 0.0722 0.1484 0.0663
Motacilla alba 0.0004 0.0115
Erithacus rubecula 0.0079 | 0.0111 0.0116
Luscinia luscinia 0.0332 0.0510 0.1519
Phoenicurus
phoenicurus 0.0009 | 0.0009
Oenanthe oenanthe
Turdus merula 0.0088 | 0.0181 0.0461
Turdus pilaris
Turdus philimelos 0.0462 0.0053 | 0.0208
Turdus iliacus
Locustella luscinioides
Acrocephalus palustris
Acrocephalus
arundinaceus
Hippolais icterina
Sylvia nisoria 0.1358
Sylvia borin 0.0363 0.0367
Sylvia atricapilla 0.0219 | 0.0571 0.0515 0.0727
Curruca communis 0.0359
Curruca curruca
Phylloscopus sibilatrix 0.1183 | 0.0151 0.1368
Phylloscopus collybita | 0.0775 | 0.1786 0.0040 0.0485 0.0230
Regulus regulus
Muscicapa striata 0.0692 | 0.0394 0.0795 0.0208
Ficedula parva
Ficedula albicollis
Ficedula hypoleuca
Aegithalos caudatus
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Species Lisetskiy, Fedorov, 1979
Young Pole Old Subor | Dry minor | Wet minor Swampy
pine pine pine round round minor round
forest | forest | forest depress- depres- depressions
sions sions
Poecile palustris
Poecile montanus
Lophophanes cristatus 0.0026 0.0204
Periparus ater
Cyanistes caeruleus
Parus major 0.0272 | 0.0235 0.0559 0.0781
Sitta europea 0.0061 | 0.0164 0.0230
Certhia familiaris 0.0040
Oriolus oriolus 0.0114 | 0.0071 0.0038
Lanius collurio 0.4232 | 0.0490 | 0.0149 | 0.1124 0.0373
Lanius minor
Garrulus glandarius 0.0368 | 0.0079 | 0.0106 0.0078 0.0104 0.0267
Pica pica 0.0018 0.0126
Corvus frugilegus
Corvus cornix 0.0228 0.0027 0.0203
Corvus corax 0.0009 | 0.0004
Sturnus vulgaris 0.0114 | 0.0367 0.0630
Passer domesticus
Passer montanus 0.0288
Fringilla coelebs 0.5236 | 0.4680 | 0.3063 0.4675 0.2111 0.2952
Chloris chloris 0.1326 0.0190 0.0724 0.1636
Carduelis carduelis 0.0124 0.0302
Coccothraustes
coccothraustes 0.0168
Emberiza citrinella 0.0999 0.0123 | 0.0120 0.0601 0.0647
Emberiza hortulana 0.0671 0.0049 0.0126

Table 4. (continuation)

Species Vergeles, 1993 Stegniy, Pal'val’, 2007
Middle- | Young | Young Near Near Near Near
aged dry wet Osnova Vasis- Chemu- Zado-
pine pine pine neighbour | chevo zhovka netskoe
forest forest | forest hood village village village
(Kharkiv)

Anas platyrhynchos
Spatula querquedula
Milvus migrans
Haliaeetus albicilla
Accipiter gentilis 0.0017 0.0036 0.0074 0.0040
Accipiter nisus
Buteo buteo
Clanga sp.

Aquila heliaca
Falco tinnunculus
Falco cherrug
Coturnix coturnix
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Species Vergeles, 1993 Stegniy, Pal'val’, 2007
Middle- | Young | Young Near Near Near Near
aged dry wet Osnova Vasis- Chemu- Zado-
pine pine pine | neighbour | chevo zhovka netskoe
forest forest | forest hood village village village
(Kharkiv)
Burhinus oedicnemus
Columba oenas
Columba palumbus 0.0013 0.0017 0.0040
Streptopelia turtur 0.0075 0.0051
Cuculus canorus 0.0005 0.0015
Bubo bubo
Strix aluco
Asio otus
Caprimulgus europaeus 0.0001
Merops apiaster 0.0004
Coracias garrulus
Upupa epops 0.0005 0.0006 0.0060 0.0085
Picus canus
Dryocopus martius
Dendrocopos major 0.0080 0.0006 0.0207 0.0059 0.0188 0.0155
Dendrocoptes medius
Dryobates minor
Jynx torquilla 0.0025 0.0028
Lullula arborea 0.0251 0.0216 0.0027
Alauda arvensis
Anthus campestris
Anthus trivialis 0.0918 | 0.1604 | 0.1170 0.0074 0.0469 0.0545
Motacilla alba 0.0011
Erithacus rubecula 0.0223 0.0207 0.0100 0.0092 0.0199 0.0123
Luscinia luscinia 0.0149 0.0127
Phoenicurus 0.0223 0.0067 0.0057
phoenicurus
Oenanthe oenanthe
Turdus merula 0.0308 0.0076 0.0151 0.0063 0.0080 0.0109
Turdus pilaris 0.0007
Turdus philimelos 0.0235 | 0.0111 0.0466 0.0471 0.0245 0.0177
Turdus iliacus 0.0034
Locustella luscinioides
Acrocephalus palustris
Acrocephalus
arundinaceus
Hippolais icterina
Sylvia nisoria 0.0034
Sylvia borin
Sylvia atricapilla 0.0087 0.0398
Curruca communis
Curruca curruca
Phylloscopus sibilatrix 0.0717 | 0.1281 | 0.1377 0.0042 0.0068
Phylloscopus collybita 0.0784 | 0.0835 | 0.2094 0.0848 0.0683 0.0692 0.0776
Regulus regulus
Muscicapa striata 0.0483 | 0.0223 | 0.0013 0.0148 0.0232
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Species Vergeles, 1993 Stegniy, Pal'val’, 2007
Middle- | Young | Young Near Near Near Near
aged dry wet Osnova Vasis- Chemu- Zado-
pine pine pine | neighbour | chevo zhovka netskoe
forest forest | forest hood village village village
(Kharkiv)
Ficedula parva
Ficedula albicollis 0.0136 0.0045
Ficedula hypoleuca 0.0032
Aegithalos caudatus
Poecile palustris 0.0795 0.0525 0.0954
Poecile montanus
Lophophanes cristatus | 0.0121 0.0262 0.0131
Periparus ater
Cyanistes caeruleus 0.0141 0.0024 0.0011 0.0072
Parus major 0.0831 | 0.0612 | 0.0478 0.2088 0.1481 0.1022 0.1390
Sitta europea 0.0069 | 0.0167 0.0011 0.0054
Certhia familiaris 0.0034 0.0078 0.0079 0.0091 0.0064
Oriolus oriolus 0.0094 0.0019
Lanius collurio 0.0036
Lanius minor
Garrulus glandarius 0.0040 0.0686 0.0361 0.0468 0.0027
Pica pica 0.0367
Corvus frugilegus
Corvus cornix 0.0009
Corvus corax 0.0001 0.0003 0.0033 0.0118 0.0102 0.0099
Sturnus vulgaris
Passer domesticus
Passer montanus 0.0268 | 0.0668
Fringilla coelebs 0.3419 | 0.3163 | 0.2548 0.4505 0.4683 0.4249 0.4681
Chloris chloris 0.0194 | 0.0557 | 0.0104 0.0100 0.0343 0.0099
Carduelis carduelis 0.0042 | 0.0557 0.0426 0.0148 0.0054
Coccothraustes
coccothraustes 0.0208 0.0275 0.0404 0.0079 0.0103 0.0104
Emberiza citrinella 0.0168 0.0892 0.0032 0.0125 0.0045
Emberiza hortulana
Table 4. (continuation)
Species National park “Slobozhanskiy” (our data)
Pine forest | Pine forest | Pine forest | Pine forest Oak Birch
<25 year 71-90 year 91-110 >110 year | patches | patches
old old year old old
Anas platyrhynchos
Spatula querquedula
Milvus migrans
Haliaeetus albicilla
Accipiter gentilis
Accipiter nisus
Buteo buteo +

Clanga sp.
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Species National park “Slobozhanskiy” (our data)
Pine forest | Pine forest | Pine forest | Pine forest Oak Birch
<25 year 71-90 year 91-110 >110 year | patches | patches
old old year old old

Aquila heliaca

Falco tinnunculus

Falco cherrug

Coturnix coturnix

Burhinus oedicnemus

Columba oenas

Columba palumbus + 0.0167 + 0.0165 + +

Streptopelia turtur 0.0155

Cuculus canorus + + + + + +

Bubo bubo

Strix aluco

Asio otus

Caprimulgus europaeus +

Merops apiaster

Coracias garrulus

Upupa epops +

Picus canus

Dryocopus martius +
Dendrocopos major 0.0520 + 0.0171 0.0188 0.0639 0.0416
Dendrocoptes medius 0.0128

Dryobates minor

Jynx torquilla +

Lullula arborea

Alauda arvensis

Anthus campestris

Anthus trivialis + 0.0627 0.0362 0.0151 +
Motacilla alba

Erithacus rubecula 0.4514 0.0393 0.1087 0.1501 0.0585 0.1485
Luscinia luscinia + +
Phoenicurus 0.0167 0.0413 0.0300
phoenicurus

Oenanthe oenanthe

Turdus merula + 0.0231 0.0682 + 0.0294 +
Turdus pilaris

Turdus philimelos + + + + 0.0140 +
Turdus iliacus

Locustella luscinioides

Acrocephalus palustris

Acrocephalus

arundinaceus

Hippolais icterina

Sylvia nisoria

Sylvia borin

Sylvia atricapilla + 0.0192 0.0298 0.0750 0.0709 0.0183
Curruca communis + 0.0150
Curruca curruca +
Phylloscopus sibilatrix + 0.2834 0.1291 0.0902 0.0143 0.2065
Phylloscopus collybita 0.2533 0.0384 0.0161 0.0875 0.0138 0.0747
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Species National park “Slobozhanskiy” (our data)
Pine forest | Pine forest | Pine forest | Pine forest Oak Birch
<25 year 71-90 year 91-110 >110 year | patches | patches
old old year old old

Regulus regulus + +
Muscicapa striata 0.0333 0.0149 0.0135 0.0300
Ficedula parva 0.0231 + + 0.0300
Ficedula albicollis 0.0549 0.1198 0.1187 0.2005 0.1666
Ficedula hypoleuca
Aegithalos caudatus
Poecile palustris 0.0203 0.0447 0.0446 +
Poecile montanus 0.0333 0.0149
Lophophanes cristatus
Periparus ater 0.0167 + +
Cyanistes caeruleus 0.0383
Parus major 0.0581 0.0595 0.0993 0.1276 0.1928 0.0891
Sitta europea + 0.0491 0.0271 0.0128 +
Certhia familiaris 0.0167 + 0.014 0.064
Oriolus oriolus 0.0384 0.0166 0.0148 0.0177 0.0164
Lanius collurio
Lanius minor
Garrulus glandarius 0.0722 + +
Pica pica
Corvus frugilegus
Corvus cornix +
Corvus corax +
Sturnus vulgaris
Passer domesticus
Passer montanus
Fringilla coelebs 0.1130 0.2044 0.1645 0.1871 0.1426 0.1332
Chloris chloris
Carduelis carduelis + 0.0128
Coccothraustes 0.0298 0.0256
coccothraustes
Emberiza citrinella
Emberiza hortulana
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MHi3goBi yrpynoBaHHA NnTaxiB COCHOBMX JliciB NiCOCTENOBOI 30HM
A.A. Atemacos, T.A. AtemacoBa

OpHiTodayHa cocHoBwx nicis lNiBHiYHOro Cxoay YkpaiHvm Mano BmByYeHa. AHani3 rHis4oBMX yrpyrnoBaHb NTaxis nokasas,
LLIO OPHITOMayHICTUYHI KOMMNNEKCU COCHOBWX MiciB BiAHILLI Ta MalOTb MiHIManbHY CXOXICTb i3 TAKUMW Y LUIMPOKOMUCTAHNX
nicax. MeToto gaHoro gocnigkeHHst 6yno ouiHUTM BUAOBWI CKag Ta LWiNbHICTb NTaxiB y COCHOBMX Nicax Pi3HOrO BiKy.
JocnigXeHHs npoBoaunu Ha TepuTopii HauioHanbHOro npupogHoro napky «CrnoGoXaHCbKuii», po3TallOBaHOro B
mexax KpacHokyTcbKkoi 06’eaHaHOi TeputopianeHoi rpomaan borogyxiBCcbkoro pavioHy, y MiBHIYHO-3aXiAHIA YacTUHI
XapkiBcbkoi obnacti  (YkpaiHa). BinblwicTe niciB napky MawTb LITYYHE MOXOMKEHHSA. YrpynoBaHHSA nTaxiB
aocnigxysanu y TpaeHi 2023 poky B LLeCTV Tunax ficy: COCHOBWUI fic BikoM A0 25 pokiB, cocHoBUI nic Bikom 71-90
pokiB, cocHoBuM fic Bikom 91-110 pokiB, cocHoBuI fnic Bikom noHaz 110 pokis, AiNsHKM yO0BUX HacagKeHb Ta AiNAHKA
6epesoBux HacamkeHb. BukoprctoByBascsa MeTo TO4KoBUX 0bnikiB. 3aranom 60 obnikoBux To4oK (No 10 y KOXXHOMY
TMNi nicy) 6ynu pos3TalioBaHi 3a AOMOMOrot kapTu niciB. Hi3goBy opHiTodayHy 6yno knacudikoBaHo 3a Micuem
po3TallyBaHHS rHi3a, BignoBigHO 4O MiCUb MOLLYKY iXi Ta Ha OCHOBI Mogenen mirpadii. Mig yac To4koBux 06nikiB HAMK
3apeectpoBaHo 39 rHi3goBMX BUAIB MTaxiB; 3 HUX 3 Oynu NepBUMHHMMU AynnorHisgHukamu, 13 6ynm BTOPUHHUMMU
kopucTtyBadyamu gynen, 13 BugiB O6ynu gepeBHMMM, 3 YarapHUKOBMMM Ta 6 HaszeMHMMM THisgoBuMu. Bupis, wo
XMBMSTBCA HA CTOBOYpI BiAMIYEHO 7, TaKUX, LLIO XUBMATLCA Y KPOHi — 15, y yarapHuky — 3, akux, o 36mpatTb KOpM
Ha 3emni — 12 Buaie. BiciMHaguatb Buaie 6ynu ganekumu mirpaHtamu, 6 Bugis — 6nvkHimn, 15 BuaiB — ocinumum.
HanmeHwa kinbkicTb BugjB (16) 3apeectpoBaHa B COCHOBOMY FliCi BikoM A0 25 pokiB. YMcenbHiCTb BUAIB B iHLINX TUNax
nicy KONMBaeTbCA HE3HAYHO (23-25). HalmeHLWwa cymapHa YMCernbHICTb BigMiYeHa B COCHOBOMY MiCi BIkOM A0 25 pokiB,
HarBuLa - B AinsHkax Ay6oBux HacagkeHb. 3aranbHa LWiNbHICTb pi3Ha MiX yciMa Tunamm nicy, 3a BUHATKOM napu
cocHoBux niciB Bikom 91-110 pokiB — [insHOK Gepe3oBux HacamkeHb. Y COCHOBOMY nici Bikom A0 25 pokiB
nepesaxatoTb BinblwaHka (45,1%) i BiB4apuk-koBanuk (25,3%), y cocHoBomy nici Bikom 71-90 pokiB — BiBYapuK
xoBTObBpOBMIN (28,3%) i 396nmk (20,4%), y cocHoBomy nici 91-110 pokiB — 3a6nuk (16,4%), BiBYapuK
*0BTO6pOBMIN(12,9%), Myxonoska 6Ginowws (12,0%), BinbwaHka (10,9%), y cocHoBoMmy nici Bikom noHag 110 pokiB —
396nuk (18,7 %), BinbwaHka (15,0 %), cuHnus Benwvka (12,8 %) Ta myxonoska 6inowwus (11,9 %), y ginsHkax gy6osux
HacagxeHb — Myxornoska 6inowws (20,1%), cuHnua Benuka (19,3%) Ta 3a6nuk (14,3%), a B AinaHkax 6epe3oBux
HacafkeHb — BiBYapuK xxoBTObpoBUin (20,6%), Myxonoska Ginowwus (16,7%), sinbwaHka (14,9%) ta 3a6nuk (13,3%).
HanuncenbHiluMMy NnTaxamu y COCHOBOMY fiCi BikoM A0 25 pokiB 6ynu HademHi rHisgosi (70,5%). B iHWKX BikoBUx
rpynax COCHOBOIO icy Ta AinsHkax 6epe3oBnx HacagXeHb CniBAOMiHyBanv BTOPWHHI KOPUCTYBadi Aynen Ta Ha3eMHi
rHi3goBi BUaW. Y pinsHkax oy6oBMX HacagXeHb nepeBaxanu BTOpPUHHI gynnorHisaHukm (50,8%). B ycix Tunax nicis,
KpiM COCHOBOTrO fiicy BikoM 0 25 pokiB, nepeBaxanu nraxu, Wo 36upatoTb KOpM y KpoHi AepeBa. [Janeki mirpaHTtu 6ynu
HaMMOLUMpPEHilUMMM NTaxamm B COCHOBWX Nicax, 3a BMHATKOM COCHOBOrO ficy BiKOM MeHwe 25 pokiB Ta AingHOK
Oepe30BUX HacagXeHb. Y HacerneHHi COCHOBOro ficy BikoM [0 25 pokiB gomiHyBanu 6nwxkHi mirpaHtn (56,5%). Y
AingHkax oyboBmx HacagkeHb nepesakanu ocini Buam (39,7%). PesynbTtaTi 4OCHifXeHb MOPIBHAHO i3 AAHWMM iHLLNX
AOCNIOHWKIB, OTPUMaHNMK Y COCHOBWX ficax perioHy 3 cepeauin 19 ctonitTs.

Knto4yoBi cnoBa: opHimoghayHa, yepyrnogaHHs eHi30yroyux rmaxie, mouykosi obriku, COCHOS8i sicu, ficocmen,
Xapkiecbka obnacme.
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Molecular mechanisms and therapeutic strategies of

Naegleria fowleri Carter (1970): a review of the fatal brain-eating amoeba
N. Datta

Naegleria fowleri is a thermophilic free-living amoeba that can cause a rare and fatal infection of the brain called primary
amoebic meningoencephalitis (PAM). PAM is a serious public health concern, as it affects mostly young and healthy
individuals who are exposed to warm freshwater environments, and has a mortality rate of approximately 98%. The
infection occurs when the amoeba enters the nasal cavity during swimming or other recreational activities, and migrates
to the brain through the olfactory nerve. In the brain, the amoeba causes extensive tissue necrosis, haemorrhage, and
inflammation, leading to severe neurological symptoms and death within days. The pathogenesis of N. fowleri infection
is not fully elucidated, but recent studies have shed some light on the molecular mechanisms that enable the amoeba
to invade, proliferate, and evade the hostimmune system. These mechanisms include the expression of various surface
molecules that mediate adhesion, motility, and phagocytosis of host cells, as well as the secretion of proteases and
other factors that degrade host extracellular matrix and modulate host immune response. However, there are still many
unanswered questions regarding the complex interactions between the amoeba and its host, which limit the
development of effective diagnostic and therapeutic strategies. PAM is often misdiagnosed as bacterial meningitis, due
to its nonspecific clinical presentation and lack of reliable diagnostic tests. This results in delayed or inappropriate
treatment and poor prognosis. Currently, there is no specific or approved treatment for PAM, and the available options
are based on empirical evidence or case reports. The survival rate of PAM remains very low, despite the use of multiple
drugs and supportive care. Therefore, there is an urgent need for more research on the pathogenesis of N. fowleri and
the identification of novel targets for intervention. With the advances in genomic and proteomic technologies, new
opportunities have emerged to explore the molecular biology of N. fowleri and its host response. By identifying the
genes and proteins involved in key processes such as adhesion, motility, and immune evasion, researchers can design
targeted therapies to disrupt these essential functions and prevent or treat infection. This review provides a
comprehensive overview of the current state of knowledge on N. fowleri, its pathogenic molecular mechanisms, and
the biological processes involved in its infection, as well as the challenges and perspectives for future research.

Key words: Naegleria fowlers, primary amoebic meningoencephalitis, pathogenesis, life cycle, molecular
mechanisms, host immune system, diagnosis.
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Introduction

Primary Amoebic Meningoencephalitis (PAM) is caused by a parasite named Naegleria fowleri,
which freely lives within the host and results in death (Siddiqui et al., 2016). An autopsy is usually the only
way to diagnose and determine the cause of death since symptoms typically appear rapid and the host
rapidly deteriorates (Jamerson et al., 2017). A key feature of PAM is the rapid deterioration of brain tissue
caused by the secretion of cytolytic factors by the amoeba, such as phospholipase A, phospholipase B,
neuraminidase, and elastase (Visvesvara et al., 2007). This is due to the amoeba’s mechanical
consumption of living cells, which causes the host brain tissue to be damaged (Visvesvara et al., 2007).
PAM can cause headaches, stiff necks, fevers, and nausea, which are commonly mistaken for bacterial
meningitis (Marciano-Cabral, 1988). After to 10 days the death of the host will occur in absence of treatment
(Evdokiou et al., 2022). As a result of contact with contaminated freshwater, amoebas enter the nasal
passages and attach to the nasal mucosa (Marciano-Cabral, 1988). In addition to migration up olfactory
nerves, replication occurs within the frontal lobe via the cribriform plate (Siddiqui et al., 2016). The initiation
of replication in the brain activates a strong immune response involving macrophages, neutrophils, and
eosinophils (Jamerson et al., 2017). By secreting cytolytic factors and proteases, N. fowleri lyses cells
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(Jamerson et al., 2017), causing hemorrhagic necrosis of the central nervous system (CNS). There have
been several high-profile cases of Naegleria fowleri over the past five years that have engendered mass
news information. As a result of mass news attention, public fear was produced rather than public
education. The discussion below examines the biology, pathogenesis, mechanism of pathogenesis,
pathophysiology and diagnosis options of N. fowleri.

Taxonomy

The ultrastructural characteristics of protozoan unicellular eukaryotes were used by Levine et al.
(1980) to propose a classification system for this diverse group of organisms. However, this system was
revised by Adl et al. (2005) based on molecular phylogeny, biochemical pathway analysis, and
morphological criteria. Among the protozoan unicellular eukaryotes, the genus Naegleria has attracted
considerable attention due to its medical importance and evolutionary significance. Several studies have
focused on the molecular and genetic features of different Naegleria species, aiming to elucidate their
phylogenetic relationships and taxonomic status (Martinez-Castillo et al., 2016). The origin and evolution
of Naegleria have also been investigated by comparing the genome and transcriptome of Naegleria gruberi,
a non-pathogenic species, with those of other eukaryotes (Fritz-Laylin et al., 2010). These studies have
revealed that Naegleria gruberi possesses a complex molecular machinery and biochemical pathways that
are shared with animals and fungi, suggesting that it represents an ancient lineage of eukaryotes. However,
the taxonomy of Naegleria is still unresolved, especially for the pathogenic species Naegleria fowleri (De
Jonckheere, 2011). It belongs to the phylum Percolozoa and is technically classified as a shape-shifting
amoeboflagellate excavate, rather than a true amoeba. Although there are more than 40 species in the
genus Naegleria, only Naegleria fowleri has been found to cause disease in humans. The identification and
differentiation of Naegleria fowleri from other Naegleria species is challenging due to their morphological
similarity and genetic variability.

History

Naegleria fowleri was first identified in 1965 by Fowler and Carter in Australia (Fowler, Carter, 1965).
Ayear later, three fatalities were reported in Florida. It appeared that swimmers were the source of all cases
in either Australia or Florida, since Naegleria fowleri thrives in warm and fresh water. In addition to United
States tourists, Naegleria fowleri has also infected tourists from Japan, Italy, Thailand, New Zealand,
Belgium, England, Californian hot springs, and United States freshwater lakes (Seidel et al., 1982). One
must first appreciate the biology of Naegleria fowleri, its pathogenic mechanism, and the disease it causes,
primary amoebic meningoencephalitis, in order to better comprehend the spread of this organism (Ladki et
al., 2017). Naegleria fowleri species falls under the phylum Percolozoa. The microbe is a thermophylic free
living organism that is most dynamic above 86°F and can endure temperatures over 113°F (Heggie, 2010).
Thus, locals and tourists pursuing recreational water activities in the summer are most likely to find the
amoeba at its peak during this time (Ladki et al., 2017).

Life cycle

The free-living amoeba Naegleria fowleri flourishes in freshwater sources such as lakes, ponds in
hot climates (Marciano-Cabral, 1988). It has a complex life cycle that involves three morphological stages:
(i) the trophozoite or amoeboid form, which is the active and feeding stage that reproduces by binary fission;
(ii) the flagellate form, which is a temporary and non-feeding stage that develops in response to adverse
environmental stimuli such as food depletion and enables the amoeba to swim and disperse; and (iii) the
cyst form, which is a dormant and resistant stage that forms under harsh conditions such as low
temperature, high osmolarity, or chemical stress (Siddiqui et al., 2016). The transition between these stages
is regulated by environmental cues and molecular mechanisms that are not fully understood. The
trophozoite stage is responsible for causing primary amoebic meningoencephalitis (PAM), a rare but fatal
infection of the central nervous system (CNS) in humans and animals. The trophozoites are 10-35 pym in
length, with a granular cytoplasm, a single nucleus with a prominent nucleolus, and various organelles such
as mitochondria, endoplasmic reticulum, Golgi apparatus, and lysosomes (Khan et al., 2022). The
trophozoites are usually the predominant form of N. fowleri in nutrient-rich environments, such as warm
freshwater habitats or human body fluids. The flagellate form is 10-16 pm in length, with two anterior flagella
and no visible organelles. The flagellate form is occasionally found in cerebrospinal fluid (CSF) of infected
patients, but it is not considered to be pathogenic. The flagellate form can revert back to the trophozoite
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form when favourable conditions return. The cyst form is 7-15 ym in diameter, with a smooth and thick cell
wall, a single nucleus with a condensed chromatin, and a reduced cytoplasm. The cyst form is
environmentally resilient and can survive for long periods of time until better conditions occur. The cyst form
is not seen in brain tissue of infected patients and does not contribute to the pathogenesis of PAM. The
process of forming cysts from trophozoites or flagellates is called encystation, while the process of forming
trophozoites from cysts is called excystation (CDC, 2021). Naegleria fowleri infects humans or animals by
entering the nose during water-related activities such as swimming or nasal irrigation. The trophozoites
then penetrate the nasal mucosa and migrate along the olfactory nerves to reach the brain, where they
cause extensive tissue damage and inflammation by feeding on neurons and glial cells, secreting proteases
and phospholipases, inducing apoptosis and necrosis, and eliciting immune responses
(microbeonline.com, 2022). The infection usually results in death within one to two weeks after exposure.

The pathogenicity of N. fowleri is associated with its trophozoite stage, which is the only form
detected in brain tissue of infected patients and never as a cyst. A good strategy against PAM includes
finding drugs that can kill the parasite selectively and effectively as well as those that induce encystation.
A compound that induces dormancy can be used to develop novel therapeutic strategies since N. fowleri
is inactive once encysted. Killing the parasite is much tougher than bringing its phenotypic transformation.
Exposure to physiological, chemical, environmental and radiological changes, for example, can induce
encystation, as opposed to the high concentrations of drugs used to kill the parasite, which can cause
damage to host cells. In other words, any circumstance that encourages receptor conformational changes
will trigger encystation. External stimuli may also affect cell surface receptors, causing them to undergo
structural and conformational changes. Since Naegleria are not a threat once encysted, it could be
extremely useful to identify compounds that can induce Naegleria encystation as a means of developing
new therapeutic strategies. The proposed strategy could facilitate alternative therapeutic measures and/or
immunity-driven extermination of the parasite in light of the acute nature of PAM that can lead to death
within a few days. By inducing encystation in N. fowleri, virulent amoebas will be altered into avirulent forms
and infection will be delayed. Virulent amoebae can be made dormant by using ligands (molecules, in
addition to antibodies or osmolarity) that induce conformational changes that cause cyst formation (Khan
et al., 2022). The large molecular mass of antibodies makes it improbable for them to cross the blood-brain
barrier, so substances that can pass the barrier would be required to reach the infection site in the CNS
and elicit encystation. The use of this method can be used to design combinatorial chemotherapies against
this devastating infection if small molecules that can pass through the blood—brain barrier are identified. It
may be possible to identify specific receptors involved in the differentiation process using differential gene
expression analysis using RNA-seq in response to encystation (Khan et al., 2022). To determine an
appropriate treatment regimen against brain-eating amoebas, a range of chemical libraries would need to
be tested using bioassay-guided testing, along with a thorough understanding of their structure,
composition, and permeability. In order to succeed in these prospects, rigorous research must be
conducted.

