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TTAPA3SUTOJIOTMA, 2025, mom 59, Ne 1, c. 3-26.
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In the digenean superfamily Hemiuroidea, a number of species are registered from a wide geo-
graphic range including the Arctic, Atlantic and Pacific Oceans. However, these distributions have
not yet been confirmed with the molecular methods. In the present study, we performed molecular
analysis of Progonus muelleri (Levinsen, 1881) (Derogenidae) from distant regions: the European
sub-Arctic (the White, Barents and Pechora Seas) and the Pacific Northwest (the Sea of Okhotsk
and the Pacific coast of the northern Kuril Islands). Two genetic lineages within P. muelleri, PM1
and PM2, are proved to occur in sympatry in the European sub-Arctic. We found minor differences
in their maritae structure, and thus suppose they represent two pseudocryptic species. PM1 was also
registered in the Pacific Northwest (PM1b) where it has differences in cox/ gene from the Euro-
pean sub-Arctic lineage (PM1a). The intramolluscan life-cycle stages of P. muelleri from the Sea of
Okhotsk are described and compared with the ones from the White Sea. We hypothesize that PM1a,
PM1b and PM2 are three distinct species, but this should be further tested.

Keywords: Trematoda, Hemiuroidea, geographical range, cryptic species, life cycles

DOI: 10.31857/S0031184725010016, EDN: UMTSPG

Marine organisms with trans-Arctic distribution have been widely studied by molecular
genetic methods in recent decades. Data on the genetic variability show that often instead
of species with wide geographic ranges, complexes of cryptic or pseudocryptic species
are common as a result of vicariance (Carr et al., 2011; Laakkonen et al., 2015, 2021;
Kienberger et al., 2016; Borges et al., 2022; Chaban et al., 2023). Relevant studies on
the marine parasites are few, and some species demonstrate genetic isolation between the

3



Pacific and Atlantic, some do have continuous distribution across the Arctic, and others
do not demonstrate high genetic divergence though they have interrupted geographic range
(Galaktionov et al., 2012, 2023, 2024a, 2024b). Digenetic trematodes (Digenea) are of
a special interest for the studies of genetic variability on a wide geographic scale for two
reasons. First, cryptic species are substantially more abundant within this group than in
other parasitic helminths (Pérez-Ponce de Leodn, Poulin, 2018). Second, the host identity
and biology play an important role in their complex life cycles, and may incite speciation
(Huyse et al., 2005). Among the marine digeneans with the trans-Arctic distribution, only
those utilizing birds as the definitive hosts have been somewhat investigated in terms of
genetic variability (Gonchar, Galaktionov, 2020, 2022; Galaktionov et al., 2023). As for the
digeneans in the marine fish, there are just a few data on trans-Arctic distributions, and no
intensive effort with many isolates and several genetic markers has been made.

Superfamily Hemiuroidea Looss, 1899 is a promising group for the study of cryptic
species complexes, as its representatives have a wide specificity for the definitive hosts,
high morphological variability and tremendous geographical distributions. This study is
focused on Progonus muelleri (Levinsen, 1881) Looss, 1899 (family Derogenidae Nicoll,
1910) which has been documented from most regions of the Northern Hemisphere, includ-
ing the Pacific, Atlantic and both Canadian and Russian Arctic (Odhner, 1905; Issaitschikov,
1933; Polyansky, 1955; Zhukov, 1963; Brinkmann, 1975; Bray, 1979). Previous studies
demonstrated that specimens of P. muelleri from the Pacific Northwest and the Euro-
pean sub-Arctic do not differ in 28S rDNA (Sokolov et al., 2021; Krupenko et al., 2022),
a molecular marker that is often used to delimit species of the Digenea. However, the lack
of difference in 28S rDNA sequence dataset solely cannot be conclusive to state species
integrity, and the analysis of variable markers like internal transcribed spacers 1 and 2
(ITS1, ITS2) and mitochondrial genes is necessary. Additionally, isolates from the White
Sea form two groups divergent in 18S rDNA, 28S rDNA, ITS2 and cox! gene: P. muelleri
PMI1 and PM2 (Krupenko et al., 2022). To estimate if there are species-level differences
within P. muelleri, in the present study, we performed the molecular analysis of isolates
from distant regions: the European sub-Arctic (the White, Barents and Pechora Seas) and
the Pacific Northwest (the Sea of Okhotsk and the Pacific coast of the northern Kuril
Islands). We also described the life-cycle stages of P. muelleri from the first intermediate
host in the Sea of Okhotsk, and compared them with the previously described ones of
PM1 from the White Sea.

MATERIAL AND METHODS

Samples were collected in 2022-2024 from the European sub-Arctic seas (the White, Barents,
and Pechora), and from the Pacific Northwest (the Sea of Okhotsk and the Pacific Ocean near the
northern Kuril Islands) (table 1). Obtained putative life-cycle stages of P. muelleri (24 isolates) were
fixed in 96% ethanol. Maritae were heat-killed prior to fixation. Some of the measurements (body
length, oral sucker size) were taken from ethanol-fixed worms before cutting a piece for molecular
analysis. Maritae and rediae were stained with acetocarmine (Sigma Aldrich, Germany), destained in
0.1 M HCl in 70% ethanol, dehydrated in a graded alcohol series, clarified in xylol, and mounted in
BioMount medium (Bio Optica, Italy). Cercariae were observed alive and fixed in 2.5% glutaralde-
hyde in sea water for morphological descriptions. The whole mounts were studied under Leica DM
500 or Leica DM 2500 compound microscopes (Leica Microsystems, Germany) in bright field or
with differential interference contrast (DIC). Photographs were taken using a Nikon DS Fi3 camera
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(Nikon, Japan) or with a smartphone camera. Measurements were made in Fiji software (Schindelin
et al., 2012). All measurements are in micrometers.

Table 1. Geographical locations of sampling sites

Coordinates Site Area Region
66°18'N 33°38'E Keret Archipelago Kandalaksha Bay White Sea
69°06'N 36°03'E Dalniye Zelentsy Kola Peninsula Barents Sea
69°50'N 59°24'E Lyamchina Bay Vaygach Island Pechora Sea
69°42'N 60°03'E Varnek Bay Vaygach Island Pechora Sea
59°33'N 151°17E Ola lagoon Taui Bay Sea of Okhotsk
59°31'N 150°45'E Nagaev Bay Taui Bay Sea of Okhotsk
59°29'N 150°55'E Veselaya Bay Taui Bay Sea of Okhotsk
59°33'N 150°54'E Gertnera Bay Taui Bay Sea of Okhotsk
50°02'N 155°19'E Vasilieva Bay Paramushir Island Kuril Islands

The list of isolates taken for the molecular analysis is in table 2. To extract DNA, we used frag-
ments of maritae (piece of the oral sucker) and whole rediae fixed with 96% ethanol. They were
dried completely in 1.5 ml tubes, incubated in 200 pl of 5% Chelex® 100 resin (Bio-Rad, USA)
with 0.2 mg/ml proteinase K (Evrogen, Russia) at 56°C for 3—4 h, then heated for 8 min at 90°C
and centrifuged for 10 min at 16,000 g. The supernatant with DNA was transferred into a new tube
and stored at —20°C.

We amplified partial 28S rDNA (D1-D3 domains), the complete ITS2 (with partial 5.8S and
28S rDNA), and the partial cox/ mitochondrial gene, with primers and conditions listed in table 3.
The PCR mixture contained 4 pL of ScreenMix-HS (Evrogen), 0.5 pL of each primer (10 pmol/uL),
2 uL of DNA and 13 pL of PCR-grade water (Evrogen). PCRs were run on a BioRad T100 thermal
cycler (Bio-rad Laboratories Inc., USA). PCR products were stained with 0.5% ethidium bromide
and visualized through electrophoresis in a 1% agarose gel. Sequencing was performed with the PCR
primers on an AB3500xL genetic analyzer (Applied Biosystems, USA). Geneious Prime 2023.2.1
(https://www.geneious.com) was used to assemble sequences and to build alignments. The relevant
data for comparison were obtained from GenBank (table 2). Pairwise genetic distances (as the num-
ber of base differences per site) were calculated in MEGA 11 (Tamura et al., 2021). The haplotype
network for cox/ gene sequences was constructed in PopART 1.7 (Leigh, Bryant, 2015) with the
TCS network algorithm (Clement et al., 2002).

Alignments of nuclear rDNA markers were visually inspected for phylogenetically important
substitutions. The phylogenetic analysis was run for the cox/ dataset. The substitution model was
determined as HKY+G in MEGA 11 (Tamura et al., 2021) for the Maximum likelihood (ML) analy-
sis, and as TN93+G+I in bModelTest (Bouckaert, Drummond, 2017) for the Bayesian inference
(BI) analysis. The ML analysis was run in PhyML 3.0 (Guindon et al., 2010) with the standard
bootstrap option with 1000 replicates. The BI analysis was conducted using Monte Carlo Markov
Chain (MCMC) analysis available in Bayesian Evolutionary Analysis by Sampling Trees (BEAST?2)
(Bouckaert et al., 2019) on XSEDE at the CIPRES Science Gateway (https://www.phylo.org). Three
independent runs of MCMC were performed, each with 10,000,000 generations and sampling every
1000 generations. The trace files were checked for convergence with Tracer v1.7 (Rambaut et al.,
2018). The log files were combined using LogCombiner, discarding the first 10% as burn-in. Trees
were summarized with TreeAnnotator using the maximum clade credibility tree option and with node
heights as mean heights.
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Table 3. Primers and PCR temperature profiles used in this study

Fragment [F/R| Name Sequence (5'-3") Reference Therrr)lrlggi/echng
28SrDNA| F | digl2 AAGCATATCACTAAGCGG Tkachetal.,| 95°C 3 min
1999 (95°C 30,
54°C 30 s,
R | 1500R GCTATCCTGAGGGAAACTTCG Olson et al., | 72°C 2 min) x40
2003 72°C 10 min
ITS2 F 3S  |GGTACCGGTGGATCACGTGGCTAGTG| Morgan, 95°C 5 min
Blair, 1995 (94°C 30 s,
55°C 30 s,
R | ITS2.2 | CCTGGTTAGTTTCTTTTCCTCCGC | Cribb etal., [72°C 1 min) x40
1998 72°C 10 min
coxl gene | F JB3 TTTTTTGGGCATCCTGAGGTTTAT |[Bowlesetal.,| 95°C 2 min
1993 (95°C 30,
L 52°C40s,
R | trem. AATCATGATGCAAAAGGTA Kralova- ° .
, | 72°C 1 min) x35
cox1.rrnl Hromadova 72°C 10 min
et al., 2008
RESULTS

General account on Progonus muelleri occurrence

Data on inspected hosts and infection rates are provided in tables 4 and 5. In the Barents
Sea, the maritae of P. muelleri were recovered from the European sculpin Myoxocepha-
lus scorpius, metacercariae were found in the skeleton shrimps Caprella septentrionalis,
and rediae with cercariae were obtained from the moon snail Crypfonatica affinis. In the
White Sea, new isolates of P. muelleri maritac were recovered from Myo. scorpius. In the
Pechora Sea, the maritae of P. muelleri were found in Myo. scorpius and in the fourhorn
sculpin Myo. quadricornis.

Table 4. List of examined potential definitive hosts of Progonus muelleri
and infection data

N isolates
Region Host order Host speci N fish | N fish |Prevalence,, Mean |taken into
celo and family OSLSPECISS 1 collected | infected % intensity |molecular
analysis
White Clupeiformes
S Clupeidae | Clupeapatiasii | 43 | o | o | — | —
Gadiformes
Gadidae Eleginus nawaga| 46 0 0 — —
Gadus morhua 127 0 0 — —
Osmeriformes
Osmeridae | Osmerus dentex | 20 | 0 | 0 | — | —
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Table 4. Continuation

N isolates
Region Host order Host species N fish | N fish |Prevalence,, Mean |taken into
& and family P collected| infected % intensity | molecular
analysis
Perciformes
Agonidae Agonus 2 0 0 — —
cataphractus
Anarhichadidae |Anarhichas lupus 28 — —
Cottidae Gymnocanthus 1 0 0 — —
tricuspis
Myoxocephalus 5 0 0 — —
quadricornis
Myoxocephalus 93 3 32 1.3 4
scorpius
Triglops murrayi 5 1 20 1 —
Gasterosteidae Gasterosteus 5 0 0 — —
aculeatus
Zoarcidae  |Zoarces viviparus 2 0 0 — —
Pleuronectiformes
Pleuronectidae |Limanda limanda| 116 1 0.9 1 —
Liopsetta 27 0 0 — —
glacialis
Platichthys flesus 80 0 0 — —
Salmoniformes
Salmonidae Coregonus 6 0 0 — —
lavaretus
Oncorhynchus 5 0 0 — —
gorbuscha
Barents | Gadiformes
Sea
Gadidae Gadus morhua 25 — —
Melanogrammus 3 — —
aeglefinus
Pollachius virens 2 0 0 — —
Perciformes
Cottidae Gymnocanthus 6 0 0 — —
tricuspis
Myoxocephalus 12 4 333 1.3 5
scorpius
Pleuronectiformes
Pleuronectidae |Platichthys ﬂesus| 1 0 | 0 | — —
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Pechora
Sea

Sea of
Okhotsk

Pleuronectes

platessa
Salmoniformes
Salmonidae | Salmo salar |
Gadiformes
Gadidae |Eleginus nawaga|
Perciformes
Cottidae Myoxocephalus
scorpius
Myoxocephalus
quadricornis
Gymnocanthus
tricuspis
Pleuronectiformes
Pleuronectidae Liopsetta
glacialis
Gadiformes
Gadidae Gadus
chalcogrammus
Osmeriformes
Osmeridae Osmerus dentex |
Perciformes
Cottidae Mpyoxocephalus
stelleri
Myoxocephalus
Jjaok
Megalocottus
platycephalus
Porocottus
minutus
Gasterosteidae Pungitius
pungitius
Hexagrammidae | Hexagrammos
stelleri
Hexagrammos
octogrammus
Pholidae Rhodymenichthys
dolichogaster
Stichaeidae Alectrias
alectrolophus
Pleuronectiformes
Pleuronectidae | Limanda aspera |

50

50

75

100

100

100

100

1.0

5.7

8.0

1.0
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Table 4. Continuation

N isolates
Region Host order Host species N fish | N fish [Prevalence,, Mean [taken into
& and family P collected | infected % intensity |[molecular
analysis
Salmoniformes
Salmonidae Oncorhynchus 2 0 0 — —
gorbuscha
Oncorhynchus 1 0 0 — —
keta
Oncorhynchus 3 0 0 — —
kisutch
Oncorhynchus 1 0 0 — —
nerka
Kuril Gadiformes
Islands Gadidae Gadus 1 0 0 — —
chalcogrammus
Gadus 1 0 0 — —
macrocephalus
Perciformes
Cottidae Hemilepidotus 1 0 0 — —
papilio
Myoxocephalus 1 1 100 11.0 —
stelleri
Pleuronectiformes
Pleuronectidae | Hippoglossus 3 3 100 3.0 1
stenolepis
Lepidopsetta 2 1 50 1 1
bilineata
Table 5. List of examined potential first intermediate hosts of Progonus muelleri
(Gastropoda: Naticidae) and infection data
N isolates
Region Host species N specimens|N specimens| Prevalence, | taken into
& P collected infected % molecular
analysis
White Sea Amauropsis islandica 44 0 0 —
Crypronatica affinis 498 5 1.00 2
Euspira pallida 71 0 0 —
Barents Sea Crypronatica affinis 247 3 1.21 3
Euspira pallida 32 0 0 —
Sea of Okhotsk Cryptonatica jantostoma 173 11 6.36 4
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In the Sea of Okhotsk, maritae of P. muelleri were found in the yellowfin sole Limanda
aspera, the Steller’s sculpin Myo. stelleri, the plain sculpin Myo. jaok, the belligerent scul-
pin Megalocottus platycephalus, and in the stippled gunnel Rhodymenichthys dolichogaster.
At the Pacific coast of the northern Kuril Islands, P. muelleri maritae were recovered from
the Pacific halibut Hippoglossus stenolepis, the Pacific rock sole Lepidopsetta bilineata, and
Myo. stelleri. Rediae with cercariae similar to those of P. muelleri PM1 were recovered
from the moon snail Cr. janthostoma from the Sea of Okhotsk.

Variation of nuclear rDNA markers

Partial 28S rDNA sequences were obtained for four new isolates: two from the Sea of
Okhotsk, one from the Kuril Islands and one from the Barents Sea. They were 1128-1132
base pairs (bp) long, and completely identical to the previously published 28S rDNA se-
quences of PM1 (OM761979-81, OM761992-3). All PM1 sequences differed from those
of PM2 (OM761978, OM761982-3) by one substitution.

Sequences containing ITS2 flanked with the partial 5.8S and 28S rDNA, 514-554 bp
long, were obtained for six new isolates: one from the Barents Sea, two from the Pechora
Sea, two from the Sea of Okhotsk, and one from the Kuril Islands. They split into two
groups. A single sequence from the Pechora Sea was identical to the previously published
ITS2 sequences of PM2 from the White Sea (OM762018, OM762022-3). The rest of the
new sequences were identical to the ones of PM1 from the White Sea (OM762019-21,
OM762032-33). The difference between PM1 and PM2 was in a single nucleotide. Se-
quences from the Sea of Okhotsk and from the Kuril Islands were obtained for the same
isolates as in the 28S rDNA analysis, and they all matched the PM1 group.

Variation of mitochondrial coxI gene

Fragments of cox/ mtDNA (795 bp long) were obtained for 24 new isolates of
P. muelleri. Five sequences from Krupenko et al. (2022) were also included in the analysis.
Thus, the alignment comprised 29 sequences, and it was trimmed to the shortest one, 788 bp.
The coxI-based haplotype network is in figure 1. Two highly diverged groups were evident
in the network, with a minimal intergroup distance 0.066 + 0.009 (52 substitutions) (supple-
mentary table 1). These groups corresponded to PM1 and PM2 from the nuclear marker
analysis and from the previously published data on cox!/ (Krupenko et al., 2022). The
distances within groups did not exceed 0.021 £ 0.005 (16 substitutions). PM2 comprised
three haplotypes, two from the Pechora Sea, and one from the White Sea. Within PM1,
we had isolates from all the sampled areas. Also, PM1 split into two subsets (PM1la and
PM1b) matching the geographical origin: one subset comprised isolates from the European
seas, and the other from the Pacific Northwest. The maximal genetic distances within the
European subset were 0.003 + 0.002 (2 substitutions); within the Pacific subset, the dis-
tances were higher, up to 0.010 £ 0.004 (8 substitutions). The minimal distance between
the subsets was 0.014 + 0.004 (11 substitutions).

The 11 isolates in the Pacific subset PM1b formed ten different haplotypes. In the Eu-
ropean subset PM1a, there were only four haplotypes among 14 isolates. Three of these
haplotypes were restricted to the White Sea, and one more, the dominant, combined isolates
from the Barents and Pechora Seas.
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Figure 1. Haplotype network of Progonus muelleri isolates (N = 29) based on partial cox/ gene
sequences. Circle size represents the haplotype frequency. Black dots indicate missing haplotypes.
Number of hatch marks corresponds to the number of substitutions between haplotypes. Colored
background indicates three haplogroups within the P. muelleri species complex. Isolates taken
from first intermediate hosts labeled purple, from second intermediate hosts labeled pink,

and from definitive hosts labeled black. Asterisks mark the isolates for which nuclear ribosomal
data are available (see table 2). Abbreviations: Cap_sep — Caprella septentrionalis;

Cry_aff — Cryptonatica affinis; Cry_jan — Cryptonatica janthostoma; Hip_ste — Hippoglossus
stenolepis; Lep_bil — Lepidopsetta bilineata; Lim_asp — Limanda aspera; Meg_pla — Megalocottus
platycephalus; Myo_jao — Myoxocephalus jaok; Myo _qua — Myoxocephalus quadricornis;
Myo_sco — Myoxocephalus scorpius; Myo_ste — Myoxocephalus stelleri,

Rho_dol — Rhodymenichthys dolichogaster.

For the phylogenetic reconstruction, we removed the identical sequences from our cox/
dataset of P. muelleri, and added other species from the subfamily Derogeninae: Derogenes
varicus (Miiller, 1784) Looss, 1901, D. abba Bouguerche, Huston, Karlsbakk, Ahmed &
Holovachov, 2024, D. ruber Liihe, 1900, and D. lacustris Tsuchida, Flores, Viozzi, Rauque
& Urabe, 2021. The following outgroups were selected: Allogenarchopsis problematica
(Faust, 1924) Urabe & Shimazu, 2013, Didymocystis wedli Ariola, 1902, Genarchopsis
goppo Ozaki, 1925, and Thometrema patagonicum (Szidat, 1956) Lunaschi & Drago, 2001.
The alignment comprised 59 sequences, and after trimming it was 788 bp long. ML and
BI analyses resulted in similar tree topologies, except for the relationship between D. abba
and D. ruber (fig. 2A). Two groups of P. muelleri (PM1 and PM2) were closely related
to each other with 99% (ML) and 1 (BI) support values. They formed a common branch
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Figure 2. Phylogenetic relationships within the Derogeninae resulting from Maximum Likelihood
analysis based on partial cox/ gene sequences. 4. Complete tree (nodes with sequence differences
below 0.02 are collapsed). B. Expanded part of 4 (in rectangle) with Progonus sequences. Boot-
strap support values in percent are shown at nodes, followed by posterior probabilities from the
tree built for the same dataset with BI method. Support values lower than 75 (ML) and 0.9 (BI)
are not shown. Scale bars show the substitution rate. Newly generated sequences are in bold.
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with a clade comprising D. varicus, D. abba, and D. ruber, with high support values in
both ML and BI analyses. Derogenes lacustris fell separately from the other species of
the genus. All species-level taxa were well-supported. Within PM1, the isolates from the
European seas (PMla) formed a well-supported clade (fig. 2B). PM1b from the Pacific
Northwest was resolved as paraphyletic. Within both PM1a and PM2, the most diverged
were the isolates from the White Sea.

General considerations on morphology

Molecular data outline three groups within Progonus muelleri: PM1la, PM1b and PM2.
The measurements of maritae for these groups are given separately in table 6, together with
the measurements from Odhner (1905). Maritae of PM1a and PM1b were very similar in
metrical characteristics. However, the sucker ratio was smaller in PM1b, as well as the
range of egg lengths. Maritae of PM2 were generally larger than those of PM1, and in
this characteristic closer to the specimens of Odhner. The sucker ratio was higher in PM2.
Among the non-metrical characters, one was conspicuous: the wall of the sinus sac was
substantially thinner in PM2 than in PM1, and thus the outline of this organ was barely

visible (fig. 3).

Table 6. Measurements of Progonus muelleri maritae

Measured P. muelleri PMIa PMIb PM2
character © (ihner 1905) (based on 8 (based on 7 (based on 5
i hologenophores') hologenophores) | hologenophores?)
Body length 1500-2000 1231 (745-1827) | 1222 (848-1575) 1724 (1351—
2110)

Body maximum 370-500 326 (242-471) 342 (229-471) 449 (359-610)
width
Forebody N/A 559 (300-828) 523 (362-727) 714 (548-973)
Forebody to N/A 45 (40-48) % 43 (33-49) % 41 (39-46) %
body length ratio
Post-cecal N/A 163 (115-206) 186 (118-286) 303 (206-390)
region
Oral sucker 150-180 121 (97-147) x 136 (96-166) x 152 (104-182) x

(diameter) 131 (97-153) 137 (98-174) 164 (115-225)
Ventral sucker 320400 241 (174-351) x 246 (172-325) x | 363 (291-464) x

(diameter) 256 (176-362) 253 (179-345) 379 (294-464)
Sucker-length 2.13-2.22 2.01 (1.65-2.44) 1.79 (1.39-2.11) | 2.44 (2.08-2.80)
ratio (calculated
Sucker-width from minimal | 5 o5 (1 67 2.58) | 1.91(1.53-2.38) | 2.34 (2.06-2.56)

. and maximal
ratio .
diameter values)
Pharynx 85 62 (49-73) x 74 66 (53-79) x 73 72 (60-96) x 91
(62-85) (37-91) (73-126)
Sinus sac N/A 72 (59-86) x 85 76 (54-90) x 92 | 76 (64—-114) x 86
(72-112) (65-116) (78-104)
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Sinus organ 25 32 (23-40) 28 (21-38) 37 (26-56)
length
Pars prostatica N/A 118 (65-184) 98 (61-166) 145 (116-161)
length
Seminal vesicle N/A 86 (53-148) x 54 | 116 (78-179) x 57 | 154 (111-173) x
(28-62) (44-71) 77 (65-93)
Left testis N/A 85 (65-110) x 80 115 (92-146) x 139 (125-164) x
(32-113) 104 (57-142) 116 (103-134)
Right testis N/A 107 (78-166) x 76 | 119 (86-142) x 94 | 139 (113-167) x
(49-123) (50-142) 119 (95-142)
Ovary N/A 129 (98-186) x 113 (70-149) x 92 | 141 (111-177) x
105 (63-177) (62—-120) 119 (78-151)
Left vitelline N/A 142 (99-203) x 104 (52-142) x 80 | 136 (124-144) x
mass 106 (76-173) (61-104) 91 (80-100)
Right vitelline N/A 135 (93-206) x 90 | 101 (65-131) x 83 | 136 (123-148) x
mass (50-129) (59-113) 102 (94-114)
Eggs 54-60 x 25-29 53 (44-63) x 26 49 (41-55) x 25 50 (43-56) x 26
(22-31) (20-31) (21-30)

! Five new specimens and three specimens from Krupenko et al. (2022).
Some measurements of hologenophores from the previous study are revised and corrected.