Pathogenesis

As an amphizoic amoeba, N. fowleri can live spontaneously in water, soil, or the host in the central
nervous system (CNS) of humans (De Jonckheere, 2011). Water activities, including swimming and diving,
have been associated with N. fowleri infections in healthy children and adults. When water sploshes or
wallows itself into the nasal cavity, N. fowleri is believed to enter the human body through the nose (Grace
et al., 2015). As the infection enters the CNS, it attaches to the nasal mucosa, traverses the olfactory nerve
to reach the olfactory lobes, and then travels through the cribriform plate (which is more porous in children
and young adults (Jarolim et al., 2000). By activating macrophages and neutrophils in the olfactory lobes,
N. fowleri induces a substantial immune response in the human body (Marciano-Cabral, Cabral, 2007). It
enters the body as trophozoites. The pathogenicity of N. fowleri is also reliant on the release of cytolytic
molecules that damage nerves and host cells (De Jonckheere, 2011). These molecules, including acid
hydrolases, phospholipases, and neuraminidase, spread throughout the body. The adherence of the
pathogen to its host cell is one of the most serious steps in any microbial infection (Gliémez, Garcia, 2021).
Pathogenic amoebas like N. fowleri have been found to have higher attachment levels. According to studies
conducted in vitro, N. fowleri is capable of attaching to basement membrane components such as collagen
I, laminin-1, and fibronectin to move through the nasal epithelium (Jamerson et al., 2012). They have been
found to be capable of adhesion by co-localizing integrin-like proteins with actin filaments and binding
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fibronectin (Jamerson et al., 2012). In addition, kinases C found in N. fowleri have been shown to enhance
amoebic adhesion and cytotoxicity towards host cells (Jamerson et al., 2012). In theory, N. fowleri adhering
to extracellular matrix constituents could trigger signalling transduction pathways that activate protein and
protease expression that facilitate amoeba entry and multiplying into the CNS (Giémez, Garcia, 2021). A
group of proteins associated with cytoskeletal reorganisation and stability was found in mice when they
were passed through their brains, making them almost 100-fold more virulent (Gliémez, Garcia, 2021). N.
fowleri, which is highly virulent, contains a protein homologous to Rho guanine nucleotide exchange factor
28, which proposes that cytoskeletal rearrangement and stabilisation are important for pathology of the
amoeba (Guémez, Garcia, 2021; Jamerson et al., 2017). Several studies have indicated that the amoeba's
locomotion and pathogenesis are affected by the Nfa1 gene, which encodes for the Nfa1 protein (Gliémez,
Garcia, 2021). The use of anti-Nfal antibodies has been shown to decrease the amoeba's cytotoxic effects,
suggesting that this protein plays an essential role in its pathogenesis (Kang et al., 2005). In addition,
transfection of N. fowleri's Nfal gene into nonpathogenic N. gruberi heightened cytotoxicity against Chinese
hamster ovary cells (CHO), as equated with naive N. gruberi (Jeong et al., 2005; Gliémez, Garcia, 2021).
The amoeba has also been shown to contain a protein encoded by the Nf-actin gene in its cytoplasm, and
pseudopodia which has been linked to increased cell adhesion, phagocytosis, and cytotoxicity (Sohn et al.,
2019). N. fowleri's pathogenicity united with the concentrated immune response that follows its presence
results in significant nerve and CNS tissue damage, which often leads to fatal conditions.

Mechanisms of pathogenicity

One of the crucial steps in the pathogen invasion process is adhesion, which involves the recognition
and binding of specific molecules on the surface of N. fowleri to the host cells. Several studies have
attempted to identify the adhesion molecules that N. fowleri uses to attach to the host cells, such as a 60
kDa integrin-like protein on its outer membrane (Han et al., 2004), and various extracellular matrix proteins,
such as collagen type |, fibronectin, and laminin-I (Cervantes-Sandoval et al., 2010). Moreover, it has been
shown that N. fowleri and N. gruberi differ in their expression of carbohydrates, and that mannose residues
are essential for N. fowleri to adhere to the mouse nasal mucosa (Carrasco-Yepez et al., 2013). Another
important factor in the pathogenesis of N. fowleri is the secretion of proteases, which are enzymes that
degrade proteins and other macromolecules. Proteases play a role in the development of PAM, even
though N. fowleri is not considered a strict parasite, by causing tissue damage and inflammation in the
olfactory epithelium and the brain (Martinez et al., 1971; Chang, 1979). The first protease secreted by N.
fowleri that was isolated and characterized was a 30 kDa cysteine protease, which exhibited cytopathic
effects on BHK cells and was inhibited by Z-Phe-Ala fluoromethyl ketone (Aldape et al.,, 1994).
Subsequently, other proteolytic proteins were identified, such as naegleriapores A and B (N-A and N-B),
which are harmful to human cells and are processed by cysteine proteases (Martinez-Castillo et al., 2016).
Additionally, two cysteine proteases, cathepsin B and cathepsin-B-like, were cloned and purified, and were
found to degrade several human substrates, such as immunoglobulins, collagen, fibronectin, haemoglobin,
and albumin (Lee et al., 2007). These findings suggest that N. fowleri's proteases may be potential targets
for chemotherapeutic drugs to treat this infection (McKerrow et al., 2008). Furthermore, two other
pathogenic processes that are associated with N. fowleri's ability to penetrate the CNS are dynamic
locomotion and phagocytosis, which enable the amoeba to move and engulf a variety of host cells, such
as erythrocytes, microglia, and neuroblastoma cells (Martinez-Castillo et al., 2016). A link between
phagocytosis and Nf-actin was established by a study, indicating that actin polymerization is involved in the
phagocytic activity of N. fowleri (Lee et al., 2007).

The phagocytosis of human cells by N. fowleri involves the formation of phagosome-cup structures,
also known as amoebostomes, where a specific protein is predominantly localized, along with the
cytoplasm and pseudopodia of the amoeba. N. fowleri trophozoites can also induce contact-independent
lysis of human cells by secreting proteins that disrupt the cell membrane and reduce the viability of human
microglial cells, as evidenced by morphological changes observed in a non-contact system (Kim et al.,
2008; Martinez-Castillo et al., 2016). Moreover, the non-contact system showed a higher percentage of
apoptotic cells (16%) compared to the N. fowleri lysates (Kim et al., 2008). Another important molecule that
has been identified is Nf-cHSP70, which is hypothesized to have a protective role for the amoeba against
environmental stress, especially high temperature. Nf-cHSP70 has also been associated with the
pathogenicity and growth of N. fowleri (Song et al., 2007). Furthermore, N. fowleri can evade the immune
response of the host by avoiding immunoglobulins (IgA and IgG) through capping mechanisms and by
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resisting complement-mediated lysis through the expression of a "CD59-like" protein (Martinez-Castillo et
al., 2016; Ferrante, Thong, 1979). All these factors contribute to the virulence of N. fowleri and its ability to
cause primary amoebic meningoencephalitis (PAM), a fatal central nervous system infection. More
research on this amoeba is needed to elucidate the physiopathology of PAM and to develop effective
strategies for its prevention and treatment.

Pathophysiology and Clinical Features

Primary amoebic meningoencephalitis (PAM) is a fatal central nervous system (CNS) infection
caused by the free-living amoeba Naegleria fowleri. The infection occurs when the amoeba enters the nasal
cavity under pressure, such as during swimming or diving in warm freshwater, or through the use of
contaminated water in a neti pot. The amoeba then invades the respiratory epithelium and olfactory
mucosa, and reaches the CNS through the cribriform plate (Jarolim et al., 2000). Once in the brain, N.
fowleri causes extensive damage to the brain parenchyma, resulting in cortical haemorrhages, tissue
necrosis, and oedema. The most affected regions are usually the cerebellum, olfactory bulbs, and a basilar
region of the frontal cortex. The infection also triggers a strong innate immune response, which contributes
to the inflammation and tissue destruction (Marciano-Cabral, Cabral, 2007). The pathogenicity of N. fowleri
is mediated by several factors, such as nitric oxide production, the protein Nfal, pore-forming proteins,
cysteine proteases, phospholipases, and phospholipolytic enzymes. These factors enable the amoeba to
adhere to and phagocytose target cells, secrete cytolytic molecules that disrupt the cell membrane, and
evade the host immune response by avoiding immunoglobulins and complement-mediated lysis (Pervin,
Sundareshan, 2022; Martinez-Castillo et al., 2016). The clinical manifestations of PAM are usually evident
within the first week of infection. However, PAM can be difficult to differentiate from other forms of meningitis
due to the lack of characteristic clinical features. The initial symptoms include anorexia, vomiting, irritability,
photophobia, diplopia, lethargy, seizures and coma. These are followed by severe headaches, high fevers,
and neck stiffness. Death ensues between the third and seventh days after symptom onset (Martinez-
Castillo et al., 2016). The post-mortem examination of PAM patients reveals severe tissue mutilation in the
area of infiltration, along with ulceration of the olfactory mucosa and necrosis of the olfactory nerves
(Visvesvara et al., 2013). There is also extensive haemorrhaging from necrotic blood vessels, and a
considerable amount of amoeba invasion is observed in the adjacent frontal cortex via microscope
(Hannisch, Hallagan, 1997). The pathogenesis of PAM poses several challenges for diagnosis, treatment,
and prevention. The early symptoms of PAM are nonspecific and can be confused with other CNS
infections, leading to delays in diagnosis and treatment. The current treatment for PAM consists of
aggressive supportive care and the administration of amphotericin B, an antifungal drug that has limited
efficacy and high toxicity. Most patients die within days of symptom onset. New potential treatments are
being investigated, such as miltefosine, an oral agent that has shown some activity against other pathogenic
amoeba in vitro and in vivo (Debnath, 2021; Cope et al., 2016). The pathogenesis of PAM is also poorly
understood at the molecular level. The specific mechanisms by which N. fowleri causes disease are not
known, and more research is needed to elucidate them. For example, itis not clear how the amoeba evades
the host immune response or how it causes the inflammation and destruction of brain tissue. A deeper
understanding of these mechanisms could potentially lead to the development of new treatments for PAM.
This could lead to the development of new therapeutic targets and strategies for PAM. Moreover, the
prevention and control of PAM is difficult due to the widespread presence of N. fowleri in various water
sources and its ability to survive in high-saline environments. The risk of infection can be reduced by
avoiding activities that expose the nose to water pressure or sediment in warm freshwater bodies (Cooper
et al., 2019; Ropar et al., 2013).

Diagnosis

Symptoms and signs of infection with N. fowleri usually appear between two and eight days after
infection, although some cases have been reported within 24 hours. Computerized tomography (CT) and
magnetic resonance imaging (MRI) examinations of the brain generally show cerebral oedema, sulcal
effacement, and cisternal obliteration near the midbrain and subarachnoid space during the initial stages
of infection. These conditions usually deteriorate as the infection develops, illuminating necrotic areas,
stenosis, and aneurysms (Gliémez, Garcia, 2021). There are no precise signs or symptoms that indicate
N. fowleri infection, but the most common symptoms are headaches, fevers, chills, Brudzinski signs, Kernig
signs, photophobia, confusion, seizures, and possible comas (Grace et al., 2015). A few cases have also
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been reported with anomalous cardiac rhythms and myocardial necrosis (Martinez, 1985). A direct
relationship has been found between death and an increase in intracranial pressure and cerebral spinal
fluid pressure (CSF) (600 mm H20 pressure or higher). The presence of polymorphonuclear leukocytes
and N. fowleri trophozoites in cerebrospinal fluid (CSF) can be definitively identified with a lumbar puncture
(Siddiqui et al., 2016).

Various irregularities in the colour of CSF have been found, fluctuating from grey in premature stages
of infection to red in late stages due to an increase in red blood cells to about 24,600/mm? (Hebbar et al.,
2005). Midbrain and subarachnoid spaces are two areas of the brain where magnetic resonance imaging
(MRI) often shows irregularities (Martinez, 1985). CSF can be used to nurture N. fowleri by adding a few
drops to a non-nutrient agar plate seeded with live or heat-killed bacteria. In addition to be autoclaved for
25 min at 121°C, sterile, heat-inactivated fetal calf serum should always be incorporated into the medium
before use. Augmenting the medium with 1% peptone also progresses amoeba growth (Zaongo et al.,
2018). Trophozoites grow within three days of being incubated at 37°C, and they instigate to form encyst
after seven to ten days as their food source declines (Zaongo et al., 2018). The flagellation process of
transforming the trophozoites into flagellates can help distinguish N. fowleri from other pathogenic amoebae
occurs by mixing one drop of amoeba culture or sedimented CSF with one mL of distilled water during 1-2
hours (Siddiqui et al., 2016). Growing N. fowleri on solid non-nutrient agar has many advantages, but there
are a few limitations, including bacterial contamination and a lower yield of cysts (Guémez, Garcia, 2021).
To induce encystment, cells are washed twice in PBS (pH 7.4) followed by incubation in the encystment
medium in 24-well plates at 37°C for 20 hours. It may be possible to check the manifestation of the amoeba
using microscopy, immunofluorescence assays (IF), enzyme-linked immunosorbent assays (ELISAs), or
flow cytometry (FC) (Siddiqui et al., 2016). Itis also acclaimed to perform a reverse transcription polymerase
chain reaction (RT-PCR) to identify the species and genus of the amoeba (Bellini et al., 2018). There is
also a wide range of white blood cell concentrations (WBC) ranging from 300 to 26,000 mm3, whereas
protein concentrations can be between 100 mg/100 mL and 1000 mg/100 mL, while glucose levels can be
between 10 mg/100 mL and less than 10 mg/100 mL (Visvesvara et al., 2007). The amalgamation of clinical
features and a history of contact with water confirm infection with N. fowleri. To increase the chance of
survival, the patient must obtain medical treatment promptly (Siddiqui et al., 2016).

Pathological changes in brain due to N. fowleri infections

Brain hemispheres with N. fowleri infection are often mushy, noticeably enlarged, oedematous, and
very congested. The leptomeninges (arachnoid and pia mater) have little purulent exudate inside sulci, the
base of the brain, brainstem, and cerebellum but are severely clotted, diffusely hyperemic, and opaque.
The olfactory bulbs typically have purulent secretions around them and exhibit haemorrhagic atrophy
(Zumla, 2010). There are also many peripheral haemorrhage patches visible in the cortex. The base of the
orbitofrontal and temporal lobes, the hypothalamus, the midbrain, the pons, the medulla oblongata, and the
upper part of the spinal cord are where the majority of lesions are located (El-Maaty, Hamza, 2012). The
subarachnoid space above the cerebral hemispheres and the cisternae around the midbrain may have
been destroyed, according to CT images. Following intravenous contrast medium delivery, these areas
may exhibit considerable diffuse augmentation (Visvesvara et al., 2007). Microscopically, fibrino-purulent
leptomeningeal exudate is found throughout the cerebral hemispheres, brain stem, cerebellum, and upper
section of the spinal cord. This effusion is primarily composed of PMNs, with a small number of eosinophils,
macrophages, and lymphocytes. It is common to see clusters of many amoebic trophozoites in necrotic
and oedematous neural tissue, frequently without PMNs (El-Maaty, Hamza, 2012). Trophic amoebae are
additionally discovered deep within Virchow-Robin gaps, typically near blood arteries and devoid of any
acute inflammation. Particularly lacking are the amoebic cysts (Visvesvara et al., 2007).

Conclusion

Naegleria fowleri is a free-living amoeba that can cause primary amoebic meningoencephalitis
(PAM), a rare but fatal infection of the central nervous system. This infection occurs when N. fowleri enters
the nasal cavity through contaminated water and reaches the brain through the olfactory nerves. The
pathogenesis of PAM involves the destruction of brain tissue by N. fowleri and the inflammatory response
of the host. Several factors have been identified that influence the transmission, proliferation, and virulence
of N. fowleri, such as environmental conditions, host susceptibility, and molecular mechanisms. However,
many aspects of the biology and pathogenicity of N. fowleri remain unknown, and more research is needed
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to elucidate them. The diagnosis and treatment of PAM are challenging due to the nonspecific symptoms,
rapid progression, and limited efficacy of available drugs. Therefore, there is an urgent need to develop
new strategies for prevention and treatment of PAM, such as improved surveillance, rapid detection, novel
therapeutics, and vaccines. To verify the diagnosis, methods based on molecular biology are suggested.
Increasing incidence of PAM in both developed and underdeveloped countries is a serious public health
concern that requires awareness and action from the health community. In the past 50 years, significant
advances have been made in understanding the biology and pathogenesis of N. fowleri, which could
facilitate the development of new interventions to combat this deadly infection. However, further research
is required to overcome the challenges posed by this emerging pathogen.

References
Adl S.M., Simpson A.G., Farmer et al. (2005). The new higher level classification of eukaryotes with
emphasis on the taxonomy of protists. The Journal of Eukaryotic Microbiology, 52(5), 399-451.
https://doi.org/10.1111/j.1550-7408.2005.00053.x
Aldape K., Huizinga H., Bouvier J., Mckerrow J. (1994). Naegleria fowleri: characterization of a secreted
histolytic cysteine protease. Experimental Parasitology, 78(2), 230-241.
https://doi.org/10.1006/expr.1994.1023
Bellini N.K., Santos T.M., da Silva M.T.A. (2018). The therapeutic strategies against Naegleria fowleri.
Experimental parasitology, 187, 1-11. https://doi.org/10.1016/j.exppara.2018.02.010
Cooper A.M., Aouthmany S., Shah K., Rega P.P. (2019). Killer amoebas: Primary amoebic
meningoencephalitis in a changing climate. JAAPA. Official Journal of the American Academy of Physician
Assistants, 32(6), 30—35. https://doi.org/10.1097/01.JAA.0000558238.99250.4a
Carrasco-Yepez M., Campos-Rodriguez R., Godinez-Victoria M. et al. (2013). Naegleria fowleri
glycoconjugates with residues of a-d-mannose are involved in adherence of trophozoites to mouse nasal
mucosa. Parasitology Research, 112(10), 3615-3625. https://doi.org/10.1007/s00436-013-3549-2
Cervantes-Sandoval 1., Serrano-Luna J., Judith Pacheco-Yépez et al. (2010). Differences between
Naegleria fowleri and Naegleria gruberi in expression of mannose and fucose glycoconjugates.
Parasitology Research, 106, 695-701. https://doi.org/10.1007/s00436-010-1727-z
Chang S.L. (1979). Pathogenesis of pathogenic Naegleria amoeba. Folia Parasitologica, 26(3), 195-200.
Cope J.R., Conrad D.A., Cohen N. et al. (2016). Use of the novel therapeutic agent miltefosine for the
treatment of primary amebic meningoencephalitis: report of 1 fatal and 1 surviving case. Clinical Infectious
Diseases: an official publication of the Infectious Diseases Society of America, 62(6), 774-776.
https://doi.org/10.1093/cid/civ1021
Debnath A. (2021). Drug discovery for primary amebic meningoencephalitis: from screen to identification
of leads. Expert Review of Anti-infective Therapy, 19(9), 1099-1106.
https://doi.org/10.1080/14787210.2021.1882302
De Jonckheere J.F. (2011). Origin and evolution of the worldwide distributed pathogenic amoeboflagellate
Naegleria fowleri. Infection, Genetics and Evolution, 11(7), 1520-1528.
https://doi.org/10.1016/j.meegid.2011.07.023
El-Maaty D.A., Hamza R.S. (2012). Primary Amoebic Meningoencephalitis caused by Naegleria fowleri.
Pakistan University Journal, 5(2), 93-104.
Evdokiou A., Marciano-Cabral F., Jamerson M. (2022). Studies on the cyst stage of Naegleria fowleri in
vivo and in vitro. The Journal of Eukaryotic Microbiology, 69(2), e12881. https://doi.org/10.1111/jeu.12881
Ferrante A., Thong Y.H. (1979). Antibody induced capping and endocytosis of surface antigens in Naegleria
fowleri. International Journal for Parasitology, 9(6), 599-601. https://doi.org/10.1016/0020-7519(79)90018-3
Fowler M., Carter R.F. (1965). Acute pyogenic meningitis probably due to Acanthamoeba sp.: a preliminary
report. British Medical Journal, 2(5464), 734. https://doi.org/10.1136/bmj.2.5464.734-a
Fritz-Laylin L.K., Prochnik S.E., Ginger M.L. et al. (2010). The genome of Naegleria gruberi illuminates
early eukaryotic versatility. Cell, 140(5), 631-642. https://doi.org/10.1016/j.cell.2010.01.032
Grace E., Asbill S., Virga K. (2015). Naegleria fowleri: pathogenesis, diagnosis, and treatment options.
Antimicrobial Agents and Chemotherapy, 59(11), 6677—-6681. https://doi.org/10.1128/AAC.01293-15
Guémez A., Garcia E. (2021). Primary Amoebic Meningoencephalitis by Naegleria fowleri: pathogenesis
and treatments. Biomolecules, 11(9), 1320. http://dx.doi.org/10.3390/biom11091320

BicHuk XapkiBCcbKOro HaLjioHanbHoro yHisepcuteTy iMeHi B. H. KapasiHa

The Journal of V. N. Karazin Kharkiv National University ISSN 2075-5457 (print), ISSN 2220-9697 (online)


http://dx.doi.org/10.3390/biom11091320

H. Oatta

N. Datta

Han K.L., Lee H.J., Shin M.H. et al. (2004). The involvement of an integrin-like protein and protein kinase
C in amoebic adhesion to fibronectin and amoebic cytotoxicity. Parasitology Research, 94(1), 53-60.
https://doi.org/10.1007/s00436-004-1158-9

Hannisch W., Hallagan L.F. (1997). Primary amoebic meningoencephalitis: a review of the clinical literature.
Wilderness Environmental Medicine, 8(4), 211-213. https://doi.org/10.1580/1080-6032(1997)008
[0211:pamaro]2.3.c0;2

Hebbar S., Bairy I., Bhaskaranand N. et al. (2005). Fatal case of Naegleria fowleri meningo-encephalitis in
an infant: case report. Annals of tropical paediatrics, 25(3), 223-226.
https://doi.org/10.1179/146532805X58166

Heggie T.W. (2010). Swimming with death: Naegleria fowleri infections in recreational waters. Travel
Medicine and Infectious Disease, 8(4), 201-206. https://doi.org/10.1016/j.tmaid.2010.06.001

Jamerson M., da Rocha-Azevedo B., Cabral G.A., Marciano-Cabral F. (2012). Pathogenic Naegleria fowleri
and non-pathogenic Naegleria lovaniensis exhibit differential adhesion to, and invasion of, extracellular
matrix proteins. Microbiology, 158(3), 791-803. https://doi.org/10.1099/mic.0.055020-0

Jamerson M., Schmoyer J.A., Park J. et al. (2017). Identification of Naegleria fowleri proteins linked to
primary amoebic meningoencephalitis. Microbiology, 163(3), 322-332.
https://doi.org/10.1099/mic.0.000428

Jarolim, K. L., McCosh, J. K., Howard, M. J., John D.T. (2000). A light microscopy study of the migration of
Naegleria fowleri from the nasal submucosa to the central nervous system during the early stage of primary
amoebic  meningoencephalitis in  mice. The Journal of Parasitology, 86(1), 50-55.
https://doi.org/10.1645/0022-3395(2000)086[0050:ALMSOT]2.0.CO;2

Jeong S.R., Lee S.C., Song K.J. et al. (2005). Expression of the nfal gene cloned from pathogenic
Naegleria fowleri in nonpathogenic N. gruberi enhances cytotoxicity against CHO target cells in vitro.
Infection and Immunity, 73(7), 4098-4105. https://doi.org/10.1128/1A1.73.7.4098-4105.2005

Kang S.Y., Song K.J., Jeong S.R. et al. (2005). Role of the Nfal protein in pathogenic Naegleria fowleri
cocultured with CHO target cells. Clinical and Vaccine Immunology, 12(7), 873-876.
https://doi.org/10.1128/CDLI.12.7.873-876.2005

Khan N.A., Muhammad J.S., Siddigui R. (2022). Brain-eating amoebae: is killing the parasite our only option
to prevent death? Expert Review of Anti-infective Therapy, 20(1), 1-2.
https://doi.org/10.1080/14787210.2021.1927712

Kim J.H., Kim D., Shin H.J. (2008). Contact-independent cell death of human microglial cells due to
pathogenic Naegleria fowleri trophozoites. The Korean Journal of Parasitology, 46(4), 217-221.
https://doi.org/10.3347/kjp.2008.46.4.217

Ladki S.M., Samad J.A. (2017). Summer recreational water tourism: a deadly human encounter with
Naegleria fowleri. Journal of Tourism & Hospitality, 6(5), 306. https://doi.org/10.4172/2167-0269.1000306
Lee Y.J., Kim J.H., Jeong S. R. et al. (2007). Production of Nfal-specific monoclonal antibodies that
influences the in vitro cytotoxicity of Naegleria fowleri trophozoites on microglial cells. Parasitology
Research, 101(5), 1191-1196. https://doi.org/10.1007/s00436-007-0600-1

Levine N.D., Corliss J.O., Cox F.E. et al. (1980). A newly revised classification of the protozoa. The Journal
of Protozoology, 27(1), 37-58. https://doi.org/10.1111/j.1550-7408.1980.tb04228.x

Marciano-Cabral F. (1988). Biology of Naegleria spp. Microbiological Reviews, 52(1), 114-133.
https://doi.org/10.1128/mr.52.1.114-133.1988

Marciano-Cabral F., Cabral G.A. (2007). The immune response to Naegleria fowleri amebae and
pathogenesis of infection. FEMS Immunology and Medical Microbiology, 51(2), 243-259.
https://doi.org/10.1111/j.1574-695X.2007.00332.x

Martinez A.J. (1985). Free-living amebas: natural history, prevention, diagnosis, pathology, and treatment
of disease. CRC Press, Boca Raton, FL. 168 p.

Martinez A.J., Nelson E.C., Jones M.M. et al. (1971). Experimental Naegleria meningoencephalitis in mice.
An electron microscope study. Laboratory Investigation; a Journal of Technical Methods and Pathology,
25(5), 465-475.

Cepisi «Bionorisiy, Bun. 42, 2024
Series “Biology”, issue 42, 2024 ISSN 2075-5457 (print), ISSN 2220-9697 (online)


https://doi.org/10.1580/1080-6032(1997)008
http://dx.doi.org/10.4172/2167-0269.1000306

MonexyrnisipHi MexaHizmu ma mepariesmudHi crmpameeii Naegleria fowleri Carter (1970): cmepmeribHo HebesreqHa aveba, W0 Noxupae MO30K

Molecular mechanisms and therapeutic strategies of Naegleria fowleri Carter (1970): a review of the fatal brain-eating amoeba

Martinez-Castillo M., Cardenas-Zufiga R., Coronado-Velazquez D. et al. (2016). Naegleria fowleri after 50
years: is it a neglected pathogen? Journal of Medical Microbiology, 65(9), 885-896.
https://doi.org/10.1099/jmm.0.000303

McKerrow J.H., Rosenthal P.J., Swenerton R., Doyle P. (2008). Development of protease inhibitors for
protozoan infections. Current Opinion in Infectious Diseases, 21(6), 668—-672.
https://doi.org/10.1097/QC0.0b013e328315cca9

Pervin N., Sundareshan V. (2022). Naegleria. In: StatPearls [Internet].. Treasure Island (FL): StatPearls
Publishing; 2023 Jan—. PMID: 30571068.

Ropar J., Thomas A., Sharma P. (2013). Primary amoebic meningoencephalitis caused by Naegleria
fowleri: Current status and future prospects. Journal of Postgraduate Medicine, 59(4), 296—301.

Seidel J.S., Harmatz P., Visvesvara G.S. et al. (1982). Successful treatment of primary amebic
meningoencephalitis. The New  England Journal of  Medicine, 306(6), 346-348.
https://doi.org/10.1056/NEJM198202113060607

Siddiqui R., Ali I.LK.M., Cope J.R., Khan N.A. (2016). Biology and pathogenesis of Naegleria fowleri. Acta
Tropica, 164, 375-394. https://doi.org/10.1016/j.actatropica.2016.09.009

Sohn H.J., Song K.J., Kang H. et al. (2019). Cellular characterization of actin gene concerned with contact-
dependent mechanisms in  Naegleria fowleri. Parasite  Immunology, 41(8), e12631.
https://doi.org/10.1111/pim.12631

Song K.J., Song K.H., Na B.K. et al. (2007). Molecular cloning and characterization of a cytosolic heat
shock protein 70 from Naegleria fowleri. Parasitology Research, 100(5), 1083-1089.
https://doi.org/10.1007/s00436-006-0404-8

Visvesvara G.S. (2013). Infections with free-living amebae. Handbook of clinical neurology, 114, 153-168.
https://doi.org/10.1016/B978-0-444-53490-3.00010-8

Visvesvara G.S., Moura H., Schuster F.L. (2007). Pathogenic and opportunistic free-living amoebae:
Acanthamoeba spp., Balamuthia mandrillaris, Naegleria fowleri, and Sappinia diploidea. FEMS
Immunology & Medical Microbiology, 50(1), 1-26. https://doi.org/10.1111/j.1574-695X.2007.00232.x
Zaongo S.D., Shaio M.F., Ji D.D. (2018). Effects of culture media on Naegleria fowleri growth at different
temperatures. Journal of Parasitology, 104(5), 451-456. https://doi.org/10.1645/18-6

Zumla A. (2010). Mandell, Douglas, and Bennett's principles and practice of infectious diseases. The
Lancet. Infectious Diseases, 10(5), 303—304. https://doi.org/10.1016/S1473-3099(10)70089-X

MonekynsipHi MexaHi3amu Ta TepaneBTUYHI cTpaTerili Naegleria fowleri Carter

(1970): cmepTenbHO HebGe3ne4yHa ameba, WO NOXUPAE MO3OK
H. OaTtTa

Naegleria fowleri - ue TepmodinbHa BinbHOXMBY4Ya ameba, ska MOXe BMKMMKATU PiAKICHY Ta cMepTenbHy iHeKLito
MO3Ky, sika Ha3nBaeTbCA NEPBMHHUM amebHMM MeHiHroeHuedanitom (PAM). PAM € cepiosHoto npobnemoto ans
OXOPOHWU 3[I0POB’SA, OCKIMbKU BpaXka€e MepeBaKHO MONoaMX i 340poBMX mogen nicns nepebyBaHHA y Tennomy
NpPiCHOBOAHOMY CepefoBuLLi, i Mae piBeHb cMepTHOCTI npubnuaHo 98%. 3apaxeHHs BiabyBaeTbcs, konm ameba
noTpannse B HOCOBY MOPOXHWHY Mif Yac nnaBaHHs abo iHWWX BUAIB BiANOYMHKY i Mirpy€ B MO30K Yepes3 HIOXOBUI HEpPB.
Y MO03Ky ameba BUKMMKAE BENWKUA HEKPO3 TKaHWH, KPOBOBWIMB i 3ananeHHs, Lo MNpu3BOAWTb [0 CEPMO3HMX
HEBPOSOTiYHNX CUMMNTOMIB | CMEPTi NPOTArOM AekKinbkoX AHiB. MaToreHes iHdekuii N. fowleri noBHicTO He 3'scoBaHui,
ane OCTaHHi [JOCMigXeHHs MNpONWMAM CBITNIO Ha MOMEKYNsApHi MexaHiamu, ki fossonsdTe amebi BTOpratucs,
PO3MHOXYBaTUCA Ta YHMKATM iIMyHHOI cuctemMu rocnogaapsi. Lii mexaHiamu BknrovaloTb eKCrnpecito pisHMX NOBEPXHEBUX
MOIneKyn, siki onocepeakoBylOTb afresito, PyxnueicTb i paroumMTo3 KriTUH rocrnoAaps, a TakoX CekpeLito npoteas Ta
iHLWMX (haKTOPIB, AKi PyNHYOTb NO3aKMITUHHMI MaTPUKC rocnofapsi Ta MOAyMoTb iMyHHY BianoBiab rocnogaps. OgHak
Ooci 3anuvuwaetbca Garato nutaHb 6e3 BiANOBIAi OO CKNAQHUX B3aemofint Mk amebol Ta ii rocnogapem, siki
06MmexyoTb PO3pO6KY eheKTUBHUX AiarHOCTUYHKX | TepaneBTUYHKX cTpaTerin. PAM yacTo NOMUIKOBO AiarHOCTYyTh
sk GakTepianbHUN MEHIHTIT Yepes Moro HecneumdiYvHi KNiHiYHI NPOsiIBU Ta BiACYTHICTb HaAiHUX AiarHOCTUYHUX TECTIB.
Lle npusBoauTh 00 3anisHinoro abo HEBIANOBIAHOIO MikyBaHHSA Ta MoraHoro nNporHo3y. Hapasi He icHye cneujiansHoro
4K cxBaneHoro nikyBaHHsa PAM, a goctynHi BapiaHT 6a3ytoTbcst Ha eMnipuyHMX gaHux abo onvcax Bunagakie. PiBeHb
BWXMBaHOCTI nNpu PAM 3anuwiaetbCa AyXe HU3bKUM, He3BaXaltunm Ha BUKOPWUCTAHHA KinbKOX npenapaTiB i
nigTpMMyBanbHy Tepanito. Takum YMHOM, iCHye HaranbHa noTpeba B goaaTkoBux gocnimkeHHax natoreHedy N. fowleri
Ta igeHTndikauii HOBUX MilLeHeWn AN BTPyYaHHS. 3 MporpecoM y reHOMHMX i NPOTEOMHUX TEXHOIONISX 3 ABUMWCS HOBI
MOXITMBOCTI A51s BUBYEHHSA MonekynsapHoi Gionorii N. fowleri Ta Bignosigi ii rocnogaps. lgeHTudikyBaBLIM reHn Ta
OinkK, 3agisHi B KNIOYOBMX Mpouecax, Takux K agresis, PyxnMBiCTb Ta iIMyHHE YXWUINEHHSA, AOCNIOHUKA MOXYTb
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pO3p0o0MTK LiNboBY Tepanito, Wob nopywmTn Ui Baxnuei dyHKUiT Ta 3anobirt abo nikysaTu iHdekujto. Llen ornsg
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OHoBneHnn cnucok naeykiB (Arachnida, Araneae) npupoao0OXOPOHHUX TEPUTOPIN
XepcoHcbkol obnacTi (YkpaiHa)
A.M. locunuyk

MpupogHo-3anoBigHUn oHA XepcoHWMHU Hanivyye 84 o6’ekTn pi3HUX KaTeropii, TiNbKM AecsaTa YacTka SKMX
JocrigxeHa LWoAO BWMOOBOrO cknagy nasykiB. [Ana npoBefeHHs OUiHKM 30epeXeHOCTi TepuTopii  AouinbHO
BMKOPUCTOBYBATM pe3ynbTaTu AOBroTpMBanoro MOHITOPWUHry drnopu Ta dayHu, y TOMy 4ucni, BUOOBOro cknagy,
YMCenbHOCTI Ta XapakTepy yrpynoBaHb NaBykiB. BignosigHo Ao Lboro 6yno copmoBaHO CNMCOK BUAIB NaByKiB AeB'ATH
ob’exTiB NpnpogHo-3anosigHoro ¢oHay Ykpainu. Cepepn Hux: ABa 6GiocdepHi 3anoBigHWMKKM, M'SATb HauioOHaNbHUX
NpMpoaHUX MNapkiB Ta ABa 3akasHuku. OKpiM niTepaTypHMX BiJOMOCTEW, 3a3Ha4yeHi TakoX pe3ynbTaTh BRacHWX
pocrnigxeHb 2021 poky Ha TEPUTOPISIX NPUPOOHNX NapkiB «xapunraubkniiy Ta « OneLwkiBebKi nickuy. Taknum YMHOM,
Ha cborofHi, payHa naBykiB 06’ekTiB M3P XepcoHcbkoi obnacTi Hanivye 363 Buan 3 30 poanH. Cepep Hux Cyclosa
sierrae Simon, 1870, Eresus moravicus Rezag, 2008, Nomisia exornata (C.L. Koch, 1839), Oxyopes globifer Simon,
1876, Pirata piscatorius (Clerck, 1757), Singa semiatra L. Koch, 1867, Trochosa hispanica Simon, 1870, Zelotes tenuis
(L. Koch, 1866), Erigonoplus jarmilae (Miller, 1943), Titanoeca spominima (Taczanowski, 1866) € nepLunmu 3Haxigkamm
B XepcoHcbkin obnacti (10 Buaie). OcTanHi ABa Buan Gyno [ogaHo A0 CMMCKY Yepes nepernsag Konekuii naeykiB 3
YopHomMmopckKoro 3anosigHuka. Bnepwe ansg YkpaiHu y ncamodiTHOMY cTeny LIMpPOKOl YacTuHu Kocu [xapunrad
(HMN «Oxapwunraubkuiny) 3acikcoBaHo Neaetha absheronica Logunov & Guseinov, 2002 (1 male; 28.06-26.07.2021;
46.025905N, 32.934212E), wo po3wmptoe NiBHiYHY Mexy apeany Buay. Pog Neaetha (Salticidae) Takox HoBui ons
Ykpainn. 3Haxigku Eresus kollari Rossi, 1846, Civizelotes pygmaeus (Miller, 1943) Ta Minicia marginella (Wider, 1834)
noTpebyoTb YTOUHEHHs. 3a nigpaxyHkamu aBTopa, dhayHa naBykiB XepCoHCbkoi obnacTi cknagae 6nunsbko 400 Bugis.
Cepepn HanpsamiB ManbyTHiIX JOCniaXeHb NNaHyeTbCs iHBEHTapuM3auis dayHu naBykiB Ta aHani3 ixHix yrpynosaHb Ans
OUiHKM Hacnigkis OoMoBMX i, a TaKoX OHOBMEHHA BIJOMOCTEN LIOAO BWAOBOrO Pi3HOMAHITTA NaBYKiB
YopHomopckKoro 3anoBigHunka Ta AckaHii-Hoea. MNepegbavaetbca koMnnekcHa co3omorivyHa ouiHka MPonoHOBaHMX 4O
3anoBigaHHsA TepuTopii, ki Bxxe MatoTb AeTarnbHi 60TaHiuHi onncn. € 3HayHa BiporigHICTb 3HMKHEHHS HU3KM BUOIB 3
03Ha4YeHNX NPUPOJOOXOPOHHMX TEPUTOPIN, OCKINbKU BCi AOCNiAKYBaHi 06'eKT1 nocTpaxaanu BHacnigok 6onoBmx gint.
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BeTtyn

MiBaeHb YKpaiHu, nonpu BUCOKE arpapHe HaBaHTaXKEeHHs, 3anuvuaeTbca 6aratm Ha pi3HOMaHITHI
npupogHi Teputopii. OCTPIBHI AiINAHKN Pi3HUX TUMIB CTENIB, BIOCNOHEHHS MpCbKMX NOpig, 3Ha4YHa KiNbKiCTb
BOLOWM, y TOMY 4ucni pivyka [HiNpo 3 nnaeBHsAMW, 6nun3bkicTb YopHOro 1 A30BCLKOTO MOPIB CMpUSOTb
dopmMyBaHHIo GaraTtoi conopu Ta payHu, sika noTpedye oxopoHu. Lie BuMarae cTBOpeHHs1 3Ha4HOT KinbKOCTi
00’ekTiB MpupogHo-3anoBsigHoro ¢ongy (gani — M3®), dki noBuHHI 3abe3neyntn yMOBW iCHyBaHHS
NPMPOAHMX i HANIBMNPUPOAHMX KOMMIIEKCIB i CNyryBaTu OCenuLiaMm Bpasnmeux Bugis. XepcoHcbka obnactb
Hanivyye 84 ob’ektn N3P, cepen sakux: aBa GiocdepHi 3anosigHunkn (gani — b3), M’dTb HauioHaNbHUX
npupodHux napkiB (gani — HIIM), BiciM 3aka3HWKIB 3aranbHOOEPXXaBHOMO 3HAYEHHs, MHATHaAgUdATb
3aKa3HWKIB MICLLEBOr0 3HA4Y€eHHs!, a TaKoX Hu3ka Hxumnx kateropin M3 (JepxasHui kagactp..., 2024).
BTim, y Mexax obnacTi € we 6arato nepcnekTuBHMX 06’eKTIB, LLIO MOXYTb AOMOBHUTY LIEV NMeperniK, xo4a y
ManbyTHbOMY TXHiA CTaH LOBELETLCS NEPEBIPATU, OCKINbKM NPOEKTU CTBOPEHHS He BKMoYanu peanii
cboroeHHsi (MowicieHko Ta iH., 2020).

© losypchuk A., 2024 @ @




A.M. locunuyk

A.M. losypchuk

Okpemy Hilly cepea YNeHUCTOHOIMX 3aMatoTb MaByKU, O PO3NOBCIOXKEHI MO BCbOMY CBITi Y Pi3HUX
ekocucTemMax i 3ariMmaloTb 3Ha4YHE MicLe B TPOMIYHNX NaHLUtorax ik eHTomodharu i Kopm ang pisHuMX TBapuH
(Nyffeler, Birkhofer, 2017; Michalko et al., 2019). NpoTe, HegocTaTHE AOCIOKEHHS L€l rpynu BNAMBaE Ha
30epexeHHs BnacHe nasykiB (Branco, Cardoso, 2020), 3okpema B YkpaiHi, Ae XoAeH 3 npeacTaBHUKIB
TaKCOHY He BKNtoveHui 0o YepBoHoi kHurn Ykpainu (Milano et al., 2021). NaBykiB BapTO BUKOPMCTOBYBATU
AK BGioiHOMKATOPIB Y KOMMNIIEKCHIM OLUiHL CTaHy NPUPOAOOXOPOHHUX TEPUTOPIV 3aBASKN IXHbOI Yy TNMBOCTI
00 3MiHM YMOB MicuenepebyBaHHS | BNNMBY Pi3HUX NPUPOAHMX i aHTponoreHHnx daktopis (Hore, Uniyal,
2008; Nadal, 2022). BupoBum cknag, 3aranbHa YMCEnbHICTb | CTPYKTypa YrpynoBaHb MaBYKiB
BigoGpakatoTb npouecw, Lo BiabyBaloTbCs B ekocnctemax (Argafaraz et. al, 2020).

Y nepuly Yepry Ans OuiHIOBaHHSA 30epexeHOoCTi TepuTopii HEOOXiAHO NMPOBOAUTU iHBEHTapM3aLlito
dropu i dayHu, ska noTpebye AoBroTpmBanux gocnigxeHb. lNepui nitepatypHi BigOMOCTi WOA0 NaBykiB
M3® JliBobepexoka XepCoHLWMHN y3aranbHeHi y kaTanosi nasykis CPCP [1. €. XaputoHoBa (Charitonov,
1932), ne HaBegeHo 25 BuaiB ansa AckaHii-Hoea T1a 17 BugiB ana «ConeHoo3epHoi aadi» mManbyTHbOro
YopHoMopckKoro 3anosigHuka. lNoganbLui AoCnigKeHHs YBINLINAW y kaTanor naBykiB JliBoGepexHoi YkpaiHu
(Polchaninova, Prokopenko, 2013) i gonosHeHi y 2019 poui (Polchaninova, Prokopenko, 2019) — ycboro
Ha Tom yac naBykam o6’ekTiB [13® XepcoHcbkoi obnacTi 6yno npucesayveHo Ginble 40 nybnikauin. Ha yac
HanucaHHsa katanory, lNpaBobepexoks obnacti 6yno mamke He OBCTEXEHO, a MPUPOAHI MapkK LWe He
ctBopeHi. Y 2017-2018 pokax po3noyaTo HOBMIK €Tan OOCMiMKEHHA MnaByKiB XepcoHCbKoi obnacTi
(locunuyk, Opnosa, 2018; locunuyk, 2020), wo BuMMarae MigCyMKy i CTPYKTypusauil Bxe iCHYHUYMx
BiJOMOCTEWN.

MeToto uUiei poboTK Oyno cknacTu 3aranbHUA CNMCOK NaByKiB, 3apeeCcTPOBaHNX Y Mexax 00’ekTiB
M3® XepcoHcbkoi 06nacTi, BAOKPEMUTU PiaKiCHI BUAM Ta OKPECIUTU HanpsiMmM ManbyTHIX OCNiMKEHD.

Martepianu i meToguka

PanoH pgocnigxeHHs. KopoTki BigomocTi npo o6cTtexeHi 06’ektn N3P

HocnipgxeHHst dbayHu naBykiB Oynu npoBeaeHi y aes’sitn 06’ektax N3P XepcoHcbkoi 06nacTi, cnmcok
AKMX HaOaHUM HUXKYe. [CTopis CTBOPEHHA Ta TepuTopianbHe PO3MiLLeHHs, CKrag AiNsgHOK | OCHOBHI BioTonu
M3® HaBepeHi 3a [epxaBHuM kagacTpom Teputopii Ta ob’ektiB 3P (2024), OHuweHko, AHAPIEHKO
(2012a; 2012b), MowcieHko Ta iH. (2020), WwWo JONOBHIOKTL BiAOMOCTI canTiB 06’ekTiB MN3P.

B3 AckaHig-Hosa. Otpumas ctatyc 6iocdhepHoro y 1993 poui, ane nepLui cnpobu 3anosigaHHA 6ynu
3anpoBagxeHi ©GapoHom ®.E. danbu-PenHom y 1880-x pokax (lctopis cTBOpeEHHS..., 2017).
PostawoBaHuit y KaxoBcbkoMy paloHi; 3aranebHa nnowa — 33307,6 ra; TepuTopis cknagaeTbCca 3 Tpbox
AiNAHOK NPUPOAHBOro TUNYaKoBO-KOBMUMOBOMO CTEMY 3 BKpanfeHHsaM nyYHUX BUAIB y 3anaguHax: Benvkun
Yanenbcbkuin nig 3 Bunacom, macusm «[MiBHidHMIY» Ta «[liBAeHHWIA» B yMOBax abConoTHOrO 3anoBigaHHs,
a TakoX TepuTopin BydepHoi 30HU, OO SAKOI BXOAATH 30KpemMa OEeHAPONOriYHWI i 300M0MYHUA NapKy.
ApaHeornoriyHi gocnigxeHHs nposegeHi y 1927 p. (Charitonov, 1932) i 1983-1988 pp. (Polchaninova,
Prokopenko, 2013; Szita, Logunov, 2008).

YopHomopcekui gepxasHu 653. Ctatyc B3 HagaHum y 1993 p., ane yactuHa Teputopii 6yna
3anosigaHa we y 1927 p. PostawoBaHun y CkagoBCbKOMY parioHi XepCOHCbKOI 06MacTi, KpiM GinsHKM
«BonwxuH nic» y MukonaiBcbkomy parioHi Mukonaiecbkoi obnacti. 3aranbHa nnowa — 109254,8 ra.
MaBykn ©Oynu pgocnigkeHi Ha ConoHoo3epHin, IBaHO-PubanbyaHckkin, [loTiiBCbkin  ginaHkax,
Aropnvubkomy KyTi 1 0. OprioBs. Y 3anoBigHWKY OXOPOHATLCA MilllaHi Ta MPUMOPCHKI CTENWU, CONMOHYaKW,
niTopanb 3anuBy, COMOHKYyBaTi Ta MNpiCHi 03epa, odepeTsHi 6onoTa, NyKkn y MOHMWKEHHAX Ta MPUMPOAHI
Ay6oB0-0epe30B0O-OCUKOBI  KOMKUM 3 Pi3HUM  3BOJNIOXEHHAM  (YopHOMOpChbKMIA..., 2013).  Poku
apaHeonoriyHux gocnigxkeHs: 1927 p. (Charitonov, 1932); 1976 p., 1982-1991 pp., 1996-2001 pp.,
(Polchaninova, Prokopenko, 2013, 2019); 2007—2009 pp. (Gnelitsa, 2012, 2022a, 2022b).

A3oBo-CuBacbkkuit HMM. 3acHoBaHuin y 1993 poui, npoTe okpeMi 3anoBifHi NPUMOPCHKI OiNsSHKAU 3
1927 poky Bxe oxopoHanucs y cknagi b3 «AckaHiga-Hosa». Po3tawwoBaHun y 'eHivecbkomy paroHi. MNnowa
cknapae 52582,74 ra 3 ggoma ginsiHkamy — biprodaHcbkoto | CuBacbkolo. € 6ioTonu cnpaexHix, NyvHuX,
COMOHLIIOBATMX, NillaHMX CTeMiB, NyKiB, COMOHYakiB Ta 6iotonu 3 NMpuMGEepexHO-BOAHOK POCITUHHICTIO.
ApaHeonoriyHi gocnimpkeHHa nposogunumck y 1999 p. (Polchaninova, Prokopenko, 2013).

HMM «kapunraupkun». CteBopeHnn y 2009 poui, a BnacHe 3anoBigaHHa kocu [hkapunray
po3noyanoch we y 1920-x pokax, konu BoHa Bxoguna ao cknagy b3 «Ackanis-Hoeay. PosTawoBaHuin y
CkagoBcbkoMy parioHi. MNMnowa — 10000 ra; yMOBHO MOAINSAeTbCA Ha OCTpiBHY (koca [Pxapunrad) Ta
MaTepuKoBY YacTuHy. 3 reoMopdonoriyHol Toukn 3opy [hxapunray € oCTPIBHOI UM LLUMPOKOI YaCTUHOK
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kocu (JaBmngoB Ta iH., 2022), a TOMy € YacTMHOK MaTEPUKOBOI YKpaiHu, xo4va binbll BigoOMa Ha3Ba came
octpiB [kapunrad. HaseHi yrpynoBaHHs ncamodiTHO-CTEMOBOI, COJIOHYAKOBOI, Jy4HOI, OGONOTHOI
pocnuHHOCTI. TakoX € LWTy4YHi HacampkeHHs pJdepeB Ta KywiB («pxkapunraupkuiiy ..., 2024). Poku
apaHeonoridyHnx gocnigxeHb: 1927, 2005 p. (Polchaninova, Prokopenko, 2013); 2018-2019 pp.,
2021 p. (locunuyk Ta iH., 2020, locunyyk, 2020; BnacHi 36opu).

HMM «Kam’sivcbka Ciu». CtBopeHuin y 2019 poui Ha TepuTtopii Bepncnascbkoro panoHy. MNMnowa —
12261,14 ra. HasaBHi TMNYaKOBO-KOBWUIOBI CTEMW, FyKW, NECOBi Ta BanHSAKOBI BiACMNOHEHHS, AepeBHi
HacamkeHHa (Kam’'sHcbka Cid..., 2024). ApaHeonorivyHi gocnigxkeHHs nposefeHi y 2019-2020 pp.
(losypchuk, 2019, 2023; Polchaninova et al., 2021a).

HIMMN «HwkHbogHINpoBcbkuny. 3acHoBaHunm y 2015 poui Ha Teputopii BepucnaBcbkoro,
CkagoBcbKOro Ta XepCoHCbkoro paroHiB. lNnowa — 80177,8 ra. [Jo cknagy BKAYEHO OOTaHIYHWI
3aKasHWK MiCLEeBOro 3Ha4eHHs «Cocbi'facn:mﬁ», a TakoX NnaBHi HWXHbOI AenbTn [Hinpa. HaseHi 3annaBHo-
6onoTHi GioTonn, nyku, cTen, fecoBi BiACNOHeHHs (HWKHbOAHIMPOBCLKUNA..., 2024). ApaHeornoriyHi
aocrnigpkeHHst npoeeaeHi y 2019-2021 pp. (locunuyk, 2023; losypchuk, 2023).

HIMM «Onewkisebki nickn». CtBopeHnn y 2010 poui, Xxo4a 3anoBigaHHA po3novaTo 3i 36epexeHHst
niwannx apeH y 1928 poui. 3HaxoguTtbca y KaxoBcbkoMy, CkagoBCbKOMY Ta XEpPCOHCbKOMY panioHax.
Mnowa — 11671,06 ra. Cknagaetbecs 3 ABOX BigaineHs: «bypkytn» (Yanbacbka apeHa) Ta «PageHcbk»
(Kasayenarepcbka apeHa). BnacHe came ocTaHHSA apeHa BBaXaeTbCs «nycTenetoy. [Nepesaxae niwaHo-
CTENOBI POCIMHHI YIPYMNOBaHHSA, ane € TakoxX JiCOoBI, NyYHi, CONMOHYaKoBi 1 60noTHi. Pokn apaHeonoriyHmnx
pocriipkeHb: 1993 p. (Polchaninova, Prokopenko, 2013), 1999 p. (Polchaninova, Prokopenko, 2019),
2017 p. (locunuyk, Opnoea, 2018), 2021 p. (BnacHi 36opu).

CraHicnaBcbkuii naHawadTHUIA 3akasHUK 3arajabHoOepXKaBHOro 3HaYeHHs. CTeoperuii y 2002 poui
B XepCOHCbKOMY parioHi. [Nnowa — 659 ra. ApaHeornorivHi gocnigxeHHs nposeaeHi y 2001 poui (Logunov,
2015; Polchaninova et al., 2021a).

BoTaHiYyHMI 3aka3HMK MicLLEeBOro 3Ha4YeHHs «Lnpoka 6anka». CtBopeHuin y 1998 p. B XepCOHCbLKOMY
parioHi. Mnowa — 116 ra. ApaHeonoriyHi gocnigxeHHsa npoBefeHi y 2020 p. (Polchaninova et al., 20213;
losypchuk, 2023).

PostawysaHHa gocnimpkeHnx ob’ektiB MNM3® nokasaHi Ha mani Ta MO3HAYeHi Pi3HMMK KOnbopamu
BigNoOBIAHO A0 kaTeropii 3anosigaHHsa (Puc.1).

NitepaTypHi BiQOMOCTI [OONOBHEHi BnacHMMW HeonybnikoBaHUMK 36opamu 3 TepuTopin
HIMM «Dxapunraupkuny Ta «Onewkisebki nickuy. Y HIMM «Dxapunraubkuii» maTepian 6yno 3ibpaHo y
KBiTHi—BepecHi 2021 p. Ha MaTepuKoBii YacTuHi napky 6inda cin JinmaHcbke, KpacHe, cmT. JlasypHe, B
okonuusax M. CkagoBcbk (ypouuie Llykypu Ta Map’iH rait) Ta y yepBHi—ceprnHi 2021 p. Ha OCTPIiBHIN YaCTUHI
napky y ncaModiTHOMy, 3aCOfieHOMYy CTeny, AePEBHUX HACaKEHHSIX, Ha CONoH4Yakax i 6ing 3annas. Y
HIMM «OnewkiBcbki nicku» 36opu NpoBeeHi y kBiTHI-TpaBHi 2021 p. Ha TepuTopii BigAineHHs «BbypkyTu» y
ncamodiTHOMY CTeny, 3apOCTSX OCOKM Ta O4epeTy, 3annaBHUX ficax i y ranogiTHin pOCIMHHOCTI 6ina o3ep
Hoere Ta ConeHe.

36ip npoBoAMBCA CTaHZApTHUMW MeTodaMu: pPyyYyHMM  360poM; [pYHTOBMMK  MacTkamu
(BMKOpPUCTOBYBanNW MMacTUKOBI cTakaHuunku emHicTio 200 mn 3 3% po3vmHOM dopmaniHy, wo Bynu
CKOMMOHOBAaHI y MiHito 3 9 nacTok 3aranbHOK MNPOTSXKHICTIO 6nu3bko 100 M Ta 3 cepegHiM TepMiHOM
ekcnoauuii y 20 Ai6); KOCIHHAM eHTOMOSOrYHUM caykoM (MOBTOpPHICTb 60 MoMaxiB caykoMm AiameTpoM
6rm3eko 30 cm). lgeHTudpikoBaHo 590 eksemnnsapis. O6car o6niky FPyHTOBMMW MNacTkamu cKragae
7668 nactko-aid ans Teputopii HMM «Dxapunraubkmin» Ta 324 nactko-gio — HIMM «OnewkiBCbKi Mickny.
Martepian 36epiraeTbca y npuBaTHIN komekuii locunyyk A.M. Ta 4acTKoBO Yy MpuWBAaTHIN Konekuii
MonyaHiHoBoi H.FO. Tlpyn cknagaHHi  3aranbHOro cnucky Oynm  BpaxoBaHi  pesynbTatu  peBisii
MonuaHiHoBoOT H.1O. oeskMx ek3emnnsaApiB 3 BNacHoi Komekuii naBykiB genoHoBaHoi Yy XHY
imeHi B.H. KapasiHa. Buau BkasaHi 3a HomeHknatypoto World Spider Catalogue (WSC, 2024).

BicHuk XapkiBCcbKOro HaLjioHanbHoro yHisepcuteTy iMeHi B. H. KapasiHa

The Journal of V. N. Karazin Kharkiv National University ISSN 2075-5457 (print), ISSN 2220-9697 (online)



A.M. locnnuyk

A.M. losypchuk

XepCOHCbKa obnactb
Kherson region

Nova Kakhovka
®;i08a Kaxoeka

Henichesk
®reHivech

€), Skadovsk
Google Earth

d > v\ 1w00km |

Puc. 1. Po3rawyBaHHs gocnigxxyBaHux o6’ekTiB M3® Ha TepuTopii XepcoHcbKoi o6nacTi

YMOBHI no3HadeHHs: 1 — B3 «AckaHis-Hoea», 2 — YopHomopcekni B3 , 3 — AsoBo-Cuacbkuin HIM,
4 — HIM «Kam’sasHcbka  Ciu»; 5 —  HIM «HwkHbogHinpoBcbkuny, 6 — HIIM «OnewwkiBcbKi  Nickn»,
7 — HIM «dxapwunraubkniny, 8 — CTaHicnaBCcbkMn 3akasHuk; 9 — 3akasHuk «LLnpoka banka»

Fig. 1. Location of the studied protected areas in the Kherson region

Abbreviations: 1 — Askania-Nova Biosphere Reserve; 2 — Chornomorskyi Biosphere Reserve;
3 — Azovo-Syvaskyi National Nature Park; 4 — Kamyanska Sich National Nature Park;
5 — Nyzhniodniprovskyi National Nature Park; 6 — Oleshkivski Pisky National Nature Park;
7 — Dzharylhatskyi National Nature Park; 8 — Stanislavskyi Preserve; 9 — Shyroka Balka Preserve

Pe3ynbTaTtn Ta 06roBOpeHHsA

3a pesynbTatamu gocnigkeHb chayHa naBykiB 00’exTiB N3P XepcoHcbkoi 06nacTi Hanivye 363 Buan
3 30 poavH (Tabn. 1 Oogatky). Hanbinblwie BMOoBe pi3HOMaHITTS nNpuTamaHHe poauHi Linyphiidae, wo
cknagae 15,2% Big 3aranbHOI KiNbKOCTI BMAiB, a Takox Gnaphosidae ta Salticidae (14,0% Ta 13,5%
BignoBigHo). Bicim poauH npeacTaBneHi TinbkM ogHMM BMOOM, a came Anyphaenidae, Atypidae, Eresidae,
Hahniidae, Scytodidae, Scytodidae, Scytodidae, Zodariidae.

[lo nponoHOBaHOro CnMcKy BKNOYEHi BigomocTi nnatcopmu GBIF ana XepcoHcekoi 0bn.: Argiope
lobata (Pallas, 1772) Gyna ccoTorpacdoBaHa y 3aka3Huky «CTtanicnaescekun» (Vasyliuk, 2021),
HIMM «OnewwkiBebki nickn» (Zakharova, 2021) i HMM «AsoBo-Cueackkuii» (Vynokurov, 2020), a Neoscona
adianta (Walckenaer, 1802) — y 3aka3Huky «CTtaHicnaBcbkuiny (Churilov, 2021). Bci o3HayeHi 3Haxigku
HanexaTb pfo iNaturalist Research-grade Observations $sk okpemi crnocTepexeHHsi. Takox, [0
NPOMNOHOBAHOIO CNUCKY BWAiB NaBykiB o0’exkTiB M3® yacTKoBO BBIALWNM BigOMOCTI 3 ekcneguuii go
HMM «Onewkiscbki nickn» y 2021 poui BonosHuka C., Cyykoa C. Ta Hukonosa B., a came 3a3HayeHa y
IXHbOMY ekcneamuinHomMy 3BiTi Lycosa singoriensis (Laxmann, 1770). TpaBHeBa 3Haxigka Eresus kollari
Rossi, 1846 3 uiei ekcneguuii (BonosHuk, 2021) notpebye yTouHeHHs, K i 3Haxigkm Civizelotes pygmaeus
(Miller, 1943) ta Minicia marginella (Wider, 1834) 3 iHwWoOi ekcneguuii 4O YOpHOMOPCHKOro 3anoBigHMKa
(H.1O. MonyaxiHoBa, nepc. nosig.).