2 Three new specimens and two specimens from Krupenko et al. (2022).
Some measurements of hologenophores from the previous study are revised and corrected.

Figure 3. Sinus sac and sinus organ in maritae of PMla (4), PM1b (B) and PM2 (C).

Acetocarmine, DIC. Abbreviations: so — sinus organ, ssw — sinus sac wall.

Cercariae of PM1b from Cr. janthostoma (fig. 4A) were apparently different from those
of PMla from Cr. affinis (fig. 4B) previously described from the White Sea (Krupenko
et al., 2022). The caudal cyst of PM1b was larger; the fin was different in shape, wider;
immotile threads were shorter and more numerous (11-13 versus 7-11, often 8 in PM1a).
Below we provide infection data for PM1b and describe its intramolluscan life-cycle stages.
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For the prevalence and intensity values in the definitive hosts, we assume that all the
P. muelleri maritae obtained from the Pacific Northwest belong to PM1b. We also suggest
referring to the genetic lineages of P. muelleri defined through molecular data as ‘Progonus
cf. muelleri’ followed by a genetic group name.

Figure 4. Comparison of cercariae of PM1b (4) and PM1a (B); host names and photographs
placed along with the cercariae drawings. Abbreviations: ap — caudal cyst aperture, cb — cercaria
body, dt — delivery tube, fi — fin, ic — inner cyst layer, it — immotile threads, la — locomotory
appendage, oc — outer cyst layer.

Description of Progonus cf. muelleri PM1b

Family Derogenidae Nicoll, 1910

Subfamily Derogeninae Nicoll, 1910

Genus Progonus Looss, 1899

Localities: Taui Bay (Sea of Okhotsk); Paramushir Island (Kuril Islands).

Definitive hosts: Limanda aspera, Myoxocephalus stelleri, Myo. jaok, Megalocottus
platycephalus, Rhodymenichthys dolichogaster, Hippoglossus stenolepis, Lepidopsetta bi-
lineata.

Site in definitive host: stomach.

Prevalence in definitive host: 4 of 4 Lim. aspera, 2 of 2 Meg. platycephalus, 3 of 4
Mpyo. stelleri, 2 of 2 Myo. jaok, 1 of 1 R. dolichogaster (Taui Bay, Sea of Okhotsk); 2 of 2
H. stenolepis, 1 of 1 Lep. bilineata, 1 of 1 Myo. stelleri (Paramushir Island, Kuril Islands).

Mean intensity in definitive host: 5 in Lim. aspera, 1 in Meg. platycephalus, 5.7 in
Myo. stelleri, 8 in Myo. jaok, 1 in R. dolichogaster (Taui Bay, Sea of Okhotsk); 2.5 in
H. stenolepis, 1 in Lep. bilineata, 11 in Myo. stelleri (Paramushir Island, Kuril Islands).
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First intermediate host: Cryptonatica janthostoma (Deshayes, 1839) (Caenogastropoda,
Littorinimorpha, Naticidae).

Site in first intermediate host: reproductive and digestive glands.

Prevalence in first intermediate host: Gertner Bay 6.0%, N = 67; Nagaev Bay 7.7%,
N = 26; Ola lagoon 1.5%, N = 65; Veselaya Bay 20.0%, N = 15.

Voucher material: Isogenophores 2024.11.13.001-003 of isolates D45.9, D45.11 and
D45.12, and hologenophores 2024.11.13.004—10 of isolates D45.2, D45.3, D45.4, D45.5,
D45.6, D48.5 and D48.6 are deposited in the Helminths collection of the Zoological Insti-
tute of the Russian Academy of Sciences (ZISP), section Trematoda (non-type material).

Representative DNA sequences in GenBank: PQ568260-2 (28S); PQ567370-1,
PQ567375 (ITS2); PQ463719-27, PQ463735-6 (coxl).

Maritae structure complies with the description of Levinsen (1881) and to the redescrip-
tions by Odhner (1905) and Bouguerche et al. (2024). The measurements based on seven
hologenophores are provided in table 6. Our specimens were smaller than those of Odhner
on average, and the sucker ratio was smaller. Eggs were also smaller on average than in
the descriptions of Levinsen (1881) and Odhner (1905).

Rediae measurements based on 16 ethanol-fixed worms from three different host speci-
mens. Rediae vermiform, 2262 (1322-3487) x 233 (167-303). Pharynx 54 (43-68) x 42
(35-51). Cecum 1085 (593-1640) long, 49 (32—71)% of body length. Birth pore near mouth
opening. Infective cercariae found only in isolate D45.12. Rediae with infective cercariae
generally bigger (2216-3487), though proportions of body and organs similar to those of
smaller rediae with developing cercariae.

Infective cercariae measurements based on ten glutaraldehyde-fixed specimens. Cercariae
of cystophorous type, with tail forming caudal cyst 403 (380—416) long, rounded in cross
section, maximal diameter 87 (77-109). Anterior end spherical, with aperture, opposite end
pointed. Cyst two-layered, with broad space between layers. Outer layer forming heart-
shaped fin at pointed end, 121 (108-131) long, 105 (77-119) wide. Delivery tube and
cercaria body within cyst in infective cercariae. Locomotory appendage attached near fin
base, 284 (267-303) long, 19 (17-21) in diameter at base. At end of locomotory append-
age, 11-13 immotile threads, 314 (283-350) long.

DISCUSSION

Criteria for species recognition are widely discussed in light of constantly emerging
new molecular data. For the trematodes, Bray et al. (2022) proposed that differentiation of
any two close species must be based on (1) reciprocal monophyly in the most discriminat-
ing available molecular marker, and (2) either morphological differences or distinct host
distribution. Here, we tested this model of species recognition on Progonus muelleri, one
of the fish hemiuroid trematodes with the widest geographic range covering the Arctic,
Atlantic and Pacific Oceans in the Northern Hemisphere (Levinsen, 1881; Odhner, 1905;
Issaitschikov, 1933; Polyansky, 1955; Zhukov, 1963; Brinkmann, 1975; Bray, 1979).

Progonus muelleri has quite a wide specificity for the definitive hosts, being recorded
from over 60 fish species (summarized at WoRMS, 2024). However, it tends to occur more
often in sculpins and flatfishes. The life cycle of P. muelleri has been described recently; it
involves the naticid gastropod Cryptonatica affinis as the first intermediate host and caprel-
lid amphipods as the second (Sokolov et al., 2021; Krupenko et al., 2022). Previous data
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also showed the possible existence of cryptic species within P. muelleri, lineages PM1 and
PM2, living in sympatry in the White Sea (Krupenko et al., 2022). In the present study, new
isolates of P. muelleri maritae were obtained from the Barents and Pechora Seas, and from
the Pacific Northwest from several fish species. Along with this, in the Pacific Northwest,
rediae and cercariac morphologically similar to those of P. muelleri PM1 were obtained
from another first intermediate host, Cr. janthostoma. Through the nuclear markers (28S
rDNA and ITS2), isolates from the Pacific Northwest were identical to the ones of PM1
from the European sub-Arctic. Consistent results were obtained from the analysis of cox/
gene fragments, indicating high similarity of PM1 isolates from the European sub-Arctic
and from the Pacific Northwest. Moreover, these isolates differ from each other less than
those of PM1 and PM2 in sympatry. This indicates that PM1 and PM2 probably represent
two different species. Notably, intermediate hosts are known only for PM1, not for PM2.
Of these, one may represent P. muelleri sensu stricto. However, we can’t tell exactly which
one, as the maritae of these species demonstrate minor morphological differences, and both
are similar to the type material described by Levinsen (1881) and to the more detailed
redescriptions by Odhner (1905) and Bouguerche et al. (2024).

In general, sampled maritac of PM2 are bigger, and their sucker ratio is greater than
in PM1, though the ranges overlap. A possible good differential characteristic is linked
with the sinus sac: its wall is visibly thinner in PM2. The documented distribution of
PM1 and PM2 may be a clue to the question of which one of them is P. muelleri sensu
stricto. PM1 has been sampled in regions both with high salinity (like the south coast of
the Barents Sea) and lower salinity (the White and Pechora Seas). PM2 has been sampled
only in the White and Pechora Seas, not in the Barents Sea. Thus, its distribution may be
restricted to the regions with the salinity below an average oceanic, possibly depending
on the distribution of the first intermediate host which is yet unknown. The type local-
ity of P. muelleri is the West Greenland Shelf (Levinsen, 1881), an area with normal
oceanic salinity (Rysgaard et al., 2020). So PM1 is more likely to be P. muelleri s. str.
However, as long as strong evidence is lacking, we suggest the usage of temporary names
P. cf. muelleri PM1 and P. cf. muelleri PM2.

Another question is the conspecificity of the two distant linecages of PM1 from the Eu-
ropean sub-Arctic (PM1a) and from the Pacific Northwest (PM1b). They do not differ in
the analyzed nuclear markers, but demonstrate clear divergence in the cox/ gene. It could
be intraspecific and resulting from geographic remoteness enhanced by the life-cycle traits:
usage of benthic crustaceans as the second intermediate hosts (instead of planktonic in the
related species of Derogenes (Kaie, 1979)) and sedentary fish (sculpins and flatfishes) as
preferred definitive hosts. However, differences between PM1a and PM1b in the structure
of cercariae and first intermediate host species may rather be treated as interspecific. Alter-
natively, these differences could be host-induced and intraspecific, if PM1 utilizes various
species of the genus Cryptonatica as the first intermediate hosts. We suggest that the latter
hypothesis is likely improbable, but to reject it more data are needed: either material from
Cr. affinis from the Pacific Northwest for comparison, or experiments on cross-infection of
the first intermediate hosts. If PM1b appears distinct from PM1a, it should be described as
a new species. An uncertainty of the PM1b status is also due to our cox/-based phylogeny
(Fig. 2): PM1b is not resolved as monophyletic, and thus does not meet the most impor-
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tant taxonomic criterion (Bray et al., 2022). So, isolates of P. muelleri should probably be
tested with alternative markers, or with an extended dataset comprising more derogenids.

It is also important to point out that the circumpolar distribution of Cr. affinis has
never been tested by the molecular methods, and we cannot be sure that Cr. affinis from
the Pacific is the same as in the Arctic and Atlantic. Preliminary unpublished data indicate
that even in the White Sea two species of “Cr. affinis” live in sympatry (Dr T. Neretina,
personal communication). Thus, the lack of knowledge on the host cryptic diversity hinders
the investigations on parasites.

Regarding the genetic variation in cox/ gene, there are a few more details to dis-
cuss. First is the lack of shared haplotypes between the White Sea and nearby Barents
and Pechora Seas both in PM1 and PM2. This suggests a restricted gene flow between
these areas, and is probably linked with the low mobility of all the hosts in the life cycle
(Blasco-Costa et al., 2012). Such restrictions may eventually incite speciation (Huyse et
al., 2005). Second, the haplotype diversity of PM1b from the Pacific Northwest is much
higher than that of PMla in the European sub-Arctic. This indicates possible bottleneck
occurrence for the PM1a, and suggests the Pacific origin of the whole PM1 lineage. The
position of PM1b isolates on the cox/-based tree supports this conclusion. Thus, in this
respect, PM1 is similar to the majority of the marine organisms in the Arctic which have
a Pacific origin (Vermeij, 1991; Briggs, 2003). Further speculations on how the lineages
of P. muelleri diverged, and is there a clear genetic gap between PMla and PMI1b, are
limited by the lack of data from the Arctic seas of Siberia.

The interrelationships within the subfamily Derogeninae resolved here with the cox!
data are similar to the previous assessment through the 28S rDNA sequences (Bouguerche
et al., 2023, 2024). Notably, D. lacustris forms a branch separate from the other species of
the genus which have sister relationships with the P. muelleri complex. This indicates that
D. lacustris should be probably transferred to a separate genus, differentiated through its
affinity to the freshwater environment. However, there are 24 more species of the Dero-
genes lacking any molecular data. These are needed for a well-grounded revision of the
Derogeninae and a differential diagnosis of a new genus for D. lacustris.
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IMPOBEPKA T'UITOTE3bI O TPAHCAPKTUYECKOM APEAJIE
JUI'EHEN PROGONUS MUELLERI (DEROGENIDAE)
C UCIIOJIb30OBAHUEM MOJIEKVYIISAPHBIX JJAHHBIX

. 0. Kpynenko, I. A. Kpemues, A. I'. Tonuap, O. A. Crobkuna, K. B. Perens

KuaroueBsie ciaoBa: Trematoda, Hemiuroidea, reorpaduueckoe pacupocTpaHeHHeE,
KPHUITHYCCKHUE BUJBI, )XU3HCHHBIC IIHKIIbI

PE3IOME

MHorue npeacTaBUTeNM TpemaTos HajcemelcTBa Hemiuroidea xapakTepH3yloTCs IIHPOKUM
reorpaduueckuM pacrpoctpaneHueM, Brimodarommm CesepHblit JlenoButelii, ATantnueckuit u Tuxuit
okeaHbl. OHAKO TOIBITOK IIPOBEPUTH MOJICKYJSIPHEIMH METOAMH JTH JaHHBIE O PacHpPOCTPAHCHUN
MIPAaKTHYECKH HE MPEIIPHHUMAIOCE. B maHHON paboTe MBI IPOBENIN MOJICKYISIPHBIN aHANIN3 BHAA
Progonus muelleri (Levinsen, 1881) (Derogenidae) u3 oTnaleHHBIX PETHOHOB: €BPOICHCKOM
cybapkruku (bemnoe, bapenneso u Iledopckoe Mops) u ceBepo-3amana Tuxoro okeana (OxoTckoe
MOpE M THXOOKeaHcKoe nmodepexxbe Kypuinbckux octpoBoB). [loka3aHo, 4To 1Ba ICEBIOKPHITHYECKUX
Buja B npenenax P. muelleri, PM1 u PM2, BcTpeuaroTcss B CUMIIATPUH B €BPOICHCKON CyOapKTHKe.
OHHU MMEIOT HEe3HAYMTENIbHBIC Pa3inuus B cTpoeHHH MapuT. PM1 Takke ObUI 3aperucTpUpoBaH Ha
ceBepo-3amaze Tuxoro okeana (PM1Db), rme oH UMeeT YeTKHUE OTIIMYHS B F'eHE cox/ OT eBpPOIECHCKON
cybapkruueckoit imaun (PM1a). Bputi onmcaHsl CTanu KU3HEHHOTO IUKIa P. muelleri ¥3 MOIUTFOCKOB
OXOTCKOTO MOpsI, ¥ TIPOBEACHO X CPaBHEHHE C TAKOBBIMH M3 bemoro mopsi. MBI mpenmonaraem, 4ro
HaIll MaTepuall MPeACTaBICH TpeMs Pa3sHbBIMH BHUIAMH, OHAKO TTOKa HEIOCTATOYHO NAHHBIX, YTOOBI
CKa3aTh 5TO HABEPHSKA, a TAKKe BBIICHUTH, KAKOM M3 HHUX IpEACTaBIAeT cobort P. muelleri sensu
stricto.
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Variability of the marginal hooks of Gyrodactylus teuchis parasitizing rainbow trout Oncorhyn-
chus mykiss (Walbaum, 1792) was studied in cage farms situated in water bodies of the Baltic and
White Sea drainage basins. Differences between groups proved to be predicated on two characters —
marginal hook total length (MHTL) and marginal hook sickle length (MHSL). The probability of
correctly identifying a specimen as belonging to the White Sea or Baltic group relying on the dis-
criminant function based on these predictors is 98.6%. Meanwhile, when the function was tested on
the worms whose samples were not involved in discriminant analysis, its predictions were correct
only in 73% cases. These results indicate substantial intraspecific variability in the above mentioned
characters in G. teuchis.

Keywords: Oncorhynchus mykiss, aquaculture, ectoparasites, haptoral hooks
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In Europe, Gyrodactylus teuchis Lautraite, Blanc, Thiery, Daniel & Vigneulle, 1999 is
a widespread parasite of wild and farmed salmonids (Harris et al., 2004; Rokicka et al.,
2007). For a long time, the lack of adequate genetic characterization and morphological
similarity led to confusion between G. teuchis and the widely known potentially epizootic
parasite of salmonids Gyrodactylus salaris Malmberg, 1957. Some authors (Cunningham
et al., 2001) described these species as cryptic to each other, so the species identification
of G. teuchis still required a combination of the morphological and molecular approaches.
Advancements in optical and digital techniques as well as latest multivariate statistical
analysis packages have enabled convincing visualization of morphological differences be-
tween gyrodactylid species, namely G. teuchis vs. G. salaris (Hahn et al., 2011). As we
know, morphological analysis in the traditional taxonomy of gyrodactylids largely builds
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upon the assessment of a stable species characters — the shape of the hamuli and marginal
hooks of the opisthaptor (Ergens, 1985). On the other hand, morphometric analysis of
individual structural elements demonstrated high variability of their values, which was
sharper for hamuli and smoother for marginal hooks (Kulemina, 1977). The variability
vector depends on external environmental impacts, most importantly water temperature
(Ergens, 1976; Kulemina, 1977).

The aim of this study was to assess the distinctive morphometric features of marginal
hooks in G. feuchis worms collected from rainbow trout reared in cages in lakes of Karelia
(Baltic and White Sea basins) during the cold season.

MATERIALS AND METHODS

Fish were sampled on 11-30 May 2023 from cages located in “Tulguba” (Lake Onego), “Raigu-
ba” (Lake Sundozero, Lake Onego catchment), “Rautalahti”, “Lamberg” (Lake Ladoga), and “Tiksha”
(Lake Kalmozero, catchment of the Kem River, draining to the White Sea) (Table 1).

Table 1. Sampling sites and characteristics of the fishes

Farm Localities (bay or lake) D{)ﬁ;liige Nuemng;igiglsh (X:flitég) LengtC}:n(AB),

Tulguba Kondopozhskaya Bay, Baltic Sea 16 228.7+£18.8 29.2+0.7
Lake Onego

Raiguba | Sundozero, Lake Onego | Baltic Sea 15 65+6.1 19.8+0.6

Lamberg Lake Ladoga Baltic Sea 20 47.6+3.1 16.6+0.3

Rautalahti | Rautalahti, Lake Ladoga | Baltic Sea 15 210.649.8 28.5+0.4

Tiksha Kalmozero White Sea 18 21.1£1.3 11.9+0.3

Water temperature was measured with a hand-held temperature meter (Polaris) at 1-3 m and
7 m depths.

Partial parasitological dissection was applied to 84 rainbow trout specimens. Parasitological sam-
ples were processed by standard techniques (Bykhovskaya-Pavlovskaya, 1985). The fish were im-
mobilized and all fins were examined under LOMO MSP-2 microscope with magnification ranging
from x7 to x45. When finding helminth-infected fins, they were transferred to and stored in 5 ml
Eppendorf tubes with 96° ethanol. When making glycerol-gelatin slides, the cut-off attachment disk
was moved from the water drop on the glass slide into a drop of Proteinase K (60 pg/ml) for several
minutes to digest the soft tissues and separate the hard parts. Images were taken on Olympus BX-53
microscope with DIC option (KarRC RAS Core Facility, Petrozavodsk, Russia).

Measurements of marginal hooks (um) from 92 helminth specimens were taken in the Levenhuk
ToupView program, V. Levenhuk, Inc., for seven features, according to Shinn et al. (2004): marginal
hook sickle length (MHSL), marginal hook sickle proximal width (MHSPW), marginal hook toe length
(MHSTL), marginal hook sickle distal width (MHSDW), marginal hook aperture (MHAD), marginal
hook total length (MHTL), and marginal hook shaft length (MHSHL). The measurements of one
marginal hook of a G. feuchis specimen were randomly chosen to be used in the statistical analysis.

The distributions of morphological character values were tested for normality using the Shapiro-
Wilk test. Two-sample tests were applied for pairwise comparisons between sample sets. The ob-
served frequency distributions were compared by the Kolmogorov—Smirnov test, homogeneity of
the variances was assessed by the Fisher’s test and significance of the difference in means by the
Student’s test (basic functions in R Core Team, 2024). The homogeneity of covariance matrices of
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the characters (multivariate normality) was checked by Box’s M-test with approximated Pearson’s
chi-squared test (da Silva, 2022). The standard a = 0.05 level was accepted as a critical value for the
significance of differences. The worms were classified by linear discriminant analysis (LDA, Ripley
et al., 2024). The predictors, i.e. the morphological characters of greatest discriminatory value, were
selected by a stepwise procedure with between-group differences estimated by Wilk’s 1 value ap-
proximated by Fisher’s criterion (Roever et al., 2023). Coefficients of the discriminant function and
then its values for each specimen were calculated from the predictor datasets. The significance of the
resultant equation was measured by the ratio of the between-group covariance matrix discriminant
to the within-group covariance matrix discriminant (Wilk’s A test). The value of the discriminant
function at the point of intersection of the Gaussian curves for the tested groups was taken as the
intergroup separation boundary.

The data were processed in the MS Excel and R 4.4.0 (R Core Team, 2024) environments with
the use of basic functions and functions of the packages ‘biotools’ (da Silva, 2022), ‘klaR’ (Roever
et al., 2023), and ‘MASS’ (Ripley et al., 2024).

RESULTS AND DISCUSSION

Testing of our helminth samples showed that only a combination of three of them (from
“Tulguba” (n = 21), “Lamberg” (n = 29), and “Tiksha” (n = 20)) meets the requirements
for discriminant analysis (normal distribution and homogeneous variances for each mor-
phological character). Furthermore, as there were no significant differences between worms
from lakes Onego and Ladoga (“Tulguba” and “Lamberg”, Baltic Sea basin) in the means
of any of the haptoral (marginal hooks) character measurements (Student’s test: ¢ < 1.51,
p > 0.139), the subsets could be pooled together. Worms from Lake Kalmozero (“Tiksha”,
White Sea basin) had smaller hooks on average (Table 2).

Table 2. Statistical parameters of the marginal hook measurements
of different samples of G. teuchis

Parameters Drainage basin Two sample tests
Measurements Baltic Sea White Sea Test »
n 50 20
Marginal hook range 7.97-9.10 7.33-8.24 KS=0091 <0.001
sickle length M 8.571 7.733 r=12.49 <0.001
(MHSL) S 0.251 0.260 F=107 0.814
/4 0.927 0.340
Marginal hook range 4.82-6.09 4.67-5.49 KS=0.75 <0.001
sickle proximal M 5.557 4.992 t=6.85 <0.001
width (MHSPW) s 0.266 0.234 F=128 0.563
12/4 0.417 0.748
Marginal hook range 1.84-2.56 1.49-2.31 KS=0.46 0.003
toe length M 2.205 2.030 1 =3.86 <0.001
(MHSTL) s 0.160 0.198 F=153 0.234
W 0.978 0.147
Marginal hook range 6.86-8.35 6.58-7.91 KS=0.26 0.248
sickle distal M 7.487 7.345 =178 0.078
width (MHSDW) S 0.286 0341 F=143 0316
pw 0.310 0.725
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Table 2. Continuation

Parameters Drainage basin Two sample tests
Measurements Baltic Sea White Sea Test »
n 50 20

Marginal hook range 6.39-7.73 6.07-6.88 KS=0.88 <0.001
aperture M 7.111 6.532 =924 <0.001
(MHAD) S 0.252 0.192 F=173 0.191

V2.4 0.202 0.845
Marginal hook range 36.90-42.05 | 33.68-37.60 KS=0.98 <0.001
total length M 39.561 35.197 r=16.32 <0.001
(MHTL) s 0.987 1.072 F=1.18 0.624

pw 0.664 0.164
Marginal hook range 28.69-34.09 | 26.55-30.17 KS=0.94 <0.001
shaft length M 31.533 27.961 t=1436 <0.001
(MHSHL) S 0.912 1.009 F=122 0.555

V2.4 0.226 0.071

Note. n — sample size, range — range of variability, M — mean, S — standard deviation,

pW — significance of difference from normal distribution (Shapiro—Wilk test), KS — difference
of observed distributions (Kolmogorov—Smirnov test), ¢ — difference of means (Student’s test),
F — difference of variances (Fisher’s test), p — significance of the differences.

Significant differences are shown in bold.

Considering that water temperature in Lake Kalmozero during the sampling period was
higher (12.9°C at 1 m depth, 8.1°C at 7 m) than in lakes Onego and Ladoga (4.7°C and
5.3°C at 1 m depth, 5°C and 6.5°C at 7 m), then by analogy with, for example, cyprinid-
hosted or salmonid-hosted gyrodactylids, for which inverse correlation between the size of
attachment organs and the temperature was demonstrated (Ergens, 1976, 1985; Kulemina,
1977; Mo, 1991a, b, c), we can suppose that the intergroup differences observed in our
case are due to the different thermal regimes of the lakes.

Generalized distinctions between worms from waters in the Baltic and White Sea drain-
age basins were measured by linear discriminant analysis (LDA). Selection by a stepwise
procedure yielded two meaningful morphological characters, which were used as predictors
of specimens’ group identity (Table 3).

Table 3. Results of stepwise selection of meaningful characters and the linear discriminant
function Z for morphology-based classification of G. teuchis from water bodies in the Baltic and
White Sea drainage basins

Attribute Wilk’s 4 F )2 Coefficients
Marginal hook total length (MHTL) 0.203 266.22 <0.001 -0.767
Marginal hook sickle length (MHSL) 0.185 147.30 <0.001 -1.462

Linear discriminant function: Z = -0.767*MHTL — 1.462*MHSL + 41.569

Note. Wilk’s 4 — between-group difference estimate, 7' — approximated Fisher criterion,
p — significance of differences.
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They are the marginal hook total length (MHTL) and marginal hook sickle length
(MHSL), the transgression of their distributions shown in Fig. 1.

Figure 1. Transgression of the frequency distributions of the morphological characters that predict
the discriminant function Z: / — Baltic Sea basin, 2 — White Sea basin.

The rest of the characters did not improve the discrimination. The between-group
variance of the predictors was significantly greater than within-group variance (Wilk’s
A = 0.185, approximate F' = 147.30, p < 0.001), the overall probability of predicting cor-
rectly was 98.6%, i.e. only one of 70 specimens was misidentified. The upper boundary for
worms from the Baltic Sea basin and the lower boundary for worms from the White Sea
basin are aligned in point Z ~ 0.73 with P = 96.4% (Fig. 2), indicating the probability that
no more than 4.6% of individuals from the sampled localities can be classified erroneously.

Figure 2. Distribution of the discriminant function Z values for G. teuchis from water bodies

in the Baltic (/) and White (2) Sea drainage basins. Deviation from normality is insignificant
(Shapiro—Wilk test: W < 0.939, p > 0.225). Red line marks the threshold value (correct prediction
probability P ~ 96.4%, see also text).

At the same time, based on the values of the discriminant function Z computed for the
available 22 specimens of G. feuchis from other water bodies in the Baltic Sea drainage
basin — “Rautalahti” (Lake Ladoga) and “Raiguba” (Lake Sundozero), at least 73% of the
worms were placed into the Baltic group and the rest fell into the White Sea group.
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The morphological features of gyrodactylid haptoral parts studied previously
by Hahn et al. (2011) exhibited no intraspecies variation where the environmental condi-
tions were the same. In several species examined (G. feuchis, G. salaris and G. thymalli),
only 16 of 26 characters tested the normality for further calculations of parametric statis-
tics. Similarly to our results, they found that not a single character can be diagnostic on
its own and discrimination between species or, in our case, between geographical groups
of populations, requires a combination of characters. Ultimately, Hahn et al. (2011) found
that the marginal hook characters that can provide discrimination between samples of
G. teuchis and G. thymalli were MHTL and MHSHL, while G. teuchis was discriminated
from G. salaris by MHSDW and MHAD.

Our results provide evidence of a wide intraspecies variability of G. feuchis and likely
bring out the trend for a smaller size of hooks in dependence with the thermal regime
of the water bodies. This will need to be verified using larger samples covering a wide
temperature range. The key characters that permitted reliable discrimination between gyro-
dactylid specimens were the marginal hook total length (MHTL) and marginal hook sickle
length (MHSL). A task that remains relevant is building up data on the haptoral sclerites of
gyrodactylids to enable more effective discrimination between the parasites and to expand
their applicability for diagnosing quarantine species by veterinary services.
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N3MEHYMBOCTD CTPYKTYP IIPUKPEITUTEJIBHOI'O JIMCKA
T'EJIBMUHTOB GYRODACTYLUS TEUCHIS LAUTRAITE, BLANC, THIERY,
DANIEL & VIGNEULLE, 1999 (MONOPISTHOCOTYLA: GYRODACTYLIDAE),
[TAPABUTUPYIOILIIMX HA CAJIKOBOM PAJTY)KHOM ®OPEJIU
B BOOIOEMAX KAPEJIMN

A. H. [apmykos, B. B. Top6au, E. I1. Hemko

KuaroueBsble cioBa: Oncorhynchus mykiss, akBakynabsTypa, SKTONAPa3UTHl, IPUKPEITH-
TEJIbHBIE KPIOYbs

PE3IOME

V3MeHUNBOCTE KpaeBHIX KpIoubeB uepBeil Gyrodactylus teuchis, mapa3uTHPYIOMUX Ha pajly’KHOI
dopemu Oncorhynchus mykiss (Walbaum, 1792), u3ydanyu B caIKOBBIX XO3SHCTBaX, pPaclOIOKEHHBIX
B aKBaTOPHSX BOIOEMOB OacceliHoB banrmiickoro u bemoro Mopeii. YcTaHOBIEHO, YTO MEKIPYIIIOBBIC
pa3nuuus OmpenensioTes IByMs MpU3HaKaMu — o0Iel JmHOM KpaeBoro kprouka (MHTL) n umuHOM
coOcTBeHHO Kprouka (MHSL). BeposATHOCTh MPaBUIBHOTO MPOTHO3a MPUHAIIEKHOCTH 0CO0OHU
K OemoMopcKoif uiau OanTUICKON rpyrie Mo CKOHCTPYHPOBAaHHOW Ha OCHOBE ITHUX NMPEIUKTOPOB
JUCKPUMUHAHTHOW (QyHKIMK cocTaBmia 98.6%. Mexay Tem ampoOarus (GyHKIHMH Ha Mapa3uTax,
BBIOOPKM KOTOPBIX HE HCIIOIB30BAJHM B AMCKPHMHUHAHTHOM aHAlM3e, Jaja NMPaBHIbHBIA IPOrHO3
mumb B 73% ciaydaeB. IlomydeHHBIC pe3ynbTaThl yKa3hIBAIOT HA CYMIECTBEHHYIO BHYTPHBHOBYIO
N3MEHYNBOCTH M3y4YECHHBIX NMpU3HAKOB y G. teuchis.
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Ha mpotsoxennn 2018-2024 rogoB u3ydanach MHBa3Us MOJUTIOCKOB Succinea putris B CaHKT-
[lerepOypre u Jlenunrpazackoit ob6mactu. OCHOBHOE BHUMAHHUE YIEISUIOCH 3apakKEHHOCTH YIUTOK
criopounctamu Tpemaron Leucochloridium. bpuio HaiineHo Tpu Buaa 3toro poxa: L. paradoxum,
L. perturbatum wn L. vogtianum. OnHaKo B XO/€ BCKPBITUS MOJUIIOCKOB Succinea putris ObUI0 OT-
MEYEHO €lle CeMb BHIOB Mapa3sHTOB, OTHOCSIIMXCA KaK K TpeMarojaM, TaKk ¥ K JAPYTHM IpyIIam
MHOTOKJICTOUHBIX M JIaKe MPOTUCTOB: MH(Yy30puu noaruna Intramacronucleata, koxunanu Klossia
Sp., MeTrauepkapuu tpemaron Brachylaima mesostoma n Pseudoleucochloridium soricis, meranecro-
nb1 Monocercus sp., Hemaroasl cemeiictBa Mermithidae, nuuunku aBykpsuibix Pherbellia sp. Kpome
9TOro, OBUTM OTMEUEHBI Pa3INYHbIe KOMOMHAIIMM MHOXKECTBEHHBIX 3apa)KeHUi, 00pa30BaHHBIX 3THMH
rapasuTaMu.

KinoueBsble cioBa: Succinea putris, TpeMarojibl, IPOTUCTBI, LIECTOJbI, HEMATOADI, IBYKpPbLIbIC

DOI: 10.31857/S003118472501003X, EDN: UMQNKO

Haszemubie mommiocku Succinea putris Linnaeus, 1758 oTHOcSATCS K ceMeWCTBY
Succineidae (sHTapKu). DTOT BHJ pacmpocTpaHeH 1o Bceld EBpone, kpome CpemmzeMHO-
Mopbs, a Taroke B Cubupn (Prokhorova et al., 2020). Ero o6brunbie MecTa oOMTaHUS — 3TO
MOMMEHHBIE U HU3MHHBIE JIyra, KyCTapHUKH U T. 1. Ocobast U3BECTHOCTh SHTApOK CBA3aHA
C MX YHUKQJIBbHBIM MApa3suTOM — CIIOPOIMCTAMHU Tpematon pona Leucochloridium.

Teno 3THX CIOPOIHMCT MPECTABISET OO0 CTONOH, IIEHTPaJIbHAS YacTh KOTOPOTO HAXO-
JIMTCS B TernarornaHkpeace ynutku (Ataev et al., 2024). Ot Hero oTXoIsT OTPOCTKH, KOTOPbIE
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[0 Mepe CO3PEeBaHMs MPHOOPETAIOT BUIOCIECIMDUIHYIO OKPAcKy. PHUCYHOK MUTMEHTAIINH,
HapSAy C XapaKTePHBIMH JIBMKCHUSIMH OTPOCTKOB, JeaeT WX TMOXOKHAMH Ha JHUYHHOK
HaceKoMbIX. CaMH OTPOCTKH MOTYT TIPOHHMKATH B IIyIaibila MOJUTIOCKOB, YTO JETaeT UX
XOpOIIIO 3aMETHBIMHU JJISI TITHIL, KOTOPBIE CKIEBBIBAIOT MX M 3aPAKAIOTCS PACTIONOKEHHBIMA
BHYTPU OTPOCTKOB METalepKapusiMU. 3peiible OTPOCTKH TAKKE CIIOCOOHBI CaMOCTOSITEIBHO
BBIXOJIMTh BO BHEIIHIOI CPEIy Yepe3 Pa3phIBbl B HAPYKHBIX MOKPOBAX MOJUIIOCKA.

Ha npoTsbKeHHr MHOTHX JIET MbI IIPOBOIMIIN U3yYeHHE BHOBOIO pazHooOpasus u Ouo-
soruu crioponuct pona Leucochloridium (Araes u np., 2013; Araes, Toxmakosa, 2015;
Ataev et al., 2016; Usmanova et al., 2023; Ataev et al., 2024 u np.). OHaKO IPH BCKPHITUH
3apaKEHHBIX MOJUTIOCKOB OCHOBHOE BHUMAaHHe O0paliaji Ha MapTeHUT, HMEIOIINX 3pPelibie
OoTpoCTKH. W JHIb B MOCIEIHME TOABI CTAJU MPOBOJUTH MOJHOE Mapa3sUTOJIOIHYECKOE
BCKPBITHE C IIEITBI0 OOHAPYKEHHUS CITOPOIIMCT, HAXOISIINXCS HA PAHHUX CTaHAX PAa3BUTHSL
[pu 5TOM, KpOME TTAPTEHUT TPEMATOI, B YIHTKAX ObLINA OMHUCAHBI TPEMATOIBI IPYTHX POIOB,
a TakKe MapaswThl, OTHOCSIINECS K APYTHM THIIAM MHOTOKJIETOUHBIX, H JTaKe MPOTHUCTHL.
B cocrase mapasutodayHsl Succinea putris OOHApyKEHO IECATH BHIOB, OITMCAHHIO KOTOPBIX
M TIOCBAIIEHA 3TA CTaThs.

MATEPUAJI 1 METOJJUKA

Mommrocku Succinea putris L., 1758 6pumn coOpansl B 2022-2024 rr. B YaensHoM napke CaHKT-
IetepOypra (60°0024.4"N, 30°18'41.1"E); B 2018-2023 rr. — Ha Tepputopuu nocénka Beipuna
(59°24'42.3"N, 30°19'08.1"E) u ropona bokcuroropck (59°28'27.2"N, 33°47'58.9"E) Jlenunrpaackoit
oOmacTu.

[IpeaBapuTenbHO 3apakEHHOCTh MOJUIIOCKOB BBISBIIAIM NMPHU UX BCKPBITHU MOJA CTEPEOMUKPO-
ckoniom Leica M165C, Leica M125. lns onpenenenuss 00Hapy)KEHHBIX Mapa3uTOB HCIIOIb30BAIIH
TOTAJIbHBIC W TUCTOJIOTHYECKUE Iperaparsl, a TAK)KE METOAbI TeHOTUIINPOBAHHSI.

Bunsr cioporuet Tpemaron pona Leucochloridium onpenensuim mo GopMe B OKpacKe 3peIIbIx
orpocTkoB (Zhukova et al., 2014; Ataev et al., 2016; Usmanova et al., 2023). B psaae ciyuyaeB mis
BH}IOBoﬁ I/IjleHTI/I(bPIKaLll/II/I MOJIOJBIX MAPTEHUT, HE MMCIOUIUX OKPAIICHHBIX OTPOCTKOB, IIPOBOAMUIIN
MOJICKYJIIPHO-TEHETHIECKHI aHAJIN3 C MCIOJIb30BaHUEM B KaueCTBE MapKepa ydacTka KilacTepa reHOB
pAHK (dparment 18S-1TS1-5.8S-ITS2—dpparment 28S) (Ataev et al., 2016; Usmanova et al., 2023).

OOHapyKeHHBIX MPH BCKPBITUU METALEPKAPHH TPEMATOA, TMUYUHOK HEMATO, IIECTOI M MyX
¢dukcupoBanu B 70% stanone. J{7s OKpacku TOTAIBHBIX MPEMApaToB MeTallepKaphil MCIOIb30BaIN
KBAaCIOBBIH KapMHUH. MukpodoTorpapun JIMIMHOK HEMATOA U MyX ITOJYYEHBI C HCIIOIb30BAHHEM
crepeomukpockona Leica M165C ¢ kamepoii Leica DFC 290 (Leica, Germany).

W3yuenne KOKIMIMK TMPOBOAMIM HAa BPEMEHHBIX Ipemaparax TKaHEeH yIUTOK B PEXH-
Me auddepeHnranbHO-HHTEPYEPEHIIMOHHOTO KOHTPAacTa, a Takke Ha Ma3KaxX, OKpAlICHHBIX
reMaTOKCIIINH-2031HOM (MuKpockorn Leica DM 5000). Mukpodororpadhun KOKIUANHA, THINHOK Me-
TaIeCTo/] M MeTalepKapuii ObUIH MOJIydeHs! ¢ TToMoIbio kameps! Truechrome 4K Pro (Tucsen, China).

Jlns yTouHEeHHs BUJOBOW MPHHAMICKHOCTH MeTauepkapuil Brachylaima mesostoma Takxe mpo-
BOJWJIOCH TeHOTUNMpoBaHue (n = 2). [y 3TOro u3 TKaHel JUYMHOK BBIAEIIM ToTaiubHylo JTHK
¢ ucnosp3oBaHneM KommMmepueckoro Hadopa JTHK-cop6-C-M (AmpliSens, Poccust) cornacHo uH-
CTPYKIUH npousBoxuTens. [enorunuposanue ocymectsisimm o ydactky pJIHK (¢pparment 18S—
ITS1-5.8S-ITS2—¢pparment 28S) mo onucanHomy panee nporokoiy (Usmanova, Prokhorova, 2023).
TLP-npoyKThl U3 Telisl BBACISUTN TP IOMOIIN KoMMepueckoro Hadbopa Wizard® SV Gel and PCR
Clean-Up System (Promega, CIIIA). CexBennupoBanue mo CoHrepy MpOBOAMIM B KOMMEPUECKOI
¢upme 3AO Epporen. Anamus, cOOpKy W BEIpaBHUBAHHUE MTOCIIEIOBATEILHOCTEH IPOBOANIN C HC-
nosnb3oBaHreM nporpamm BioEdit v. 7.2.5 (Hall, 1999) u MEGA v. 10.2.4 (Kumar et al., 2018).
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durtoreHeTHYECKas PeKOHCTPYKIMS OblUTa BIMONHEHA 1o yyacTky pJIHK, Brmrogaromemy gactud-
Hble TiocnenoBarensHocTH TeHa 5.8S p/IHK u ITS2 (anuna BeipaBHuBaHus 543 1m.H.). Maremaruye-
CKas MOZAENb JUISl pacdeTa TeHeTHYECKHUX IUCTaHIUH ObL1a BHIOpAaHA C MCIOIb30BAaHUEM KPHTEPHUS
Axanke B nporpamme jModelTest v. 2.1.7 (Darriba et al., 2012). ®unoreHeTHYECKYI0 PEKOHCTPYKIHIO
METOJIOM MAaKCHMaJbHOTO mpaBponogodus (ML) ocymecTBnsnu ¢ UCIOIb30BaHUEM AByXIapame-
Tpuyeckoir mopenu Jlxykca—Kanropa (Jukes, Cantor, 1969) B mporpamme MEGA v. 10.2.4 (Kumar
et al., 2018). Byrcrpen-noaaepxka 6puta paccunrana Ha ocHoBe 1000 permnk (Felsenstein, 1985).
B kavecTBe BHENIHUX TPYII HCHONB30BaiH HpeacrasieHubie B GenBank (https://www.ncbi.nlm.nih.
gov/protein) HyKJICOTHHBIC [1OCIIEOBATEIBHOCTH TpeMarox. Homepa mocienoBarenbHOCTEH npen-
CTaBJICHBI Ha pHC. 2.

PE3VJIBTATBI U OBCYXJIEHUE

Tpemaronbl poaa Leucochloridium. B mommockax Succinea putris, COOpaHHBIX Ha Tep-
putopuu Cankt-IlerepOypra n JIeHHMHTpaackoit o0nacTw, ObUTH 0OHAPYKEHBI CIIOPOIIHCTHI
TpEX BUAOB TpeMarox pona Leucochloridium: L. paradoxum, L. perturbatum, L. vogtianum.

Jnst nodepHux crnopouucT L. paradoxum XapakTepHO Haimuue 1—3 3pesibIXx OTPOCTKOB
(KONMYECTBO HEOKPAIIEHHBIX OTPOCTKOB MOXKET jocturarh 10 n Gosee), OKpalleHHbIX B I10-
JIOCHI 3eNEHOTr0, Oeoro u 4épHoro 1BeToB (puc. 14). [opa3no pexe B yaUTKax 0TMEYAIoch 4
1 Oosee 3pelbix 0TPOCTKOB. OIHAKO MPU aHAIIM3C TAKUX SIBICHUN HEOOXOIMUMO yUUTHIBATH,
YTO OHU MOTYT TIPEJCTABIISATh COOOH Cllydan MHOKECTBEHHOTO 3apayKEHUsI MOJUTIOCKOB He-
CKOJIBKUMH CIIOPOIMCTaMH.

Cropouuctsl L. perturbatum taxxe o0pa3yroT 1—3 3pelsIx oTpocTKa, HO OKpaIIeHHBIX
B TIOTIEPEYHBIE TIOJIOCHI KOPUYHEBOTO M OeiHO0-k&énToro nBetoB (puc. 14). Jlnme B ogHON
yiuTKe ObII0 00HapyskeHo 10 3pesibIX OTPOCTKOB, KOTOPBIE, OYEBUIHO, TPUHAICKAIIN He-
CKOJIBKUM CIIOPOLIUCTaM.

Y OTpPOCTKOB CHOPOUMCT L. vogtianum AucTalbHAas 4acTh OKpalleHa B KOPUYHEBBIH
IBET, HO HauboJjee XapaKTePHbIM IIPU3HAKOM 3TOTO BHJA SIBISIOTCS JIaTepPaJIbHO Pacrio-
JIOKCHHBIC Ha MOBEPXHOCTHU OTPOCTKA MAIMUJIJIbI, TAKKE HECYHIUC KOpPI‘-IHeBBIﬁ IIMT'MCHT
(puc. 15). KonmuecTBO 3peibIX OTPOCTKOB Y CIIOPOLMCT ATOTO BHJA HE TpeBbImIaeT 1-2.
IIpn sTOM CitydaeB mapasuTHPOBAHMS HECKOJIBKHX MAPTEHHUT L. vogtianum B OTHOM MOJI-
JIOCKE HEe 0OHApPYKEHO.

Jlnst OLleHKH TIPUPOJHON 3apaskEHHOCTH CyKIMHEH mapTeHuTamu poxa Leucochloridium
¢ mas o ceHTs0pp 2018-2023 rogoB Obutu BCKpHITH 1080 ynuTOK OOKCHTOrOpCKOH
U BBIpULKOH momysiiuid. Tak kak 1o MOp(hOJIOrHYecKUM IPH3HAKAM MOXKHO ONpEeNUTh
BUJ CIOPOLKUCT TOJIBKO IPHU HAJIMYUU Y HUX 3PCIIbIX OTPOCTKOB, BCE JAHHBIC O 3apaKCHUUN
YIAUTOK MOJIOABIMH mapTeHutamu Leucochloridium Obinn oObennHenbl. OOLIas SKCTEH-
CHUBHOCTHh MHBa3uu coctaBmia 8.1%. Bcero B 76 3apaxEHHBIX MOJITIOCKaX OOHAPYKEHO
80 cmoporuct pona Leucochloridium. Cpenn HUX oTMedeHBI: 41 He3penas CropormcTa (BUA
HE ompeneieH), 28 — L. paradoxum, 6 — L. perturbatum u 5 — L. vogtianum. Kpome Toro,
oOHapy>keHbI 3 citydasi IBOMHOTO 3apa’keHHUs ¢ y4acTHEM JIBYX CIiopouuct L. paradoxum,
a TaKKe OJMH CIIydail Mapa3uTHPOBAaHUS CIIOPOLMCTHI L. perturbatum v MoIomoi cropo-
wucthbl Leucochloridium (Buj HE ONpEIeIicH).

B VYnensHom mapke Cankt-IlerepOypra sKCTEHCHMBHOCTh MHBA3UU SHTApok (n = 476)
napreHutamu pona Leucochloridium (npencTtaBieHHBIMH TOJbKO L. paradoxum
u L. perturbatum) 3aMeTHO ycTymajia 3HAYeHHSAM 3TOTO Mokasareis B JIGHMHTrpaackoit
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obnactu u He mpesbimana 1-3%. BaxxHO OTMETHTBH, YTO B TEUYEHHE T0Ja 3TO 3HAUCHHE
B K&XXJIOM MeCTe cOopa IepXHUTCsS MPUMEPHO Ha OXHOM ypoBHE (ATaeB u ap., 2023).