Cepen pocrnigxkeHnx kateropin M3® Hambinblwy KiNbKiCTb BUAIB NaBykiB MakTb GiocdepHi
3anoBigHuMkK (Tabn. 2), Wwo noe’a3aHo 3 6araTopivyHO iICTOPIE apaHeororiYHNX 4OCNIMKEHb, @ HAaNBULLE
OaraTcTBO apaHeodayHun YOpHOMOPCHKOro 3anoBigHuka (283 Buau) — 3 HaMbINbWMM Po3MAITTAM
OioToniB i HaWbiNbLWOO KiNbkicTio BigokpeMneHux ainsHok. Cepen HIMM HavimeHLwe BMBYEHWUIA «A30BO-
CuBacbkuii», Ae 3HanAeHi nuwe ABa BUAW NaBykiB, NPy TOMY, LLO KiNbKICTb 3apeecTpoBaHMX BUAIB Y iHLWINX
NPUPOAHMX Napkax KonueaeTbes Big 76 ao 95.
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Ta6bnuusa 2. BugoBe 6aratcTBO poAvH NaByKiB Ha [OCNIgXEHUX NPUPOSOOXOPOHHUX TepUTOPIAX
XepCcoHCbKOiI obnacTi

YMOBHiI no3HayeHHs:: SP — CrtaHicnaescbkuii 3akasHuk; SB — 3akasHuk «lUupoka Bankay»; AS — A3oBo-
CwuBacbkum HIm, KS — HIMIM «Kam’siHCcbka Ciup; Nd — HIMM « HWKHBOQHINPOBCLKMNY
Op — HIMIM «Onewkisebki  nicku»; Dz —  HMM «Dxapunraubkun»; Ch — YopHomopcbkun B3; AN —
B3 «AckaHis-Hosa»

Table 2. Species richness of the spider families in the studied protected areas of the Kherson
Region

Abbreviations: SP — Stanislavskyi Preserve; SB — Shyroka Balka Preserve; AS — Azovo-Syvaskyi
National Nature Park; KS — Kamyanska Sich National Nature Park; Nd — Nyzhniodniprovskyi National
Nature Park; Op — Oleshkivski Pisky National Nature Park; Dz — Dzharylhatskyi National Nature Park;
Ch — Chornomorskyi Biosphere Reserve; AN — Askania-Nova Biosphere Reserve

PoanHa\Family 06’ektn N3P \ Protected areas Yenoro\Total
SP SB AS KS Nd Op Dz Ch AN

Agelenidae 1 3 3 3
Anyphaenidae 1 1
Araneidae 2 1 1 9 6 11 8 22 18 27
Atypidae 1 1 1 1
Cheiracanthiidae 2 6 2 6
Clubionidae 5 5 6
Dictynidae 1 1 3 8 6 10
Dysderidae 1 2 1 1 3
Eresidae 1 1 1 1 1 1
Gnaphosidae 2 1 18 26 9 21 39 21 51
Hahniidae 1 1 1
Linyphiidae 2 3 6 4 49 15 55
Liocranidae 1 1 1 4 1 4
Lycosidae 1 5 10 9 18 30 15 38
Mimetidae 1 1 2 1 3
Miturgidae 1 4 3 6
Oxyopidae 2 2 2 3 2 2 3
Philodromidae 1 3 4 6 5 12 10 17
Pholcidae 1 1 2
Phrurolithidae 1 1 2 1 3
Pisauridae 1 1 1 1 1 2
Salticidae 1 1 18 14 14 11 35 14 49
Scytodidae 1 1
Sparassidae 1 1 1
Tetragnathidae 1 4 2 5 3 8
Theridiidae 5 4 2 2 23 12 27
Thomisidae 2 11 10 8 9 19 15 26
Titanoecidae 2 4 3 3 6
Uloboridae 1 1 1 1
Zodariidae 1 1 1 1
Pasom\Total 4 9 2 88 95 76 85 283 155 363

Cepepn 3a3HaueHux Buais nasykie [3® XepcoHcbkoi obnacTi, Eresus moravicus Rezag, 2008 i3
HIMM «Kam’aHcebka Ciux» (Eresus sp. 3a losypchuk, 2023) Ta cim Bugis i3 HIMIM «Dxapunrauskuiny, a came:
Cyclosa sierrae Simon, 1870, Singa semiatra L. Koch, 1867, Zelotes tenuis (L. Koch, 1866), Pirata
piscatorius (Clerck, 1757), Nomisia exornata (C.L. Koch, 1839), Trochosa hispanica Simon, 1870, Oxyopes
globifer Simon, 1876 € nepwumu 3Haxigkamu B o6nacTi. Cyclosa sierrae TpannsieTbcs y lNiBoeHHin €sponi,
YropwuHi, TypeduuHi, IpaHi Ta Ha KaBkasi (Nentwig et al., 2024). B YkpaiHi paHiwe 6yB 3HarigeHui y Kpumy
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(KosGntok, KactpuriHa, 2015), doHeubkin (Polchaninova, Prokopenko, 2019) Ta MukonaiBcbkin obnacTtax
(losypchuk, Polchaninova, 2023). 3Haxigku Singa semiatra 3acikcoBaHi Big CepeasemHomMop’st Ao KaBkasy
Ta IpaHy (Nentwig et al., 2024), a B YkpaiHi — B Kpumy (KoB6ntok, KacTtpuriHa, 2015). Takox Tinbku 3 Kpumy
paHiwe ©yB Bigomui Zelotes tenuis, wo Tpannsetbca y CepeasemHomop’i, LieHTpanbHin €sponi Ta
MepenkaBkassi (Nentwig et al., 2024). Bug Eresus moravicus po3noBClOXeHU B YacTuHi [NiBgeHHoT Ta
CxigHoi €sponu (Nentwig et al., 2024). 3Haxigkn Eresus kollari, Wwo nosHayeHi y cnucky sik Eresus sp.,
noTpebytoTb YTOUHEHHS, OCKINbKWM paHile Eresus moravicus He 3a3HayaBcsa ang YkpaiHu, a 6inblictb
3Haxigok BuM3Hayanu gk Eresus kollari. Hapasi Bigomo, Wo Ui ABa BN pO3pPi3HATLCA DEeHONOoriyHo —
cTtateBo3pini ocobunHu E. moravicus HasiBHi y KBiTHi—4epBHi, a E. kollari, HaBnaku, 3 nMnHA No BepeceHb
(Yanul et al., 2022). Pirata piscatorius Mae 3Ha4yHe NOLUMPEHHS Malxe B ycix kKpaiHax €sponu (Nentwig et
al., 2024); B YkpaiHi HaBegeHun ons wectn obnacten (MpHa, Xykaseub, 2022; losypchuk, Polchaninova,
2023 Ta iH.). Nomisia exornata, Trochosa hispanica n Oxyopes globifer matoTb pPO3NOBCIOMKEHHSA Bif
CepepasemHomop’st oo LleHTpanbHoi Agii, € B TypedyuHi, Ipani Ta Ha KaBkasi (Nentwig et al., 2024). LLogo
3Haxigok B YkpaiHi, To Nomisia exornata 6yna Bigoma ansa Kpumy (Kos6ntok, KactpuriHa, 2015) Ta
MukonaiBcbkoi obnacti (Polchaninova, Prokopenko, 2019), Trochosa hispanica pgna Kpumy Ta
OHinponeTtposcbkoi obnacti (Marusik, Nadolny, 2020), a Oxyopes globifer Tinbkn gna Kpumy (Kos6ntok,
Kactpurina, 2015). Singa semiatra, Zelotes tenuis i Oxyopes globifer € HoBMMY Bugamun ans MaTtepukoBol
YaCTMHU YKpaiHW.

Micna nepernsgy konekuii naBykiB 3 YOpHOMOPCLKOrO 3anoBigHWKa A0 cnucky 6yB gogaHum
Erigonoplus jarmilae (Miller, 1943), sHavigeHun Ha IBaHO-PubanbyaHcbkin gingHui (MonyaniHosa H.1O.
nepc. nosia.). e ogHa 3Haxigka uboro Buay € Yy JlbBiBCbki obnacTi ([ipHa, 2022). 3anuc Titanoeca
guadriguttata (Hahn, 1833) ans IBaHO-Pubanb4YaHCbKOI AiNsHKU BUSIBUBCS MOMUIIKOBUM, €K3eMMNnsipu
HanexaTb Jo Titanoeca spominima (Taczanowski, 1866), Ak Takox 3HageHun Ha ConeHoOo3epHin
ainadui (MonuaniHoBa H.HO. nepc. nosia.). 3Haxigku Erigonoplus jarmilae ta Titanoeca spominima €
nepwmmu ons XepcoHcbkoi obnacti (Polchaninova, Prokopenko, 2019). Kpim Toro, cnmcok MicTuTb 3Ha4YHy
KinbKIiCTb pigkicHMX BuAiB, cepen dkmx Silometopus incurvatus (O. Pickard-Cambridge, 1873), Zora
parallela Simon, 1878, Attulus inexpectus (Logunov & Kronestedt, 1997), Heliophanus dunini Rakov &
Logunov, 1997, Synageles ramitus Andreeva, 1976 Ta Yllenus horvathi Chyzer, 1891 Ha cborogHi B YkpaiHi
BiJOMi TifbkM 3 XepCOHCbKOi 06nacrTi.

Brnepwe ans YkpaiHm y ncamodiTHOMy CTeny LWWMPOKOi YacTuHu kocu  [hkapunray
(HMMN «Dxapunraubknii») 3apeectpoBaHo Neaetha absheronica Logunov & Guseinov, 2002 (1 male;
28.06-26.07.2021; 46.025905N, 32.934212E), 3Haxigka sKOro CBiOYWUTb TaKOX NPO MOSIBY HOBOro Ans
YkpaiHn pogy poavHu Salticidae. Llen CepeasemMHoOMOpPCbkMI BUA HaBoauTbea Ang TypevduHu, Mpysil i
Asepbarigxany (Nentwig et al., 2024), oe 3HangeHUN y HaniBNyCTENbHIN MicLeBOCTi 0inst KamiHHS nopsag 3
Bogovmamm (Lecigne, 2016), n y AepHMHaXxX 3nakiB Ha NoOCywnuBoMy niwaHomy nnsxi (Bosmans et al.,
2013). 3Haxigka Buay Ha [xapunrayi CyTTEBO pO3LUMPIOE Ha MNiBHIY BiAOMi MeXi noro apearny.

Taki Bngn sk Argiope lobata (Pallas, 1772), Drassodes lapidosus (Walckenaer, 1802), Mangora
acalypha (Walckenaer, 1802), Oxyopes heterophthalmus (Latreille, 1804), Oxyopes lineatus Latreille,
1806, Heliophanus flavipes (Hahn, 1832), Runcinia grammica (C. L. Koch, 1837), Thomisus onustus
Walckenaer, 1805, Xysticus kochi Thorell, 1872, 3acpikcoBaHi maike B ycix gocnigKyBaHux ob’ektax, a
Neoscona adianta (Walckenaer, 1802) — y koxHOMy 3 Hux. Oxyopes lineatus, Runcinia grammica
XapakTepHi Ans niBaHA CTenoBoi 30HM YkpaiHu. Argiope lobata Takox niBA€HHWI BUA, WO NPOCYyBaeTbCH
Ha MiBHiY 4O NiCOCTENOBO| 30HM MO HaWBINbLL CyXMX NPOrpiBaHNX COHLEM BioTonax, K rINHUCTI Ta KPernaoBi
CXUNU. IHWIi mMalTb JOBONI LUMPOKE PO3MNOBCIOAXKEHHS No Teputopil kpaiHn. bnusbko 40% Big 3aranbHoi
KiNbKOCTi BUAiB CTAHOBMAThL Taki, WO 3adikcoBaHi TiNnbkv B 0AHOMY gocnigkyBaHomy o6’exTi M3®P. 3 Hux 97
BuaiB (26,7%) npunagae Ha YopHomopcbkui 3anoBigHUK. 3okpema, pigkicHi B YkpaiHi Canariphantes
nanus (Kulczynski, 1898), Mecynargus minutipalpis Gnelitsa, 2011, Minicia candida Denis, 1946,
Pelecopsis laptevi Tanasevitch & Fet, 1986, Liocranoeca spasskyi Ponomarev, 2007, Thanatus mongolicus
(Schenkel, 1936), Talavera logunovi Kovblyuk & Kastrygina, 2015 GinbLwicTb 3 AKMX NpuypoyveHa [o
CoroHyakiB. 3aranom, 3a nigpaxyHkamy aBTopa, payHa naBykiB XepCOHCbKOi obnacTi cknagae 402 suau,
a BinbLwicTb 3ibpaHa Ha NPMPOJOOXOPOHHNX TEPUTOPIAX.

Cepeg HanpsamiB ManbyTHiX gocnimpkeHb nnaHyeTbes (1) iHBeHTapusauis dayHn naBykiB Ta aHani3
IXHIX yrpynoBaHb Afis OUiHKM HacrigkiB 60MOBMX AN LWMASXOM MOPIBHSAHHS 3 pe3ynbTaTamMmu SOBOEHHMX
pocnigpkeHb; (2) OHOBMEHHS BiAOMOCTEN LWOAO BWOOBOIO PI3HOMAHITTS naBykiB YOPHOMOPCLKOro
3anoBigHuka i AckaHii HoBa, oCkinbky ocTaHHi 3Haxigku aatoBaHi 6nm3eko 15 Ta 35 pokiB Tomy BignosigHo.
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lMponoHoBaHi 40 ManbyTHLOrO 3anoBigaHHs TEPUTOPIT MalTb AeTarnbHi 6o0TaHiuHI onucK, TOMY MOXMBaA
TaKOX KOMMIIEKCHA MYJIbTUTAKCOHHA CO30JI0rMiYHa OLjiHKa, SIKy BXE NpoBOAMNW AN CTENOBMX TEPUTOPIN
b6aceitHa pivkm IHryneup (Polchaninova et al.,, 2021b). Takox, cnig po3WUPUTN OOCHIOKEHHS Yy
arponaHgwadTi, SkMn 3anmae (3ammaB) mamxe BCHO o6nactb, WO6 OUIHUTU MOXNUBICTb iCHYBaHHS
NpUpPOAHOI hayHn y TpaHcdhopmoBaHux BioTonax. Haxanb, BCi gocnimpkeHi kateropii M3® noctpaxganu
BHaCnNIiOK BiNCbKOBOI arpecii 3 6oky Pocii, Tomy € 3Ha4Ha BiporigHiCTb 3HUKHEHHS HU3KM CTEHOTOMHUX BUAIB
3 03HAYEeHUX TepuTopINn.

Moasiku

ABTop BUcnoentoe nogsaky H. KO. MonuaHiHogin (XHY imeHi B. H. Kapasina, XapkiB) 3a gonomory y
BM3HA4YeHHi 3ibpaHOro maTepiany Ta HagaHHsS BiAOMOCTEN 3 BIlACHOI KOMeEKLUii, a TakoX cniBpobiTHMKam
o3Ha4veHux o0’exTiB M3 3a cnpusiHHA y 360pi maTepiany.
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Odopatkun

Ta6bnuusa 1. BugoBun cknag naBykKiB, 3apeecTpoBaHuX y gocnigkeHunx ob6’ekrax N3P XepcoHcbKoi
obnacri

YMOBHI no3HayveHHs: SP — CtaHicnaBcbkuin 3akasHuk; SB — 3akasHuk «Lupoka Banka»; AS — A3oBo-
Cuacbkuin HIMM; KS — HMM «Kam’siicbka Civ»; Nd — HMM «HwkHbogHinpoBcbkuiny (Nd1 — 3akasHuk
«CodpiiBcbkniny; Nd2 — nmaeHi p. OHinpo); Op — HIIM «Onewkiscbki nickm» (Op1 —  BiggineHHs
«BbypkyTuy; Op2 — BiggineHHs «PageHcbk»); Dz — HIIM «dxapunraubkuiny (Dz1 — ocTpiBHa 4YacTuHa;
Dz2 — martepukoBa yactuHa); Ch — YopHomopcbkuit B3 (Ch1 — IBaHo-PubanbyaHcbka ginaHka; Ch2 —
ConoHoosepHa ginsHka; Ch3 — lMoriiBcbka ginsHka; Ch4 — Aropnuubkun Kyt 3 octposom Opnos); AN —
B3 «AckaHis-HoBay.

Il — nepuwwi 3Haxigkn ons Ykpainu; | — nepui 3Haxigkm ans XepcoHcbKoi obnacrTi.

Table 1. Species composition of the spiders recorded from the studied protected areas of the
Kherson Region

Abbreviations: SP — Stanislavskyi Preserve; SB — Shyroka Balka Preserve; AS — Azovo-Syvaskyi
National Nature Park; KS — Kamyanska Sich National Nature Park; Nd — Nyzhniodniprovskyi National
Nature Park (Nd1 — Sofiivskyi Preserve; Nd2 — floodplains of the Dnipro River); Op — Oleshkivski Pisky
National Nature Park (Opl — Burkuty segment; Op2 — Radensk segment); Dz — Dzharylhatskyi National
Nature Park (Dz1 — island part; Dz2 — mainland part); Ch — Chornomorskyi Biosphere Reserve (Ch1 —
Ivano—Rybalchanska segment; Ch2 — Solonoozerna segment; Ch3 — Potiivska segment; Ch4 —

Yahorlytskyi Kut with Orlov island); AN — Askania-Nova Biosphere Reserve.
Il — first record for Ukraine; ! — first record for the Kherson region.

Bugu\ Species

HauioHanbHi npupoaHi

3aKazHuku\ napku\ National Nature

BiccepHi 3anoBigHMKN\

Preserves P Biosphaere Reserve
arks
Agelenidae C. L. Koch, 1837
Agelena labyrinthica (Clerck, 1757) Nd2 Chi, Ch3, AN
Allagelena gracilens (C. L. Koch, 1841) Chi, Ch2, AN
Tegenaria lapicidinarum Spassky, 1934 Ch3, AN
Anyphaenidae Bertkau, 1878
Anyphaena accentuata (Walckenaer, 1802) Ch3
Araneidae Clerck, 1757
Aculepeira ceropegia (Walckenaer, 1802) AN
Agalenatea redii (Scopoli, 1763) Opl Chi, Ch2, Ch3, AN
Araneus angulatus Clerck, 1757 Chi, Ch2
Araneus diadematus Clerck, 1757 KS, Nd2, Op1 Chl, Ch2, AN
Araneus marmoreus Clerck, 1757 AN
Araniella cucurbitina (Clerck, 1757) Op1 Chi, Ch2, AN
Argiope bruennichi (Scopoli, 1772) KS, Nd2, Dz1, Dz2 Chl, Ch2, Ch3, Ch4, AN
Argiope lobata (Pallas, 1772) SP AS, KS, Op1, Dz1 Chl, Ch2, AN
Cercidia prominens (Westring, 1851) Opl Chi, Ch2, Ch3, AN
Cyclosa conica (Pallas, 1772) Opl Chl, Ch2, AN
Cyclosa oculata (Walckenaer, 1802) KS
I Cyclosa sierrae Simon, 1870 Dz2
Gibbaranea bituberculata (Walckenaer, 1802) KS Chi, Ch2, AN
Gibbaranea ullrichi (Hahn, 1835) Chi
Hypsosinga albovittata (Westring, 1851) Opl Chi, Ch2
Hypsosinga heri (Hahn, 1831) Chi
Hypsosinga pygmaea (Sundevall, 1831) Opl, Dz1 Chi, Ch2, Ch3, AN
Larinioides ixobolus (Thorell, 1873) Ch1, Ch2, Ch3
Larinioides patagiatus (Clerck, 1757) KS Chl, Ch2, Ch3, AN
Larinioides suspicax (O. Pickard-Cambridge, 1876) KS, Opl, Dz1, Dz2 Chi, Ch2, Ch3, AN

Mangora acalypha (Walckenaer, 1802)
Neoscona adianta (Walckenaer, 1802)

KS, Nd2, Op1, Op2, Dz1 Ch1l, Ch2, Ch3, Ch4, AN
SP, SB KS, Nd1, Op1, Dz1, Dz2 Chl, Ch2, Ch3, Ch4, AN

Singa hamata (Clerck, 1757) Chi, Ch2
Singa lucina (Audouin, 1826) Nd2 Chl, Ch2, Ch3, AN
Singa nitidula C. L. Koch, 1844 Nd2 Chi, Ch2, AN

I Singa semiatra L. Koch, 1867 Dz2

Zilla diodia (Walckenaer, 1802) Chil, AN
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Buawm\ Species

3aka3HuKu\

HauioHanbHi npupoaHi
napku\ National Nature

BicchepHi 3anoBigHUKM\

Preserves Biosphaere Reserve
Parks
Atypidae Thorell, 1870
Atypus muralis Bertkau, 1890 KS, Nd1 Chi, Ch2
Cheiracanthiidae Wagner, 1887

Cheiracanthium elegans Thorell, 1875 Chi, Ch2
Cheiracanthium erraticum (Walckenaer, 1802) KS Chi
Cheiracanthium mildei L. Koch, 1864 KS Ch1l, Ch2
Cheiracanthium pennyi O. Pickard-Cambridge, 1873 Chi, Ch2, AN
Cheiracanthium punctorium (Villers, 1789) Chl, Ch2, Ch3
Cheiracanthium virescens (Sundevall, 1833) Chi, AN

Clubionidae Simon, 1878
Clubiona frutetorum L. Koch, 1867 Ch1l, Ch2
Clubiona lutescens Westring, 1851 Chi, AN
Clubiona pallidula (Clerck, 1757) Chl, Ch2, Ch3, AN
Clubiona phragmitis C. L. Koch, 1843 AN
Clubiona pseudoneglecta Wunderlich, 1994 Ch3, AN
Clubiona subtilis L. Koch, 1867 Chil, Ch3, AN

Dictynidae O. Pickard-Cambridge, 1871
Archaeodictyna consecuta (O. Pickard-Cambridge, 1872) Ch3, AN
Archaeodictyna minutissima (Miller, 1958) AN
Argenna patula (Simon, 1874) Chi, Ch3
Argyroneta aquatica (Clerck, 1757) Ch2
Brigittea latens (Fabricius, 1775) Opl Ch1, Ch2, Ch3, AN
Devade tenella (Tystshenko, 1965) Ch3
Dictyna arundinacea (Linnaeus, 1758) KS, Op1l Ch1, Ch2, Ch3, AN
Dictyna sinuata Esyunin & Sozontov, 2016 SP
Dictyna uncinata Thorell, 1856 Ch2, Ch3, AN
Lathys stigmatisata (Menge, 1869) Opl Chi, Ch2, Ch3, AN
Dysderidae C. L. Koch, 1837

Harpactea alexandrae Lazarov, 2006 SB Nd1
Harpactea azowensis Charitonov, 1956 KS AN
Harpactea rubicunda (C. L. Koch, 1838) KS

Eresidae C. L. Koch, 1845
! Eresus moravicus Rezag, 2008 KS
Eresus sp. Dz2, Op1 Chl, Ch2, Ch3, AN

Gnaphosidae Banks, 1892
Aphantaulax trifasciata (O. Pickard-Cambridge, 1872) KS, Nd1 Chl, Ch2, AN
Berlandina cinerea (Menge, 1872) KS, Nd1, Dz1, Dz2 Chl, Ch2, AN
Callilepis nocturna (Linnaeus, 1758) Chi, Ch2
Civizelotes caucasius (L. Koch, 1866) SB KS, Nd1, Dz1, Dz2 Chl, Ch2
Civizelotes gracilis (Canestrini, 1868) KS, Nd1 Chi, AN
Drassodes lapidosus (Walckenaer, 1802) AS, KS, Nd1, Op1, Dz1 Chl, Ch2, Ch3, AN
Drassodes pubescens (Thorell, 1856) Nd1, Opl Chi, Ch2, Ch3, AN
Drassyllus lutetianus (L. Koch, 1866) Dz2 Ch3
Drassyllus praeficus (L. Koch, 1866) KS, Nd1, Dz1, Dz2 Chl, Ch2, Ch3, AN
Drassyllus pusillus (C. L. Koch, 1833) Chi
Drassyllus vinealis (Kulczynski, 1897) KS Chi
Gnaphosa cumensis Ponomarev, 1981 Dz2 Ch2
Gnaphosa dolosa Herman, 1879 Nd1, Dz2
Gnaphosa leporina (L. Koch, 1866) Nd1, Dz1, Dz2 Chl, Ch2, Ch3
Gnaphosa lucifuga (Walckenaer, 1802) Nd1 AN
Gnaphosa mongolica Simon, 1895 KS, Op1l, Dz1, Dz2 Chl, Ch2
Gnaphosa opaca Herman, 1879 KS
Gnaphosa taurica Thorell, 1875 KS, Nd1 AN
Gnaphosa ukrainica Ovtsharenko, Platnick & Song, 1992 Dz2 Ch2, Ch3
Gnaphosa sp. KS
Haplodrassus bohemicus Miller & Buchar, 1977 KS, Nd1, Dz2 Chl, Ch2, Ch3
Haplodrassus dalmatensis (L. Koch, 1866) SB KS, Nd1 Ch3, AN
Haplodrassus kulczynskii Lohmander, 1942 Nd1 Ch4, AN
Haplodrassus minor (O. Pickard-Cambridge, 1879) Nd1, Opl, Dz2 Ch3, AN
Haplodrassus moderatus (Kulczynski, 1897) Chi
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Haplodrassus signifer (C. L. Koch, 1839) Nd1, Dz2 AN
Haplodrassus umbratilis (L. Koch, 1866) Opl Chi, Ch2, AN
Marinarozelotes adriaticus (Caporiacco, 1951) Ch3
Marinarozelotes cumensis (Ponomarev, 1979) Dz1, Dz2 Ch3
Marinarozelotes malkini (Platnick & Murphy, 1984) KS, Nd1, Dz1 Chil, Ch2, Ch3, AN
Micaria albovittata (Lucas, 1846) Nd1 Chi, Ch3
Micaria bosmansi Kovblyuk & Nadolny, 2008 KS
Micaria dives (Lucas, 1846) Opl AN
Micaria guttulata (C. L. Koch, 1839) Chil, Ch2, Ch3, Ch4
Micaria lenzi Bésenberg, 1899 Chil
Micaria pulicaria (Sundevall, 1831) Opl Chi, Ch2
Micaria rossica Thorell, 1875 Dz1, Dz2 Chi
Nomisia aussereri (L. Koch, 1872) Nd1 AN
! Nomisia exornata (C. L. Koch, 1839) Dz2
Phaeocedus braccatus (L. Koch, 1866) Chi, AN
Scotophaeus scutulatus (L. Koch, 1866) Chi
Trachyzelotes pedestris (C. L. Koch, 1837) Nd1 Chi, Ch2, Ch3
Zelotes aurantiacus Miller, 1967 Chi, Ch2, Ch3
Zelotes electus (C. L. Koch, 1839) KS, Nd1, Dz2 Ch1, Ch2, Ch3, AN
Zelotes eugenei Kovblyuk, 2009 KS, Nd1
Zelotes fuscus (Thorell, 1875) Nd1, Opl Ch1, Ch2, Ch3, AN
Zelotes hermani (Chyzer, 1897) Dz2 Chil, Ch3, AN
Zelotes latreillei (Simon, 1878) Chi, Ch2
Zelotes longipes (L. Koch, 1866) KS, Nd1, Opl Ch1l, Ch2, Ch3, AN
Zelotes mundus (Kulczynski, 1897) Nd1, Dz2
Zelotes segrex (Simon, 1878) KS, Nd1 Chil, Ch2
| Zelotes tenuis (L. Koch, 1866) Dz1
Hahniidae Bertkau, 1878
Hahnia ononidum Simon, 1875 Opl Chi, Ch2, Ch3
Linyphiidae Blackwall, 1859
Abacoproeces saltuum (L. Koch, 1872) Chi
Acartauchenius scurrilis (O. Pickard-Cambridge, 1873) Chi

Agyneta rurestris (C. L. Koch, 1836)
Araeoncus humilis (Blackwall, 1841)
Bathyphantes gracilis (Blackwall, 1841)
Canariphantes nanus (Kulczynski, 1898)
Centromerus arcanus (O. Pickard-Cambridge, 1873)
Centromerus sylvaticus (Blackwall, 1841)
Ceratinella brevis (Wider, 1834)
Dactylopisthes mirificus (Georgescu, 1976)
Diplocephalus picinus (Blackwall, 1841)
Diplostyla concolor (Wider, 1834)
Donacochara speciosa (Thorell, 1875)
Entelecara erythropus (Westring, 1851)
Erigone atra Blackwall, 1833

Erigone dentipalpis (Wider, 1834)

I Erigonoplus jarmilae (Miller, 1943)
Gnathonarium dentatum (Wider, 1834)
Gongylidiellum murcidum Simon, 1884
Hylyphantes nigritus (Simon, 1882)
Hypomma bituberculatum (Wider, 1834)
Ipa keyserlingi (Ausserer, 1867)

Linyphia hortensis Sundevall, 1830
Linyphia tenuipalpis Simon, 1884
Linyphia sp.