Takum oOpaszom, B Moutiockax Succinea putris Ha Tepputopun Cankr-IlerepOypra
n Jlenunrpazackoit obnactu oOHapy>KeHO TpH BUAa crnopouuct pona Leucochloridium
(L. paradoxum, L. perturbatum, L. vogtianum). IIpx 3TOM OTMEYaJIKCh CIy4ad COBMECTHOTO
Mapa3uTUPOBAHUS KaK MapTEHUT OJHOTO BUJA, TaK U PA3IMYHbIe KOMOMHAIIMU C y4acTHEM
pa3sbIx BUJoB (puc. 14). OqHako HaM HE yAaloCh BBISIBUTh MHOKECTBEHHOE 3apakKeHHE
VAUTKH CHIOPOIUCTaMHU Tpex BHIOB Leucochloridium, kak 310 ObIJIO OTMEUYEHO paHee (Ataev
et al., 2016).

Pucynoxk 1. Cropoructsr Tpemaron poxa Leucochloridium:
A — Leucochloridium paradoxum (1), L. pertrubatum (2); 5 — L. vogtianum.

Figure 1. Sporocysts of trematodes of the genus Leucochloridium:
A — Leucochloridium paradoxum (1), L. pertrubatum (2); b — L. vogtianum.

Kpome crioponmct pona Leucochloridium, B CyKIMHESX PEryIsIpHO 0OHAPYKHBAIUCH
MeTalepKapuy, KOTOpbIe paHee TakKe OTHOCHIM K BHIaM 3Toro poaa. OaHako Ha MpoTs-
KeHUH Mas—okTs0pst 2023 1., mpu Oosee THIATENLHOM HM3yYEHHUH Mapa3suTo(ayHbl YAUTOK
B YIIeTbHOM MapKe, BBISICHUIIOCH, YTO 3T METallepPKapuH OTHOCSTCS K JPYTHM CEMEHCTBaM.
OO01ast SKCTEHCUBHOCTh 3apakeHUs UMU coctaBuia 7.58% (n = 475). Ilocnenuue pas-
JINYAIACH TI0 pa3MepaM — B OCHOBHOM BCTpedasnch Menkue (< 750 x 270 MKM), HO TIpH-
MEpHO y TPeTH 3apakE€HHBIX YIUTOK OOHApYKEHBI OoJiee KpymHbIe MeTanepkapuu (> 1000
x 650 mxm). [To Mopdomornaeckum prU3HAKaM MBI ONIPEISNIN UX Kak BUABI Brachylaima
mesostoma Rudolphi, 1803 (Brachylaimidae) u Pseudoleucochloridium soricis Soltys, 1952
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(Panopistidae) coorBeTcTBeHHO. Taxke OBIIO OTMEUYEHO 4 CiTydas IBOHHBIX 3apa’keHUH,
MIPEACTABICHHBIX JINYNHKAMU 3THX BHJOB.

LepkapryMbl OpaxWIMMUJ, BBILICANINE U3 YIUTOK, MOTYT OCTaBaThCs )KU3HECIIOCO0-
HBIMH J10 HecKoslbkux cyTok (CoGonesa, 1986). IIpu 3TOM OHM aKTHBHO MBITAIOTCS NPH-
KPENUThCsl K HA3eMHBIM MOJUIIOCKaM TOTO K€ WIIM JIpyrux BHIOB. Jlajee uepe3 oTBepcTHe
MOYETOYHHMKA JINYMHKU MPOOHMPAIOTCS B MOYKY BTOPOIrO IPOMEKYTOUYHOTO XO3sSHHA, T
U MPOMCXOAUT JIAJIbHENIIee pa3BUTHE MeTalepKapHid.

Metauepkapuu Brachylaima mesostoma Rudolphi, 1803 (cemeiictBo Brachylaimidae)
OOBIYHO JIOKAIM3YIOTCSl B TIOYKE, MOYETOUHUKE U NEPUKApAE, PEKE B MAHTHUITHOM BOPOT-
HHUYKE W TernaronaHkpeace. BakHO OTMETHTh, YTO MHOTHE METalepKapuy ObLIN MOABMKHBI,
a y HEKOTOPBIX JIMUMHOK KUIICYHUK OBII 3aIOJIHEH KJIETKaMHU XO3sMHA. MaKkcuMaibHas
9KCTEHCHBHOCTb 3apa)KeHUs YINTOK METaLepKapusiMu B. mesostoma pocTuraia B KOHIIE
aera 15-20%. [Ipu 3TOM MHTEHCHBHOCTH MHBAa3MU B Hayaje jeTa oObIYHO HE MpeBbIIajia
1-2 meranepkapuu Ha YIUTKY, HO B aBrycre—ceHTs0pe Bo3pacrtaina 10 10-16. Cpennue
pasMepsl MeTanepkapuit B. mesostoma coctaBisitor 700 x 270 mxMm (puc. 24). Ha ux mo-
KpOBaxX pacIoI0KE€Hbl MHOTOYNCIICHHbBIE IIUMNUKU. [ TMYMHOK XapaKTepHbI CyOTEpMHU-
HAJIBHO pactoiokeHHas porosas (160 x 112 mxm) n OprormHas mpucockd (113 x 121 mMxwm).
[MumeBox He BBIpaxkeH, OT KpymHO# TIoTku (100 x 70 MKM) OTXOAAT BETBH KHIIKH, KO-
TOpBIE IOJ] OCTPBIM YIJIOM HANPABIAIOTCS K IEpeIHEMY KOHIly Tejla, T/ie pa3BopadiBa-
I0TCSL U, He 00pa3ys M3rnOOB, TOCTHralOT 3aJHEr0 KOHIA Teja. | OHaIbl paciooKeHb
B OJIHY JIMHHUIO: MEXJy JIBYMsI OKPYIJIBIMH CEMEHHUKaMH (85 X 59 MKM) JIOKaJIU3yeTcs: He-
Oonbinoit stmuHuK (60 % 40 mxm). Cymka umppyca umeer pazmep 66 x 23 mkM. [lonosoe
OTBEpPCTHE HAXOMUTCS HAa YPOBHE MEPEIHEr0 CEMEHHHMKA. 3a4aTKH KEJITOYHUKOB 3aJIeTaroT
B BHJIC IUIOTHBIX KJICTOYHBIX TSKEH C BHEUIHEH CTOPOHBI KUILEUHBIX BETBEH, TSAHYTCS OT
HIDKHEH TPaHUIbI OPIOIIHON NMPHUCOCKU 10 MEPETHETO CEMEHHUKA.

B pesynbrare reHOTHITMPOBAHUS MeTalepKapuii (n = 2) ObUIN MOITyYEeHb! HYKJICOTHTHbIE
mocnenoBarensHocTH pJAHK mmmaoi 1243 m.H. (GenBank PP862648.1, PP862647.1). Ilo-
cienoBarenbHocTh ITS1-5.8S-1TS2 Ha 99.99% romonoruyna npencrasieHHsM B GenBank
MOCIIeIOBATEIBHOCTIM B. mesostoma. CpeHsisi BHYTPUBUIO0Basl TUCTAHIIMS HUCCIIEIOBaH-
HBIX 00pa3lOB C MPEICTaBUTEIIMU B. mesostoma, coOpaHHbIMU Ha TeppuTopuu [lonpim
u Yexuu, cocrasmsier 0.0016. CornacHo JUTEpaTypHBIM JIaHHBIM, CPEIHSISI MEKBHI0BAs
JTUCTaHIMS Ui pona Brachylaima no ydactkam pJIHK, Bxmogaromum 1TS2, cocrapnsier
0.094 (Heneberg et al., 2016). ¥ mpencraButeneii cemeiicTBa CpeaHSIs MEKBUIOBAS JIHC-
TaHIWA TI0 JAaHHOMY y4JacTKy reHoMma BapeupyeT ot 0.028 y poma Leucochloridium mo 0.27
y pona Postharmostomum (Valadio et al., 2018). Takum 0Opa3om, HcCIIeIOBaHHBIE 00pa3IIbI
MeTalepKapuii oTHOCATCS K BULY Brachylaima mesostoma.

OnHa W3 IBYyX T€HOTUIUPOBAHHBIX METallepKapuil MMEEeT YHUKaJIbHBIM TalioTHII
(GenBank P862648). I'arutorun Bropoit merauepkapuu (GenBank P862647) cosnanaer
¢ ramorurom cnopouuct (GenBank MN218602) u3 mosuttockoB Cepaea spp., COOpaHHbBIX
B LIEHTpanbHON 1 ceBepHoii ITombme (Zbikowska et al., 2020). Ins pumoreHeTHUECKOi
PEKOHCTPYKIIMH C TIOMYYIEHHBIMU HYKJICOTHAHBIMH TOCIJIEIOBATEIEHOCTAMH OBLT UCIIOIB30-
BaH yuyactok p/IHK, BKIro9aronuii yacTHIHy0 mocienoBarensHocTs rera 5.8S u [TS2. Ha
(uoreHeTHYECKOl PEeKOHCTPYKIMK Bce 00pasubl Brachylaima mesostoma o0beaUHSIOTCS
B enuHyIo Kiany (puc. 2B).
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Pucynok 2. Merauepkapuu Brachylaima mesostoma (A), Pseudoleucochloridium soricis (b);

B — dunorenernueckas peKOHCTPYKIHS, BBHIIIOJHEHHAS! METOJOM MAKCHMAaJIBHOTO IPaBIOIIOI00MUS
(ML) mo HykieotnaHO# nocnenoBarensHOCTH yyactka 5.8S—ITS2 p/IHK (543 m.u.)

¢ ucnoab3oBanueM monenu [xykca—KanTtopa. YkazaHbl 3HaU€HHS alloCTEPHOPHBIX BEPOSATHOCTEH
i 1000 perunk. YkazaHbl HOMEpa UCIOIB30BAaHHBIX MocienoBarenbHocTeld B GenBank.
BhlziesieHBI TOCIIEI0BAaTEIbHOCTH, TTOTy4YEHHBIC B JAHHOM HCCIICIOBAaHUH. ON — OproIiHas
MIPUCOCKA, 3¢ — 3a/IHAI CEMEHHHUK, K —KUILIEYHHK, [IC — NMEPEAHUI CEMEHHHUK, PI — POTOBAs
npucocka, ¢ — dapuHke, 11 — MUPPYC, 1 — TUYHUK.

Figure 2. Metacercariae of Brachylaima mesostoma (A), Pseudoleucochloridium soricis (b);

B — Phylogenetic reconstruction performed by the maximum likelihood (ML) method based

on the partial region of 5.8S—ITS2 rDNA (543 bp) using the Jukes—Cantor model. Number

at the branch nodes percentage bootstrap support for 1000 replicates Numbers of used sequences
from GenBank are shown. The sequences obtained in this study are highlighted. 6 — ventral
sucker, 3¢ — posterior testis, k — intestine, ric — anterior testis, prm — oral sucker, ¢ — pharynx,

Il — cirrus, S — ovary.
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Metauepkapum Pseudoleucochloridium soricis Soltys, 1952 (Panopistidae) 6
oOHapyKeHBI B TepUKap/e, MOUYETOUHUKE M ITOYKE MOJUTIOCKOB Succinea putris. BriepBeie
JIOCTOBEPHO 3aperHCTPUPOBAHBI B CEHTAOphCKOU mpobe 2024 1. (n = 4), IKCTEHCUBHOCTH
uHBazuu coctaBuia 11%. Ilpu 3TOM MHTEHCUBHOCTb 3apa’K€HUsl HE MpeBbllana 2—3 Me-
TalepKapuy Ha OJIHOTO MOJUIIOCKA.

Teno metanepkapuun oBajbHoe (1162 + 46 % 732 + 34 mxm) (puc. 25). Illunuku ot-
cyTcTByIOT. PoToBas mpucocka (292 + 18 x 326 + 13 MKM) pacnoyio)keHa TepMHUHAIBHO.
bpromHas npucocka (373 + 16x 358 + 22 MKM) KpynHee POTOBOW W 3aHMMAeT dKBa-
TopuaNbHOE ToNoKeHne. PaprHKC HAXOMUTCS MEXIYy HMPHUCOCKaMH mepen Oomdyprammen
KHIIeYHBIX cTBOJNOB. [TnmeBoxn oTcyTcTByeT. [1o3amy OpromHONW MPUCOCKH PacIIoNaraeTcs
repeqHuil ceMeHHUK (69 = 5 X 114 £ 11 mxwm). Augank (68 + 2 X 96 £ 8§ MKM) JIEXKHT
MEXKIy CeMeHHUKaMu. 3amHuil ceMeHHHK (87 £ 8 X 95 + 6 MKM) KpyIlHEe IepeaHEero
W HaXOAMTCS I03a1U SMYHUKA. [OHaJbl PacrookKEHbl B JIMHUIO, JIPYT 3a JAPYIOM H Jie-
JKaT MeXAy KuieuyHeIMu BeTBAMHU. Cymka nuppyca (101 £ 8 x 39 + 3 Mxm) HaxonuTcs
3a 3aJHUM CeMeHHHMKOM. [looBoe oTBepcTHE PaclolokKeHo cyOTepMUHaIbHO. Kumeunsie
CTBOJIBI JOXOZST A0 KOHIA Teia. JKenTounsle (OTUKYIBI JIeKaT B 3aHEM KOHIIE Tela, IO
00KaM OT KHIIEYHBIX CTBOJOB, JTOXOIAT 110 3aaHEH 9acTH OpromHOoN mpucocku. OTMedeH-
HbIe MOP(HOIOTHYECKHE TPU3HAKN MO3BOJISIOT OTHECTH JAHHYIO METalepKapHio K BUIY
P soricis (Pojmanska, 2002).

Metanecroabl Monocercus sp. (Dilepididae). 8 ynurox Succinea putris n3 Ynens-
Horo napka Cankr-IlerepOypra okasanuch 3apaxéHHbIME nectopamu (puc. 34). U3 Hux
S ynutok Obutn cobpanbl B aBrycre 2023 r, a 3 ynutku — B mae—utoie 2024 1. Buabl
9TOTO POJa M3BECTHBI KaK TeJIbMHHTHI TPhI3yHOB (3emiepoek). IlomoBo3pensie cTa-
nuu Monocercus Sp. Tapa3uTHPYIOT B TOHKOHW KHIIKe Oypo3yOok poma Sorex (Korneva
et al., 2011; Ummurenosa, Kopamnenko, 2013). Lluctunepokonasl 00HAPYKEHBI TIOA HapyK-
HBIM STHUTENNEM MOJUTFOCKOB B paliOHE Temaronankpeaca u JErkoro. OOBIYHO B YIHUTKAX OT-
MEYaJIOCh M0 OJHOW METAIeCTOe, JIUII OTHA YJIUTKA COAepkaia 5 mrmauHoK. VX auamerp
cocraBuia 408.5 = 15.7 MxMm (n = 5). Ha ckonekce pacronoxeHsl 4 IMPUCOCKH, TIOKPHIThIE
MeNKuMH munukamu. Kpome HuX ckoiekce BoopyxeH 1620 (wamie 18) kproubsimu auop-
XOMJIHOTO THIA (XOTS 10 MPONOPLMSIM OJIMKE K HUTHJIOWIAHOMY), KOTOPbIE PACHOIOKEHBI
B JBa psiaa. Pasmepsl (MKM) KPIOYbEB MEPEIHEro psifa cocTaBmin: oomas auuHa 50.6 + 1.4,
JnnuHa Je3Bus 27.4 + 1.3, nnmuHa pykosaTtku 25.1 £ 0.8, qnmmuaa kopHEeBoro orpoctka 10.9 +
0.4. Pa3mepsl (MKM) KpPIOYbEB BTOPOTO psfa COCTaBHWIM: utnHA 53.5 + 0.8, mnmHa ne3Bust
29.0 = 0.7, ngmuHa pykosaTka 26.1 + 0.9, mmmHA KOpHEBOTO OTpocTKa 9.8 + 0.3.

Hemaronbl cemeiictBa Mermithidae. Cpenu mMorutrockoB Succinea putris, coOpaHHBIX
B nocénke Bripuma B utone 2022 1., ogHa 0c00b ObLTA 3apa’keHa JTHYWHKOW HEMAaTOIBI.
B kadecTBe mapa3nuToB JErOYHBIX MOJIIIOCKOB ONMCAHbI HeMatozbl cemeiicT Alloionematidae,
Rhabditidae u Mermithidae (Barker, 2004). Jlnuna npencraButeneii nepBbX JByX CEMEHCTB
HE MpeBbIIIaeT 2 MM, a MepMUTHIBI gocturaoT 1-10 u maxe 30 cMm. Pazmepsr oOHapyxeH-
HOM JIMIMHKH cocTaBmwid 65 X 1.8 MM (puc. 35), 4TO MO3BOJISIET OTHECTH €€ K MEPMUTH/IAM.

[IpencraBuTenn 3TOTO CeMeWCTBAa MIMPOKO W3BECTHBI KAK Mapa3WThl WICHHUCTOHOTHX.
Topazno pexe mepmuTunasl (ponst Mermis m Hexamermis) BCTpEYalOTCsl MPH BCKPBITUN
ractporof. OIHAKO MOCIEAHNE OOBIYHO OINPEICIAIOTCS KaK MapaTeHHYecKHe X03seBa He-
Maroj], 1e(PUHUTUBHBIMH X035€BaMH KOTOPBIX TaKKe SIBISIIOTCS wieHuctoHorue (Barker,
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2004). MepMUATHIBI MOJUTIOCKOB M WICHHCTOHOTHX IMAapa3sHTUPYIOT Ha JapBAIbHOW CTaIWH,
a ¥Maro OOBIYHO SBIISAIOTCSI CBOOOAHOXMBYIIMMH OOMTaTeNsIMKA NouBbl. Cpean mapasuToB
SIHTapoK ornucal BUI Hexamermis albicans (Chitwood, Chitwood, 1937).

Jlmunnkn ABYKpwLIBLIX Pherbellia sp. (Sciomyzidae). B momtockax, coOpaHHBIX
B utonie 2023 . B bokcuroropcke (1 ocodw) u Beipuie (4 ocodu), Oblii 0OHAPYIKEHBI JIU-
YUHKU MyX pona Pherbellia Broporo (n = 4) u tpetbero (n = 1) Bo3pacToB. DTH JTUIHMHKH
SIBISTFOTCS TAPa3UTOMIAMH, MTUTAIOTCS TKAHSMH MOJIIFOCKOB. PazMepsl IMINHOK COCTABUIIN
10.4-14.8 MM (puc. 3B). Y 3apakEHHBIX YIUTOK HAOTIOMATHCH CHJIBHBIC TIOBPEKICHUS
TKaHEH rerarornaHkpeaca.

Pucynok 3. Meranecrona Monocercus sp. (A), Hemarona cemeiictBa Mermithidae (5),
nuuuHKa Myxu Pherbellia sp. (B). Kp — Kpioubs, I1 — IPUCOCKa.

Figure 3. Metacestode Monocercus sp. (4), nematode of the Mermithidae family (5),
larva of the fly Pherbellia sp. (B). xp — hooks, m — sucker.

Cpenu nipejcraButesiell 3TOro poja, NapasuTUPYIONINX B SIHTAPKAX, HAHOOJIee M3BECTHBI
Ph. schoenherri. Onmn Bcrpedatores: B [laneapkruke. CaMKH OTKJIQJIBIBAIOT SIHIIa Ha CKOP-
JIyIy MOJUTIOCKOB cemeiicTBa Succineidae, B ToM uucie Succinea putris. OOpa3oBaBImecs
JIMIUHKY TTOEAAI0T KUBOTHOE M OKYKJIMBAIOTCS BHYTpH MaHIups. Myxa Ph. schoenherri —
LIMPOKO PACHPOCTPAHEHHBIM BUJ C JUIMTEIbHBIM MEPUOAOM Mojera. JleTaeT B OCHOBHOM
C anpessi o OKTA0pb, HO BO MHOTHX €BPOINEHCKUX CTPaHaX BCTPEUACTCs] KPYIIIbI IO KaK
B CyXHX, TaK M BO BIQXHBIX MecTax obutanus (Bratt et al., 1969; Gaponov, 2016).
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Koxuuauu Klossia sp. (Apicomplexa: Eucoccidiorida). B Ynensaom mapke CaHKT-
[TetepOypra B mtone 2022 1. B 4eTHIPEX YIUTKaX, a B ceHTsOpe 2023 . — B omgHO# 0cobu
ObuT 0OHAPY’KEHBI OAHOKJICTOYHBIE Mapa3nuThl — mpeacTaBuTeny Apicomplexa. IIporucTs
ObUTH TIPECTaBICHBI OOLMCTaMH, HAXOASAIIMMHUCS Ha PAaHHUX CTaJHUsAX Pa3BUTHS (comepiar
Cropo0acTbl), U BHYTPUKIETOUHBIMU Mepo3outamu (puc. 44, 45). 'aMoHTOB u ramer
HalTH HE yIaJoch. B OCHOBHOM mapasuThl pacloiarajliiuch BHYTPHU MOYKH, PEKE B paiioHe
nérkoro. luamerp oonuct BappupoBai oT 20 10 30 MKM, 4TO CBHAETEIHCTBYET O HAYallb-
HBIX dTanax ux (GpopmupoBaHus. Pasmeps! pa3BHBAaIOIIMXCSA BHYTPU OOLMCT CIIOPOOIACTOB
COCTaBJISIIOT B cpenHeM 6 MKM. J[JTMHAa MEpO30HMTOB COCTaBIseT OT 3 1o 5 MkM. Jlokamu-
3anust, popmMa M pazMepsl OOIMCTHI U 300M/10B TIO3BOJISIOT MPEAONIOKHUTE UX TPHHAIIEK-
HOCTh K Buay pona Klossia, mpeacTaBUTeNN KOTOPOTO W3BECTHBI KaK Mapa3uThl HA3eMHBIX
mynsMoHar (Moltmann, 1980). HemocpenctBenno B ynurtkax Succinea putris panee Oblau
onucanbl Klossia helicina (Grell, 1973). 3apaxxeHue 3TUM Mapa3uTOM IPOUCXOIUT B pe-
3yJbTaTe 3aniaThIBAaHUS MOJUIFOCKOM CHOPOUUCT. CIIOPO30UTHI BBIXOJST M3 CHOPOLMCTEHI
B KHMIICYHUKE MOJIJIFOCKA U MPOHUKAIOT 4Y€PE3 KUIIICYHBIN SMIUTEINN B TeMOLCIIb. C ToxOM
reMOJIMM(bI OHM JTOCTUTAIOT TOYKM U BHEIPSIOTCS B €€ snuTenuanbHele kiueTku. [ocie
LUKJIOB MEPOTOHHUH ITPOUCXOIUT TaMOTOHMS M 00Pa30BaBIINECS TaMEThl 00Pa3yIOT 3UTOTHI,
KOTOpPBIE pa3BUBAIOTCS B OOIHCTHL. B mocnemuux ¢opMupyercst 6ojiee COTHU CIOpoOIacToB,
KOTOpBIE MOKPBIBAIOTCSI COOCTBEHHBIMU O0OJIOYKAMH M CTAHOBSITCSI CIIOPOLUCTaMU. BHyTpH
Ka)JI0H CHOPOIMCTHI IPOUCXOAUT SIAEPHOE JICICHHE, B PE3yJIbTaTe 4ero GopMupyercs ue-
ThIpe criopo3outa. [lociie 3Toro ToHKast 000J04Ka OOLUCTHI PA3PYILAECTCS, U CIIOPOLUCTBI
4epe3 MOYCUYHBIC KaHAJIbIbI BBIXOAAT HAPYKY BMECTC C OKCKPETAaMU ITOYCK.

HNudysopuu noaruna Intramacronucleata. B nuieBapuTebHOM TpakTe OXHOW SIHTAp-
ku u3 YaenpHoro napka Cankr-IlerepOypra B mae 2024 1. ObUT OOHAPYKEH aKTUBHBIA TPO-
(ozout nHDy30pHH, MOP(HOITOTUIECKH CXOAHBIN C MPEICTABUTEISIMU POROB Bryometopus,
Colpidium, Plagiopyla, oTHOCsAIHXCs K moaTuiry Intramacronucleata (puc. 48). Hecmotps
Ha MHOTOYACcOBOE HaXOXKAE€HHE MH(Y30pUH BHYTPH 3002 MOJUTIOCKA, TPO(PO30UT OCTABAJICS
JKM3HECIIOCOOHBIM, aKTUBHO JIBUTAJICSI C TIOMOIIBIO MHOTOUYHMCICHHBIX pecHu4ek. NHpy30-
pun obnanaroT KpynHbIM TenoM (250 x 200 MKM), HOKPBITBIM COMMIKCHHBIMH KHHETAMHU.
HeOob1110# 11eprcTOM PaCIOIOKEH MTPOIOIBHO.