Maso gallicus Simon, 1894

Maso sundevalli (Westring, 1851)
Mecopisthes peusi Wunderlich, 1972
Mecynargus minutipalpis Gnelitsa, 2011
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Metopobactrus ascitus (Kulczynski, 1894) Opl Chl, Ch3
Microlinyphia impigra (O. Pickard-Cambridge, 1871) Ch3
Microlinyphia pusilla (Sundevall, 1830) Chl, Ch2, Ch3, Ch4, AN
Minicia candida Denis, 1946 Ch1l, Ch2
Moebelia penicillata (Westring, 1851) Chi
Neriene clathrata (Sundevall, 1830) Chi, Ch2, AN
Neriene montana (Clerck, 1757) AN
Oedothorax apicatus (Blackwall, 1850) Opl Chl, Ch2, Ch3, Ch4, AN
Oedothorax retusus (Westring, 1851) Dz2 Ch2
Panamomops mengei Simon, 1926 Opl
Pelecopsis laptevi Tanasevitch & Fet, 1986 Chi
Pocadicnemis pumila (Blackwall, 1841) Opl Chi, Ch2
Porrhomma microphthalmum (O. Pickard- Op2
Cambridge, 1871)
Porrhomma pygmaeum (Blackwall, 1834) Ch3
Prinerigone vagans (Audouin, 1826) Ch3
Silometopus incurvatus (O. Pickard-Cambridge, 1873) Chi, Ch2
Silometopus reussi (Thorell, 1871) Dz2 Ch4
Sintula retroversus (O. Pickard-Cambridge, 1875) Chi, Ch2, AN
Stemonyphantes lineatus (Linnaeus, 1758) Ch1, Ch2, Ch3
Styloctetor romanus (O. Pickard-Cambridge, 1873) Chi
Tenuiphantes flavipes (Blackwall, 1854) Chi, AN
Trichoncoides piscator (Simon, 1884) Chi, Ch2
Trichoncus auritus (L. Koch, 1869) AN
Trichoncus vasconicus Denis, 1944 Chi, Ch2
Trichopterna cito (O. Pickard-Cambridge, 1873) Chi
Uralophantes ponticus Gnelitsa, 2022 Chi
Walckenaeria alticeps (Denis, 1952) Chi, Ch2
Liocranidae Simon, 1897
Agroeca brunnea (Blackwall, 1833) Chi
Agroeca cuprea Menge, 1873 Nd1, Opl, Dz2 Chl, Ch2, Ch3, AN
Agroeca lusatica (L. Koch, 1875) Chi
Liocranoeca spasskyi Ponomarev, 2007 Ch1, Ch2, Ch3
Lycosidae Sundevall, 1833

Alopecosa cursor (Hahn, 1831) SB KS, Nd1 Chi, Ch2, Ch3, Ch4, AN

Alopecosa farinosa (Herman, 1879)
Alopecosa kovblyuki Nadolny & Ponomarev, 2012
Alopecosa pentheri (Nosek, 1905)
Alopecosa pulverulenta (Clerck, 1757)
Alopecosa schmidti (Hahn, 1835)
Alopecosa solitaria (Herman, 1879)
Alopecosa sulzeri (Pavesi, 1873)
Alopecosa taeniopus (Kulczynski, 1895)
Alopecosa trabalis (Clerck, 1757)
Arctosa cinerea (Fabricius, 1777)
Arctosa leopardus (Sundevall, 1833)
Arctosa lutetiana (Simon, 1876)
Geolycosa vultuosa (C. L. Koch, 1838)
Halocosa cereipes (L. Koch, 1878)
Hogna radiata (Latreille, 1817)

Lycosa praegrandis C. L. Koch, 1836
Lycosa singoriensis (Laxmann, 1770)
Mustelicosa dimidiata (Thorell, 1875)
Pardosa agrestis (Westring, 1861)
Pardosa alacris (C. L. Koch, 1833)
Pardosa italica Tongiorgi, 1966
Pardosa luctinosa Simon, 1876
Pardosa lugubris (Walckenaer, 1802)
Pardosa palustris (Linnaeus, 1758)
Pardosa pontica (Thorell, 1875)
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Pardosa prativaga (L. Koch, 1870) Opl Chi, Ch2, Ch3, AN
Pardosa vittata (Keyserling, 1863) Dzl Chi, Ch2
Pirata piraticus (Clerck, 1757) Dz2 Chi
! Pirata piscatorius (Clerck, 1757) Dz2
Pirata tenuitarsis Simon, 1876 Chil
Piratula hygrophila (Thorell, 1872) Nd2 Chi
Piratula latitans (Blackwall, 1841) Opl, Dz2 Chi, Ch3
! Trochosa hispanica Simon, 1870 Dz2
Trochosa robusta (Simon, 1876) AN
Trochosa ruricola (De Geer, 1778) Nd1, Opl, Dz1, Dz2 Chl, Ch2, Ch3, Ch4, AN
Trochosa terricola Thorell, 1856 KS Chil, AN
Xerolycosa miniata (C. L. Koch, 1834) Dz2 Chi, Ch2, AN
Mimetidae Simon, 1881
Ero aphana (Walckenaer, 1802) Opl Chl, Ch3, AN
Ero koreana Paik, 1967 Nd1
Ero tuberculata (De Geer, 1778) Chil, Ch2
Miturgidae Simon, 1886
Zora armillata Simon, 1878 Chl
Zora manicata Simon, 1878 Ch1, Ch2, Ch3, AN
Zora parallela Simon, 1878 Chl, Ch3
Zora pardalis Simon, 1878 KS
Zora silvestris Kulczynski, 1897 AN
Zora spinimana (Sundevall, 1833) Chi, Ch2, Ch3, AN
Oxyopidae Thorell, 1869
I Oxyopes globifer Simon, 1876 Dz2
Oxyopes heterophthalmus (Latreille, 1804) KS, Nd1, Opl, Op2, Dz2 Ch1, Ch2, Ch3, AN
Oxyopes lineatus Latreille, 1806 KS, Nd1, Nd2, Op1, Ch1, Ch2, Ch3, AN
Op2, Dz1, Dz2
Philodromidae Thorell, 1869
Philodromus cespitum (Walckenaer, 1802) Opl Chi, Ch2, Ch3, AN
Philodromus poecilus (Thorell, 1872) Opl
Philodromus rufus Walckenaer, 1826 AN
Pulchellodromus ruficapillus (Simon, 1885) Ch3
Rhysodromus fallax (Sundevall, 1833) Dz2 Chi, Ch3
Rhysodromus histrio (Latreille, 1819) KS, Nd1 Chil, Ch2, Ch3, Ch4, AN
Thanatus arenarius L. Koch, 1872 KS, Nd1, Dz2 Chl, Ch2, Ch3, Ch4, AN
Thanatus atratus Simon, 1875 SB Nd1, Dz1, Dz2 Chl, Ch2, Ch3, Ch4, AN
Thanatus formicinus (Clerck, 1757) Op1 Ch1l, Ch2, Ch3, AN
Thanatus mongolicus (Schenkel, 1936) Chi
Thanatus oblongiusculus (Lucas, 1846) KS
Thanatus pictus L. Koch, 1881 AN
Thanatus striatus C. L. Koch, 1845 Op1l, Dz2 Chi, AN
Thanatus vulgaris Simon, 1870 Nd1
Tibellus macellus Simon, 1875 Opl Ch3, Ch4, AN
Tibellus maritimus (Menge, 1875) Ch2
Tibellus oblongus (Walckenaer, 1802) Op2, Dz1, Dz2 Chl, Ch2, Ch3, AN
Pholcidae C. L. Koch, 1850
Pholcus opilionoides (Schrank, 1781) AN
Pholcus ponticus Thorell, 1875 Chl, Ch2, Ch3
Phrurolithidae Banks, 1892
Phrurolithus festivus (C. L. Koch, 1835) KS, Nd1 Chl
Phrurolithus minimus C. L. Koch, 1839 Chl
Phrurolithus pullatus Kulczynski, 1897 AN
Pisauridae Simon, 1890
Pisaura mirabilis (Clerck, 1757) KS, Op1 Ch1l, Ch2, Ch3, AN
Pisaura novicia (L. Koch, 1878) Nd1
Salticidae Blackwall, 1841
Aelurillus m-nigrum Kulczynski, 1891 SB KS
Aelurillus v-insignitus (Clerck, 1757) Nd1, Dz2 Chil, AN
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Asianellus festivus (C. L. Koch, 1834) KS, Nd1
Attulus ammophilus (Thorell, 1875) Dz1, Dz2
Attulus distinguendus (Simon, 1868) Dz1
Attulus dzieduszyckii (L. Koch, 1870) Opl Chi, Ch2
Attulus inexpectus (Logunov & Kronestedt, 1997) Dz1, Dz2
Attulus inopinabilis (Logunov, 1992) KS
Attulus saltator (O. Pickard-Cambridge, 1868) Ch3
Attulus zimmermanni (Simon, 1877) KS, Nd1, Dz2 Chi, Ch2, Ch3
Ballus chalybeius (Walckenaer, 1802) Chi, Ch2, AN
Carrhotus xanthogramma (Latreille, 1819) KS Chl, Ch2, Ch3, AN
Euophrys frontalis (Walckenaer, 1802) KS, Op1l Chi, Ch2, Ch3
Evarcha arcuata (Clerck, 1757) KS, Nd1, Nd2, Op1 Chi, Ch2
Heliophanus auratus C. L. Koch, 1835 Nd2 Chl, Ch2, Ch3, AN
Heliophanus cupreus (Walckenaer, 1802) KS, Op1l Chl, Ch2, AN
Heliophanus dunini Rakov & Logunov, 1997 SP
Heliophanus flavipes (Hahn, 1832) KS, Nd1, Op1, Dz1 Chi, Ch2, AN
Heliophanus lineiventris Simon, 1868 KS, Nd1, Opl Chi, Ch2, AN
Heliophanus patagiatus Thorell, 1875 KS
Leptorchestes berolinensis (C. L. Koch, 1846) KS Ch2
Macaroeris flavicomis (Simon, 1885) Nd1 Ch2
Marpissa nivoyi (Lucas, 1846) Nd2, Opl Chi
Marpissa pomatia (Walckenaer, 1802) Chi, Ch2
Marpissa radiata (Grube, 1859) Chi, Ch2
Mendoza canestrinii (Ninni, 1868) Chil, Ch2
Myrmarachne formicaria (De Geer, 1778) Op2 Chil, Ch2, Ch3, AN
Il Neaetha absheronica Logunov & Guseinov, 2002 Dz2
Neon levis (Simon, 1871) Chil, Ch2
Neon rayi (Simon, 1875) Op1 Chi, Ch2
Pellenes allegrii Caporiacco, 1935 KS, Dz2
Pellenes brevis (Simon, 1868) KS
Pellenes nigrociliatus (Simon, 1875) Chl, Ch2, Ch3, AN
Pellenes seriatus (Thorell, 1875) KS, Nd1 Chl, Ch2, Ch3
Philaeus chrysops (Poda, 1761) KS, Nd1 Chi, Ch2, AN
Phlegra cinereofasciata (Simon, 1868) AN
Phlegra fasciata (Hahn, 1826) Nd1, Dz2 Ch1l, Ch2, Ch3, AN
Pseudeuophrys obsoleta (Simon, 1868) Nd1, Opl Ch1, Ch2
Pseudicius encarpatus (Walckenaer, 1802) Dz2 Chi, Ch2
Pseudomogrus vittatus (Thorell, 1875) Opl, Op2 Chl, Ch2, Ch3
Salticus cingulatus (Panzer, 1797) Chi
Salticus scenicus (Clerck, 1757) KS, Nd1 Ch3
Sibianor aurocinctus (Ohlert, 1865) Chl, Ch2
Synageles ramitus Andreeva, 1976 Op2
Synageles subcingulatus (Simon, 1878) Chi
Talavera aequipes (O. Pickard-Cambridge, 1871) Opl Chi, AN
Talavera logunovi Kovblyuk & Kastrygina, 2015 Chl, Ch3
Talavera petrensis (C. L. Koch, 1837) KS, Op1 AN
Yllenus horvathi Chyzer, 1891 Dz1 Ch2
Scytodidae Blackwall, 1864
Scytodes thoracica (Latreille, 1802) Ch2, Ch3
Sparassidae Bertkau, 1872
Micrommata virescens (Clerck, 1757) Chl, Ch2, AN
Tetragnathidae Menge, 1866
Pachygnatha clerckoides Wunderlich, 1985 Dz2 AN
Pachygnatha degeeri Sundevall, 1830 Chl, Ch3, AN
Tetragnatha dearmata Thorell, 1873 Chi, Ch2
Tetragnatha extensa (Linnaeus, 1758) Nd2 Chl, Ch2, Ch3
Tetragnatha isidis (Simon, 1880) Nd2
Tetragnatha montana Simon, 1874 Nd2 Chi, Ch2, Ch3
Tetragnatha nigrita Lendl, 1886 KS, Nd2
Tetragnatha obtusa C. L. Koch, 1837 Chi, Ch2
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Tetragnatha sp. Dz2 AN
Theridiidae Sundevall, 1833
Asagena meridionalis Kulczynski, 1894 Chil, Ch3
Asagena phalerata (Panzer, 1801) KS Chi
Crustulina guttata (Wider, 1834) Chi, Ch2
Crustulina sticta (O. Pickard-Cambridge, 1861) Chi, Ch2, Ch3
Enoplognatha latimana Hippa & Oksala, 1982 Chi, AN
Enoplognatha thoracica (Hahn, 1833) Chl, Ch2, Ch3, AN
Episinus angulatus (Blackwall, 1836) Chi
Episinus truncatus Latreille, 1809 Chi, Ch2
Euryopis quinqueguttata Thorell, 1875 KS Ch3, AN
Euryopis saukea Levi, 1951 KS Chi, Ch3
Lasaeola coracina (C. L. Koch, 1837) AN
Latrodectus tredecimguttatus (Rossi, 1790) Nd1, Dz1 Ch1, Ch2, Ch3, AN
Neottiura bimaculata (Linnaeus, 1767) Opl Chi
Parasteatoda lunata (Clerck, 1757) KS, Nd1 Chil, Ch2
Parasteatoda tepidariorum (C. L. Koch, 1841) KS
Phylloneta impressa (L. Koch, 1881) Op1 Chil, Ch2, Ch3, Ch4, AN
Robertus heydemanni Wiehle, 1965 Ch2, AN
Robertus lividus (Blackwall, 1836) Ch2
Simitidion simile (C. L. Koch, 1836) Chil, Ch2
Steatoda albomaculata (De Geer, 1778) Nd1, Dz2 Chi, Ch2, Ch3
Steatoda castanea (Clerck, 1757) Chi, Ch2, Ch3, AN
Steatoda grossa (C. L. Koch, 1838) Chi
Steatoda paykulliana (Walckenaer, 1806) Nd1
Steatoda triangulosa (Walckenaer, 1802) AN
Theridion innocuum Thorell, 1875 Ch3, AN
Theridion mystaceum L. Koch, 1870 Chi, Ch2, Ch3, AN
Theridion varians Hahn, 1833 Chi, Ch2, AN
Thomisidae Sundevall, 1833
Bassaniodes caperatus (Simon, 1875) Dz1, Dz2
Bassaniodes robustus (Hahn, 1832) KS, Op1 Chl, Ch2, Ch3
Ebrechtella tricuspidata (Fabricius, 1775) KS, Op1 Chi, Ch2, AN
Heriaeus horridus Tystshenko, 1965 SB
Heriaeus oblongus Simon, 1918 KS Chi, Ch2, Ch3, AN
Misumena vatia (Clerck, 1757) Op1l, Op2, Dz1
Ozyptila atomaria (Panzer, 1801) Chi, Ch2, AN
Ozyptila praticola (C. L. Koch, 1837) Nd1, Opl, Dz2 Chi, Ch2, AN
Ozyptila pullata (Thorell, 1875) Nd1 AN
Ozyptila scabricula (Westring, 1851) KS, Nd1 Chi, AN
Ozyptila simplex (O. Pickard-Cambridge, 1862) Ch3
Ozyptila trux (Blackwall, 1846) Ch3
Pistius truncatus (Pallas, 1772) Ch1l, Ch2
Psammitis ninnii (Thorell, 1872) Chl, Ch2, AN
Psammitis sabulosus (Hahn, 1832) Chi
Runcinia grammica (C. L. Koch, 1837) SB KS, Nd1, Op1, Op2, Chl, Ch2, Ch3
Dz1, Dz2
Spiracme mongolica (Schenkel, 1963) Ch3
Spiracme striatipes (L. Koch, 1870) KS, Nd1, Dz2 Chl, Ch2, Ch3, AN
Synema globosum (Fabricius, 1775) AN
Thomisus onustus Walckenaer, 1805 KS, Nd1, Op1, Op2, Chl, Ch2, Ch3, AN
Dz1, Dz2
Tmarus piger (Walckenaer, 1802) Chi, Ch2, AN
Xysticus acerbus Thorell, 1872 KS, Nd1
Xysticus cristatus (Clerck, 1757) KS, Nd1, Op1, Op2 Chi, Ch2, AN

Xysticus kochi Thorell, 1872

Xysticus laetus Thorell, 1875

Xysticus marmoratus Thorell, 1875
Titanoecidae Lehtinen, 1967

Cepisi «Bionorisiy, Bun. 42, 2024
Series “Biology”, issue 42, 2024

KS, Nd1, Op1, Dz2
Nd1, Dz2
KS, Dz1

Chil, Ch2,Ch3, AN
Chl, Ch2, Ch3, AN
AN
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OnoeneHuli criucok nasykie (Arachnida, Araneae) npupodooxopoHHUX mepumopili XepcoHcbkoi obnacmi (YkpaiHa)

An updated checklist of spiders (Arachnida, Araneae) of the protected areas of the Kherson region (Ukraine)

Buawm\ Species

3aka3HuKu\
Preserves

HauioHanbHi npupoaHi
napku\ National Nature

BicchepHi 3anoBigHUKM\
Biosphaere Reserve

Parks
Nurscia albomaculata (Lucas, 1846) Nd1 Chl, Ch2, Ch3
Nurscia albosignata Simon, 1874 Nd1
Titanoeca schineri L. Koch, 1872 KS, Nd1 Chl, Ch2, Ch3, AN
! Titanoeca spominima (Taczanowski, 1866) Chi, Ch2
Titanoeca ukrainica Guryanova, 1992 KS AN
Titanoeca veteranica Herman, 1879 Nd1 AN
Uloboridae Thorell, 1869
Uloborus walckenaerius Latreille, 1806 KS, Op1, Op2 Chl, Ch2, Ch3
Zodariidae Thorell, 1881
Zodarion thoni Nosek, 1905 KS, Nd1 Chi, Ch2

MoTpebye yTouHeHHs \ Need confirmation
Eresidae C. L. Koch, 1845

Eresus kollari Rossi, 1846 Opl Chl, Ch2, Ch3, AN
Gnaphosidae Banks, 1892

Civizelotes pygmaeus (Miller, 1943) Ch4
Linyphiidae Blackwall, 1859

Minicia marginella (Wider, 1834) Ch4a

An updated checklist of spiders (Arachnida, Araneae) of the protected areas of

the Kherson region (Ukraine)
A.M. losypchuk

The protected areas of Kherson region include 84 sites of different categories, of which only one-tenth been studied in
terms of spider diversity. It is advisable to use the results of long-term monitoring of flora and fauna to assess the level
of conservation of protected areas, including species composition, abundance, and character of spider communities,
Accordinly, a list of spider species of nine objects of the Nature Reserve Fund of Ukraine has beed compiled It includes
two bdiosphere reserves, five national nature parks, and two preserves. The literature data were supplemented with
the results of my research in 2021 on the territories of the Dzharylhatskyi and Oleshkivski Pisky Nature Parks. The
spider fauna of the protected areas of the Kherson region includes 363 species of 30 families. Ten species Cyclosa
sierrae Simon, 1870, Eresus moravicus Rezag, 2008, Nomisia exornata (C.L. Koch, 1839), Oxyopes globifer Simon,
1876, Pirata piscatorius (Clerck, 1757), Singa semiatra L. Koch, 1867, Trochosa hispanica Simon, 1870, Zelotes tenuis
(L. Koch, 1866), Erigonoplus jarmilae (Miller, 1943), Titanoeca spominima (Taczanowski, 1866) were recorded for the
first time from the Kherson region. The latter two were added to the list after reviewing the collection of spiders from
the Chornomorskiy Biosphere Reserve. For the first time in Ukraine, Neaetha absheronica Logunov & Guseinov, 2002
(1 male; June — July 2021; 46.025905N, 32.934212E) was found in a psammophytic steppe of a wide part of the
Dzharylgach Spit (‘Dzharylhatskyi' NNP), which extends the northern border of the species' range. The genus Neaetha
(Salticidae) is also new to Ukraine. The records of Eresus kollari Rossi, 1846, Civizelotes pygmaeus (Miller, 1943) and
Minicia marginella (Wider, 1834) need to be confirmed. According to the author's estimates, the spider fauna of the
Kherson region includes approximately 400 species. Among the upcoming research, it is planned to make an inventory
of the spider fauna and analyze their communities to assess the impact of hostilities, as well as to update the information
on the spider species diversity of the Chornomorskiy and Askania Nova Biosphere Reserves. A comprehensive
sozological assessment of the areas proposed for protection, which already have detailed botanical descriptions, is
expected. There is a high probability of extinction of a number of species from the above mentioned protected areas,
since all the studied sites were affected by the hostilities.

Keywords: spiders, fauna inventory, protected area, Kherson region, Southern Ukraine.
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[lo ce30HHOI AMHaMIKM yrpynoBaHb KOPOTKOHaAKpUnuXx XykiB (Staphylinidae,

Coleoptera, Insecta) y nicoBux ekocuctemax ripCbKoro macuBy I‘opl‘aH
M.M. Nyubka

Y poboTi BUCBITMIOIOTLCS 0COBNMBOCTI CE30HHOT aKTUBHOCTI iMaro ctadpiniHia, Wo TpannsaTbes Y Pi3HUX TUNax nicoBux
eKoCMCTeM ripckkoro macuey ['opraH. TepuTopis 4ocnimKeHb 0Xxonuna TPy NaHALadTHO-BUCOTHI MOSICK Y MEXaXx AKX
BMOKPEMIIOKTLCA M'ATb TUNIB NICOBUX EKOCUCTEM: KPUBOMICCA COCHM FPCLKOT Ta NiCM COCHWN KeAPOBOi EBPOMNENCHKOI
(cybanbnifcbkuii NOSIC), CMEPEKOBO-ANULEBI NiCKM (BEPXHIN NICOBMI MOSAC), @ TaKOX MillaHi (CMepeKkoBO-AnuLeBo-
OykoBi) i ByKOBI flicu (HVWXHI nicoBuin nosic). 36ip konekuinHoro matepiany nposoauscst y 2017—2021 pokax BNIpogoBX
BCbOr0 BereTauiiHOro nepiogy 3 BMKOpUCTaHHAM nacTok bapbepa. 3a yac npoBedeHHs OOCnigXeHb BUSBIEHO
npeacTaBHUKIB 76 BuAiB cTadiniHig, wo Hanexatb go 13 nigpoavH. HanmBuwwmm piBHeM BuagoBoro 6aratctea
XapaktepuayloTbcs nigpoavHu Staphylininae, Tachyporinae, Steninae. HaibinbLue yicno Buais 6yno 3apeectpoBaHo
y 6ykoBux nicax (55 Bugis), a HanmeHLwe — y nicax COCHU TipCbKoi (23 BMAM) Ta COCHWN KEAPOBOI €BPOMENCHKOI (25
BUAIB). Y KOXHil eKkoCMCTEMI Tpannanuca cneundiyvni Buam, nuwe n'aTe BUAIB Oynuv CninbHUMM NS BCiX aHanisaoBaHNX
GioueHosiB: Atrecus longiceps, Philonthus decorus, Tasgius morsitans compressus, Stenus comma comma, Tachynus rufipes.
AHani3 ce3oHHOi AMHaMIK/M KOPOTKOHAOKPUINMX XYKiB MPOAEMOHCTPYBAB ChifNbHi PUCK AN yrpynoBaHb y PisHUX Tunax
nicoBux ekocucteM. 3oKkpema, HarBULLi NMOKa3HWKN aKTUBHOCTI KOMax CroCTepiralTbCa YNPOAOBXK YEPBHA-NUMHS, a
HaMHWXKYi — Y KBiTHI Ta XKOBTHi. BUHATKOM € €KOCUCTEMM COCHM TiPCbKOi Ta COCHU KeOpOoBOi EBPONENCHLKOI, Y SKUX
Staphylinidae TpannswTbCA 3 4pyroi NONOBMHN TPABHS A0 KiHUS CEPHS, a OKpeMi BUAM — Y NepLUii NONOBUHI BEPECHS.
YnpodoBx TeNNOro nepiogy poky B yrpynoBaHHSAX cTadiniHig crnocrepiratoTb Big ABa-TPW MiKM aKTUBHOCTI.

Y KpuvBOmicCi COCHM TipCbKOi MIiTHIN MK Npunagae Ha Apyry Aekagy NunHA, AOMiHYTb Tpu Bugn — Eusphalerum
primulare, Omalium rugatum i Tasgius morsitans compressus. OCiHHE 3pOCTaHHs aKTUBHOCTI XapaKTepu3yeTbCs
HabaraTo MeHWWUM CTyrneHeM BMpPaXeHOCTi Ta AoMiHyBaHHsM Paederus (Poedemorphus) littoralis littoralis Ta
Tachyporus hypnorum.

Y GioreueHo3i COCHM keOpoBOi €BPOMENCLKOI YrpynoBaHHSA KOPOTKOHAOKPUIIMX XyKiB bopMyoTb ABa NiTHIX Miku:
nepwwunin BnpodoBx | gekaan nunua T1a apyrmn y |l aekagi cepnHs. Bnpogoex nunHeBoro niky gomiHytoTb Omalium
rugatum, Eusphalerum primulare 1 Oxyporus rufus rufus, a cepnHeBoro — Acidota crenata, Atrecus longiceps i
Lordithon trinotatus.

B yrpynoBaHHi cTadiniHia cMepeKkoBO-anmueBnx Micie NepLUNA Nik aKTUBHOCTI POPMYETBLCS BRITKY, a APYIUiA — BOCEHU,
AKi PO3MEXOBYHOTLCA MiXK COOOI BiQHOCHO PIBHOMIPHUM 3HWXKEHHSIM aKTMBHOCTI. [JOMiHAHTHMMMK BiAMOBIAHO €
Eusphalerum primulare, Ocypus (Matidus) nitens nitens, Staphylinus caesereus caesereus, Ta Tasgius (Rayachelia)
morsitans compressus, Lordithon lunulatus.

YrpynoBaHHsa ctadiniHig y miwanmx nicax oopmytoTb ABa MK aKTUBHOCTI: BECHAHUI Ta MiTHI. Bnpogosx nepLioro
niky HanyacTiwe TpannsaTbea Ontholestes tesselatus, Tachyporus chrysomelinus, Anotylus sculptoratus, Philonthus
decorus; gpyroro — Tasgius melanarius, Tachyporus chrysomelinus, Philonthus splendens, Philonthus rubripennis. Ans
yrpynoBaHb cTaginiHig y 6ykoBux mnicax Takox nputamaHHi ABa SICKPaBO BUPaXEHi NikM akTUBHOCTI. BNpogoBx sikmx
nepesaxaloTb Tasgius bicharicus, Staphylinus caesereus, Staphylnus erythropterus, Tasgius bicharicus, Nudobius
lenthus, Lordithon trinotatus Ta Abemus chloropterus, Tachyporus chrysomelinus Ta Lordithon lunupatus

Knto4oBi cnoBa: y2pyrnogsaHHsi KOpomKoHaOKpUIIUX XyKie, icosi ekocucmemu, Ce30HHa OUHaMiKa.
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BecTtyn

KopoTtkoHagkpwuni xyku (Staphylinidae) € ogHieto i3 Hanbinbwnx poanH TBEPAOKPUIIMX Y CBITOBIN
eHTomModhayHi. Ha cborogHillHin geHb 40 cknagy aHanisaoBaHoi pOAMHM BXOAATb NoHad 83 Tuc. BuaiB, siki
MOLUMPEHI Ha BCiX KOHTUHEHTaX, 3a BMHATKOM AHTapktugm (Yin Z.W. et al., 2018, MaTenewko, 2008).

MpencTtaBHukM Staphylinidae TpannsawTbes y BCix TMNax HaseMHux ekocmucteM. OcobnuBo Baromy
porib BOHM BigirpatoTb Yy nicax, Ae BUCTyNnalTb akTUBHMMU 300(aramuy Ta 3abe3neyytoTb 3HaqHy perynsuito
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[o ce3oHHOI duHamiku yepyrnosaHb KopomkoHadKpurnux xykie (Staphylinidae, Coleoptera, Insecta) y nicosux ekocucmemax...

On the seasonal dynamics of groups of short-winged beetles (Staphylinidae, Coleoptera, Insecta) in the forest ecosystems...

UMCENbHOCTI PI3HOMAHITHUX FPyM YSIEHUCTOHOMMX Ta YepeBOHOrMx Montockie. OkpiM Toro, geski BMAW
KOPOTKOHAAKPUINX XYKiB € canpodaramu, Wwo 3abesnedvyoTb NPUWBMALIEHHSA PO3KnagaHHs BigMeprol
opraHiku (Schlechter, 2016, MaTenewwko, 2008, Herman, 1970).). Staphylinidae xapakTepnaytoTbcsi Takox
3Ha4YHMM CTyNeHeM BapiaTUBHOCTI Y KOHTEKCTi BUGopy cepenoBuLLia iCHyBaHHS, BOHW MeLLKaloTb Y NiCoBIl
nigcTvnui, Moxax, NnogoBux Tinax rpubis, nig KOPOK NOBaneHnx AepeB Ta NEeHbKiB, HAa Tpynax TBapuH Ta
Y POCNUHHNX 3anuLuKkax, a Takox nobnmay KOMMOCTHMX Kyr.

3rigHo i3 niTepaTypHUMM JaHuMK y nicoBux ekocuctemax Kapnat TpannsioTbcs npeacTaBHUKM
noHaa 1100 BuAiB KOPOTKOHAOKPUNMX XKYKIB, 3HAYHaA YacTKa i3 HUX € MiLueTobioHTamu, nigkipHukamu, abo
X napasmTamm y TEPMITHUKaX Yy MypaLlHuKax, Ae NpoBoAsaTb BinbLly YacTUHY CBOrO iCHYBaHHS.

BuBueHHs cTadoiniHig y YKpaiHcbknx Kapnatax posnodanoca y apyrin nonosuHi XIX cT. Baromui
BHECOK Y LIbOMY KOHTeKcTi 3pobunm M.A. JlomHuubkuin (Lomnicki, 1884, 1866, 1886), M. HoBuubkun
(Novicki, 1873, 1864) ski aHanisyBanu ayHiCTU4YHE Pi3HOMaHITTA Ha TepuTopii MNpukapnaTtTa Ta niBHIYHO-
cxigHoro makpocxuny YkpaiHcbkmx Kapnart, a Takox O.KO. MaTeneLwko - npuginae ocobnmey yeary niBgeHHo-
3axigHomMy makpocxuny Kapnat Ta 3akapnatcbkomy perioHy (MaTtenewko, 2007, 2008, 2009, 2010). Bapto
3a3Ha4uUTK, Lo BIOTUYHI Ta abioTNYHI yMOBU LiX TEPUTOPIT BiAPI3HAIOTLCHA MiXk cCOB010, LLIO BMNUBAE Ha BUOOBE
Pi3HOMaHITTS aHani3oBaHO! poauHM Ta POPMYE ii BapiaTUBHICTb Y Pi3HNX TUMAX EKOCUCTEM.

Yci pocnigxeHHs npoBegeHi Ha TepuTopii KapnaT B nepuly 4epry cTocyBanucs BUOOBOMO Cknagy
cTadpiniHig Ta NpakTMYHO He BpaxoByBamnum IXHIX ekonoriyHux ocobnmsocten. bepyun go yBarn 3HayHy
eKonoriyHy  ponb  ctadiniHia y ekocuctemMax sk PerynsitopiB YMCEnbHOCTI  NicoBUX Ta
CiNbCbKOroCNOAapChbKUX LLKIOHWUKIB, BUHWKNA HEOOXiaHICTb NpoaHanidyBaTn 0COBMMBOCTI iXHbOI CE30HHOT
aKTUBHOCTI B Pi3HUX TUMaXx MiCOBMUX eKOCUCTEM ripcbkoro Macumy 'opraH.

MeToau Ta maTtepianu

HocnigpxeHHs BuaoBoro 6aratcTea Ta aHari3 Ce30HHOI akTMBHOCTI iMaro ctadoiniHig 3aincHioBanm
Brnpoaosx 2017-2021 poki. 36ip KonekuinHoro marepiany NpoOBOAMBCS 3a JOMNOMOrO I'PYHTOBMX MNacTOK
Bbapbepa. Humun cnyryBanu nnactukoBi nocyamHm (06’emom 250 mi) 4o kpaiB 3akonaHi y cybeTpart, B IKOCTi
dikcytodoi pigmHn gogasanu 10—20 mn eTunenrnikonto. MacTtkm 6ynum postawoBaHi Ha BiacTaHi 5—10 m
OfHa Big OAHOI, Wo 3abe3nevyyBano MOXIMBICTb HE3ANEXHOro BiANOBY KOMaXx. Y MeXax KOXHOro i3
aHanisoBaHuWx CTauioHapiB po3MillyBanocbs N0 M'ATb nacTtok. Bigbip konekuiiHoro maTtepiany
30INCHIOBABCS KOXHI AeCATb-M'aTHaAUATb Ai6 3 NnepLuoi Aekaam KBiTHS 00 TPeTbOi AeKaan XXOBTHA. Y cTaTTi
npeacTaBneHi KyMynsaTUBHI pe3ynbTaTu 3a KOXHOK i3 aHanisoBaHMX Aekan 3a BecCb nepios NpoBefdeHHA
gocrigpkeHb. 3aranom onpauboBaHo BMIcT 560 npob Ta 3idpaHo 2560 ocobuH i3 akux ineHTudikoBaHo oo
Buay - 1814 xykiB-ctadininig. Ce3oHHa akTUBHICTb BMpaxoByBanachk 3a 3arafibHo KifbKiCTI0O 0COOUH, Lo
noTpannanu y NacTkvM BNPOAOBXK KOXHOI i3 Aeka 3a Yac npoBeAeHHs gocnigkeHb. CTyniHb JOMIHAHTHOCTI
BUSIBNEHUX BUAIB B YrpynoBaHHSX Bu3HayaBcHa 3a cuctemoto Ltekepa-BeprmaHa (Stocker&Bergman,
1977). BusHauyeHHs BUSBNEHNX BUAIB 34iCHIOBANOCh 3 BUKOPUCTAHHAM BU3HAYHUKIB Ta OKPEMUX CTaTTEN:
AkobeoH .. (1905, 1915, 1931) Bordoni A. (2010), Coiffait H. (1974, 1978) Lohse G. (1964, 1974),
Tottenham (1954), Kpmnsowees P. B. (2014, 2015). HomeHknaTypa BUSABNEHWX BUAIB Bignosigae Takin y
KaTanosi NManeapktukn (Smetana, 2015).

TepuTopis [OCHIMKEHb OXOMMIOE TPWU BUCOTHO-NaHAWAMTHI nosicn ripcbkoro Mmacusy ['opram:
cy6anbnincekniA, BEPXHIA Ta HWXHIN MicoBi. Y iXHIX MeXax BMOKPEeMIIIoITbCA M'ATb TUMIB NiCOBUX
eKocucTeM: Kpmsoriccs cocHu ripebkoi (Pinus mugo Turra), KpyBonicca COCHWM KeApOBOiI €BPONENCHKOI
(Pinus cembra L.), cmepekoBo-anuueBi (Picea aabies (L.)H. Karst+Abies alba Mill.), miwaHi (cmepekoBo-
anuueBo-0ykoBi Picea aabies+Abies alba+Fagus sylvatica) Ta 6ykoBi nicu (F. sylvatica L.). Y koxxHOMY Tuni
ekocucteMm Oyno 3aknageHo oouH abo [Ba cTauioHapu; 3a aAaMiHICTPaTMBHMM PO3MOAiNloM BOHU
3HaxoasTbcs B IBaHO-PpaHkiBCbKit obnacTi. KopoTkui onuc ctauioHapiB HaBegeHun y Tabnuui 1.

Pe3ynbtaTtn Ta 06roBOpeHHA

Y pesynbTaTi npoBefeHUX AOCHiMKeHb Ha TepuTopii ripcbkoro macvsy opraH 6yno BusiBneHo 76
BMOIB KOPOTKOHAZAKPUIIMX >KYKIB WO HanexaTtb Ao 13 nigpogvH. HamBuwum BugoBum OaraTCcTBOM
xapaktepusytoTbea nigpoguHu Staphylininae, Tachyporinae, Steninae, wo HanivytoTe BignosigHo 30, 15
Ta 7 BugiB HanHmxkye BuagoBe H6aratctBo nputamarHHe ansi Micropeplinae, Olistaerinae, Pselaphinae — y
MexXax KOXHOI 3 NigpoavH BUSBMNEHO nuwwe no ogHomy Bugy (Tabnuus 2).
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Ta6nuus 1. JocnigxyBsaHi cTauioHapy y ripcekomy macusi 'opran
Table 1. Localities of stationary studies in the Gorgany mountain massive

Bucota
BucoTHo- Hag Feorpaciv-
naua- Twn ekocuc- Po3milleHHs piBHEM hi Mnowa, Hanbnux4unin Hacenenunn
wadpTHUn TeMmn cTauioHapy Mopsi ra NYHKT
KoopauHaTtu
nosic (M Hag
p. M.)
CocHa ripcbka Cxwvnu ropu 1600 48" 25'MH. . 0.04 c. Senexa H;ﬂzlpHﬂHCbKoro
Cy6anbnii (Pinus mugo) [oBbywaHka 24° 25'cx.a
CbKMi CocHa kefpoBa \
z Cxwvnu ropu 48° 27' nH.ww. ¢ YepHuk, c.buctpuus,
€Bponeuncbka . 1500 o A 0,05 A i}
(Pinus cembra) MoneHchbki 24° 20' cx.4 HaaBipHAHCBLKOro p-Hy
Cmepexoso- Cxunu roput 48 33' nH.Lu. c.Ocmonopa,
Anvuesa 0,03
BepxHin Bypeska 1200 24 06' cx.4., ' PoXHATIBCbKOrO p-Hy;
) o ekocuctema
nicosui (Picea aabies+ _ c. Crapa lNyTa,
Abies alba) Cxunu ropu 48° 47' nH.Lw. 0.02 BOFOPO,DHaHCbKOFO p-HY
IrpoBeLb 24° 15' cx.n. '
MiwaHna
CMEpPEKOBO-
anueBo-0ykoBa
ekocucTema Ypouuile 800 002 c. 3eneHa,
. (Picea abies «Enbmn» ' HagBipHAHCBKOrO p-HY
HvXHIRn Abi
nicosunmn 1es
alba+Fagus
sylvatica)
Byk nicoBui  [TepuTopisa 3nuUTTA o e
! . 48° 49' nH.wW c. 3eneHa,
(Fag_us pik 3ybpiska Ta 800 26" 46' cx.g 0.03 HagBipHAHCBKOrO p-HY
sylvatica) degoumn

Tabnuusa 2. Buposun cknapg ctpatobioHTHUX cTtadiniHia y gocnigkeHux nicoBux ekocucremax

ripcbkoro macusy l'opran

Table 2. Species composition of the stratobiont staphylinids in the studied ecosystems of the

Gorgany mountain massif

Exkocuctemu
@ @
Ne > 5¢ |go=| =2
3in Ba S| 8 8% 553 3
2| 8| s8|588 2
S £ L5 L8 S
Q o a< O <<LWw| w
NigpoanHa Omaliinae
1 Omalium rugatum Mulsant&Rey, 1888 + +
2 Euschalerum primulare Grav., 1806 + + + + +
3 Omalium rivulare Payk., 1789 +
4 Acrulia inflata (Gyll., 1813) +
5 Acidota crenata (Fab.,1799) + +
NiapoanHa Staphylininae
6 Atrecus longiceps Fauv., 1873 + + + + +
7 Platydracus fulvipes (Scop., 1763) +
8 Gabrius splendidulus (Grav.,1802) + +
9 Philonthus decorus (Grav., 1802) + + + + +
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10 | Abemus chloropterus (Sahlb. 1830) + + +
11 | Philonthus nitidus (Fab., 1787) + + +
12 Philonthus rotundicollis Menet., 1832 + +
13 | Philonthus rubripennis Steph., 1832 + +
14 | Philonthus (Onychophilonthus) marginatus Mull., 1764 + +
15 Philonthus ventralis immundus (Gyll., 1810) + +
16 | Philonthus longicornis Steph., 1832 + + +
17 | Philonthus splendens splendens (Fab., 1792) + +
18 | Othius crassus (Motschulsky 1858) + + +
19 | Othius punctulatus (Goeze, 1777) + + +
20 | Ontholestes haroldi (Eppel., 1884) +
21 | Ontholestes tesselatus (Geoff., 1785) + +
22 | Abemus chloroptemus Panz.,1769 +
23 | Ocypus (Matidus) nitens nitens (Schr., 1781) + + +
24 | Tasgius (Rayacheila) melanarius Heer, 1839 + +
25 | Tasgius (Rayacheila) morsitans compressus Marsh., 1802 + + + + +
26 | Tasgius (Rayacheila) bicharicus Muller, 1825 + + +
27 | Staphylinus erythropterus erythropterus L., 1758 + +
28 | Staphylinus caesereus caesereus Cederh., 1798 + + +
29 | Quedius (Microsaurus) xanthopus Erich., 1839 +
30 | Quedius (Raphirus) paradisianus (Heer, 1839) + + + +
31 | Nudobius lenthus Grav., 1806 + +
32 | Xantholinus (Purrolinus) tricolor (Fab., 1787) + +
33 | Xantholinus linearis linearis (Oliv., 1794) + +
34 | Hypnogyra angularis (Ganglbauer, 1895) +
35 | Xantholinus (Megalinus) glabrathus (Grav., 1802) +
NiapoanHa Oxytelinae
36 | Anotylus tetracarinatus Block, 1799 + + +
37 | Anotylus sculpturatus (Grav., 1806) + +
38 | Anotylus rugosus (Fab., 1775) + + + +
39 | Oxytelus (Epomotylus) sculptus Grav., 1806 +
40 | Platystethus arenarius (Four., 1785) +
41 | Symtonium aenum (Muller, 1821) + + +
NigpoauHa Paederinae
42 | Paederus (Poedemorphus) littoralis littoralis Grav., 1802 + + + +
43 | Paederidus rubrothoracicus Goeze, 1777 +
NippoaunHa Steninae
44 | Stenus (Tesnus)ater Mann., 1830 + +
45 | Stenus comma comma LeConte, 1865 + + + + +
46 | Stenus carpathicus Gang., 1865 +
47 | Stenus geniculatus Grav., 1802 + + + +
48 | Stenus (Nestus) humilis Erich., 1839 + + + +
49 | Stenus longipes Heer, 1839 +
50 | Stenus nitens Steph., 1830 + + +
NiapoanHa Olistaerinae
51 | Olistaerus substriatus Payk., 1790 |+ + +
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NigpoauHa Tachyporinae
52 | Tachyporus hypnorum (Fab., 1775) + + +
53 | Tachyporus chtysomelinus (L., 1758) + + + +
54 | Tachyporus formossus Matt., 1838 + +
55 | Sepedophilus testaceus (Fab., 1793) +
56 | Sepedophilus bipustulatus Grav., 1802 +
57 | Tachinus elongatus Gyll, 1810 + +
58 | Tachinus humeralis humeralis Grav., 1802 +
59 | Tachinus subterraneus (L., 1758) +
60 | Tachynus rufipes (L., 1758) + + + + +
61 | Tachinus pilicorni (Gyll., 1810) +
62 | Lordithon speciosus (Erich., 1839) +
63 | Lordithon lunulatus (L. 1760) + + +
64 | Lordithon exoletus (Erich., 1839) +
65 | Lordithon trinotatus (Erich., 1839) + + + +
66 | Lordithon trimaculatus (Fab., 1793) + +
MigpoanHa Micropeplinae
67 | Micropeplus fulvipes Kerst., 1964 + +
MigpoauHa Piestinae
68 | Siagonium humerale Ger., 1836 +
69 | Siagonium quadricorne Kirby 1815 +
MiapoauHa Pselaphinae
70 | Pselaphus heisei (Herbst, 1792) + + + +
NiapoanHa Oxyporinae
71 | Oxyporus maxillosus Fab., 1793 +
72 | Oxyporus rufus rufus L, 1758 + + + +
NiapoanHa Scaphidiinae
73 | Scaphidium assimile Erich., 1845 + +
74 | Scaphidium quadrimaculatum Oliv., 1790 + +
NippoanHa Scydmaeninae
75 | Phloeostiba plana Payk., 1792 +
76 Phloeonomus minimus Erich., 1839 +
Ycboro Buais 23 25 38 36 55

lMpumimka: Ekocucmemu: Pinus mugo - cocHa aipckka, Pinus cembra - cocHa kedpoea esporielicbka Picea
aabies+Abies alba - cmepekoBo-anuueBa ekocuctema, Picea abies+Abies alba+Fagus sylvatica - ekocuctema
MiLLaHuX niciB (CMepeKkoBo-AnMueBo-0ykoBi) Fagus sylvatica - ekocuctema 6ykoBux nicis.
«+» HasigHicmb 8udy 8 ekocucmemi
Note: Ecosystems: .Pinus mugo - Creeping pine ecosystem, Pinus cembra -Swiss pine ecosystem, Picea
aabies+Abies alba - Spruce-fir osysteecm, Picea abies+Abies alba+Fagus sylvatica - Mixed ecosystem, Fagus
sylvatica - European beech ecosystem .

"+" the species were found in the ecosystem

AHani3 BugoBoro 6aratcrea KOPOTKOHAOKPUINX XKYKIB Y Pi3HMX TMNax NiCOBUX €KOCUCTEM TipCbKOro

macwmBy ['opraH NpoeMOHCTPYBaB HEOHOPIAHICTL YrpynoBaHb 3a LM KpuTepieM. HaliMeHLy KinbKicTb
BUAiB BUSABMEHO Y E€KOCMUCTEMAax COCHWU TFipCbKOI Ta COCHU KedpoBOi eBponencbkoi 23 Ta 25 Buais
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BiONoBigHO, a Hambinbly y GioLeHosi bykoBux niciB - 55. Po3noain BusiBNeHx BMAIB 3a NigpoguHamun €
GinbLU-MeHLI 0OQHOPIAHMM Y BCiX TMNax aHani3oBaHMX EKOCUCTEM, XO04a NpeACcTaBHUKM NigpoanH Piestinae
(Siagonium humerale, Siagonium quadricorne) Ta Scydmaeninae (Phloeostiba plana, Phloeonomus
Minimus) TpPannslTbCA BUKIMIOYHO Yy ekocucTemax BykoBux ficiB. BapTo 3asHauuTy, WO y Mexax Lboro
GioLleHO3y BUSABMEHO i HU3KY cneundivHmMx BuAiB i3 iHWMX nigpoauH: Omalium rivulare, Acrulia inflata,
Abemus chloroptemus, Quedius xanthopus, Hypnogyra anqularis, Oxytelus sculptus, Sepedophilus
testaceus, Sepedophilus bipustulatus Tachinus humeralis, Tachinus subterraneus, Tachinus pilicorni,
Lordithon speciosus, Lordithon exoletus.

[HWi TN eKocUCTEM TEeX XapaKTepusyloTbCsl HAsIBHICTIO crieuudidHnx Buais. Tak, y ekocuctemi
cocHu ripcbkoi TpannstoTbes Xantholinus (Megalinus) glabrathus, Stenus carpathicus, a y cmepekoBo-
anuueBux nicax - Paederus rubrothoracicus.

Cepep BUSIBNeHVX BUAIB BUOKPEMITIOIOTBECS M'ATb CMINBbHUX ANS BCiX aHanisaoBaHMx ekocuctem. BoHn
Hanexatb Ao nigpoauH Staphylininae (Atrecus longiceps, Philonthus decorus, Tasqius morsitans
compressus), Steninae (Stenus comma comma) i Tachyporinae (Tachynus rufipes).

B yrpynosaHHaX cTadiniHig ripcbkoro macusy [opraH cnocrtepiraloTbc Jobpe BuMpaXKeHi CEe30HHI
KOMMBAHHS, L0 MalOTb CMiNbHi Ta BigMiHHi O3HaKK B YCiX aHanisoBaHnx ekocucTemMax. 3aranom akTUBHICTb
KOPOTKOHAAKPUINMX XYKiB PO3NOYNHAETLCA 3 APYroi AeKaau KBiTHS Ta 3aBepLUYETbCS A0 OCTaHHbLOI AeKaau
XKOBTHS, @ HamBuLi PiBHI YMCENbHOCTI 3adikcoBaHO BNPOAOBX 4YepBHA-NuNHA. Lo >x cTocyeTbes
HaMHWXYMX MOKA3HMKIB, TO BOHW MpUTaMaHHi ANA MNepLlmx MOMOBMH KBITHS Ta KOBTHA. BuHATKOM €
€KOCUCTEMM COCHM MPCLKOT Ta COCHW KeApPOBOI EBPONENCHKOI Y saknx Staphylinidae TpannsatoTeca 3 gpyroi
NOSIOBUHU TPaBHSA A0 KiHUSA CEprHs, a OKpeMi BUAN NPosBSOTbL aKTUBHICTb i y NepLUi NONOBUHI BEPECHSA
(Tabnmus 3). CKOpoYeHUIA Ce30H aKTUBHOCTI MOSICHIOETLCS BinbLL XONOAHMMM yMOBaMK CybanbnincbKkoro
nosicy, B IKOMy pO3TallOBaHi Lji EKOCUCTEMMU.

Y KkpuBoricci cocHu ripcbkoi Staphylinidae nposiBNsAOTb aKTMBHICTL i3 Apyroi gekagu TpaBHS A0
nepwoi BepecHs. BnpogoBx Aapyroi gekagu TpaBHA Ta Meplioi Aekagn YepBHA YrpynoBaHHSA
KOPOTKOHaZAKPUIUX XYKiB XapakTepu3yrTbCs A0BOMi HE3HAYHMM PiBHEM BUAOBOro 6aratcTBa, sike MoynHae
noctynoBo 3pocTtatu 3 |l gekagu 4epsBHs Ta carae makcumymy y Il gekagn nunHa. Came y uen nepiog
OPMYETLCS ACKPABO BUPAXKEHWUW MiK aKTUBHOCTI, WO 3HAYHOK MIipok OOYMOBMIOETHCHA Cnanaxom
yncenbHOCTI JoMiHytouMx BuaiB: Eusphalerum primulare, Omalium rugatum Tta Tasgius (Rayacheila)
morsitans compressus. MNoynHaumn 3 TpeTbOI AeKaan NUMHSA NOYNHAETLCA NEPLUMIA cnag, akTUBHOCTI, AKWI
TPUMAETbCA Y BUrMAA4i BiAHOCHOrO Mnato A0 Apyroi Aekagwm cepnHs. [NoTim Hactae gpyrunm, Habarato
pisKiluMiA cnaj, SKMN 3aBepllyeTbCs A0 KiHUSA Apyrol Aekaau BepecHs. Bucokum piBHEM akTUBHOCTI
BMPOAOBX LIbOro nepiogy xapakrepusyotbcs Paederus (Poedemorphus) littoralis littoralis Ta Tachyporus
hypnorum (puc. 1). AKTUBHICTb KOPOTKOHaAKPUMMX XYKIB B €KOCUCTEMI COCHW KeApOBOi €BPOMNENCHKOT
pO3MoYNHAETLCA 3 APYrol Aekaan TpaBHA Ta TpMBae A0 TpeTboi Aekaaun BepecHs. MNMoynHarouu 3 |l gekagu
TpaBHA [0 | NMMNHS cnocTepiraeTbCsl AOBONI Pi3ke 3POCTaHHSA aKkTUBHOCTI, L0 3aBePLUYETLCA (hOPMYBaHHAM
nepLUoro niky, KU Mae WNUNeNoaibHMA BUNSA Ta 3aBepLUYETLCS Pi3KMM CNagoM akTUBHOCTI BMNPOOOBX
OpYroi-TpeTboi Aekad nunHs. Bnpogosx LbOro nepiogy BUCOKUIA PiBEHb akTUBHOCTI NpuUTamMaHHWN Ong
Buaie: Omalium rugatum, Eusphalerum primulare, Oxyporus rufus rufus.

[pyre 3pocTaHHs1 aKTUBHOCTI KOPOTKOHAAKPUNUX XYKiB BIMPOAOBX NiTHBOro Nepiofy cnocrepiraeTbCs
BNPOJOBX NEepLUOi AeKaan ceprnHa. Voro yTBOpeHHs Nos’a3aHe i3 3pocTaHHAM uncenbHocTi Acidota crenata,
Atrecus longiceps, Lordithon trinotatus. lNicns 3aBepLUeHHS BKka3aHOro cnanaxy CnocTepiraerbCs NocTynoBo-
piBHOMIpHE 3aTyXaHHS aKTUBHOCTI, SIke MOBHICTIO 3aBepLUYETHCA A0 TPeThol Aekaaun BepecHs (puc. 2).

YrpynoBaHHS XykiB-cTadiniHig y CMepekoBO-AnuLUEeBUX Nicax XapakTepusyrTbCca ABoMa Mikamu
aKTUBHOCTI — NITHIM Ta OCIHHIM, 3 BIAHOCHO PIBHOMIPHUM 3HWXEHHAMW MK HUMW. [lepemilleHHs Komax y
aHani3oBaHi ekocucTeMi po3noYMHaETbCA 3 NepLloi AeKaan TpaBHS Ta NOCTYNoBO 3pocTae 40 TPeThol.
BrnpoooBx nepLuoi NONOBMHN YEPBHS CMOCTEPIraeTbCsa 3HAYHE 3POCTaHHSI YNCETBbHOCTI KOPOTKOHAAKPUIIMX
XKYKiB, WO NpU3BOAMTL 40 (POpMyBaHHSA MiTHBOrO MNiKy akTUBHOCTI iKMW gocdarae cBoro Makcumymy y |l
aekagi yepsHs. [JomiHaHTHUMU y Lel nepiof € npeacTaBHukn Eusphalerum primulare, Ocypus (Matidus)
nitens nitens, Staphylinus caesereus caesereus. No4nHaloun 3 NepLUIOT AEKaaW NUMHSA
Ta 0O cepenHU CepnHA CrocTepiracTbCs PiIBHOMIPHE 3HMXKEHHSA aKTUBHOCTI, @ Apyra NorioBUHa CepnHs i
noyaToK BEpecHs 03HaMEeHOBYIOTbCS POPMYBAHHSM [APYroro OCIHHbOMO MiKy, KU CSArae MakCuMymy y
OpYrin Aekadi BepecHs. Y Len yac HanobinbLL YucneHHMMn € npeactaBHukn Tasgius (Rayacheila) morsitans
compressus, Lordithon lunulatus. MouynHatoum 3 Opyroi NONOBMHU BEPECHSA OO APYroi AeKaau XOBTHS Y
CMEpPEKOBO-ANULEBUX JiCax CNOCTEPIraeTbCs piske 3HWKEHHSA akTUBHOCTI cTadiniHig. (puc. 3).
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Ta6bnuua 3. KyMmynsaTuBHa KinbKicTb BUSSBNEHUX 0COOUH cTadpiniHig BnpoAoBX aHanizoBaHOro

nepioay y nicoeux exocuctemax l'opran 2017-2021

Table 3. Cumulative number of detected individuals of rove beetles in the forest ecosystems of

Gorgany during the analyzed period. 2017-2021

Tunn ekocuctem
. Jde- . . . . Picea abies + Ycboro
Micaub kana Pinus Pinus Plceg abies Abies alba + Fagqs 0COBUH
mugo cembra + Abies alba . sylvatica
Fagus sylvatica
I — — — — — —
KBiTeHb Il — — - - 8 8
11 - - - 18 10 28
I - - 3 26 20 49
TpaBeHb Il 12 10 6 35 38 101
11 12 19 8 53 50 142
I 12 19 17 56 48 152
YepBeHb Il 15 20 25 46 46 152
11 17 24 34 35 39 149
I 20 31 30 39 35 155
JlnneHb Il 30 23 24 52 46 175
11 22 16 17 50 50 155
I 19 25 15 40 37 136
CepnieHb Il 22 16 14 30 25 107
11 17 14 19 23 27 80
I 12 9 24 25 18 88
BepeceHb Il - 7 30 15 10 62
11 - 6 20 6 10 42
| — — 12 — 7 19
>KoBTeHb Il — — 11 — 5 12
11 - - - - 2 2
Ycboro eksemMnnspis 1814
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Puc. 1. KyMynsaTuBHi nNoKa3HMKM CE30HHOI aKTMBHOCTiI cTadiniHig y eKkocucTteMi COCHMU ripcbKoil
ripcbkoro macusy ['opraH BnpoaoBx Tennux nepioais 2017-2021 pp.
Fig. 1. Cumulative indicators of seasonal rove beetle activity in the Creeping pine ecosystem of the

Gorgany mountain massif in 2017-2021
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Puc. 2. KyMynsaTuBHi NOKa3HMKN CE30HHOI aKTUBHOCTI cTtadiniHig y ekocucremi COCHM KeapoBoOi
€BponencLKoi ripcbkoro macuey l'opraH y 2017-2021 pp.

Fig. 2. Cumulative indicators of seasonal rove beetle activity in the Swiss pine ecosystem of the
Gorgany mountain massif in 2017-2021
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Puc. 3. KymynsaTuBHi MOKasHMKM CE30HHOI aKTUBHOCTI cTadiniHip y ekocuctemi cmepekoBo-
AnUUeBUX nicis ripcbkoro macusy ['opraH y 2017-2021 pp.

Fig. 3. Cumulative indicators of seasonal rove beetle activity in the spruce-fir forests of the Gorgan
mountain massif in 2017-2021

B yrpynoBaHHsX MillaHWX NiCiB KOPOTKOHAZAKPUIi XYKN NPOSABNAOTbL aKTUBHICTb 3 TPETbO! Aekaau
KBITHA 0O TPEeTbOI AeKaan BepecHsl. XapakTepHOK PUCOK ANS L€l eKOCUCTEMWN € HAABHICTb ABOX YiTKO
BYpPaXeHUX MikiB aKTUBHOCTI, SIKi XapaKTepusylTbCs AeLlo MPOMOHroBaHOK TPUBANICTIO Ta pPi3KMMU
3HWKEHHSAMW aKTUBHOCTI, @ TAKOX HE3HAYHUM 3POCTaAHHSIM aKTMBHOCTI HA NOYaTKy OCIHHBLOrO nepioay.

Mepwe Ta HanbinbLle 3pOCTaHHS akTMBHOCTI CMOCTEpIraeTbCs 3 APYroi NONOBUHW TpaBHS | TpUBae
[0 nepLuoi aekagn YepBHs. Moro ¢opMyBaHHA BiaByBaeTbCsl [4OBOMi PIBHOMIPHO MnatonodibHo i3
He3Ha4YHMM 3POCTaHHSIM BMPOOOBX OPYroi gekagu TpaeHA. Y Len Yac sapo YrpynoBaHHS hOpMYHOTb:
Ontholestes  tessellatus, Tachyporus chrysomelinus,  Anotylus sculptoratus, Tachyporus
chrysomelinus,Philonthus decorus — Bugu, siki NposBNSAOTE aKTUBHICTb TiNlbKU Yy BECHAHWMIA nepiog. [dewo
HWKYMIA piBEHb aKTUBHOCTI nMpuTamaHHui nst Anotylus sculptoratus, Staphylinus caesereus, Tasgius
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melanarius, Philonthus decorus. No4nHatoun 3 Apyroi Aekagn YepBHS CMOCTEPIraeTbCs CTPIMKE 3HUKEHHS
aKTMBHOCTiI KOPOTKOHAAKPUIMX XYKiB.

[pyruii, BnacHe niTHIN Nik akTMBHOCTI TpMBaE BNPOAOBXK APYroi Ta TPEeTbol AeKas NUMHSA. YNPoaoBX
BKa3aHOro 4acy BUCOKWIA piBeHb NpuTamaHHum anga:Tasgius melanarius, Tachyporus chrysomelinus,
Philonthus splendens, Philonthus rubripennis,. 3HWKeHHS aKTUBHOCTI XYKiB NPU 3aBEpLUEHHI LbOro nepioay
€ 0BOrMi PIBHOMIPHUM Ta 3aBepPLUYETLCS BMPOAOBXK NEPLUOT AeKaan BEpPeCHS.

[MoyaToK OCIHHLOrO Ce30HY O3HaMEHOBYETbCS HE3HaYHWM 3POCTaHHAM aKTMBHOCTI cTadiniHig.
Hanbinbw uyucensHumun €: Philonthus splendens, Philonthus rubripennis, Staphylinus caesereus,
Tachyporus elongatus, Tasqius compressus. (puc. 4.).
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Puc. 4. KymynaTMBHIi noka3HMKM CE30HHOI aKTUMBHOCTI cTtadiniHig y ekocucrtemi miwaHux nicie
ripcbkoro macusy l'opran y 2017-2021 pp.