OTMeueHHbIE IPU3HAKK HE MO3BOJISIIOT 00JIee TOUHO ONPENESIUTh CUCTEMAaTHYeCKOe M0~
JIO)KEHHE ITOTO MPOTUCTa. B KauecTBe nmpumepa HHPY30pUi CO CXOKEH OHOIIOTHEH MOXKEM
paccMotpeTh mpencraButeneil poga Colpoda, HEKOTOpBIE BUABI KOTOPOTO OOWTAIOT B Ha-
3eMHBIX YVAUTKaX, a CBOOOTHOKMBYIINE CTaTuM pa3BuBaroTcsa B mouse (Reynolds, 1936).
Juis aTux nHQy30puil MOKa3aHa CIOCOOHOCTh OOMTAaTh B PA3IMYHBIX yYacTKaxX KHIIEU-
HUKa MOJUIIOCKOB M BBIXOAWTH BO BHEIIHIOIO CPEAY C HKCKPEMEHTAaMH IOCIEIHEro Kak
B MHIMCTUPOBAaHHOM BHJIE, TaK U Ha Tpoduueckoil ctaguu. OJHAKO B YCIOBHSAX CyXOW
MOYBBI TPO(PO30UTHI OBICTPO MOrHOArOT. B MHIMCTUPOBAHHOM BHUC UH(PY30PUU OCTAKOTCS
JKM3HECIIOCOOHBIMU Ha MPOTSDKEHUU MHOTUX MecsiteB. Tak, uuctel Colpoda steini B nabo-
paTOPHBIX YCIOBUSX (MIPU KOMHATHOW TeMIIEpaType W HU3KOW BIIa)KHOCTH) BBIKHBAIOT IO
10 mecsme (Reynolds, 1936).

3aBepias onmucaHue mapa3uTo(ayHbl MOJITIOCKOB Succinea putris, OTMETHM, 9TO 3a-
paXeHHEe YIUTOK IapTeHUTaMU U (MJIM) METalepKapHsMH TPEMaro] HE MPENsTCTBOBAIO
MHO)KECTBEHHOW MHBA3MHU C JIPYTUMH Iapa3uTaMH HE3aBUCHMO OT UX CHCTEMaTHYECKOTo

42



MOJIOKEHMA. B pesynprare ABOMHOE 3apa’keHnE MapTEeHUTaMH MOIJIO JOMONHATHCS MeTa-
LEpKapUsIMA IPYTUX BHUJIOB TPEMATO[ MO0 Mapa3suTaMH APYTHX TaKCOHOB.

Pucynok 4. IIpotuctsl, nmapasurupyomue B Succinea putris (A—b): A — 00INCTHI KOKIUANH
Klossia sp. Ha pa3HOW cTaguy pa3BUTHA. b — Mepo3ouThl Klossia Sp. BHYTPU KJIETOK TIOYKH;

B — undysopus noaruna Intramacronucleata. M — MEpPO30UTBI, O — OOLUCTHI CO CHOpoOIacTaMu
U CIIOPOLIUCTAMHU.

Figure 4. Protists parasitizing Succinea putris (A-B). A — oocysts of coccidia Klossia sp.
at different stages of development. 5 — merozoites of Klossia sp. inside kidney cells, B — ciliate
of the subtype Intramacronucleata. m — merozoites, 0 — oocysts with sporoblasts and sporocysts.

3AKJIIOYEHUE

[IpoBeneHne MONHOTO MAPa3UTOIOTHYESCKOIO BCKPBITHS MOJUIFOCKOB Succinea putris
3HAYMTEIHGHO PACIIMPHIIO HALIM MPEACTABICHUS 00 OpraHu3Max, UCIONB3YIOIUX UX B Ka-
4yecTBe X03s1eB. Bcero HaMu 0OHapy)KEHO JECSTh BUIOB Aapa3UTOB: MSATh BHIOB TPEMAaTOM
(copouuctsl Leucochloridium paradoxum, L. perturbatum, L. vogtianum, Metanepka-
puu Brachylaima mesostoma n Pseudoleucochloridium soricis), 10 OMHOMY BHJIY LECTOJ
(Monocercus sp.), nemaron cemeiictBa Mermithidae u Hacexkombix (Pherbellia sp.), a Takxke
JIBa BUA NPOTUCTOB — Kokuwmauu (Klossia sp.) u undysopuu noarumna Intramacronucleata.
IIpu sTOM n1Ba BHJa TpemaToj, a TaKkKe I[ECTOJIbl, HEMATOAbl U HACEKOMBIE IPE/ICTABICHbI
JIJapBaJIbHBIMH CTAAUSAMU.
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BaxHO OTMETHTB, 4TO OOHApPYy’KEHHBIE MApa3UThl XOPOIIO M3BECTHBI IS y3KHX CIIe-
LHAJIICTOB, OTHAKO OOBIYHO OHM M3Y4aloTcs 0e3 ymOMHHaHHMS 00 OCTaJbHBIX OOMTAaTEeJNsX
CYKIIMHEH. DTO KacaeTcsl M HAIIMX MCCIIEIOBAHMH, B KOTOPBIX MBI MOAPOOHO M3ydYasld CIIO-
poumct poxa Leucochloridium, HO He 3amMedanu JPyruX MapasuTOB YIHTOK.

KypbrE€3HBIM HCKIIOUEHUEM SIBISIIOTCS MeTanepkapuu Brachylaima mesostoma
u Pseudoleucochloridium soricis, KOTOpble paHee 4acTO OTMEYallCh HAMU IIPU BCKPBHITHU
SIHTapOK, HO OIIMOOYHO TAaK)Ke OTHOCHIIMCH K JIMYMHKAM Maput poxaa Leucochloridium.

Bce oOHapyskeHHBIE BBl TAPA3UTOB 3a4aCTyIO COCTABIAIOT Pa3IWdYHbIE KOMOMHAILN
MHOYXECTBEHHOTO 3apakeHIsI MeX Iy co0oit. [ToqpoOHO 3T0 OBUIO M3ydeHO HAMHU IS CIO-
pouuct pona Leucochloridium. B omHOM MoUTIOCKE Succinea putris MOTYT pa3BUBAaTHCS 10
5—7 no4YepHUX CHOPOLMCT OJHOTO BHJA, KaKJas M3 KOTOPBIX 00pa3oBaHa B pe3yibTare
Meramopdo3a oTaenpHoro Mupanuaus (Ataev et al., 2024). Taxke B OHOM XO35IMHE MO-
T'YT BCTpeYarhCsl MAapTEeHUTHI JIBYX M Aa)Ke TpeX BHJOB 3Toro poaa (Ataev et al., 2016;
Usmanova et al., 2023).

B cinyyae MHOXXECTBEHHOIO 3apa)keHHsI MOJUIIOCKOB Succinea putris CIOpOLUCTaAMU
IBYX M Aaxe TpEX BUIOB Leucochloridium BUANMBIX HapyLIIEHWH B UX Pa3BUTHH U pa3-
MHO)KEHHH HE OTMeJasoch. Bece oHM criocoOHBI chopMHUPOBATh 3penble OTPOCTKH, 3arod-
HEHHBIC MHBA3MOHHBIMH METalepKapus M. Ba)kHO OTMETHTh, YTO BHEIIHE TaKUE Pa3HOBH-
JIOBbIe KOMOMHAIIMKM MApTEHUT HA PAHHMX 3TaNax Pa3BUTHs HE OTIMYAIOTCS OT 3apayKCHUH
(cM. BbIIIIE), TPECTABICHHBIX HECKOIBKIMH CHOPOLIMCTAMH OJTHOTO BHJIA 3TOTO poja (Kax/ast
U3 KOTOPBIX Pa3BUBAETCS B PE3yJbTaTe IMEHETPAK OJHOr0 Mupanuus). Bo Bcex Bapuan-
TaxX MapTEHUThl COCTABISIOT SMHCTBEHHYIO MCHEPAIMIO JOYEPHUX CIOPOLKUCT.

[Tpu sTOM Takue KOMOMHAIIMK YaCTO JIOTOJHSIOTCS METAEPKAPUIMH JIPYTHX TPEMATOI.
B nHammx c6opax 310 Obutn Brachylaima mesostoma, pexe Pseudoleucochloridium soricis.
OcranbHble BUBI BHOBD BBISIBICHHBIX MAPA3UTOB Succinea putris BCTPEIAINCh B €ANHUY-
HBIX KonuuecTBax. Ho, BO3MOXKHO, 3TO 00YyCIOBJIEHO OTHOCHUTEIHHO HEOONBIINM CPOKOM
MIPOBEICHUS ITOJTHOTO IAPa3UTOIIOTHYECKOTO BCKPBITHS 3THUX YIIUTOK.

K coxanenunto, umeercsi Majo OIyOJIMKOBAaHHBIX CBEACHHUH O MHOXXECTBEHHOM 3apa-
JKEHUU MOJUITIOCKOB, BKJIIOUAIOIMX HE OTHOCSIIMECS K TpemaroaaM Bujbl. Yarie aBTOpSHI
OTHUCHIBAIOT JIBOUHBIE U TPOUHBIE TpeMaroaubie unBasun (Donges, 1972; Lim, Heyneman,
1972; Combes, 1982; Mouahid, Mone, 1990; Arae, /{lo6poBonbckuii, 1992; Ataev et al.,
2016). IIpr >TOM ONMHUCHIBAIOTCS PA3IUYHbIC BAPHAHTHI MOCIEACTBUN TaKUX 3apasKeHUM.
AHTaroHNCTUYECKNE OTHOMICHHS, TIPUBOSIINE K ITOJABICHUIO Pa3BUTHUs OJHOTO W3 Iapa-
3UTOB, OOBIYHO CKJIAJIBIBAIOTCSI MEKAY BHIAMH, OAWH W3 KOTOPBIX SIBJISETCS PEIUOWIHBIM.

[Ipn 3TOM arpeccust TakUX MapTEHUT MOXKET MPOSBIATHCS KAK B OTHOLICHUH CIIOPOLH-
CTOM/HBIX, TaK U PEIHOMIHBIX BUIOB. OCOOEHHO 3TO 3aMeTHO B ycioBusx in vitro (Loker
et al., 1999; Araes, 2014). Ogaumu U3 HanboJiee arpeCCUBHBIX SIBISIFOTCS MPEICTABH-
Tenu pona Echinostoma, penqyuyu KOTOPBIX MUTAIOTCS MapTEHUTAMH Pa3JIMYHBIX TPEMaTo.
3Ty 0COOCHHOCTh JaXe MPEANONaraloCch UCHOJIb30BaTh ISl OPraHu3aluiu OMOJIOTHYECKOTO
KOHTPOJIS 3@ PACIPOCTPAHEHUEM OIACHBIX TPEMATOI030B HAa BHYTPHMOJUIIOCKOBOH CTagun
(Lie et al., 1968), — HampuMep, XUIIHBIX MapTeHUT pona Echinostoma B 60prde MPOTHB
yenoBedeckux mmctocoM (Moravec et al., 1974 u mp.).

MeHee n3ydeHbI TOCIEACTBUS NApa3UTUPOBAHUS METalepKapuil JUIs MOJITFOCKOB-X035IEB,
XOTsl OHM MOTYT OBITH JUI HUX Jake OoJiee JICTaJbHbI, YeM pa3BUTHE MapTeHuT (Ataev,
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2023). Takke W3BECTHHI CIIy4aW MOJABICHHS OJHOTO BHIA MAPTCHHUT IIPHU COBMECTHOM
Napa3suTHPOBAHUU CIIOPOLIMCTOUIHBIX BHIOB. B Takux B3aMMHBIX KOHTAKTaX HCKIIIOYCHBI
CITy4ay TPSIMOTO XUIHUYECTBA, M BO3HUKAIOT 0OJIee CIIOKHBIC KOMOWHALIMU TPEMATOIHBIX
WHBa3Mii, TEM HE MEHEe, MPUBOASAIINE K CTarHALUMK B PA3BUTHU U Ja)Ke IMOENH OJHOTO M3
napasutoB (Machado et al., 1988).

Bpricokasi maToOreHHOCTh sl MyJIbMOHAT TOKa3aHa U Juisi Hematol. OcoOeHHO M3BECTEH
B 5TOM OTHomeHnH B cemeiicTBa Rhabditidae — Phasmarhabditis hermaphrodita, BbI-
3BIBAIOIINI JICTAJIbHYI0 BUPYICHTHOCTh YIUTOK M CIHM3HEH, YKCTCHCUBHOCTD 3apayKCHUS
koTophIx Jocturaer 60% (Morand et al., 2004). Ha ocnoBe storo cBoiictBa B CILIA pa3-
paboTaH u Jake MPUMEHSIETCS B HEKOTOPBIX IITATaX HATypaibHbId Mosuttockouuy (Denver
et al., 2024).

[TomoOHbIe (haKThI MOKA3BIBAIOT, YTO MPH aHAJIHM3E CTEHNECHU MAaTOTCHHOCTH JJIsl MOJLIIO-
CKOB TOTO WJIM MHOTO ITapas3mTa, a TeM Oojee WX KOMOMHAUWH TpedyeTcs M3ydeHne CTpa-
TErHU MApasHUTHPOBAHHS Ka)I0TO BHJA M B3aHMOOTHOIICHUH MEXIYy HUMH U XO3SHHOM.

[lo cpaBHEHHIO ¢ METAa30HHBIMU TTAPA3UTAMHU MPOTHCTBI OTHOCHUTEIBHO MHOMKECTBCH-
HBIX 3apaKeHWH MOJUIIOCKOB OTMe4aroTcsi pexke. Yarie cpein HUX YHOMHHAIOTCS MHUKPO-
CIIOpU AN, KOTOPBIC MOT'YT IapasuTUpPOBATHL HEC TOJILKO B MOJUIIOCKax, HO U B MapTCHUTaX
u Metanepkapusix tpemaron (Sokolova et al., 2021). JlanHoe siBieHHE THIIepIIapa3uTH3Ma
TaKoKe IPeyIarajJoch UCIOIB30BaTh st OOPHOBI ¢ OIACHBIMHU TPEMAaTOH03aMH.

K coxanenuro, Ha JaHHOM 3Tale HCCICIOBaHHS CJIOKHO IPUBECTH JTOCTOBEPHBIC CBE-
JICHUS O YacTOTe BCTPEYaEMOCTH Pa3HbIX MapasuToB Succinea putris 1 00pa3yeMbIX HUMH
MHOYKECTBEHHBIX 3apa)KCHHH, TaK KaK MPEACTABICHHBII MaTepuaa coOMpascs HaMH B pas-
HBIC T'OJIbl U B PAa3HBIX pa1710HaX.

Brlmme oTMeuanocs, 4To MCCIEA0BATEIN NPU W3YYEHUHU Mapa3suTodayHbl KOHKPETHBIX
JKMBOTHBIX Yallle 00palaloT BHUMaHHE TOJBKO HA Mapa3sHTOB KOHKPETHOIO TAKCOHA W WI-
HOPHUPYIOT Npo4nXx obuTarenel. IlomydeHHble HaMH Pe3yNbTaThl II03BOJISIOT PEATIONIOKHTD,
YTO ACTANBHOE U3YYCHHE 3apaKEHHOCTH MOJUTIOCKOB MOXKET 3HAYUTEIILHO PACLINPHTH HAIH
MpencTaBIeHus 00 WX MapasuTax U OMKCATh HOBbIC KOMOMHAIIMH MHOKECTBECHHbBIX HH(EK-
nuid. Bo3aMOXHO, cpein MOJJIFOCKOB Takue siBJICHUs! 0ojiee pacipoCTpaHEHbl Y Ha3eMHbBIX
YAUTOK, KOTOPbIE B TPUPOJIE SABISIIOTCA X035€BaMH JJIs Pa3HOOOPA3HBIX Mapa3uTOB, 3a4a-
CTYI0 HaXOJISIIMXCS HAa Pa3HBIX dTalax KU3HEHHOIO LHUKIIA.
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PARASITOFAUNA OF SUCCINEA PUTRIS (MOLLUSCA: PULMONATA) IN THE
TERRITORY OF ST. PETERSBURG AND LENINGRAD REGION

A. S. Tokmakova, E. E. Prokhorova, R. R. Usmanova, A. A. Kornienko, A. A.
Vinogradova, E. A. Pchelenok, G. L. Ataev

Keywords: Succinea putris, trematodes, coccidia, ciliates, cestodes, nematodes, diptera.

SUMMARY

During 2018-2024, the invasion of Succinea putris in St. Petersburg and the Leningrad
Region was studied. The main attention was paid to the infection of snails with sporocysts
of Leucochloridium. Three species of this genus were found: L. paradoxum, L. perturbatum
and L. vogtianum. However, during the autopsy of Succinea putris, seven more species of parasites
were noted, belonging to both trematodes and other groups of multicellular and even protists:
ciliates of the Intramacronucleata subtype, coccidia Klossia sp., metacercariae of the trematodes
Brachylaima mesostoma and Pseudoleucochloridium soricis, metacestodes Monocercus sp., nematodes
of the Mermithidae family, dipteran larvae Pherbellia sp. In addition, various combinations of multiple

infections formed by these parasites have been noted.
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BrimosHeH 0030p METOOB KOJIMYECTBEHHOTO y4eTa MMaro KpoBococymux komapos (Diptera:
Culicidae), koTOpBIC TIO3BOJISIOT PEIIATh PsJ BaKHBIX 3a/1ad, TAKMX KaK BBISBICHHC CE30HHON aH-
HAMUKH YHCICHHOCTH BHIOB, YTOYHEHHE M3MEHEHHUS] JOMUHHUPYIOIINX BHIOB KOMApOB IO/ BIHMSHH-
€M MEHSIOUIMXCS OMOTHUECKUX U abHoTHYecKuX (akTOpoB cpeibl. PaccMOTpeHbI MPEeUMYIEeCTBa,
0COOCHHOCTH M HEJOCTATKH Pa3MuHBIX METOA0B KoimuecTBeHHbIX ydyeroB Culicidae. [IpoBeneno
CpaBHECHUE METOJIOB KOJIMYECTBEHHBIX COOPOB KPOBOCOCYIIUX KOMapOB B HCTOPHYCCKOM ACTEKTE,
B paboTe WCIOIb30BaHbl apXuBHbIC QoTorpaduu. Hanbonbiiee BHUMaHUE YICICHO METOAAM, KOTO-
pbie anpoOUpPOBaHbI ABTOPAMHU MPU KOJIWYECTBEHHBIX YYIETaX KPOBOCOCYIIUX KOMApOB B TYHAPOBOIA,
TaeXHOM, JIECOCTEIHON M CTENMHOM NMpUPOIHBIX 30HaX Poccuu.

KuroueBble cjioBa: MMaro KpoBOCOCYILIMX KOMapoB, 000py/I0BaHHE M METOIbI cOOpa, IPUMAHKH,
JIOBYIITKH

DOI: 10.31857/S0031184725010041, EDN: UMMMKL

Pons xomapoB (Diptera: Culicidae) kak KpOBOCOCOB YCHIIMBAETCS B CBSI3U C BO3SHHUKHO-
BEHHEM HOBBIX NPHPOJHBIX 04aroB OITACHBIX apOOBHPYCHBIX MH(eKIHil. BaxkHoe 3HaueHue
IIPY BO3HMKHOBEHHH ITHUX OYaroB MMEIOT ONAronpusTHBIC KINMAaTHYECKUE YCIOBHS, Ha-
JIMYHe ITyTed MUTpaliH MEepeeTHBIX MTHI, MIUPOKOe BHIOBOE pasHOOOpasHe M BHICOKHUI
YPOBEHb YHCICHHOCTH KOMapOB-NIEPEHOCUYNKOB HH(peKknuid. Tak, B KOHIE MIPOLIIOT0 U Ha-
Yajie HOBOTO TEKYIIETO CTOJICTHS B CBSI3H C ITOTEIICHHEM KIMMara M yBEIUYCHHEM YHC-
JICHHOCTH TTOJUIMKINYECKUX BUJIOB KOMAPOB OTMEUEHO OOOCTPEHHE AMUIEMHOIOTHYECKOM
00CTaHOBKH B AcTpaxaHCKoH, Bonrorpanckoii obmactsax 1 KpacHomapckoM kpae, BEI3BaHHOE
pactipocTpaneHueM BHpycoB nuxopanku 3anagHoro Huma (JI3H), Tarurs u baraiitn (Demo-
posa u nip., 2004; T'ammmvzstHOB U 1p., 2016; Momdanosa u np., 2019). B 2004 1. BBISBIICHBI
Mapkepsl Bupyca JI3H y rpbI3yHOB, IepeneTHbIX U OCEMIBIX NTUIl Ha TEPPUTOPHHU FOKHOM
u ctermHoM 30H 3anmanHoit Cubmpu B cucreme Kapacykcknx n Yanockux o3ep (Koronosa
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u np., 2007), a Takxe BIepBsie — caydau 3aboneBanus JI3H mroxeit B8 HoBocuOupckoit
obmactu (TepHoBoii u ap., 2007). Bo3HWKHOBEHNE ITOW OMACHOW BUPYCHOW MH(EKITNH
COBIIAJIO C BBIABJICHHOW BCIIBIIIKOW ducIeHHOCTH KomapoB Coquillettidia richardii Ficalbi,
1889 u Culex modestus Ficalbi, 1889 Ha Tepputoprm YanoBckoro cranmnonapa MHcTUTyTa
CHCTEMaTUKX U 3Kojoruu kuBoTHEIX PAH (Mup3aeBa u ap., 2007).

B cBs3M ¢ 3TMM MOHHUTOPHHIOBBIE HCCIIEOBAHHUA KPOBOCOCYIIMX KOMAapoB IPHOOpe-
TAlOT BakKHOE TpakTudeckoe 3HadeHne (Pemoposa, bopomait, 2017), a BeIOOp >PPeKTuB-
HBIX KOJIMUECTBEHHBIX METOZ0B COOpa CTAHOBHUTCSI HEOOXOIUMBIM YCIOBUEM TSI PEIICHHS
MIPAKTHYECKUX U TEOPETHUECKUX 3ahad. OcTaeTcsl akTyalbHOW Ipobiema cpaBHEHUsS pe-
3yJbTaTOB KOJIWYECTBEHHBIX JIAHHBIX, ITOTYYEHHBIX IPHU HCIOIb30BAHUHN Pa3HBIX METOJOB
cOopa. BrlsBieHHE CTPYKTYpBl JOMUHHUPYIOMIUX BHIOB KOMAapoB U OOBEKTHBHOM OICHKH
WX YUCIEHHOCTH TpeOyeT NMPUMEHEHUs CNEHHATN3UPOBAHHBIX METOAMK, aJE€KBAaTHBIX I10-
CTaBJICHHBIM 3afa4aM. [Ipumepom npoBeneHus yHU(HUKAINT METOI0B cO0pa KPOBOCOCYIINX
JBYKPBUIBIX MOXKET CITy’KUTh paboTa KoJIeKTHBa aBTopoB ([etnHoBa u ap., 1978), omHako
B HEH He ObIIM yYTEHBI COBPEMEHHBIE METO/IBI KOJIMYECTBEHHOTO cOOpa ¢ HCIOIb30BAHUEM
HOBEWIINX TEXHUYECKUX CPEICTB M MPHCIIOCOOICHUN.

[IpakTiaeckue 3amagn KOHTpos unciaeHHocTr Culicidae ciocoOCTBYIOT TOSBICHHUIO
HOBBIX METOJIOB OIIEHKH YHMCIIEHHOCTH MMaro. B mureparype onmmchIBaeTCsl OpUrHHAIBHBIHN
KOJIMYECTBEHHBIH yYeT MMaro KOMapoB C MOMOIIbIO YCTPOMCTBA B BUJAE CauKa-CETKU CO
CBbEMHBIMH MEIIOYKaMH, KOTOPOE YCTaHABIMBACTCS HAa KPBIIIe aBTOMOOWIIS. JlaHHBINH METOA
Ob11 pa3paboran ans cOopa MMaro KOMapoB Ha OONBIINX TEPPUTOPHUSIX MPHU JBHIKCHHUH
TPAHCIIOPTHOTO CPEACTBA 110 ONPEIEIEHHOMY MAapUIpyTy, TAKMM 00pa3oM IMOJIydYald CTa-
THCTHYECKHE PE3YIBTAThl O YHCIEHHOCTH MMAaro ABYKPBUIBIX TOCIE 00pabOTKH BOLOEMOB
napBunpaamu (Timmermann, Becker, 2017). MeToandeckum BompocaM yAeIseTcst O0mbIIoe
BHUMAaHHE B CIICIHATU3NPOBAHHBIX m3maHusax (Service, 1993; Silver, 2008; Becker et al.,
2003, 2010, 2020; bynaesa, Xumosa, 2012). MeTtogaM KOJTHYECTBEHHOTO y4eTa KPOBOCO-
CYIIMX OBYKPBUIBIX Pa3HBIX TPYIII MOCBAMEeHo MHoro pabdot (Bpees, 1958, 1963; XKykosa,
1967; Mup3aesa, Ilarpymesa, 1972; Pacausia, Kocorckux,1983; Mup3saesa, 2008), oxa-
HaKO JUII KPOBOCOCYIIMX KOMapoOB OTCYTCTBYET 00OOIIaromias CBOAKA IO CPaBHUTEIHHOU
OLIEHKE KOJIMYECTBEHHBIX METOJOB yUeTa W MX NPUMEHEHMIO B PA3IMYHBIX JIAHAMAPTHO-
KJIMMAaTHYECKUX YCIOBUAX. VIMEIOTCS COBpEMEHHBIE MyOIMKaINK, KOTOPBIE MOCBAIICHEI
KaueCTBEHHOMY YYETy KPOBOCOCYIIMX JABYKPBUIBIX M M3y4eHHUIO 3kojoruu cemeiicts (Bby-
maeBa, Xurosa, 2012; Xamua u np., 2021), omHako B HUX HE 3aTPOHYTHI BOIIPOCHI KOJIH-
YeCTBEHHOTO ydeTa. CIOKHOCTH KOJIMYECTBEHHBIX YUETOB MMAro CBSI3aHBI C Pa3iIeTOM OT
MECT Pa3BUTHA U CBOOOAHBIM NEPEMELICHHEM B BO3AYIIHOM IPOCTPAHCTBE. YCTAaHOBHUTH
OTHOCHUTENBHYIO YHCICHHOCTh TOMYJSIINI OTAEIBHBIX BUIOB JOCTATOYHO CIOXKHO, U Tpe-
OyroTcs cnenuaIbHBIE METO/BI, 000pYIOBaHNE M 3HAHUS 0COOCHHOCTEH WX SKOIOTHH.

Henpio manHON padoTHl cTan 0030p MMEIOIINUXCS B COBPEMEHHOM MpPaKTHKE KoInde-
CTBEHHBIX METOAMK cOOpa MMaro KpoBOCOCYIIMX KOMapoB. B 3amaunm pa®oTsl Bxommnn
CpaBHHUTEJbHAS OLIEHKA CYIIECTBYIOIINX B HACTOSIIEE BPEMs METOIOB KOJIMYECTBEHHOTO
yaeta umaro ceM. Culicidae, a Taxke YHU(PHUKAINSI UMEIOIINXCS METOIOB Il KOHKPETHBIX
MIPUPOTHO-KIMMATHIECKUX 30H.

OB30P METOJ0OB KOJMYECTBEHHOI'O CBOPA UMAT'O KPOBOCOCYIIMX KOMAPOB

Bce MHOroo0pasue MeToJ0B KOJIMYECTBEHHOTO yueTa MMaro KpOBOCOCYIIMX KOMapoB
o0BbenuHsACTCA B TPU Tpynmsl: 1) cOop Ha XUBYIO MPUMaHKY; 2) cOop 0e3 mpuMeHEHUs
MMPUMAHOK W JIOBYIIEK (COOp cadukoM, MPOOMPKOH, IKCTAyCTEPOM CO CTEH MOMEIIECHHUH,
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C PacCTHUTENBHOCTH, U3 POEB U T.I.) U 3) cOOp JOByHmIKamMu (YIIIEKHCIOTHBIMH, CBETOBBIMH,
SNEKTPUYSCKUMH, MEXaHHYECKUMH H T.II.). KONMMYECTBO YUETUHKOB TAaKKe BAKHO MPU HC-
MIOJIB30BAaHUH Pa3HBIX METOIOB KOJMYECTBEHHBIX cOOpoB. [IpenmyiecTBeHHO 0TOOp Mare-
pHana OCyIICCTBISCTCSl OHUM YYETYHKOM, HO HEKOTOPBIC BUJIBI METOAOB TPeOyIOT Oosbliee
yrcio coopmukoB. Kakmas rpynmna MeTooB MMEET CBOM NPEUMYIIECTBA M HETOCTATKH.
Haunbonee yacto nmpuMeHseMble METObl KOJHMYECTBEHHBIX YUYETOB OJHUM COOPIINKOM —
cOop Ha MpUMaHKy («Ha ce0s1») M Py4HOH cOOp CayKOM.

Jnst cpaBHEHHSI pa3HBIX METOJOB HCIOJB3YIOTCS CIEIYIONINE XapaKTePUCTHKU:
1) yJOBHCTOCTb, WIIM KOJIMUECTBO COOPAHHOTO (hPaKTHYECKOTo Marepuaja B pa3HbIX cOOpax;
2) cTerneHb COXPaHHOCTH AK3EMILISIPOB, MM KauecTBO cOopa; 3) BiMsSHHE KBAIU(pHUKAIMH
cOopIMKa Ha pe3yNbTaT, WM YMEHHE COOMpaTh PazIMYHbIMU MPHCIIOCOOICHUAMH J10CTa-
TOYHOE KOJUYECTBO KAaueCTBEHHOTO Marepuana; 4) BRIOOpP MeTo/aa, KOTOPBIA MO3BOJISIET
cOOMpaTh CTAaTHCTHYECKH JOCTOBEPHBIC JAHHBIC; 5) TPYAOSMKOCTH BBHIIIOJIHEHHs paborT;
6) BIUSAHHE Ha pe3ynbTaT cOOPOB MOTOMHBIX YCIIOBHIA, 7) 3aBUCHMOCTD ITONyYEHHBIX pe-
3yJIBTaTOB OT YHCJa MPOBEICHHBIX COOpPOB; 8) CTOMMOCTH 00OPYIOBaHUS M PACXOIHBIX
MarepuaioB; 9) 06e30MacHOCTh UCIOJIB30BAHUS METONA M OOOPYLOBAaHUS Ul COOpIIUKA.
OO1Ien3BeCTHO, YTO KPOBOCOCYIINE HACEKOMBIE MOTYT TIEPEHOCUTH Pa3iIMYHbIe HH(EKIUH,
TI09TOMY COOPBI «C ce0s» MPEICTABISIOT MOTCHIIMAIBHYIO YTpo3y I YUeTUlKa B paiioHax
C pacnpocTpaHeHHueM HaumboJiee ONAacHBIX apOOBHUPYCHBIX MH(EKIHH, B TAKUX PErHOHaX
PEKOMEH/TyeTCsl IPUMEHSTh MEXaHUIECKUEe METOJbl cOopa U cOOp Ha KMBOTHOE-IPUMAHKY.
MHOTrO4YHCIICHHBIE METO/IbI KOJIMYECTBEHHOTO ydeTa MMaro KpOBOCOCYIIMX KOMAapoB 00be/Iu-
HEHBI B TPH T'PYIIBI: cOOP Ha JKUBYIO PUMAHKY, COOp JIOBYILIKaMH 1 cOOpbI 0e3 MPUMaHOK
u JoBymek (tabm. 1).

Tab6auna 1. MeTojbl MOIyYeHUs KOJMYECTBEHHBIX JAHHBIX
Table 1. Methods for obtaining quantitative data

Tum cbopa
Coop Py4Hoii c6op Céop
(caukoM, mpoOHUpKaMH,
Ha J)KUBYIO IPHMaHKY JIOBYLIKAMHU

BCACBHIBATEIISIMU)

Komrenne caukom
10 PACTUTEIFHOCTH

COop dKcraycTepoM, MpooupKaMu
¢ genoBeka (20-MHUHYTHBIE yUEThI —
meton ['yueBuya), cOopbl
C JKMBOTHBIX (Ca4KOM, CETKaMH,
9KCTayCTEPOM (BCACHIBATEIIEM)

HOByH_IKI/I C €CTCCTBCHHBIMU
aTTpaKTaHTaMH

C6op 3KCrayCcTepoM C 4elioBeKa,
YKHUBOTHOTO

CO0op cauKkoM BOKpYT ydeTdHKa
B TEUEHHE OTIPE/ICICHHOTO
BpPEMEHU

COOp KOJIOKOJIOM C IPUMaHKON-
YEJIOBEKOM C IMATUMHHYTHOMN
9KCIO3UIHMEH (KOJIOKOJ
Monyaickoro-Pai3uBri10BCKO# )

COop €O CTEH MOMEIICHHIA
MpoOHUpPKaMH, IKCTayCTEPOM
(BcacwIBaTeneM)

CO60op caukoM CO ChEMHBIMU
MEUIOUYKaMU Ha ONpeAeIeHHON
10111 (CTEH, MOTOJIKOB
BHYTPH NOMEIICHNUIT)

C6op 1Maro nu3 poeB CauyKoM

JloBy1IKH C yITIEKHCIOTOM
(«cyxoii ey, 6aTOHBI
C YIVIEKUCIIBIM Ta30M)

DIEeKTPUYECKUE JIOBYLIKU
(cBeTOBBIE, BEHTUIISTOPEI,
BCACbIBATEIIN)

MexaHn4ecKHe JIOBYIIKU
(;oBymka Masesa u 1ip.)
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B crarbe mopgpoOHO ONMHMCAaHBI U MPOMUIIOCTPUPOBAHBI TPYIIEI COOPOB B PETPOCHEK-
TUBHOM aCIEKTE C HCIOJIb30BAaHUEM apXUBHBIX (ortorpadwuii. IIpm 3ToM Hconb3yroTes
CJICIYIOIINE MOHATHS: OTHOCHTENIbHAsI YUCICHHOCTh — 00IIee 9ucio oco0el BceX BHIOB
Ha €AMHHIly y4eTa; OTHOCHUTEIbHAS aKTUBHOCTH HANaJeHUI — YUCII0 0coOei OMHOrO BHIA
3a y4eTHBIH mepnoj (MakCUMasbHasi aKTHBHOCTH HallaJIcHUH JIaHHOTO BHUJIA TIPHHUMACTCS
3a 100%); KOMMYECTBEHHBIH Y4eT — OJTHOMOMEHTHBIH cOOp HEKOTOPOTO KOJIMYECTBa 0COOCH
BCEX BHJIOB BBIOPAHHBIM METOJIOM.

CBOP HA XXMBYIO ITPUMAHKY

Hawubornee pacnipocTpaneHHas TpyIia METOJ0B KOJIMYECTBEHHOTO ydeTa. Yacto mprume-
HSIETCs JUIS UCCIIEA0BATENILCKUX U ITOMCKOBBIX lieneid. K maHHOW rpyrne KoJIn4ecTBEeHHBIX
METOZI0B cOOpa OTHOCSTCS IPUCIIOCOONICHHS C Pa3IMUHBIMM NPUMaHKaMH, B KaueCTBE KO-
TOPBIX HCHOJIB3YIOT YEJIOBEKa, MTHII, KOPOB, Jomasei, kponukos. K nanHoil rpynme ot-
HocuTest Metos ['yneBuda — cOop ¢ mpeiruieubsi yueTyrKa BCeX HalaJaloninX HaCEKOMbIX
3a 20 munyT ([yuesud u ap., 1970). C60p oCyHIECTBISIFOT IPOOUPKAMHU C (PUKCHUPYIOIICH
JKUIKOCTBIO MJTU BCAchIBaTeNIeM (DKCTayCTEPOM).

OTy10B JTOBYIIKaMHU C IPUMAHKON JTaeT XOPOIINE KOJINYECTBEHHBIC U KaYeCTBEHHBIC pe-
3yabTarel. Hanbonee 06BEKTHBHBIM METOOM KOJIMYECTBEHHOTO ydeTa KOMapoB paHee CUH-
TamuCh Kookod MoHuasckoro u PamgsuBuioBckoit (Monuaackuii, Pam3uBminosckas, 1947)
U ero Moau(UKaKu. MBI PEeKOMEHIyeM 3TOT METOJ B KadyeCTBE OCHOBHOIO IIPH OLICHKE
OTHOCHTEIBHOW YHCICHHOCTH MMAaro KpoBococymux komapoB cem. Culicidae. Meton yuera
KOJIOKOJIOM J]a€T CTaTHCTHUECKH TOUHBIE PE3yNbTaThl, KPOME TOTO, TIO3BOJISET yUECTh BCEX
HalaJalMnX KPOBOCOCYIIUX ABYKPBUIBIX M ONPECIUTh XapakTep CyTOYHOW aKTHBHOCTH
B 3aBHCHMOCTH OT IOTOAHBIX YCJOBHUH, IIPHUYEM HOTPEIIHOCTH CBS3aHA MCKIIOYNTEIBLHO
C MHIWMBUYyIbHBIMH 0COOEHHOCTSIMU COOpIIMKa MHHUMabHA. Ha MeTox ydeTra KoimoKoiIoM
MoHuaIcKoro, KaKk Ha Haubojee CTAaTHCTHYECKH JOCTOBEPHBIN MPH OIEHKE Hamagaronel ga-
CTH TIOMYIIAIIUE KOMapoB, 0COOCHHO MPU HOYHBIX OTIOBaX, ykasbiBan bekmemumier (1970).
Cxema Kosokona mogpoOHo onmcana B «PykoBozcTBe 1Mo MeaAnMHCKON SHTOMONornm» (Py-
KOBOJICTRBO..., 1974).

MBI HCIIONB30BANK Psifi MOAU(UKAIMKA B M3TOTOBICHUM KyIlojla Kojokosa (puc. 1).
OOpy4M M3TrOTOBISUIM HE M3 NPOYHOI HETHYIIEHCS >KeJIE3HOH IPOBOJIOKH, a U3 'MOKOH
JIBYXMHJUTIMETPOBOH amtoMHHUEBOH. OOpydYH He NPHIIHMBAIN K KYIOJy KOJIOKOJIA, a TIepes
HayaJoM paboTbl C KOJIOKOJIOM IPHUBSI3BIBAIM NPUIIUTHIMU K Kynoiy 3aBsizkamu. [1o okoH-
YaHUIO pabOTHl 0OPYYH OTBS3BIBANIM, CTHOAIM B BHJIE KPyTra, AMAMETP KOTOPOTO MO3BOJISLI
Ipu HEOOXOAMMOCTH pa3Melarh ero B prok3ake. Koiokos, MoMemeHHblld B pIOK3aK, He
CO3/IaeT HEeyHOoOCTB NPH MEepeMEeNIeHHsIX COOpPIINKa, TP MapIIPYTHBIX HAOMIONEHUSX, MIPU
XpaHEHUU B CIELUANBbHO OTBEJCHHBIX JIJISl 9TOTO MECTax.

BricoTa kosiokoisia Hallel KOHCTPYKLUHM HE OTPaHMYMBAETCSI HWKHUM 00pydeM, a yi-
JUHSETCs 1o auamerpy 30-CaHTHMMETpPOBOW MOJIIOCOI TKaHH — «OOOPKO», KOTopas Iocie
OITyCKaHHUs KOJOKOJIa Ha YeJIOBEeKa 3aTATMBAETCS BOBHYTPH KOJIOKOJA C IEJBIO MPEAOTBpa-
IICHUS BBUIETA NMOMMAHHBIX HaceKOMBIX. [Ipu 3TOM, B oTIMYHE OT BCEX paHee pPEeKOMEH-
JIOBaHHBIX yKa3aHM{ TOJBEIIMBATh KOJIOKOJ HAa BETBAX JepeBa B JIECY, OKa3aJoCch yaoOHee
MO/IBEIIINBATH KOJOKOJI Ha OTKPBITOM MONSHE HA CICIMAIbHO YCTAaHOBICHHOW MEPeKIIaanHe
BbICOTOIl OT 2 M. IlepexknaguHy, ¢ yCTOWYMBBIMH OCHOBaHMSAMHU, MOXHO M3TOTOBUTH U3
xepael TonmuHoN 10 10 cM, BepTUKaIbHBIC YAaCTH MEPEKIAJUHBI IPOYHO BKAIBIBAIOT-
csi B TpyHT. IIpy BBICOTE MEpeKIaAnHBl B 2 M JUIMHA IMPOYHOTO IIHYpPa COCTaBISIET 4 M.
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Pucynoxk 1. Kosnokon MoHYaCKOro sl OTJIOBa KPOBOCOCYUIMX JABYKPBUIBIX HACEKOMbIX.
®orto A.I. Mup3aeBoii.

Figure 1. Bell Monchadskyi for collection of blood — sucking Diptera. Photo by A.G. Mirzaeva.

3a mHYp MOJHUMAIOT U OMYCKAIOT KoJIoKoJd. J{Jisi mpojepruBaHus IHypa B CEPEUHY I10-
MepeyHol (ropu30HTAIBHOW) KepIu BOMBAETCS KOJBIIO M3 M30THYTOTO TBO3As. [locie
MIPOJIEBaHMUs LIHypa Yepe3 KOJIbI0 Ha MEepPeKiIaJMHEe KOHIIBI €ro CBSI3BIBAIOTCS HA KyIOJie
kosiokosa. [Tpu npoBeeHnn ydera 1o JaHHOW METOAMKE HEOOXOJMMBI J[BA YUETUUKA: OJIUH
B KauyeCTBE «IPUMaHKW» Pa3Mel[aeTcsi MOj KOJOKOJIOM Ha 5 MUHYT, JAPYroil MoJHUMaeT
KOJIOKOJI TIepe]] Ha4aIoM y4yeTa U OIyCKaeT ero IOcie MATUMUHYTHOMH SKCIIO3UIHMH, a TAKKEe
MIPOBOJUT M3MEPEHHUSI METEOPOJOTHUECKUX MapaMeTpoB cpe/bl. OKa3aBIIMCh MO KOJIO-
KOJIOM, YYETUHK-«IIPUMAHKa» COOMPaeT CAuKOM HJIM DKCrayCTEPOM BCEX IMPHUBIICUCHHBIX
KpoBOcOCyIUX KomMapoB. [Ipu paboTe ¢ 3TOH KOHCTPYKIEH KOJIOKOJIa MOYXKHO 0OOMTHCH 0e3
MOMOIIIHUKA, €CJIM YYeTHas IJIOIIAJIKa CTAl[MOHAPHA M HA HEl yCTaHOBIIEHA IEepeKIiaJnHa
C KOJIOKOJIOM M T0JieBasi MeTeocTaHus. [loHUMAaTh U OIMyCcKaTh KOJIOKOJ MOXKHO C IO-
MOIIbIO IIHYpa OJHOMY y4eTuuKy. lJisi 9TOro Ha rpaHuiie 4epThl Kpyra, Kyjia OIycKaeT-
Csl KOJIOKOJI (€ro HIDKHHM 00pyd4), BOMBAETCs KOJBIIICK, B KOTOPBIH MOJ OCTPBIM yIJIOM
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3aKpETIISIETCs] M30THYTHIA I'BO3Ab Ul (PUKCALMK KOJIOKOJIA B MOAHSATOM WM OIYIICHHOM
nojokeHny. Ha mrHype 3aBsA3bIBAlOT ABE METIN: HIKHSSA METIIS AENaeTcs Ha BBICOTE IIHY-
pa, COOTBETCTBYIOIIEH OITyIICHHOMY KOJOKONY (KOTOPBIH IPH 3aKpeIUICHIH 3TOW TETIIN Ha
BOMTOM B TIOYBY KOJIBIIIKE (PHKCHPYETCS B OIMYIICHHOM COCTOSHHH), BEPXHSAA METIsA (st
(pMKcay KOJIOKOJA B MOAHSATOM COCTOSIHUH) PAa3MEIIAECTCs] COOTBETCTBEHHO HA IPOTHBO-
MIOJIOKHOM OTpe3ke mHypa. IIpu paboTe ¢ KOJTOKOIOM OCHOBHYIO MAaccy HACEKOMBIX MBI
OTJIABIMBAIN HEOOIBIINM CAadKOM, IPU OYEHb BBHICOKOH UMCIEHHOCTH HACEKOMBIX CauK{
MEHSUIH, YTOOBI HE JOMyCKaTh 3HAYMTEIHHOTO MOBPEXKICHNS OTIOBICHHBIX KPOBOCOCOB.
OcTaBmuxcsi Ha CTEHKaxX KOJIOKOJIa HaCEKOMBIX coOmpanu sKkcrayctepoM. [Ipsaymuecs
B CKJIaJIKaX KOJIOKOJIa KOMaphl B CyMEpPEUHbIE Yachl KOHIIGHTPUPYIOTCS Ha 00jIee OCBEIICH-
HOW CTOpOHE KOJIOKOIIA, 9TO oOerdaer ux BUIOB. COOp HACEKOMBIX IO KOJIOKOJIOM MOXKHO
TIPOU3BOIUTH AaBTOMATH3UPOBAHHBIM dKcraycTepoM (TpyOHmkoB, 1969).

[To3gHee ObIT MPEUIOKEH BapHAHT KOJOKOJIA, N3TOTOBICHHOTO M3 TEMHOW MaTepuu, —
xosokon1 bepesaniieBa (puc. 2). B xymosie Kookoiia UMeeTcs OTBEpCTHE, Kyla BCTAaBISIETCS
HEOONBIION CaoK W3 CBETNION TKaHW. [Ipy OmMyIIeHHOM KOJOKOJE HACEKOMBIC YCTPEMIIS-
FOTCS K CBETY U cobmparorcs B canke. Camkn ¢ coOpaHHBIMHA HACEKOMBIMU 3aMEHSIOT TIPH
HaTIONHEHUH Ha mycThie canku (bepesantmes, 1959).

Pucynok 2. Konoxon bepesaniieBa /i 0T10Ba KPOBOCOCYIIMX JIBYKPBUIBIX HACEKOMBIX.
®oto 10.A. Bepesaniena.

Figure 2. Bell Berezantcev for collection of blood — sucking Diptera. Foto by Yu.A. Berezantcev.
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IIpenmymmecTBo Konokona bepesaHrieBa — SKOHOMUS BPEMEHH, 3aTPAaYMBAEMOTO HA OTIIOB
HaceKoMbIX. Kpome Toro, KOHCTPYKIHS TO3BOJISIET TIPOBOUTH YUEThI OTHOMY HaOIFOAATEITHO.
UccnenoBarenn benpTiokoBa M ApXWIoBa BHECIH HEOONBIIOEe U3MEHEHHE B yYKa3aHHBIN
Metof (6onee YIpoUmeHHBI BapHaHT) — BMECTO CaJlka B BEPXHEW YaCTH KOJIOKOJIa OHHU
BCTaBIISUIM OKOMICYKO M3 MEIBHUYHOTO Ta3a, Ha KOTOPOM COOMPAINCh HACEKOMBIE, U 3aTeM
WX BBUIaBIHBaM dKcraycrepoM (bemsriokoBa, Apxumoa, 1966, 1967).

Konokon BepesaHiieBa, HeCMOTpsl Ha CBOM IPEUMYIIECTBA, UMEET M OTpHUIATEIbHbIC
kadecTBa. C TEMHBIM KOJIOKOJIOM TPYJHO paboTaTh B CyMEpKH M HOYBIO (Hampumep, Mpu
HEOOXOMMOCTH TPOBEICHUSI KPYIIIOCYTOYHOTO ydeTa). EciiM MenKnX HaceKOMBIX JIETKO
BBUJIOBUTH BHYTPH OEJIOr0 KOJIOKOJIA IIPU Hapy>KHOM HCKYCCTBEHHOM OCBEICHUH (OHU CKa-
TUIMBAIOTCS] HA CAMOM OCBEIIEHHOM YYacTKe), TO 3TO HEBO3MO)KHO BBIIIOJIHUTH IIPH padboTe
C TEMHBIM KoJIoKoJIoM. Ha aTH morpeniHocts ykasbiBasu u apyrue aBropsl (Ckydosun, 1973;
Pacuunpin, bukyHosa, 1970).