Fig. 4. Cumulative indicators of seasonal rove beetle activity in the mixed forests of the Gorgany
mountain massif in 2017-2021

AKTUBHICTb XYKiB-CcTadiniHig y ekocnuctemi 6yKoBMX NiCiB HAXHBOIO MICOBOrO NOsICY PO3MNoYMHAETHCSA
y Opyroi gekagu KBiTHA Ta TpuBae [0 KiHUSA XXOBTHA. BnpoaoBx 3asHayeHoro nepiogy crnocrepiraetbcs
BiJHOCHO piBHOMIpHE YepryBaHHS 3pOCTaHHA Ta cnady BUOOBOI akTUBHOCTI, WO Hagae rpadiky XBUMSACTOI
dopmMM 3 KiflbkoMa PIiBHOMIpHMMM NnaTo Ta ABoma 000Ope BUPaKEHMMW MiKamMu akTMBHOCTI BMPOOOBX
BECHAHO-NITHLOrO nepiogy Ta HE3HAaYHUM MiABULLEHHAM aKTUBHOCTI Y KiHUi niTa. MNepLlumii BECHAHO-NITHIN
nepio 3poCTaHHS aKTUBHOCTI XapakTepu3yeETbCH YiTKOK MPOSIOHOBaHICTIO Ta BIQHOCHO PiBHOMiIpHUM
eTanom 3aTyxaHHs. LLlo x cTocyeTbCsa ABOX HACTYMHUX, BOHW MAlOTb LLNMIENoidHy CTPYKTYpPY, Pisku eTanu
cnagy Ta Biapi3HATLCHA Midk COBOI0 3a CTyneHeM BUPaXeHHS.

Mepwwnin nik popmyeTbCa Yy KiHUi TpaBHs Ta Tpusae Ao Il Aekagu YepBHA. BnpoaosXk LbOro yacy
crnocTepiraeTbCA AOBOMI piBHOMIpHa akTuBHICTL Staphylinidae. Agpo yrpynoBaHHA KOPOTKOHaOKpUIINX
XyKiB Ha UbOMYy eTani mpeacTaBneHe 4yoTupMma Buaamu: Tasgius bicharicus, Staphylinus caesereus,
Staphylnus erythropterus. BnpoaoBx TpeTboOi AeKkagu YepBHS CMOCTEPIraeTbCs 3HMKEHHSA aKTMBHOCTI
KOMax, a Ha noyaTKy nunHs Tl NOCTynoBe 3pOCTaHHS.

Opyrvii nik akTMBHOCTI (POpMYyeETbCA BMNPOAOBX Apyroi Aekagu nunHa. BiH xapakTepusyetbcs
LWINUNEenoAiOHOK BUPaXKEHICTIO Ta € [OBOMi KOPOTKMM. BNpogoBx Lboro nepiogy HamyacTile TpannsitoTbes
npeacTaBHUKW BUAIB: Tasgius bicharicus, Lordithon trinothatus, Nudobius lenthus, Abemus chloropterus.
Bxxe nounHatoum 3 nepLloi gekagun CeprHsi CrocTepiraeTbCs AOBOSI CTPIMKE 3HWKEHHS aKTUBHOCTI XYKiB-
ctadininig, sike geLo 3ynMHAETLCA Mig Yac TPeTboi AeKaan CeprHs.

lMoyaTok OCIHHBOTO CEe30HYy O3HAaMEHOBYETbCA JiefAb MOMITHUM 3pOCTaHHSIM  aKTUBHOCTI
KOPOTKOHaZKpunux ykis. Llen nepiog Tex mae wnunenogibHy dopMmy Ta € HaumeHWw BupakeHuMm. BiH
TpUBaE BNPOAOBX NEPLLOi AeKaan BEPECHS, a MNiCrs LbOro CrocTepiraeTbCs CTPIMKE 3HWKEHHS aKTUBHOCTI,
SIKe TpMBae OO TPeTbOi AeKaau BepecHs. BnpodoB XOBTHS CNOCTepiraeTbCA PiBHOMIPHE 3aTyXaHHS
aKTMBHOCTI KOPOTKOHAZAKPUINX XKYKIB Y €KocUcTeMax OYKOBUX MiCiB HWXHBOTO FiCOBOro MosiCy FipCbKoro
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mMacuBy [opraHn. BnpogoBx Lboro nepiogy HamyacTiwe TpannsTbCca NpeAcTaBHUKM BuAiB Tachyporus
chrysomelinus Ta Lordithon lunulatus. (puc. 5).
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Puc. 5. KyMmynsaTuBHi NnokasHMKM Ce30HHOI aKTMBHOCTI cTtacdhiniHig y ekocucrtemi 6ykoBux niciB
HWKHBLOrO JliICOBOro Noscy ripcbkoro macusy l'opran y 2017-2021 pp.

Fig. 5. Cumulative indicators of seasonal rove beetle activity in the European beech ecosystem of
the Gorgany mountain massif in 2017-2021

BucHoBku

Y pesynbTaTi npoBeaeHNX AOCHiOKEHb BUSBIEHO NPeACTaBHMKIB 76 BUAIB KOPOTKOHAOKPUITUX XKYKIB,
Wwo HanexaTtb o 13 nigpoavH. HamBuwum BWOOBMM Pi3HOMaHITTAM XapakKTepuayloTbCA MigpoanHn
Staphylininae, Steninae, Tachyporinae-IokasHnkn1 BMAOBOro 6aratcTea y pisHUX Tunax nicoBux 6ioLeHosiB
€ JoBONi BapiaTUBHMMM | KONMBaOTLCA Big 23 Ta 25 BMAIB y eKocucTeMax COCHM FiPCLKOT Ta COCHWU Ke4pOBOI
eBpornencbkoi 0o 55 BuaiB y OykoBux micax. Y mexax aHanizoBaHux 6ioLeHO03iB BMOKPEMMIOKOTHCA
cneundiyHi Buan. binbwicte 3 HUX npuTamaHHi ansa Gykosux nicie (Siagonium humerale, Siagonium
qguadricorne, Phloeostiba plana, Phloeonomus minimus, Omalium rivulare, Acrulia inflata, Abemus
chloroptemus, Quedius xanthopus, Hypnogyra anqularis, Oxytelus sculptus, Sepedophilus testaceus,
Sepedophilus bipustulatus Tachinus humeralis, Tachinus subterraneus, Tachinus pilicorni, Lordithon
speciosus, Lordithon exoletus), oauH Bug (Paederus rubrothoracicus) — cmepekoBo-anMLeBuM ficam i ABa
Buamn Xantholinus (Megalinus) glabrathus i Paederus littoralis littoralis ans ekocMcTeM COCHU TipCbKol Ta
COCHU KeapOBOI EBPONENCHLKOI BiANoOBigHO.

Tate BuaiB 3 nigpoauH Staphylininae (Atrecus longiceps, Philonthus decorus, Tasgius morsitans
compressus), Steninae (Stenus comma comma), Tachyporinae (Tachynus rufipes) TpannslTbCH B YCiX
OOCNIOKEHNX EKOCUCTEMAX.

AHani3 ce30HHOI aKTUMBHOCTI XYKiB-CTadiniHig y NiCoBMX ekocucTemMax ripcbkoro macusy [opraH
NPOAEMOHCTPYBAB CMiflbHUIM MNiK YNCENbHOCTI OCOOUH Yy YEPBHI-NUMHI Ta HaWHWXKYi NMOKa3HUKM y NepLuin
MOSOBMHI KBITHSA Ta XXOBTHS. B ekocmMcTeMax COCHM TpCbKOi Ta COCHU Ke4pOBOT EBPOMNENCHKOI, LLIO NexaTb
y cybanbniicbkoMy MOsCi, Mepiog aKTUBHOCTI KOPOTKOHaAKPWIMX XYKIB 3HA4HO KOPOTWWWWA, 3 ApYroi
NMOMOBMHU TPABHA [0 KiHUA CeprnHs, nue oKkpeMi BUAM aKTUBHI y NepLui NONOBUHI BEPECHS.
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On the seasonal dynamics of groups of short-winged beetles (Staphylinidae,

Coleoptera, Insecta) in the forest ecosystems of the Gorgan mountain massif
M.P. Lutska

The work highlights the peculiarities of the seasonal activity of rove beetles that occur in different types of forest
ecosystems in the mountain massif of Gorgan. The research territory covered three landscape-altitude zones, within
which five types of forest ecosystems were identified: Scots pine and European cedar pine forests (subalpine zone),
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spruce-fir forests (upper forest zone), as well as mixed (spruce-fir-beech) and beech forests (lower forest belt). The
collection of specimen material was carried out from 2017 to 2021 throughout the entire vegetation period, using Barber
traps. During the research, representatives of 76 species of Staphylinidae belonging to 13 subfamilies were
identified.The highest level of species richness is observed in the subfamilies Staphylininae, Tachyporinae, and
Steninae. The highest number of species was recorded in beech forests (55 species), while the lowest was found in
mountain pine forests (23 species) and European cedar pine forests (25 species). Specific species were found in each
ecosystem, with only five species being common to all analyzed biocenosis: Atrecus longiceps, Philonthus decorus,
Tasqgius morsitans compressus, Stenus comma comma, Tachynus rufipes.

The analysis of the seasonal dynamics of rove beetles demonstrates common patterns for groups in different types of
forest ecosystems. Specifically, the highest activity levels of insects are observed during June-July, while the lowest
ones occur in April and October. An exception is observed in the ecosystems of mountain pine and European cedar
pine, where Staphylinidae are found from the second half of May until the end of August, and certain species can be
found in the first half of September. Throughout the warm period of the year, multiple peaks of activity are observed in
staphylinid communities.

In the ravine forest, the peak of summer activity for mountain pines falls in the second decade of July, with three species
predominating: Eusphalerum primulare, Omalium rugatum and Tasgius morsitans compressus. The autumn increase
in activity is characterized by a much lesser degree of expression and the dominance of Paederus (Poedemorphus)
littoralis littoralis and Tachyporus hypnorum.

In the biocenosis of European cedar pine, are two summer peaks of rove beetles beetles: the first during the first
decade of July and the second in the second decade of August. During the July peak Omalium rugatum, Eusphalerum
primulare, and Oxyporus rufus rufus dominate, while during the August peak, Acidota crenata, Atrecus longiceps, and
Lordithon trinotatus dominate.

In the group of spruce-fir forests, the first peak of activity occurs in the summer, while the second peak occurs in
autumn, with a relatively consistent decrease in activity between them. The dominant species include Eusphalerum
primulare, Ocypus (Matidus) nitens nitens, Staphylinus caesereus caesereus and Tasgius (Rayachelia) morsitans
compressus, Lordithon lunulatus.

Staphylinid communities in mixed forests form two peaks of activity: spring and summer It is worth noting that the first
two are pronounced and prolonged During the first peak, the most common are Ontholestes tesselatus, Tachyporus
chrysomelinus, Anotylus sculptoratus, Philonthus decorus; the other — Tasgius melanarius, Tachyporus chrysomelinus,
Philonthus splendens, Philonthus rubripennis.

Staphylinid communities in beech forests are also characterized by three peaks of activity, two of which are pronounced,
and one (autumn) is insignificant. During these peaks Tasgius bicharicus, Staphylinus caesereus, Staphylnus
erythropterus predominate, during the second peak Tasgius bicharicus, Nudobius lentus, Lordithon trinotatus and
Abemus chloropterus dominate, Tachyporus chrysomelinus and Lordithon lunupatus predominate.

Keywords: groups of rove beetles, forest ecosystems, seasonal dynamics
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Ecological analysis of the fish trematode fauna of the Lower Kura
Y.V. Shakaraliyeva

In 2007-2022, in three sections of the lower reaches of the Kura River, 933 cyclostomes and fish belonging to 38
species were subjected to complete parasitological dissections, and 40 species of trematodes were discovered. Of
these, 25 species complete their development in fish, and 15 species in fish-eating birds. 24 species parasitize in the
fish intestines, 5 species in the lenses of fish eyes, and 1-2 species of trematodes are localized in other organs. Most
of the discovered species of trematodes are freshwater forms; typically marine are only 4 species, which were found in
marine fish that come here from the Caspian Sea. The examined fish belong to five trophic groups: ichthyophages,
benthophages, planktophages, phytophages and detritiphages. In the ichthyophages were dominated by trematodes,
which complete their development in fish. Apparently, these parasites enter the body of ichthyophages for the most
part by eating fish infected by them. In the remaining trophic groups, the fauna of trematodes was significantly
dominated by species parasitizing fish at the metacercaria stage. In the lower section of the Lower Kura, 37 species
were found, of which 12 complete their development in fish-eating birds. This comparative richness of trematode fauna
of lower section is due to the fact that it contains many more species of fish than other sites; the current speed is much
lower and this promotes the development of mollusks - the first intermediate hosts of trematodes; there are a large
number of fish-eating birds - the definitive hosts of many species of fish trematodes; the current carries here infected
intermediate hosts and trematode cercariae from more upper sections; only here marine fish species were examined
and marine trematodes were discovered; only here the lamprey was studied and one of its characteristic trematodes
was faund. In the fish of the middle section, 26 species of trematodes were noted, of which 13 species complete
development in fish-eating birds. Here the fauna of fish trematodes is somewhat poorer than in the lower section, but
here there are more species of trematodes whose cercariae actively penetrate fish. This is due to the fact that not far
from the point of collecting the material, Lake Sarysu is located, where a large number of fish-eating birds live. In fish
living in the upper section, 22 species of trematodes were found, of which 10 species complete their development in
fish-eating birds. Among all the noted trematodes, 7 species are pathogens of fish diseases and 1 species is dangerous
to human.

Keywords: the Kura River, fish, parazites, trematodes, fish-eating birds, mollusks
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Introduction

The Kura is the largest river in the Caucasus, its length is 1515 km, and its area is 188 thousand
km2, It originates in Turkey, and flowing through this country, Georgia and Azerbaijan, flows into the
Caspian Sea (Azerbaijan Republic. National atlas, 2014). This river is of very important fishery importance
as a habitat for valuable commercial fish and a breeding ground for anadromous fish living in the Caspian
Sea. The middle and lower reaches of this river, separated by a cascade of reservoirs, are located within
the Azerbaijan. The Lower Kura is significantly larger than the Upper and Middle Kura in size and fisheries
importance (Physical geography of the Republic of Azerbaijan, 2016). About 40 species of fish live here,
many of which are of commercial importance. During the spawning period, migratory fish come here from
the Caspian Sea. The study of parasites, including trematodes, of fish of the Lower Kura, and their
distribution along the river is of great theoretical and practical importance. Meanwhile, before our research,
the trematode fauna of the fish living here was completely insufficiently studied. There was only fragmentary
information about them (Mikailov, 1963), which is now significantly outdated. The purpose of this article is
an ecological analysis of trematode fauna of fish along the Lower Kura.
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Ecological analysis of the fish trematode fauna of the Lower Kura

Materials and methods

During 2007-2022 in various parts of the Lower Kura for detection of trematodes using the method
of a complete helminthological dissection (Bykhovskaya-Pavlovskaya, 1985; Pronina & Pronin, 2007; Ataev
& Zubairova, 2015; Dorovskikh G.N. & Stepanov, 2019) we examined 933 cyclostomes and fish belonging
to 13 families, 34 genera and 38 species for detection of their infection with trematodes (table 1). Of these
fish, mosquitofish was introduced into the water bodies of Azerbaijan in the 1930s to combat the larvae of
the malaria mosquito (Dengina, 1946), and stone moroko got there with the introduced Chinese herbivorous
fish (Mustafayev & Ibrahimov, 2012; Ibrahimov & Mustafayev, 2015).

Table 1. Number of cyclostomes and fish examined in the Lower Kura

Names of fish upper | middle | lower
part part part
Family Petromyzontidae
Caspian lamprey — Caspiomyzon wagneri (Kessler, 1870) - - 15
Family Acipenseridae
Beluga — Huso huso (Linnaeus, 1759) - - 1
Family Salmonidae
Caspian salmon — Salmo caspius Kessler, 1870 - - 2
Family Esocidae
Northern pike — Esox lucius Linnaeus, 1758 14 13 18
Family Cyprinidae
Caspian roach — Rutilus caspicus (Jakovlev, 1870) 16 15 19
Kutum — R. kutum (Kamensky, 1901) - - 17
Caucasian chub — Squalius agdamicus (Kamensky, 1901) 16 15 -
Rudd — Scardinius erythrophthalmus (Linnaeus, 1758) 21
Caspian asp — Aspius aspius taeniatus (Eichwald, 1831) 7 6 13
Stone moroko — Pseudorasbora parva (Temminck et Schlegel, 1846) - - 15
Tench — Tinca tinca (Linnaeus, 1758) 5 7 12
South Caucasian gudgeon — Romanogobio macropterus (Kamensky, - 9 10
1901)
Kura khramulya — Capoeta capoeta (Guldenstaedt, 1773) 10 - -
Bulatmai barbel — Barbus capito (Guldenstaedt, 1773) 14 12 -
Kura barbel — B. cyri (Filippi, 1865) 12 - -
Caspian barbel — Luciobarbus caspius (Berg, 1914) - - 7
Kura shemaya — Alburnus chalcoides (Gildenstaedt, 1772) 14 11 18
Kura bleak — A. filippi Kessler, 1877 8 12 16
Schneider — Alburnoides eichwaldi (Filippi, 1863) 12 16 15
White bream — Blicca bjoerkna transcaucasica Berg, 1916 17 12
Oriental bream — Abramis brama orientalis Berg, 1949 19 14 16
Caspian zahrte — Vimba vimba persa (Pallas, 1774) - - 11
European bitterling — Rhodeus amarus (Bloch, 1782) 10 12 11
Prussian carp — Carassius gibelio Bloch, 1782 18 14 16
European carp — Cyprinus carpio Linnaeus, 1758 15 19 23
Family Balitoridae
Kura loach — Oxynoemacheilus brandti (Kessler, 1877) 8 7 15
Family Cobitidae
Khvalin loach — Cobitis amphilekta Vasil’'eva et Vasil'ev, 2012 4 6 14
Golden spined loach — Sabanejewa aurata (Filippi, 1865) 5 11 18
Family Siluridae
Catfish — Silurus glanis Linnaeus, 1758 3 2 10
Family Poeciliidae
Mosquitofish — Gambusia affinis (Baird et Girard, 1853) - - 18
Family Mugilidae
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upper | middle | lower

Names of fish
part part part

Golden grey mullet — Chelon auratus (Risso, 1810) - - 10
Family Atherinidae

Caspian sandsmelt — Atherina caspia Eichwald, 1831 - - 11

Family Percidae

Zander — Sander lucioperca (Linnaeus, 1758) 16 10 12

Perch — Perca fluviatilis Linnaeus, 1758 - 8 13
Family GOBIIDAE

Round goby — Neogobius melanostomus (Pallas, 1814) - 4 7

Monkey goby — N. pallasi (Berg, 1949) 4 3 10

Bighead goby — Ponticola gorlap (lljin, 1949) 6 5 9

Tubenose goby — Proterorhinus marmoratus (Pallas, 1814) 3 3 8

Among the studied fish, the most numerous are representatives of the carp family, which represented
by 22 species. Of all the discovered species, Caspian pipe fish, golden gray mullet, and Caspian sandsmelt
are marine and for this reason were found only in the lower part of the water area we studied. Caspian
lamprey, beluga, Caspian salmon, and kutum are obligately anadromous forms and enter the Kura River
only during the spawning period. Caspian roach, Caspian asp, Caspian barbel, Kura shemaya, oriental
bream, Caspian zahrte, European carp and zander have both anadromous and local river populations.
Round goby, monkey goby, bighead goby and tubenose goby being highly euryhaline, have both marine
and riverine populations. Of all the species, Caspian lamprey, beluga, pike, Caspian roach, kutum,
Caucasian mullet, rudd, Caspian asp, tench, Kura khramulya, bulatmai barbel, Kura shemaya, oriental
bream, Caspian zahrte, Prussian carp, European carp, catfish, golden gray mullet, zander and perch are
commercial fish and are caught by the fisheries available here. When determining the species of fish,
appropriate keys were used (Abdurakhmanov, 1962; Boqutskaya & Naseka, 2004; Boqutskaya et al., 2013;
Mustafayev, 2023).

All detected trematodes were fixed in a standard manner in 70° ethyl alcohol and delivered to the
laboratory for further office processing. Here, the collected worms were stained with aluminous or acetic
acid carmine, passed through aqueous solutions of ethanol with increasing concentrations from 70% to
100%, make transparent in clove oil, mounted in Canada balsam on a slide and covered with a coverslip.
The permanent preparations obtained in this way are stored at the Department of Medical Biology and
Genetics of the Azerbaijan Medical University. Identification of trematode species was carried out using the
corresponding monographs (Bykhovskaya-Pavlovskaya & Kulakova, 1987; Qayevskaya et al., 1975). A
schematic map of the study area and the location of material collection points given in the fig. 1.

Results and discussion

In fish living in various parts of the Lower Kura, we noted 40 species of trematodes belonging to 17
families and 24 genera. Of these, 25 species complete their development in the body of fish, and 15 species
in the body of piscivorous birds. Below is a taxonomic overview of all trematode species we discovered,
indicating hosts and localization, as well as the extent (%) and intensity (specimens) of trematode
infestation.

Trematodes that completing their development in the body of fish
Family Bucephalidae Poche, 1907

Bucephalus polymorphus Baer, 1827 — adult worms in intestines of pike (44.4%), zander (75.0%),
perch (30.7%); metacercariae in the tissues of intestines, fins, gills of rudd (19.1% ), tench (16.7%),
shemaya (16.3%), bleak (5.6%), bitterling (33.3%), Prussian carp (6.3%), European carp (14.1%), Kura
loach (13 .3%); intensity of infestation 8-39 specimens in pike, zander and perch, 1-14 in other fish.

Rhipidocotyle companula (Dujardin, 1845) — adult worms in the intestines of pike (66.7%) and zander
(34.2%); metacercariae in the tissues of fins and gills of rudd (19.1%), tench (8.3%), gudgeon (10. 5%),
white bream (6.9%), Prussian carp (12.5%), European carp (17.5%), Kura loach (16.7%), khvalin loach
(8.3%), round goby (9.1%); intensity of infestation 4-46 specimens in pike and zander, 1-14 in other fish.

Rh.kovalae Ivanov, 1967 — in intestines of beluga (in the only one researched specimen); intensity
of infestation 2 specimens.
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Figure 1. Map of study area and locations of material collection points (A)

Family Sanguinicolidae Graff, 1907
Sanguinicola volgensis (Razin, 1929) — in blood of zahrte (9.1%); intensity of infestation 3 specimens.
Family Halipegidae Poche, 1925

Bunocotyle cingulata Odhner, 1928 — in stomach, intestines of salmon (in one of the 2 studied

specimens), pike (11.1%), zander (15.7%), bighead goby (5.0%); intensity of infestation 2-14 specimens.
Family Haploporidae Nicoll, 1914

Saccocoelium obesum Looss, 1902 — in intestines of mullet (20.0%); intensity of infestation 2-14 specimens.

S. tensum Looss, 1902 — in intestines of mullet (30.0%); intensity of infestation 2-12 specimens.

Dicrogaster contracta Looss, 1902 — in intestines of mullet (10.0%); intensity of infestation 5-16 specimens.

Family Monorchidae Odhner, 1911

Asymphylodora demeli Markowsky, 1935 — in intestines of pike (17.7%), asp (23.1%), Caucasian
chub (6,5%), rudd (9,5%), bleak (25.0%), white bream (20.7%), zahrte (18.2%), bitterling (30.5%), Prussian
carp (18.8%), European carp (12.3%), perch (19.1%), round goby (9.1%), bighead goby (25.0%); intensity
of infestation 2-21 specimens.

A. imitans (Muling, 1898) — in intestines of oriental bream (10.2%); intensity of infestation 3-17 specimens.

A. kubanica (Issaitschikoff, 1923) — in intestines of roach (48.0%), kutum (58.8%), asp (46.2%),
Caspian barbel (28.6%), shemaya (9.3%), zahrte (45.5%), catfish (26.7), bighead goby (10.0%); intensity
of infestation 4-46 specimens.

A. tincae (Modeer, 1790) — in intestines of pike (35.5%), asp (42.6%), tench (91.7%), catfish (13.3%),
zander (18.4%), perch (19.1%), bighead goby (15.0%); intensity of infestation 23-218 specimens in tench,
which is the specific host of this parasite, and 6-17 in other fish.

Parasymphylodora parasquamosa Kulakova, 1972 in intestines of oriental bream (6.2%); intensity of
infestation 2 specimens.

Family Bunoderidae Nicoll, 1914

Bunodera luciopercae (Mueller, 1776) — in intestines of catfish (13.3%), zander (26.3%), perch
(19.1%); intensity of infestation 1-14 specimens.

Family Gorgoderidae Looss, 1899

Phyllodistomum elongatum Nybelin, 1926 — in intestines of gudgeon (21.5%); intensity of infestation
1-2 specimens.
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Family Acanthocolpidae Lihe, 1909

Skrjabinopsolus semiarmatus (Molin, 1858) in intestines of beluga (in the only one researched

specimen); intensity of infestation 5 specimens.
Family Azygiidae Odhner, 1911

Azygia lucii (Mueller, 1776) — in intestines of pike (37.7%), catfish (6.7%), zander (15.7%); intensity

of infestation 3-17 specimens.
Family Orientocreadiidae Skrjabin et Kowal, 1960

Orientocreadium siluri (Bychowsky et Dubinina, 1954) — in intestines of catfish (33.3%); intensity of

infestation 2-12 specimens.
Family Allocreadiidae Looss, 1902

Allocreadium baueri Spassky et Roitman, 1960 — in intestines of bulatmai barbel (11.5%), khvalin
loach (8.3%), golden spined loach (14.7%), perch (13.3%); intensity of infestation 1-14 specimens.

A. dogieli Kowal, 1950 — in intestines of asp (7.7%), khramulya (20.0%), oriental bream (12.4%),
bighead goby (10.0%); intensity of infestation 1-4 specimens.

A. isoporum (Looss, 1894) —in intestines of pike (22,2%), Caucasian chub (12.9%), khramulya (10.0%),
bulatmai barbel (3.9%), Kura barbel (16.7%), shemaya (18.6%); intensity of infestation 3-15 specimens.

A. transversale (Rudolphi, 1802) — in intestines of tench (16.7%), Prussian carp (12.5%), European
carp (14.1%); intensity of infestation 3-21 specimens.

Family Opecoelidae Ozaki, 1925;

Sphaerostomum bramae Mueller, 1776 — in intestines of Caucasian chub (16.1%), Kura barbel
(8.3%), bleak (12.5%); intensity of infestation 3-19 specimens.

S. globioporum (Rudolphi, 1802) — in intestines of asp (7.7%); NHTEHCMBHOCTb MHBa3uK 2-11
specimens.

Family Fellodistomatidae Nicoll, 1913

Pronoprymna ventricosa (Rudolphi, 1819) — in intestines of mullet (10.0%), sandsmelt (36.4%);

intensity of infestation 1-3 specimens.

Trematodes that complete their development in the body of fish-eating birds
Family Diplostomatidae Poirier, 1886

Diplostomum chromatophorum (Brown, 1931) (fig. 2a) — in eye lenses of pike (24.4%), roach
(20,0%), kutum (5.9%), rudd (42.9%), khramulya (30.0%), Kura barbel (20.0%), shemaya (13.9%), bleak
(16.7%), schneider (18.6%), zahrte (27.3%), bitterling (22.2%), European carp (22.8%), Kura loach (3.3%),
Khvalin loach (20.1%), golden spined loach (20.6%), catfish (20.0%), mosquitofish (5.6%), mullet (20.0%),
sandsmelt (27.3%), zander (5.7%), perch (47.6%), round goby (18.2%), bighead goby (25.0%), monkey
goby (27.3%); intensity of infestation 1-98 specimens.

D. gobiorum Shigin, 1965 (fig. 2b) — in eye lenses of round goby (18.2%), bighead goby (25.0%),
monkey goby (18.2%), tubenose goby (12.5%); intensity of infestation 1-12 specimens.

D. mergi Dubois, 1932 (fig. 2c) — in eye lenses of khramulya (10.0%), schneider (9.3%), Prussian
carp (25.0%), European carp (5.3%), golden spined loach (11.8%), mosquitofish (11.1%), bighead goby
(15.0%); intensity of infestation 3-14 specimens.

D. paracaudum lles, 1959 (fig. 2d) — in eye lenses of roach (26.0%), Caucasian chub (16.1%), rudd
(33.3%), Kura barbel (16.7%), zahrte (9.1%), bitterling (25.0%), Khvalin loach (16.7%), mullet (10.0%),
perch (23.8%); intensity of infestation 2-63 specimens.

D. petromyzonifluviatilis Diesing 1860 (fig. 2e) — in brain of lamprey (13.3%); intensity of infestation
1-4 specimens.

D. spathaceum (Rudolphi, 1819) (fig. 2f) — in eye lenses of pike (15.5%), rudd (19.1%), stone moroko
(13.3%), Caucasian chub (13.3%), tench (25.0%), gudgeon (26.3%), bulatmai barbel (23.1%), white bream
(24.1%), oriental bream (25.0%), Prussian carp (18.8%), European Carp (21.1%); intensity of infestation 3-
74 specimens.

Tylodelphys clavata (Nordmann, 1832) — in eye vitreous body of pike (26.6%), kutum (5.9%), rudd
(9.5%), bleak (25.0%), oriental bream (12.4%), zahrte (18.2%), Prussian carp (12.5%), zander (15.7%),
bighead goby (20.0%); intensity of infestation 1-26 specimens.

T. podicipina Kozicka et Niewiadomska, 1960 — in eye vitreous body of gudgeon (31.6), perch
(28.6%), bighead goby (10.0%); intensity of infestation 1-7 specimens.
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Hysteromorpha triloba (Rudolphi, 1819) — in muscles, skin of roach (24.0%), rudd (38.1%),
khramulya (10.0%), Prussian carp (31.3%), European carp (14.1%); intensity of infestation 3-23 specimens.

Posthodiplostomum cuticola (Nordmann, 1832) — in skin, muscles of roach (36.0%), rudd (33.3%),
asp (15.4%), shemaya (6.9%), white bream (13.8%), oriental bream (24.5%), bitterling (19.4%), Prussian
carp (18.8%), European carp (10.5%), Kura loach (20.0%), perch (38.1%); intensity of infestation 2-36
specimens.

P. brevicaudatum (Nordmann, 1832) —in eyes, brain of Caucasian chub (3.3%), khramulya (20.0%),
schneider (6.9%), white bream (6.9%), oriental bream (2.1%), bitterling (9.1%), Khvalin loach (4.2%);
intensity of infestation 2-9 specimens.

Family Strigeidae Railliet, 1919

Ichthyocotylurus pileatus (Rudolphi, 1802) — in swim bladder of Caucasian chub (6.5%), bulatmai
barbel (7.7%); intensity of infestation 1-4 specimens.

Family Clinostomatidae Lihe, 1901

Clinostomum complanatum (Rudolphi, 1819 — in muscles, skin of pike (28.9%), rudd (28,6%), tench
(33.3%), khramulya (30.0%), shemaya (20.6%), bleak (16.7%), oriental bream (16.3%), zahrte (9.1%),
European carp (21.5%), Kura loach (26.7%), Khvalin loach (12.5%), golden spined loach (22.2%), zander
(23.7%), monkey goby (27.3%); intensity of infestation 1-29 specimens.

Family Heterophyidae Odhner, 1914

Ascocotyle coleostoma Looss, 1896 — in gills, internal organs of mullet (10.0%), sandsmelt (18.2%),
round goby (18.2%), monkey goby (7.4%); intensity of infestation 2-14 specimens.

Pygidiopsis genata Looss, 1907 — in gills, muscles of sandsmelt (18.2%); intensity of infestation 1-4
specimens.

For the 23 species we discovered, fish are only definitive hosts; however 2 species (Bucephalus
polymorphus and Rhipidocotyle companula) although at the metacercaria stage parasitize in the tissues of
various fish, but reach sexual maturity in the intestines of predatory fish; 15 species of trematodes
(representatives of the families Diplostomatidae, Strigeidae, Clinostomatidae and Heterophyidae)
parasitize fish only at the metacercariae stage; their final hosts are piscivorous birds.

24 species parasitize in the digestive tract of fish, of which 2 species live in the intestines of predatory
fish, but at the metacercaria stage they are localized in the tissues of fins and gills of any other fish, 5
species are parasites of the lens of the eyes, 2 species are parasites of the vitreous body of the eyes, 2
species are parasites of tissues of fins and gills, 1 species — blood, 1 species — brain, 1 species — eyes and
brain, 1 species — swim bladder, 1 species — skin and muscles, 1 species — tissues of gills and internal
organs, 1 species — tissues of gills and muscles.

The following number of trematode species was found in different fish species: northern pike — 11
species, rudd, European carp and bighead goby— 10 species each, Prussian Prussian carp, Perch and
zander — 9 species each, oriental bream — 8 species, tench, Caspian chub, Kura khramulya and Caspian
zahrte — 7 species each, Caspian asp, Kura shemaya, Kura bleak, European bitterling, Khvalin loach and
catfish — 6 species each, Caspian roach, white bream, Kura loach and round goby — 5 species each, South
Caucasian gudgeon, bulatmai barbel, Kura barbel, golden spined loach and monkey goby — 4 species each,
schneider — 3 species, mosquitofish — 2 species, stone moroko, Caspian barbel and tubenose goby — 1
species each.

Most fish trematodes of the Lower Kura are freshwater forms; only Saccocoelium obesum,
S. tensum, Dicrogaster contracta and Pronoprymna ventricosa are typically marine, which are found in
marine fish, such as golden gray mullet and Caspian sandsmelt, which enter the delta and lower sections
of the river. At the same time, freshwater trematodes Diplostomum chromatophorum, D. paracaudum,
Ascocotyle coleostoma and Pygidiopsis genata were also found in these fish, which they could have
become infected with after entering the Kura.
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a — D. chromatophorum. b — D. gobiorum.

d — D. paracaudum. e — D. petromyzonifluviatilis f— D. spathaceum

Figure 2. Metacercariae of trematodes of the genus Diplostomum.

The examined fish belong to five trophic groups: 1) ichthyophages — beluga, Caspian salmon,
northern pike, Caspian asp, wels catfish, zander, perch, and bighead goby; 2) benthophages — Caspian
roach, kutum, Caspian chub, stone moroko, South Caucasian gudgeon, bulatmai barbel, Kura barbel,
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Caspian barbel, white bream, oriental bream, Caspian zahrte, European bitterling, Prussian carp, European
carp, Kura loach, Khvalin loach, golden spinned loach, round goby, monkey goby, and tubenose goby; 3)
planktophages — Kura shemaya, Kura bleak, mosquitofish, and Caspian sandsmelt; 4) phytophages — rudd;
5) detritophages — golden gray mullet and Kura khramulya. Of course, the boundaries between these
groups are not clearly defined, since the same fish can feed, for example, on both benthocatfish and
detritus, but each fish has prevailing food items, and this allows it to be included in one of these groups.
The diet of Caspian lamprey has not been studied, so it is impossible to include it in any trophic group. The
infestation of fish with trematodes depends to one degree or another on their diet. If a fish feeds on benthic
invertebrates, among which there are second intermediate hosts of trematodes, then adult specimens
(marites) of trematodes are observed in it, and it is also infected with metacercariae of trematodes, since
the first intermediate hosts of these parasites, mollusks, mostly live at the bottom or in thickets of vegetation.
If a fish feeds on plants, it is attacked by trematode cercariae, which emerge from mollusks that live on
plants. Ichthyophagous fish are characterized by the accumulation in their dige stive tract of trematodes of
the fish on which they feed. Table 3 provides data on the number of trematodes at different stages of
development observed in fish of different trophic groups. The table does not include marine fish (golden

Table 2. Number of trematode species in the marita and metacercaria stages found in fish of
different trophic groups (without marine fish - golden grey mullet and Caspian sandsmelt and
obligate anadromous fish - beluga, Caspian salmon, kutum and Caspian barbel)

Stages of development of trematodes
Marita Metacercariae | Together
Northern pike 7 4 11

Caspian asp

Catfish

Zander

Perch

Bighead goby

Caspian roach

Caspian chub

Stone moroko

Tench

South Caucasian gudgeon
Bulatmai barbel

Kura barbel

Schneider

White bream

Oriental bream

Caspian zahrte

European bitterling
Prussian carp

European carp

Kura loach

Khvalin loach

Golden spined loach
Round goby 2
Monkey goby

Tubenose goby
Kura shemaya

Planktophages Kura bleak 3

Mosquitofish
Phytophages Rudd

Detritophages Kura khramulya 2
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grey mullet and Caspian sandsmelt) and obligate anadromous fish (beluga, Caspian salmon, kutum and
Caspian barbel), since they do not stay long in the Lower Kura.From the data given in the table it can be
seen that in different species of fish belonging to the group of ichthyophages, from 6 to 11 species of
trematodes were noted. Despite the fact that ichthyophages feed on invertebrate intermediate hosts of
trematodes much less frequently than representatives of other trophic groups of fish, they have from 5to 7
species of trematodes that complete their development in fish. Typically, these parasites enter the fish's
body when they eat intermediate hosts. However, they apparently get into ichthyophages also when they
eat fish infected with these trematodes. In the remaining trophic groups, the trematode fauna was
significantly dominated by species that parasitize fish at the metacercaria stage. The number of species in
the fauna of benthophagous trematodes varied greatly from 1 to 10 species, which is associated with the
large number of benthophages and the diversity of their ecology. It is noteworthy that among benthophages,
carp and crucian carp are infected with a relatively large number of trematode species. These are relatively
large fish that eat a lot of invertebrates, including the second intermediate hosts of trematodes. In addition,
living near the bottom and in thickets of aquatic plants, they are spatially close to mollusks — the first
intermediate hosts of trematodes and are more susceptible to attack by cercariae. Planktophages shemaya
and bleak had 13 species that completed their development in fish and 13 species that completed their
development in fish-eating birds. The only phytophage, rudd, was infected with 10 species of trematodes.
Moreover, of the trematodes found in it, only one species reaches sexual maturity in the body of a fish; the
remaining species parasitize in the body of fish at the metacercaria stage. This certainly is the result of the
fact that, being a phytophage, this fish lives in thickets of aquatic vegetation and is attacked by trematode
cercariae. The only fish species classified as fresh water detritophages, khramulya, lives at the bottom of
the river and it is also in spatial proximity to mollusks, the first intermediate hosts of trematodes. For this
reason, of the 7 species of trematodes found in it, 5 species parasitize fish at the metacercaria stage.
Table 3 shows data on the distribution of the parasites we discovered in three sections of the Lower

Kura. As one would expect, fish living in different sections were infected different numbers of trematodes.

As can be seen from the data given in the table, in the lower section of the river the fish was infected
with most of trematode species, which indicated for the Lower Kura. 37 species were found here, of which
12 complete their development in fish-eating birds. There are several reasons for this relative abundance
of species: first, there are many more fish species in the lower section than in the middle and upper sections;
secondly, the lower section is more wider and as result the rate of current here is much lower, and this
contributes to the development of limnophilic hydrofauna, including mollusks, which are first intermediate
hosts of trematode; thirdly, in this section of the river live a large number of fish-eating birds, which are the
final hosts of many trematode species that parazite fish; fourthly, the river current to carry here from upper
and middle sections infected intermediate hosts and trematode cercariae, and they infect fish; fifthly, only
in this section were studies carried out on such marine fish species as mullet and sandsmelt, in which
marine trematodes Saccocoelium obesum, S. tensum, Dicrogaster contracta and Pronoprymna ventricosa
were found, which were not recorded in other fish species; sixthly, only in this section the lamprey was
studied, and only in it, the specific trematode Diplostomum petromyzonifluviatilis was discovered. In fish
studied in the middle section of the Lower Kura, 26 species of trematodes were noted, of which 13 species
complete their development in fish. Here the fauna of fish trematodes is somewhat poorer than in the lower
section, but the species of trematodes which cercariae actively penetrate the fish are not less. This is due
to the fact that not far from the site where the material was collected, Lake Sarysu is located, where a large
number of fish-eating birds live, which are the definitive hosts of many fish trematodes. In fish studied in
the upper section, 22 species of trematodes were found, of which only 12 complete their development in
fish. For only 10 species of trematodes were found in this section birds are the definitive hosts. Such a
character of distribution, expressed in a gradual reduction in the number of species from the mouth of the
river to its sources, was noted in the Caucasus in relation to fish (Abdurakhmanov, 1962; Kuljanishvili,
Epitashvili, Freyhof et al. 2020; Kuljanishvili, Mumladze, Japoshvili et al., 2021) and their parasites (Mikailov
and Ibragimov, 1980; Kurashvili, Mikailov, Gogebashvili, 1980; Shakaraliyeva, 2022).

It should be noted that of the trematodes we found, 7 species (Diplostomum chromatophorum,
D. gobiorum, D. mergi, D. paracaudum, D. petromyzonifluviatilis, D. spathaceum, and Posthodiplostomum
cuticola) are known from the practice of ichthyopathology as pathogens of fish diseases (Golovina et al.,
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Table 3. Fauna of trematodes of fish in various sections of the Lower Kura

Names of trematodes Upper section Middle section Lower section
Bucephalus polymorphus + + +
Rhipidocotyle companula + +
Rh.kovalae Ivanov - -
Sanguinicola volgensis - -
Bunocotyle cingulata - -
Saccocoelium obesum - -
S. tensum - -
Dicrogaster contracta - -
Asymphylodora demeli -
A. imitans +
A. kubanica - -
A. tincae + +
Parasymphylodora parasquamosa - +
Bunodera luciopercae + +
Phyllodistomum elongatum - -
Skrjabinopsolus semiarmatus - -
Azyqgia lucii +
Orientocreadium siluri +
Allocreadium baueri +
A. dogieli
A. isoporum
A. transversale
Sphaerostomum bramae
S. globioporum
Pronoprymna ventricosa - -
Diplostomum chromatophorum
D. gobiorum -
D. mergi
D. paracaudum
D. petromyzonifluviatilis -
D. spathaceum
Tylodelphys clavata
T. podicipina
Hysteromorpha triloba
Posthodiplostomum cuticola )
P. brevicaudatum
Ichthyocotylurus pileatus -
Clinostomum complanatum
Ascocotyle coleostoma -
Pygidiopsis genata - + +

40 species 22 species 26 species 37 species

+ |+ |+ |+

+
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2003; Skudnaya, 2021; Mikulich, 2022). In addition, cases of parasitism of the trematode Clinostomum
complanatum in the human body have been reported in the literature (Yamashita, 1938; Park et al., 2009;
Hara et al., 2014; Song et al., 2018; Kim et al., 2023). This fact should be taken into account by medical
and veterinary organizations when carrying out any activities related to the Lower Kura.

Conclusion
As aresult of a parasitological study of 933 cyclostomes and fish belonging to 38 speciesin the lower
reaches of the Kura River, 40 species of trematodes were found. Of these, 25 species complete their
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development in fish, and 15 species in fish-eating birds. 24 species parasitize in the intestines of fish, 5
species in the lenses of eyes, and 1-2 species of trematodes are localized in other organs. Most of the
discovered species of trematodes are freshwater forms; typically marine are only 4 species that were found
in marine fish that migrated here from the Caspian Sea. The ichthyophages dominated by trematodes that
complete their development in fish, while the remaining trophic groups of fish dominated by species that
parasitize fish at the metacercaria stage. In the lower section of the Lower Kura, 37 species, in the middle
section — 26 species, in the upper section - 22 species of fish trematodes. A decrease in the number of fish
species and their parasites as one moves up the river is typical not only for the Kura, but also for the water
bodies of the Caucasus in general. Among all the noted trematodes, 7 species are causative agents of fish
diseases and 1 species is dangerous to humans.

References
Abdurakhmanov Y.A. (1962). Freshwater fish of Azerbaijan. Baku: Academy of Sciences of the Az.SSR. 405 p.
Ataev A.M., Zubairova M.M. (2015). Ichthyopathology. Textbook manual. St. Petersburg: Lan Publishing
House. 352 p.
Azerbaijan Republic. National atlas. (2014). Baku. 444 p. (in Azerbaijani)
Bogutskaya N.G., Kiyashko P.V., Naseka A.M., Orlova M.l. (2013). Key to fish and invertebrates of the
Caspian Sea. Volume 1. St. Petersburg-M.: Partnership of scientific publications KMK, 543 p. (in Russian)
Bogutskaya N.G., Naseka A.M. (2004). Catalog of agnathans and fishes. M.: Partnership of scientific
publications KMK. 389 p.
Bykhovskaya-Pavlovskaya I.Y. (1985). Fish parasites. Study Guide. L.: Nauka. 122 p. (in Russian)
Bykhovskaya-Pavlovskaya I.Y., Kulakova A.P. (1987). Trematode class — Trematoda Rudolphi, 1808. Key
to parasites of freshwater fish fauna of the USSR. T.3. Parasitic multicellular organisms (Second part),
Leningrad: Nauka. 77-198.
Dengina R.S. (1946). Gambusia and its role in fish industries. Proceedings of the Institute of Zool. Academy
of Sciences of the Azerbaijan SSR, 11, 41-73.
Dorovskikh G.N., Stepanov V.G. (2019). Methods for collecting and processing of parasitological materials
(second edition). Syktyvkar: Publishing house of Syktyvkar University. 135 p.
Gayevskaya A.V., Qussev A.V., Delyamure S.L., Donets Z.S., Iskova V.V. et al. (1975). Key to vertebrate
parasites of the Black and Azov Seas. Kyiv: Naukova Dumka. 552 p.
Golovina N.A., Strelkov Yu.A., Voronin V.N. (2003). Ichthyopathology. M.: Mir. 448 p.
Hara H., Miyauchi Y., Tahara Sh., Yamashita H. (2014). Human laryngitis caused by Clinostomum
complanatum. Nagoya J. Med. Sci., 7, 181-185.
Ibrahimov Sh.R., Mustafayev N.J. (2015). Current status of Azerbaijan ichthyofauna. Proceedings of the
Zoological Institute, 33(2), 58-68.
Kim H.G., Han J.H., Kwak J.Y., Jeon H.K., Lee S.S., Kim H.J., Song S.K., Na B.K., Cha R.R. (2023). Case
report of laryngeal infection by Clinostomum complanatum 24 days after ingestion of raw fish. Medicine
(Baltimore) 2023 Jun 2; 102(22): €34000. Published online 2023 Jun 2.
https://doi.org/10.1097/MD.0000000000034000.
Kuljanishvili T., Epitashvili G., Freyhof J. et al. (2020). Checklist of the freshwater fishes of Armenia,
Azerbaijan and Georgia. Journal of Applied Ichthyology. 36(4), 501-514. https://doi.org/10.1111/jai.14038.
Kuljanishvili T., Mumladze L., Japoshvili B. et al. (2021). The first unified inventory of non-native fishes of
the South Caucasian countries, Armenia, Azerbaijan, and Georgia. Knowledge and Management of Aquatic
Ecosystems. Topical Issue on Fish Ecology, 422, 32-48. https://doi.org/10.1051/kmae/2021028
Kurashvili B.E., Mikailov T.K., Gogebashvili I.V. (1980). Parasite fauna of fish in the Kura River basin within
the USSR. Thilisi: Metsniereba. 258 p.
Mikailov T.K. (1963). Parasites of commercial fish of the Kura River. Mater. scientific sessions of
helminthologists of the Transcaucasian republics, October 28-30, 1961, Thilisi, p. 147-154.
Mikailov T.K., Ibragimov Sh.R. (1980). Ecology and zoogeography of fish parasites of the Lenkoran natural
region water bodies. Baku: EIm. 115 p.
Mikulich J.L. (2022). Diseases of fish (second edition). Gorki: Belarusian State Agricultural Academy. 136 p.
Mustafayev N.C., Ibrahimov Sh.R. (2012). A new species of fish in the fauna of Azerbaijan — stone moroko
Pseudorasbora parva (Temminck et Schlegel, 1846). "Reports" of Azerbaijan MEA, volume LXVII, No. 6,
93-98. (in Azerbaijanean)
Mustafayev N.J. (2023).The inland water fishes of Azerbaijan. Baku: Elm, 397 p. (in Azerbaijanean)

Cepisi «Bionorisiy, Bun. 42, 2024
Series “Biology”, issue 42, 2024 ISSN 2075-5457 (print), ISSN 2220-9697 (online)



EkonoeiyHuti aHania ¢payHu mpemamod pub HuxHboi Kypu

Ecological analysis of the fish trematode fauna of the Lower Kura

Park Ch.W., Kim J.S., Joo H.S., Kim J.A. (2009). Human Case of Clinostomum complanatum infection in
Korea. Korean J Parasitol.; 47(4), 401-404, https://doi.org/10.3347/kjp.2009.47.4.401.

Physical geography of the Republic of Azerbaijan (2016). Volume |, Baku, 529 p. (in Azerbaijani)

Pronina S.V., Pronin N.M. (2007). Methodological manual on hydroparasitology (Part 1. Technique of
parasitological research). Ulan-Ude. 52 p.

Shakaraliyeva Y.V. Trematodes of fishes of inland water basins of Azerbaijan. Analysis and evaluation.
Baku: Zardabi, 2022, 304 p.

Skudnaya T.M. (2021). Fish diseases: educational method. Manual for veterinary student’s medicine (third
edition). 139 p.

Song H.B., Choi M.H., Chung E.J. (2018). Human Laryngeal Infection by Clinostomum complanatum. Am.
J Trop. Med. Hyg., 98(1), 7-8. https://doi.org/10.4269/ajtmh.17-0718

Yamashita J. (1938). Clinostomum complanatum, a trematode parasite new to man. Annot. Zool.
Japan,17(3-4), 563-566.
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Y 2007-2022 pokax y TpbOX AiNsHKaxX HWXHbOI Teuii pidkun Kypa noBHMM mapasutornoriyHMm postuHam niggaaHo 933
KpyrnopoTtux Ta pub, wo Hanexatb 4o 38 Buais, BusesneHo 40 BuAiB Tpemartog. 3 HuX 25 BMAiB 3aBepLUylOTb CBil
po3BuTOK Y pubax, a 15 Buais — y puboigHnx ntaxax. 24 Buay napasnTye B KULLEYHWKY, 5 BUAIB y KpULITanukax ovemn
pub, B iHWMX OpraHax nokanidyiTbca 1-2 Buan Tpemartof. binblwicTe BUSABNEHUX BMAIB TpemaTod — MpiCHOBOAHI
¢opMMK, TUNOBO MOPCbKI — nuwie 4 BuAW, BUSIBMEHI Y MOPCbKMX pub, o 3axoasaTtb ctogu 3 Kacnicbkoro mops.
O6cTexeHi pubu HanexaTb [0 N'ATM TpoddivyHMX rpyn: ixTiodarn, 6eHTodarn, nnaHkTodarn, ditodarn Ta
petputodparn. Y ixTiodariB nepeBaxanu Tpematoaum, Lo 3akKiH4yyloTb CBili po3BUTOK y pubi. O4eBnaHO, B OpraHiam
ixTiodparis Ui napas3vTK NoTpannsAlTb N4 Yac NOiAaHHA 3apaxeHux HUMK pub. B iHWKX TpodpivHMx rpyn y dayHi
TpemaTto 3Ha4yHO nepeBaXkanu BuAM, WO napasunTyloTb y pub Ha cTagii meTauepkapito. Y HWKHIN AinaHui HwkHboT
Kypw 3HavigeHo 37 BuAis, 3 akux 12 3aBepLuyloTb CBili pO3BUTOK y pnboigHMx nTaxax. Lie nopiBHANbHe BaraTcTBo
ayHu TpemaTop noe's3aHe 3 TMM, Lo TyT MeLlkae HabaraTo GinbLue BuaiB pub, HixX iHWNX AiNSHKaX; WBWAKICTb Tevil
TyT HabaraTo HWXYa i Le Cnpusie PO3BUTKY MOMIOCKIB — NEPLUMX MPOMIKHUX FOCNOAApiB TpemMaTtos; TyT Benuka KinbkicTb
pubosgHMx NTaxiB - OCTaTOMHMX rocnogapiB OaraTtbox BuAiB Tpemarton pub; Tedis 3HOCWUTb CHOOWM 3apaXeHuX
NPOMIXXHUX rocrnofapis i Lepkapii TpemaTtos 3 iHWKX AINSHOK; TiNbKn TyT 06CTEXEeHO MOpChbKi BUAM pnb Ta BUSBMEHO
MOpPCbKi TpemaToau; Tinbk1 TyT AOCNiAKEHO MiHOra Ta BUSIBNIEHO OAMH i cneundivHuii Bua tpemaros. Y pub cepeaHboi
JinsiHKM BigMivYeHo 27 BuAiB TpemaToA, 3 skux 13 BuAiB 3aBepLuytoTb pPO3BUTOK y puboigHux ntaxax. TyT dayHa
Tpematog pmb Aewo GigHilua, HX Y HVKHIW OingHui, npoTe BUAIB TpemMaTos, LepKapii SKux akTUBHO NMPOHUKaKThb Y pub,
TyT GinbLwe. Lle noB'a3aHo 3 TMM, L0 HeJaneko Big NyHKTY 300py maTepiany, po3talloBaHe o3epo Capucy, e MeLukae
BenuvKa KinbkicTb puboigHux ntaxis. Y pub, WO MeLKaTb Y BEPXHiW AindHui, 6yno BuaBneHo 22 Buan TpemaTtog, 3
akmx 10 BuaiB 3aBepllyloTb CBIill po3BUTOK y puboigHnx ntaxax. Cepen BCiX BUSIBNEHWX Tpemartond 7 BUAIB €
306yagHMKaMu 3axXBOpOBaHb pub, a OAMH B1A HeOe3neyHU Ans NogWHN.
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NMPABUNA 0511 ABTOPIB
XypHany «BicHMk XapKiBCbKOro HauioHanbHOro
yHiBepcuTeTy imeHi B. H. KapasiHa. Cepis «Bionoria»

Y XypHani nybnikytoTbCsl pe3ynbTaTi JOCAIMKEeHb 3a BCiMa HanpsiMkamy GionoriyHUX Hayk.
[o ny6nikauii npunmaroTbCa:
— 3aKiH4YeHi opuriHanbHi poboTw, WO AOoCi Hige He BuaaBanucs;
— onncK opuriHanbHMX METOAIB Ta Npunagis;
— TEOPETUYHI Ta OrNsA40BiI CTaTTI;
— MaTepianu Ta NoBIJOMMNEHHS NPO NOAIT HAYKOBOTIO XUTTH;
— peueHsii Ha KHUI.
CraTTi ApYKYIOTbCS YKPaAiHCLKOIO Ta aHrMiNCbKOK MOBaMU.

TeKCT ekcnepuMeHTarnbHOI CTaTTi Mae cknagaTucsa 3 HacTynHUx poaainie: «Bctyny», «Metoanka»
(«OB’ekT Ta MeTOaAM JOcChimKeHHs»), «Pesynbtatn», «OOroBopeHHs» (MOXnMBUA 00’egHaHWI
po3ain «Pe3ynbtaT Ta 06roBopeHHs»), «lepenik nocunaHby». TeKCTM cTaTen NOBUHHI OyTW BUKOHaHI y
pegaktopi Ms Word 3 BukopuctaHHam wpudty Arial — 10 pt; ab3au — 1 cM; MikpsgkoBui iHTepBan —
OAWHApPHUI; Nonsa: BEepxHE Ta HWkHe — 3,5 cMm; niBe — 2,5 cm, nNpaBe — 2 cM. TeKCT cTaTTi
nounHaeTbesa 3 iHaekcy YOK, gani saronosok (Arial — 12 pt), iHiuianu Ta npissuwa astopis (Arial — 10
pt), NOBHi Ha3BM HayKOBUX YCTaHOB, agpecu enekTtpoHHoi nowTtn (Arial — 9 pt). AHoTauis
PO3MILLYETBCA Mif «LWanko» cTaTTi MoBo opuriHany (Arial — 9 pt). INig aHoTauieo OPyKYETbCA CNNCOK
knoyoBux cnie (He Ginbwe 10). Jani gpykyoTbea aHoTadii (Arial — 9 pt) aHrMINCBKOI i YKPaiHCLKOIO
MOBaMW pPa3oM i3 TpaHCKpUMLUisMW MNpi3BuLLY, aBTOPIB, Nepeknagom Has3su poboTu i BigNOBiAHMMMU
cnuckamu knoyoBmx criB. OBCAr KOXKHOMO 3 TPbOX pe3tomMe — He MeHLW Hixx 1800 poHeTnYHMX cCMMBONIB.
Tabnuui i pucyHKn po3milLytoTbCs Y TekcTi. HazBu Tabnuub i puCyHKIB Ta NPUMITKM A0 HUX NO4ATLCH
YKpalHCLKOI Ta aHrMincbKo MoBamu. [locmnaHHa Ha nitepaTypy Y TEKCTi NOAKTLCS Y KPYIInX AyXKax
i3 BKa3yBaHHsIM MNpi3BuLLa aBTopa Ta poKy BuAaaHHs. CnMCOK BUKOPUCTaHMX axXepen opopMITioeTbCs 3a
andasiTom (cnovaTKy — [MXepena Kupunuueto, NoTiM — naTuHuuero), 6e3 Hymepadii.

bibniorpadiuHun onuc mxepen Ta nocunaHb Yy TEKCTI BUKOHYETLCS BignoiaHo Ao Bumor MOH
Ykpainu, 3okpema — CTY 8302:2015, ane y BapiaHTi, HabnwkeHomy 0o Hopm cturnto APA (American
Psychological Association). Npu onuci gpykoBaHoro mkepena oOOOB’A3KOBO Criig 3a3HavaTu Micue
BYAAHHA (MICTO), BUAABHULUTBO, PiK BUAAHHS, 3aranbHYy KiflbKiCTb CTOPIHOK (Y NepioguyHUX BUOAAHHAX —
CTOpiHKM cTaTTi). bibniorpadiyHnii onuc gxepen adrnincbkoto mMoBoto (References) ocdopmnioeTbes
BignosigHo Ao Hopm ctunio APA (American Psychological Association). [xepena nicna cnosa
«References» poarawoByloTbCa 3a aHrninceknm andasitoM, 6e3 Hymepadii. [Jo nocunaHb 060B'I3K0BO
Tpeba gogasatu DOI, AKLWO BiH NPUCBOEHNI.

EnekTpoHHi Bepcii cTatem HagcunawTbCa A0 pefakuii enekTpoHHow nowTtol. Pasom 3
eNeKTPOHHOI0 BepCiclo [0 pefakuii HaacunaeTbca [ApykoBaHa Konis, nignucaHa asTtopamu. Ha
OKpeMmii CTOpiHUi BKa3yloTb MNpi3BuLLa Ta iHiuianu ycix aBTOpiB, MOBHI Ha3BW HayKOBWUX YCTaHOB Ta
MOLUTOBI aipecn yCTaHOB, aApecu enekTPOHHOI NOLITU aBTopiB Ta NOCUNaHHSA Ha iX npodini y Mmepexi
ORCID. U# iHchopmauiss HaBOAUTLCA YKPATHCBKOIO Ta aHrMNincbKo MOBaMu.

CraTtTq, fka HagxoauTb OO0 pefakuil, peecTpyeTbCa Ta HanpaBnseTbCsa OO0 pPeLeH3eHTa, KU
nignvucye cTatTio 0o ApyKy abo Biaxunsie ii. MNMpu HasiBHOCTi 3ayBaXkeHb CTATTIO NOBEpPTalTb aBTOpam
Onsa goonpautoBaHHS.
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