Jnist MCKITIOYEeHUS OTPELTHOCTEH OI0OHOTO THUMA COTPYAHUKAMHU 300JI0TMYECKOr0 WH-
crutyta (3MH PAH) Obut mpeanioxkeH MOAM(UIIMPOBAHHBINA MOJIOT — JIOBYIIKA JUIST y4eTa
KPOBOCOCYIIMX JIByKPBUIBIX, HAIIaIAIOIIMX HA CEJIbCKOXO3SMCTBEHHBIX XKHUBOTHBIX (Becenkun
u 71p., 1993). OcHOBHOE MOJOKUTEIBHOE CBOMCTBO JaHHOM JIOBYLIKH COCTOUT B TOM, YTO
MOJIOT 70 MOMEHTA OTJIOBA HACEKOMBIX HAXOAUTCS B CBEPHYTOM COCTOSIHHUHU, a CKOPOCTb
HaKPBIBAaHUS KMBOTHOTO C HAJETEBIIMMH Ha HETO HACEKOMBIMH COCTAaBJIsIET MEHEE IBYX
CEKyHJ. DTOro BpeMEeHH JOCTaTOYHO IS TOTO, YTOOBI OXBATUTHh BCEX HACEKOMBIX, HAXOM-
LIMXCS] HA KUBOTHOM M OKOJIO HEro. YUeTYHMKOM MOXET ObITh OJIMH 4eioBek. JaHHas KoH-
CTPYKILHS II0JI0Ta 3aCIIyKMBAET BHICOKOW OLIEHKH, T.K. IIOIyYCHHBIE IIPH €€ MCIOIb30BaHUN
JJAHHBIC JIOBOJIBHO OOBEKTUBHBI U JOCTATOYHO JOCTOBEPHBI, HO MOJOT TPOMO3JIOK, CIOKECH
10 TEXHOJIOTHYECKOMY HCHOJIHEHUIO, KPOME TOTO, JUIsl IPOBEJCHUS ydeTa TpeOyloTcs IpH-
PYYCHHBIE XKUBOTHBIE (JIOIIAAb, KOPOBA).

Jis cranmoHapHBIX HAONIOACHUH 32 CE30HHOW aKTHBHOCTBHIO HANaJCHWN MMaro Kpo-
BOCOCYIINX KOMapoB MOXET OBITh MMPUMEHEH METO]] OTJIIOBA C ITOMOIIBIO JIOBYIIKH C TIPH-
MaHKo# — kponmkoMm (Kyrkosa, 2002; KynkoBa, @emnoposa, 2003).

JloBymIKa ¢ KpOJIMKOM COCTOMT M3 YETHIPEX yacTel: caaka B GopMe KIETKH (pa3me-
poMm 0.5 x 03 x 0.3 M), yexyia U3 MENKOSICHCTON CETUATOW TKAaHU C OOKOBBIM PYKaBOM —
Bepmei (muamerpom 0.1 M u mnuaoi 0.5 M), mpoBosowHOro Kapkaca (pydku 0.7 m
¢ kosbioM puamerpoM 0.1 M) M CbeMHOro CeT4aToro Memodka (110 pa3MepaM BEpIIH).
[Ipn ycraHOBKE JIOBYIIKH B KJICTKY MOMEIIAIM B3POCIOrO KPOJIMKA B CIICIMAIBEHOM CaJlKe,
1I0CJIe Yero CBepXy KIETKY IUIOTHO 3aKphIBAJM Ha 3aMOK. Ha KileTKy HajeBanm cerdarblid
YeX0Jl, HU3 KOTOPOTro 3aKpeIuIsuld Ha JTHE KJIETKH (B OCHOBaHMH YeXJia MMeJlach PE3NHKA).
Bnér komMapoB B KJIETKY OBbIJI BO3MOXKEH TOJIBKO Yepe3 OTBEPCTHE BEPILH, KOTOPOE YIIEPIKH-
BAJIOCHh MPOBOJOYHBIM KapKacoM WJIM HMOAMHMPAJIOCh Mayikol Ha Bbicore (.7 M OT mOBepX-
HOCTU. BHYTpB BeplI BCTABISUIM ChEMHBIN MEIIOUEK, CIIUTBIN U3 ceTdaTol TkaHu. [locie
20-MHHYTHOM DKCIIO3MIIMN BXOJl B JIOBYIIKY 3aKpPBIBAJIN W WU3BJICKAIN CHEMHYIO YacTh BEPIIN
C IIPUBJIEYEHHBIMH Ha KPOJIMKA UMaro KpoBOCOCYIUX KoMapoB (puc. 3, 4). [lna cpaBHeHus
OJHOBPEMEHHO B 5 M OT JIOBYIIKH C KPOJHMKOM IMPOBOAMIN cOOp uMaro 20-MHHYTHBIM
MeTomoM oTioBa «Ha cebey» (I'yieBuu u np., 1970). Monudukanuto merona ['yreBnua «Ha
ceOe» MPUMEHSUTH IS 9KoJoro-hayHuCTHYeCKHX cOopoB. COOp HaIagaroliX UMaro CaMoK
KOMapoB BEJIH TIPH TIOMOIIM TPOOUPKU 00EMOM 5 MII, 3alloJHEHHOM Ha TpeTh 70% 3THII0-
BbIM cripToM. [luraronierocsi komapa HaKpbIBIN MPOOUPKOI CO CIUPTOM U (PUKCHPOBAIN
ero. B omnHy npoOupky cobupanu He Oosee 10 9K3. ¥ OTMEYanu BpeMs, MOTPAYCHHOE Ha
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cOOp IaHHOTO KoJMMyecTBa koMapoB. [Ipy BBICOKOH YacToTe HamaJeHUs KOMapoB OTMEYain
BpeMs B CEKyHJaX, 3aTpadyeHHOe Ha cOOp NEeCATH HaNaJarolIUX MMaro, ¢ IMOCIeIyIOIIM
repepacueToM gncia HamajaeHwid 3a 20-munyTHBIN mHTepBan ([lantokoBa, Kanes, 2023).

Pucynox 3. Kponuk B cagke-noByike. @oro E.B. [1anrokoBoii.
Figure 3. Rabbit in a cage-trap. Photo by E.V. Panyukova.

PucyHok 4. YcranoBka joByikd. Cagok ¢ KPOJIMKOM 3aKPBIT YEXJIOM U3 MEIKOSUCHCTOH CeTKH
C OTKPBITOI GOKOBOII Bepleii, BTOPOE JHO BEPIIN BBIHYTO C COOPaHHBIMH MMAaro (BHHU3Y CIICBa).
®oto E.B. [1aHiokoBOI1.

Figure 4. Setting up a trap. The cage with a rabbit is covered with a fine mesh cover with

an open side top; the second bottom of the top is taken out with collected adults (lower left).
Photo by E.V. Panyukova.
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s yaera xomapoB pona Culex Hambonee MOAXOMSAIIAM CIYKHJ METOJA y4eTa Ha Tpe-
IUIeYbE, HO OH MOXET OBITh IPUMEHEH TOJIBKO IO OIPEAEIEHHOTO IPEe/eia YHCICHHOCTH
HalaJaonnx caMOK KOMapoB. cnonb3oBaHne MPOOMPKHU WIIM KCTAycTepa MpPU YHCIICH-
HoctH Gornee 80-90 ocolbeil, Hamamaromux 3a | MUHYTY, CTAHOBUTCS OECIONE3HBIM H3-3a
HEBO3MOXHOCTH YYECTh BCE K3EMIUIIPBL. MeTos onpeeneHnsl IpOAoJDKUTEILHOCTH Tie-
prona (B CeKyHIax WM MHUHYTAaX), B TEYCHHE KOTOPOTO Ha IPEIIUICUYbe yIeTINKa Halla[afoT
10 ocobeii, mpu nanpHeleM mepepacdyere Ha 20 MHHYT YYETHOTO BPEMCHH MPUMCHHUM
IIPY BBICOKOM YHCJIC HalaJCHUM.

[Ipu MHOTONETHEM M3ydeHUHU (DayHBI W SKOJOTHU PA3IUYHBIX KOMIOHEHTOB THyCa
B Cubupu 0oabpmMHCTBO coTpynHukoB buonornueckoro nncruryra CO AH CCCP (ubine
Wuerutyt cucremaruku u sxonorun xkuBoTHEIX CO PAH) ncronb3oBamy mpenMyiecTBEHHO
KoJlokos1 MoHuaickoro u sHToMoJorndeckuii cadok (Ilarpymesa, 1981; Mup3zaesa, [ry-
mienko, 2008; Mup3aeBa, Xozapipes, 2014).

CBOP JIOBYHIKAMMU BE3 UCITIOJIb30OBAHNS JXKMBbBIX [TPUMAHOK

JlanHast rpynma MeToZOB IIMPOKO MCIIOIB3YETCs Ul MOJyYeHUS! MAacCOBBIX COOpPOB 3a
KOPOTKHMH TPOMEXYTOK BpeMeHH. Ho 3T MeTO/bl UMEIOT W HEJOCTATKH — €CIIH JIOBYILIKY
B TEUECHHE JUTUTEIILHOTO BPEMEHH HE 0CBOOOXK/IaTh OT COOpPaHHOTO Marepuaia, TO OH MOXET
0Ka3aThCsl HENPUTOACH Ul JaJbHEHIINX nccienoBanuid. XKuBble HaceKoMble 000MBAIOT
YeuryHKH O Kpast JIOBYIIEK, MOrHOAr0T MpH CKYYEHHOCTH M 3arHUBAIOT B TEUEHHE CYTOK,
€CJIM YCJIOBHS JUISl Pa3BUTHS MHUKPOOPTaHU3MOB, HAXOSIIMXCS Ha IMOKPOBAaX HACEKOMBIX,
0J1aronpHsITHHI.

Hawnbonee pacnpocTpaHeHHBIMA METOIAMH yueTa KPOBOCOCYIIUX JBYKPBUIBIX SIBJISIOTCS
cOOpBI Pa3HOOOPa3HBIMHU JIOBYIIKAMH 32 OIPE/CICHHYIO0 €ANHHIly BpeMeHH. Tak, Service
(1993) onmchiBaeT MHOXECTBO CaMbIX Pa3HOOOPa3HbIX METOAOB M MPHOOPOB ISl OTIOBA
U y4yera KoMapoB. Mepoii OTHOCUTENBHOI YUCICHHOCTH MPU cOOpE JIOBYIIKAMU CUUTAIOTCS
JTOBYHIKO-CYTKN», UJIN KOJHUYCCTBO YaCOB OKCIIO3UINHU JIOBYIIKW C MOMEHTaA €€ YCTaHOBKHU
0 BPEMECHU IMNPCKpAIICHUA UCII0JIb30BaHUA. HpI/I HCIOJIB30BAHUU JIOBYIICK C XUMHUYCCKHU-
MH NpuMaHkaMu (heppoMOHaMH, aTTpakTaHTAMH) UMEIOT 3HAYCHUE MPOIOIDKUTEIBHOCTh
OKCIIO3UIIUU WU YHUCIIO C60poB. KonunuectBennnie pe3yabpTaTbl 3aBUCAT OT AJIUTCIBHOCTH
HCIIOJIb30BaHMA JIOBYIIEK. [Ipy cpaBHEHUH U mepecyeTe MOTYUYECHHBIX JAaHHBIX Pa3HBIMU
aBTOpaMy Hamboyiee BaXCH BPEMEHHON KPUTEPHil: Kak JOJTO JIOBYIIKa Oblia B padouem
coctositHMM. CONOCTaBUTh JAHHBIE, MOJYUCHHBIE PA3HBIMU JIOBYIIKAMH, ITPOOIEMAaTHIHO.
CoOop nmoBymkamMu 0e3 XKUBBIX MPUMAHOK JaeT MAacCOBBIH MaTepHall, OTHAKO IMONyYeH-
HBIE 3K3EMIULIPBI HACEKOMBIX YacTO MOJBEPTraeTCs MEXaHWYECKOMY MM OHOIIOTHYECKOMY
noBpexaeHuto. [Ipu cbope kpoBococymux komapoB yrmoButeneM (Becker et al., 2020),
YCT@HOBJIEHHBIM Ha KpBIIIE ABMKYIIETOCS aBTOMOOWJISI, MEJIKHE ABYKPBIIbIE CHIBHO T10-
Bpexnatorcs. [Ipn cOopax JoBymIkaMu ¢ MpUMaHKaMH, TAKAMH KaK yIJIEKHCIIOTa WK (e-
POMOHBI, NTPHUBJIEKaeMble HACEKOMBbIE THOHYT OT BBICBIXaHHS HE Cpasy, MO3TOMY CHIIBHO
000MBAIOT CBOM YEUIYHKH B 3aMKHYTOM IIPOCTPAHCTBE JIOBYIIKH. TaKue 3K3eMIUIIPBI MOP-
(orornveckn CTaHOBATCS HE ONPEACISIEMBIMH M MACHTH()UIIMPOBATH UX 70 BU/IA MOKHO
JIUIIb TEHETHYECKUMH METO/IaMH HMCCIIeA0BaHUN. boibinoe pacrpocTpaHeHHe MOTYIHIIH
BCACBIBAIOIIHUE JIOBYIIKH C MPUMAHKON U3 yIJIEKHUCIIOTO T'a3a W aTTpakTaHTa (aKTEHOIa) IS
MIPUBJICYEHHS UMaro KpOBOCOCYIIMX HACEKOMBIX, KOTOPbIe M3HAYaJIbHO pa3padaThIBaIUCh
He Juisi cOopa, a JuIsl YHUYTOKEHUSI KPOBOCOCYIIMX KOMapoB Ha OINPEAEIeHHON IIIomaiu.
3areM BO3HMKIIA PAKTHYECKas HEOOXOANMOCTh B JIAaHHBIX JIOBYIIKax JUIsi cOOpa MOTEHIH-
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QIBHBIX TTEPEHOCUYNKOB MH(peKnnii 0e3 pucka 3apakeHus uccienosareneii (bopomaii u ap.,
2014). B nactosimiee Bpemst nanubie CO,-OKTEHOBHBIE JIOBYIIKA HHTEHCHBHO TIPUMEHSIOTCS
B Hay4HO-HcclenoBarenbekux mpoekrax (Dahle, Ytrehus, 2017; AfibymatoB u np., 2024).

CaetoBble TOBYyIIKK TUMa Hpro-J[Kepcu maloT MacCOBBIN MaTepral MpH HOYHBIX cOO-
pax, HO Oecrione3Hsl 1HeM. IlonpoOHOE OIMCAaHUE CBETOBBIX JOBYIIEK M MX IPHMEHEHHUE
nMmeroTcs B paborax Maszoxuna-IlopurasakoBa (1958) u bpeesa (1958, 1963).

[lepBBie CBETOBBIC JOBYIIKH paOOTalIM OT JMHHUM 3JIEeKTporepenad. /i cBeTtoBoii mo-
BYIIKH HCIIOJIB30BAJICS ABM)KOK C T€HEPATOPOM 3JIEKTPOIHEPTHH, a ISl MEePEMELICHUS
JIOBYIIKH C JIBIJKKOM TpeOoBaics aBromoomns (Koromes, 1959). IlepBas mopratuBHas
nosymka (ITICJI-1) ans otmoBa komapoB, paboTa KOTOPOW HE 3aBHCENA OT JUHHUH DJICK-
Tporepeaad u He TpeboBalia JOPOTOCTOSIINX CPEICTB MEPEABIKEHHs, Obllla MPEATIOKEHA
[ep6unoit (1964). [To cBoel KOHCTPYKIMH 3Ta JOBYIIKa COOTBETCTBOBAJIA JIOBYIIIKE THIIA
Hgro-J/[)xepcu, HO, B OTIMYNE OT TIOCIEAHEH, BMECTO caboro CBETHIIFHHUKA Y MTOPTATHBHOM
noBymiku [ICJI-1 mcTOYHMKOM PHEPTUU CIyXKHiIa OaTapes U3 TpeX aKKyMyJIsSTOpPOB BECOM
900 1, a ucrounukom csera — jamiia UK®-1. JleTsime HaceKOMbIE BCACHIBAJINCH BEHTHIISI-
TOPOM C TIPHBOIOM OT MHUKPORJIEKTPOABHUTATEINS TIOCTOSHHOTO ToKa (puc. 5). OmHa Garapes
AaKKyMyJISITOPOB oOecrednBajia paboTy JIOBYIIKHA B TEUEHHE 5 4acoB, HO TpeboBaiach mo-
CTOSIHHAS TIOJ3apAIKa aKKyMyJISITOpOB. JlaHHAs JIOBYIIKA MOIJIA ObITh M3TOTOBIIEHA TOJIBKO
B 3aBOJICKHX YCIIOBHSX.

Pucynok 5. JloBymka tuna Hero-/Ixepcu. @oro .T. XKoronesa.
Figure 5. New Jersey type trap. Photo by D.T. Zhogolev.
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[Noznnee Obula peIOKEHA KOHCTPYKIHS CBETOBOM JIOBYLIKH JUISL U3TOTOBJICHHS B K-
ctapHbIX yenoBmsix ([yowmkwii, 1970). JloBymka B ¢popmMe BOCBMHYTOIBHOTO KOHTEHHEpa
OblJTa BBITOJHEHA M3 OPICTEKIIa ¢ KOHYCOBHIHBIMH YINIYOJICHHSIMH C TPEX CTOPOH, HA JTHE
KOTOPBIX MMEIUCH OTBEPCTHS UIS BIETA HACEKOMBIX (pHC. 0).

PucyHok 6. CBeToBast JIOBYIIKA JUIsi OTII0BA KPOBOCOCYIIHX ABYKDPBUIBIX HACEKOMbIX
(dyounkuit, 1970).
Figure 6. Light trape for collection of blood — sucking Diptera (Dubictckyi, 1970).

B ocHOBaHUM JOBYIIKH UMENOCH KPYITIOE OTBEPCTHE, K KOTOPOMY MPUKPEIJIUICS pyKaB
U3 MEIBPHUYHOTO Ta3a JJIS BBUIOBA MOMABIIMX HACEKOMBIX WM Pa3MELICHHS B JIOBYIIKE
yamek [leTpu ¢ 1enbro noiydeHus SULEKIaJI0K OT ATUX HACEKOMbIX. BHyTpH mpo3padyHo-
ro KOHTEHepa IMOMEIAICs UCTOYHUK CBeTa (OT MOCTOSIHHOTO TOKa HJIM JIF000H Ipyroi).
[IpenMyIecTBO JOBYIIKM 3aKIIOYAIOCh B TOM, YTO OHA HCIIOJIB30BaNach HE TOJIBKO Kak
UCTOYHUK TPHUBJICYCHUS] HACEKOMBIX, HO M KaK MHOTO(YHKIHMOHAJIBHBIM MPUOOp ISl IIPO-
BEJICHMS PAa3HOTO POJia SKCIIEPUMEHTOB C KHBBIMH KPOBOCOCYIIMMH KOoMapaMu. B kadecTBe
HCTOYHMKA CBETA B JIAHHOM JIOBYILIKE MOKHO OBUIO ITPUMEHSTh JaXKe CBETOIHO/IHBIC JIAMIIBL.
B menoM, cBeTOBbIE JIOBYIIKHM IMOCTABJISIOT OOraThlii MaTtepual (He TOIBKO IO BHUIOBOMY
COCTaBy CaMOK KOMapoB, HO U 10 3HAUUTEIHHOMY KOJIHMYECTBY CAMIIOB), YAaCTO HE yIaBIIH-
BaeMbIil IIPU MCIIOJIBb30BAHUK JIPYTUX MeToA0B cOopa. OnHako cOOpbl M KOJIMYECTBEHHBIC
y4YeThl CBETOBBIMH JIOBYHIKAMH 3()()EKTUBHBI TOJBKO B PErHOHAX C TEIUIBIM KJIMMAaTOM.
B OGonbumacTBe pernonax Cubupu u KpaiiHero ceBepa UX NpUMEHEHHE NPAKTUYECKH He-
BO3MOYKHO M3-32 TPOAOJIKUTEIIEHOTO CBETOBOTO MEPHOAA CYTOK (MOISAPHOTO JHSA) U HU3KHUX
HOYHBIX Temmepatyp (Mup3saesa, 2008; Jlanunos, @ununmnosa, 1982).

IIpakruka pabdotsr corpyauunkoB b1 CO AHCCCP nokasajna, 4TO CBETOBBIC JIOBYIIKH
MOTJIM MCTOJIB30BATHCSA U JaBaln OOTraThli KONMMYECTBEHHBIH M Kau€CTBEHHBIH MaTepual
B ycnoBusix HOxHoro ITpumopssi, B temnbix komnoBuHax tora Cubupu (Bypsrus, Tysa,
Xakacus).
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B mpakTike 3apyOex)HBIX HCCIIEI0BATENCH-3HTOMOIOTOB N3BECTHA aBTOMATU3HPOBAHHAS
MEXaHHUYECKas JIOBYIIKa Al cOOpa JIETAIOIINX HACEKOMBIX, KOTOPasi ¢ MOMEHTa ee M300pe-
tenus (Malaise, 1937) mpetepniena MHOXECTBO MOAM(DHUKALINI MO YCOBEPIICHCTBOBAHIIO
wn yrupouiernto. Tak, Cepsuc (Service, 1993) npuBoaut cxemsl (puc. 7) IByxX HanOoiee
MIPEIIOYNTAeMBIX IS cOOpa KPOBOCOCYIINX KOMapoB Mojesei oBymkn Manesa: TayHca
(Townes, 1962) u I'peccuroB (Gressit, Gressit, 1962).

Pucynok 7. CxemMa KOHCTPYKLHMH JIOBymIKH Maie3a: a — oOuumii B MOJIENHU ¢ 3aTeMHEHHBIMU
OOKOBBIMH CTOPOHAMH M 0€0il KphIIIeH JTOBYIIKH, b — KOHTEHHEp ¢ WHCEKTULMIHOMN KHUIKOCTHIO
no Tayncy (Townes, 1962), ¢ — oOmwuii Bu Mozxenu, d — KOHTEWHEP ¢ MHCEKTHIMIHOH JKUIKOCTHIO
o I'paccuram (Gressit, Gressit, 1962).

Figure 7. Schematic diagram of the Malese trap design: a — general view of the model with
darkened sides and a white roof of the trap, b — container with insecticidal liquid according

to Townes (1962), ¢ — general view of the model, d — container with insecticidal liquid according
to Gressits (Gressit, Gressit, 1962).

OcHOBHBIE KOHCTPYKINH JIOBYIIKHA MOJeNnu TayHca ciiemyronui

1. OcHoBa — JepeBsiHHASA paMa IDIOMIAIRI0 MPIMEpPHO 193 cM?, cocTosmmas U3 YeThIpex
CTOJIOMKOB JIOCTATOYHOW TOJIIMHBI [UISl YACP KaHHS JIOBYIIKH Ha 3eMIIE.

2. HmwkHAA 9acTh JOBYIIKK — paMa, KOTopast IPUKpPEIUICHa K YeTHIPEM CTOJIOMKaM TaKoi
K€ TOJIIMHBI, KaK pama, W MOKPBITA ABYMS ITOJIOCAMH TEMHOW CETYaTOM TKaHM pa3MepoM
259 x 107 cm.

3. Kpsia B Buze nmupamusl. [lupaMnaa cOCTONT M3 YETBIPEX TPEYTONBHBIX IIIAHOK
(maneneit), OOTAHYTHIX OeNON TKaHBIO. B MecTe coennHeHnsT BepIINH TPEYTOIBHUKOB FIMe-
eTcs OTBEPCTHE JUIS pa3MEIICHHs KOHTEHHEpa ¢ WHCEKTHIMAHON KHUAKOCTBIO.

4. YouBarommii KOHTEHHEp — COCTOHUT W3 HAKJIOHHO COTHYTOTO METATMYECKOrO KOHYCa,
K KOTOPOMY KpETUTCS MpO3padHas IIIaCTUKOBasi TpPyOKa ¢ BCTABICHHON BOPOHKOM IS BITH-
BaHMS WHCEKTUIMAHON JKHJIKOCTH. JTO yCTPOMCTBO BCTABISIETCSI B OTBEPCTHE HA BEPIIMHE
nIpaMubl. Komapsl 3aetaror noj TEMHYIO MaTepHio, yCTPEMITIOTCST Pe(IIEKTOPHO K CBETY
1 TIOTIAJal0T B KaMepy ¢ (PUKCHUPYIOMIEH JKUIKOCTHIO.

VYIpormieHHbI BapuaHT JIOBYIIKH Maiesa, koTopbrid npemmoxmn [paceutsr (Gressit,
Gressit, 1962) mis c6opa KpOBOCOCYIIHMX IBYKPBUIBIX, KOHCTPYHPYETCS B OCHOBHOM C HC-
M0JIb30BAHUEM HEMIIOHOBOW CETYATOW TKAHU M BEPEBOUHBIX PACTSDKEK.
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CoBpeMeHHast MOZENb JIOBYIIKH Maie3a mpeacTaBisieT co0oi HeOOMBIIYIO MajaTKy,
CIINTYIO 0COOBIM cITOcOOOM M3 JIByX KOHTPACTHBIX TKaHEH (CBETNION CBEepXy M TEMHOM
cHu3y). JIoBymka mMeeT crennanbHy0 KOHQHUTYpaluio 10 NPUBICYCHUIO U OTJIOBY Ha-
CEeKOMBIX (pHC. 8): OHHU 3aJeTaloT MO HIDKHUU IIOJIOT, 3aTeM MOAHUMAIOTCS B BEPXHHM
TIOJIOT K CBETY M HAOMBAIOTCSI B €MKOCTh C MHCEKTHIIUIHON KHUIKOCTEIO, Tae morudaror. Co-
CTaB JaHHOHM KHUIKOCTH MOXKET OBITh M3MEHEH B 3aBHCHMOCTH OT MOTPEOHOCTEN cOOpIIrKa
1 BPEMEHHM JIEUCTBUS JIOBYIIKH. [Ipy [UINTEIbHOM HCIIOIB30BAHUH JIOBYIIKN PAa3BOMISIT CMEChH
3 40% ¢dopmanunua (1 gacTts) u Boas!l (20 wacteit), HO yaie Bcero UCHonb3yloT 70-96%
crmpt. Criupt ucnapsiercs OpIcTpee — B 3aBHCHMOCTH OT IOTOHBIX YCIOBHUH 3a 7—14 mHEH,
HO B HEM MMaro HaCEKOMBIX HE 3aTBEPJCBAIOT, Kak B (hopMainHE, T.c. COXPAHHOCTH Ma-
Tepuana jgy4me. i IATeNbHBIX 110 BpeMeHH cOopoB (o | Mecsiia) mpuMEeHSIOT pac-
TBOp (hopmanuHa. [Ipn HCHOIB30BaHUM JIOBYIIKH (DUKCHPYIOUINE HACEKOMBIX KHJIKOCTH
UCTIAPSIOTCS] WK Pa30aBISIFOTCS TOXKJIEBOI BOJOH, MO3TOMY IPOAOIKUTENBHOCTh pabOThI
JIOBYIIKH OTPaHWYHMBAETCS CPOKOM COXPAHHOCTH (PMKCHUPYIONMX kuakocTel. Ilpu ucma-
peHnu (ukcaTopa MaTepuai MmoBpekaaeTcs. IIpoBepsATh JOBYIIKY HYXKHO HE pexe 1 pasza
B Mecan. CoOpaHHBIM MaTeprall W3BICKAIOT W3 (DUKCHPYIOMIEH KUAKOCTH B MPOOHUPKU
¢ TeM xe QurcatopoM. JXKXuakocTs B JoBynIke Mane3a 0OHOBISIOT WA 3aMEHSIOT CBEXKEH
JUIs JanbHEHIINX cOOpoB. MCHONb30BaHUE JIOBYIIKH PEKOMEHIYETCsl POBOJUTE MO Ha-
OMIOZICHNEM WITH Ha OXPAHSIEMOM TepPUTOPHH, YTOOBI UCKITIOUUTh €€ YTPaTy M TOBPEXKICHHE
(Tepemxwn, Hlnsxrenok, 1989; Caxues, ArnkuH, 2020).

Pucynoxk 8. IIpumep ucnons3zoBanus jgoByIiku Manesa Ha o. Kamun (3anoBennuk «Henerkuii»).
@oto }0.M. Boromonosoii.

Figure 8. Installation of the Malese trap on the island Kashin (Nature Reserve ‘“Nenetsky”).
Photo by Yu.M. Bogomolova.

B nocnenuue roasl Hanbosiee MOMYJSPHON Y MPAaKTHYSCKUX PaOOTHUKOB CUMTAETCS
VIJIEKUCIIOTHAS JIOBYIIKA, WM YHHYTOXXKHUTETh KoMapoB (puc. 9). Jlopymka paspaboTaHa
JUISL 3AI0UTHl HACEJICHMS U JOMAIIHHUX JKUBOTHBIX OT KPOBOCOCYIIMX HAaCEKOMBIX Kak Mepa
60pr0OBI 1 Hamboee TyOUTENbHA I KOMapoB W Moinek. [IpuHInm neificTBus ee MpoCT:
Ha YIIEKUCTIBIA Ta3 U CMECh aTTPaKTaHTOB MPUBIIEKAIOTCS MMaro caMoK KPOBOCOCOB, KO-
TOpBIE 3aCachIBAIOTCS BHYTPH JIOBYIIKH C IIOMOIIBIO BeHTHIATOpa. JloBymika paboTaeT Ha
aKKyMYJISITOPHBIX Oarapesx. 3alieTeBIIME B JOBYIIKY HACEKOMbIe BBIOpaThcs W3 Hee He
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MOTYT M MOTHOAIOT B Te4eHHE 24 JacoB OT 00e3BOKMBaHMA. MaTepHral U3 TaKuX JIOBYIIIEK
TOIMTCS VISl ONPENeNICHHs 10 BHAA TOJIBKO 10 TeHETHYECKHM JaHHbBIM, TaK Kak IIOYTH BCE
MOP(HOIOrHYECKHe MPU3HAKK OKPACKU Pa3pyLIAIOTCS MPH JUTUTEIIBHOM TPEHHH HACEKOMBIX
BHYTPH JIOBYIIKH O €€ CTCHKHU IPU MOMBITKE BBUICTETh HAPYXKy. VCHOIb30BaHHE JIOBYIIKH
B TEUCHHE HECKOJIBKMX YacOB MO3BOJISICT COOpaTh MacCOBBIH M JOCTATOUYHO KaueCTBEHHBIH
Marepuall, €clii 4acTo M3BJIEKaTh IONABIIMX B JIOBYIIKY HACEKOMBIX 10 MOMEHTa MX T'H-
Oenu u 3amMopaxkuBarh. [loydyeHrne MaccoBOr0 Marepualia MCIONB3YIOT JUISl BBISBICHUS
B KOMapax BHUPYCOB I'€HETHUECKMMHU METOJIAMH.

Pucynok 9. Yrekucnornas noBymka Mosquito Magnet. @oto Buncenra Kypra.
Figure 9. Carbon dioxide trap Mosquito Magnet. Photo by Vincent Kurt.

_ CBOPBI BE3 MICTIOJIb30BAHMUST [IPUMAHOK 1 JIOBYIIIEK }
(PYYHOU CBOP, CBOP CAYKOM, CBOP ITPOBMPKAMMU CO CTEH IIOMEUIEHUN)

JlanHasi rpynmna MeToIoB OTJIMYAeTCsl XOPOIIeH YIOBUCTOCTBIO, KOTOpasl 0OecIieunBaeT-
Csl LIeJICHATIPABICHHBIMU JEHCTBUAMHU y4eTUYHMKA, HO UMEET PsIi HEAOCTATKOB, CBSI3aHHBIX
C TIPUMEHSEMBIMU OPYIUSIMH JIOBA.

Mertoj y4eTa CaukoM OCTaeTCs OCHOBHBIM METOJOM KOJIWYECTBEHHOI'O y4eTa KpPOBO-
COCYIINX KOMapoOB MPH PEKOTHOCIHPOBOYHOM M MapUIPyTHOM OOCIEIOBAHWU TEPPHUTO-
pHUH, a TaKKe IPU KOHTPOJIE YHCICHHOCTH KPOBOCOCYIINX KOMApoOB ITOCIIE MPOBEICHUS
HUCTPEOUTEILHBIX MEPONIPUATHH. DKCIPECcC-METOJ VISl yueTa YUCICHHOCTH KPOBOCOCYIINX
JIBYKPBUIBIX Ha TEPPUTOPHSX, KOTOpPBIE OB 00pabOTaHbl MHCEKTUIIMAHBIMY TIperapaTamu,
U ISl OLIeHKH 9()(EKTUBHOCTH XMMUYECKUX 00pabOTOK TEPPUTOPUH HpPEayCMaTpHBAET
UCTIONIb30BAHUE CauKa.

Jnst cpaBHEHMS JaHHBIX MIPU ydeTe KPOBOCOCYIIMX JIBYKPBUIBIX HA IMPHUMAHKY HPOBO-
JIVJIH TTapajuie]bHbIEe YUeThl CTaHIapTHBIM SHTOMOJIOTHYECKHM CAauKOM. 32 €IMHHILY ydeTa,
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mo pemeHnto CHOMPCKON KOOPAMHAIMOHHOW KOMHCCHH, OBbIIAa MPUHATA TPEXMHUHYTHAs
skcro3umusa. Kak mokasanu criennaibHO IMPOBENCHHBIE ONBITHBIE yueTsl (IleTpoxkwmikas
u 1p., 2002), 9UCICHHOCTh KOMapOB, MOMABIINX B CAY0K B PE3yJIbTaTe TPEXMUHYTHOTO
cOopa caykoM BOKpPYT ceOs, COIMOCTaBUMAa C YHCICHHOCTHIO KOMAapoB, ITOMMAaHHBIX B pe-
synprare 180 B3MaxoB Ca4KOM KOIICHHEM IO PACTUTEIBHOCTH HA TPAHCEKTE (MPH IIare
0.85 M x 90 B3MaxoB B OJHY CTOPOHY M 00paTHO). OIHAKO, [0 HAIIEMY MHCHHIO, KOJIH-
YCCTBCHHBIC YUCTbI CAYKOM CJICAYCT CHUTATh AOINOJIHUTCIIBHBIMU K OCHOBHOMY — METOOY
ydeTra KOJIOKOJIOM. VIMeroTcs CBEACHUS O CPaBHEHUH JAHHBIX, IMOJYYCHHBIX dTHMHU IBYMS
METO/IaMH U BIUSHHUH TPOIODKUTEIHHOCTH AKCIIO3UINH. B pe3ynprare ObUIO MPEmIoKeHO
ypaBHEHHUE PErpECCHH, UCIOIB3Ys KOTOPOE MOXKHO IONyYUTh CPAaBHUBAEMBIC PE3yJIbTaThI
METOJIOB y4YeTa TEMHBIM KOJIOKOJIOM M CAauyKOM CO CheMHBIMU Memrodukamu: A=1.1C wumu
C=0.9A, rae A — 4uCiI0 KOMapOB, MOMMAHHBIX TEMHBIM KOJIOKOJOM 32 OJHY IOBTOPHOCTD,
a C — 4KCciI0 KOMapoB, TIOMMAHHBIX B TOM ke MecTe 3a 10 B3MaxoB Ca4ykoM, C BEPOSITHOCTHIO
0.95 (Pacuurpin, Kocosckux, 1979, 1983). Takum 00pa3om, cOOpbI TEMHBIM KOJIOKOJIOM
MO)XHO COOTHOCHTBH CO COOpaMH CayKOM.

B cBs3u ¢ ycuneHneM TEHIEHIMH TOTEIJICHNS KIIMMaTa M CBA3aHHBIM C HEW CoKparie-
HUEM IUIOLIAeH BOJOEMOB, YBEJIIMUEHUEM YACTOThl CE30HOB C AaHOMAJIbHO BBICOKOM JIeTHEH
TEMIIEPaTypoOr clemyeT oOpaTUTh BHUMAaHHE HA METON OOKAIIMBAHUS TPAaBSHUCTOHN pac-
TUTEIBHOCTH CTaHAAPTHBIM dHTOMOJOTHYecknM cadkoMm (Hukomaesa, 1980). Hamu sToT
METOJ] OBUT YCHEIIHO UCIIONB30BaH ISl y4eTa CC30HHOW TUHAMHKH YHCICHHOCTH KOMa-
pos Buna Cogquillettidia richiardii, KoTopble B YCIOBUSAX FOXKHOM JIECOCTENU MPAKTUYCCKU
HE Hallagajlid Ha OTKprTOﬂ MECTHOCTHU U CKaIlJIUBAJIUCh B TpaBﬂHHCTOﬁ PaCTUTCIIBHOCTU
(Mupzaesa u ap., 2005). [TonoOHBIH crioco0d yuera KoMapoB KCIob30Bajcs B CyOapKTHKe.
B TyHIpe KOMapbl 3HAYUTENTFHOE BPEMs HAXOIATCS B YKPBITHSX, T.K. aKTHBHOMY HAaIlaJJCHUIO
KOMapoB Ha >KEPTBY 3[€Ch MPEMATCTBYET CHIBHBINA BeTep. MeTo 0OKaImuBaHUs PacTUTEIb-
HOCTH onpoOHOo ormcaH Hukomaeroii (1980). OHa mcmonp30Baia cadok (quaMeTp odpyda
25 cM ® IiuHA ManKd 1 M), ABaXKOBI MPOBOIMIA CAYKOM IO OJHOMY MECTY, OOKalmnBas
MOJIOCY pacTUTENbHOCTH wwKpuHOi 1 M. [Ipu nanHom nuamerpe cauka 3a 20 JTBOWHBIX
B3MaxOB OTJIABJIMBAJIA KOMapoB C Iuromanu 5 m2. OTIOBICHHBIX KOMapOB BBITPSIXUBAIH
B ITOJIM3THUJICHOBBIC MCIIOYKH C BATHBIMH TaMIIOHaAMH, CMOYCHHBIMHA XJ'IOpO(i)OpMOM. O)lHaKO
9TOT croco0 yno0eH IpH HU3KHX TeMIeparypax B TYHAPOBOW 30HE, IPU Halux cOopax
B JIECOCTEIHBIX JAaHAMA(TAaX KOMaphl B MOJUAITHICHOBBIX MaKeTaX MPUIUIAIH K CTEH-
KaM TIaKeTa W MOBPESKIAATNCH. [locae Takoro HETaTHBHOTO OIBITA MBI CTAJIH MCIIONB30BATh
OeIpIe TTONIOTHSHBIC MEIIOYKH: CHAaYalla U3 Cayka BEITPAXUBAIH KOMApPOB B IOJIOTHSIHEBIE
MEMIOYKU C ITUKETKOH, 3aTeM X ITOMEIIAIN B OOIIUI MOJMITHUICHOBEIA MAKEeT ¢ BATHBIMU
TaMIIOHAMH, CMOYCHHBIMH TUXI0(0ocoM. [ToMMITHICHOBBIN MMAaKeT HYKHO OBLIO KaK MOXKHO
OBICTpEC MMOMECTUTh B XOJIOMWILHUK. KoMapbl, OOJIBIIE YCHIIICHHBIC, YeM YOUTBIC TUXJIO-
(ocoM, OCTaIOTCs OLIENEHEBIIMMU JUIUTEIbHOE BpeMs. 110 Mepe u3BiedeHus U3 yIaKOBKH
U B IIpoLiecCe ONpeAeieH s 01 OMHOKYJISIPOM MMaro IpochinarTcs (HE0OXO0JUMO CO-
JIepKaTh TMONUATUIICHOBBIN MAKET B XOJOJIE, U3BJIEKAsl 110 OJHOMY MOJOTHSIHOMY MEUIOUKY
¢ xoMapamu i onpeneneHus). CoOpaHHBIE JaHHBIM CITIOCOOOM SK3EMILTAPHI KOMapoB CO-
XPaHSIOT KU3HECTIOCOOHOCTh, TIOATOMY C HIMH MOYKHO IPOBOIUTH HEKOTOPHIE HEOOXOIH-
MBI€ IKCIIEPUMEHTHI, HAIIPUMEP, TOMECTHTh B COOTBETCTBYIOIINE YCIOBHUS TSI TIOTYICHHUS
SIALIEKIIAaI0K.
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Camku KoMapoB pona Anopheles B 1€COCTEITHOM 30HE HAMAAalOT B OCHOBHOM B YKPBITH-
sIX (KABOTHOBOJYECKHE (PepMBI, KMIIbIC TTOMEIICHHUs). YUeT UX OCYIIeCTBIIUICS IO 001IIe-
MPUHATONH METOIHKE — cOOp TPOU3BOAMICS NMPOOUPKAMHU HIIM BCACBIBATEISIMH C OIpeJie-
JICHHOH TUIOMIAZN MOBEPXHOCTEH (CTEH, TOTOJKOB) BHYTPH MOMELICHUH. DTH K€ METOJIbI
HCIIONB3YIOT JUIs cOOpa 3UMYIOIMX UMaro ponoB Anopheles (IperMyIecTBEHHO, CaMOK)
n Culex (B Tae:)XHOHN 30HE B CEHTSIOPE—OKTAOpE MBI TOJy4aJll UMaro CaMIloB M CaMoK).

CPABHEHUE METOJOB KOJIMYECTBEHHOI'O YUETA
1 PEKOMEHJALIMU 110 BBIBOPY METO/IOB

dopmanuzanysa JaHHBIX IO KPUTHYECKOMY 0030py METOHOB KOJIMYECTBEHHOTO ydeTa
OTHOCHTEIIbHOH YHCIEHHOCTH KPOBOCOCYIIMX KOMapoB ITO3BOJIMJIA BBISIBHTH, YTO HE BCE
KPHUTEPHH PABHOLICHHBI JUISL Pa3HBIX JaHAMA(PTHBIX 30H. MIMEIOTCS NMperMyIiecTBa U He-
JOCTaTKH HCIOJIb30BAaHUSI METOJIOB KOJMYECTBECHHBIX COOPOB B 3aBUCHMOCTH OT IPUPOIHO-
KJIMMaTHYECKUX 0COOCHHOCTEH pernoHOB. [Ipu BeIOOpe MeTona HEOOXOAUMO PYKOBOICTBO-
BarbCst €ro A(P(HEKTUBHOCTHIO ISl PEIICHNUS TIOCTABICHHON 331a4l B KOHKPETHBIX YCIIOBHSAX
oburanus npencrasurenei cem. Culicidae. Hanpumep, npu HU3KOH YMCIEHHOCTH KPOBOCO-
CYIIMX KOMapoB B YCJIOBUSIX CTEIICH Ba)KHO IPHUMEHSTh METOMBI C BBICOKOH YIIOBHCTOCTBIO,
TaKne KaK yIJIeKUCIOTHBIE JIOBYIIKU. [Ipu GOIbIIOi BEpOSTHOCTH 3apak€HHOCTH MMaro
HOCHUTEISIMU MH(EKINH Ba)KHO HUCKIIIOUYUTH METO/BI cOOpa Ha JKUBYIO NMPUMAHKY.

[TpenmMymiecTBa MCHOJIB30BaHKUS METOJOB cOOpa Ha JKUBYIO IIPUMAHKY B TOM, YTO OHH
JIAI0T CPaBHUMbIC KOJMYECTBEHHBIC IaHHBIC W JAOCTYIHBI IO CTOMMOCTH O00OPYIOBaHHUS.
JloBylIKH ¢ NpUMaHKaMH Ha KUBOTHOE (KPOJIMKA) MOTYT OBITH M3TOTOBJICHBI CAMOCTOS-
TENIBHO 110 BBIKPOWKAM M 4epTeXkaM W3 MOAPYydYHOro Marepuana. Hemocrarkamm rpymiist
MeTOo0B cOOpa Ha MPUMAHKY SIBJISIOTCS CJIOXHOCTH COICpKaHUs NPUMaHKU U 3aBUCHMOCTb
OT TOTOIHBIX YCIIOBH.

Py4Ho# cOop caukoM ¢ ero MoAu(pHKALUSIME (KOIICHHE [0 TpaBe CayKoM, cOOp CaMIioB
W caMOK M3 POsi) JaeT MOJHOLUECHHBIA MaTephal ISl ONpeeIeH s SKOJIOTHIECKUX 0COOEH-
HOCTEH BHIOB KOMapoB, HO IIEHHOCTh U COXPAaHHOCTh COOPaHHOTrO Marepuajia BO MHOTOM
3aBUCUT OT ONbBITA YYETUYHKA, I03TOMY TPEOYIOTCSI CHOPOBKA M aKKypaTHOCTb. BeposiTHOCTB
TIOBPEXJICHNSI MaTepuala, Kak U yJIOBHUCTOCTb, IPU cOOpe CaykoM OUeHb BBICOKAS.

[TpenMy1iiecTBOM METO/IOB cOOpa JIOBYIIKaMK 0e3 MPUMEHEHHMs KMBBIX ITPUMAHOK CUH-
TaeM uX 0€30MaCHOCTb M XOPOILYIO YIOBUCTOCTH OOJIBILIONO KOJIMYECTBA MaTepuaia 3a O1H
yueT. K HeoctaTrkaMm cOopa JIOBYIIKAMUA OTHOCHTCSI BBICOKAsh CTOMMOCTh 00OPYIOBaHHUsI
¥ PacXOJHBIX MaTEPHAIIOB, 3aBUCUMOCTh 3((HEKTUBHOCTH PabOTHI OTJEIBHBIX (CBETOBBIX)
MoAH(UKALUI JIOBYIIEK OT KINMATHYECKHX YCIOBHH, IUIOXas COXPAHHOCTH B JIOBYIIKE
(ruberb, MOBPEKICHNUE, IPEISTCTBYOIINE ONPEISTICHHIO BUIOBOH MPUHAUISKHOCTH, a TIPH
HEKa4eCTBEHHOM XPAaHCHUH WJIM HECBOCBPEMEHHOM yHaJICHHU MaTepHana U3 JIOBYIIKH —
yTpara BCEro Marepualia OT MOBPEKICHUS JAPYTUMH HACEKOMBIMHU MM rpubamu). B me-
JIOM, BBIOOp METO/ia ydeTa JIOBYIIKAaMH B PailoHaX ¢ yMEpEeHHBIM KJIMMarToM JaeT XOpPOIIHe
CTaTUCTUYECKUE PE3yJIbTaThl, T.K. Maj0 3aBUCHT OT IOTOJbI U KBaIM(UKAIMU COOpIIMKA
1 MOXKET OBITh MCIOJIb30BaH B MPAKTHYECKHUX LEISX.

[Tpu BBIOOpE ONTHMAILHOTO METO/Ia COOpa CIIEAYET YUUTHIBATH €r0 COOTBETCTBUE KOH-
KPETHBIM YCJIOBHSM Cpejibl (IIOTOJHBIM, 30HaJbHBIM, ()EHOIOTMYECKHM) Ha o0cie yeMon
TeppuTopuu. Jjisi MonydYeHus: CPABHUMBIX JTAaHHBIX 110 OTHOCHTEJLHOM YMCIEHHOCTH KPOBO-
COCYIIMX KOMapOB HEOOXOJMMO MCIIOIb30BaTh HECKOJIILKO METO/IOB. [lpH m3yueHuu ¢ayHbl
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1 9KOJIOTHH KPOBOCOCYIIIMX KOMAapoOB B FOXKHBIX JIECOCTENHBIX M CTEHHBIX paiioHax 3amaj-
Hoit CuOMpH HaM MPHUIUIOCH MCKATh NMPHUEMIIEMbIE Ul TaHHON TEPPUTOPUH METO/bI ydeTa
(Mup3aeBa u nap., 2007). JlanamadTHeIe TEPPUTOPUN IO PSAY IKOJIOTHICCKHX (HaKTOPOB
3HAYNTENFHO pa3nuyarorcs. CBoeoOpasne JIeCOCTENHBIX U CTENHBIX pailoHOB 3amajHon
Cubupu BbIpaKaeTcst MPEkKIe BCEro B TOM, YTO M3-3a BBICOKOM TeMIeparypbl BO3IyXa KO-
Mapbl IPOAOJIKUTCIIBHOC BPEMS B TCUCHUC CYTOK HAaXOIATCS B TpaBﬂHHCTOﬁ PaCTUTCIIBHO-
CTH. KpOMe TOr0, 31CCh KaK HUTJEC MPOABIACTCA TECHAA NPUBA3aHHOCTb OTACIBHBIX BHUI0B
K OIpeecHHbIM OnorornaM. Eciau B TaeKHBIX pailoHaX, a TAaK)Ke B CEBEPHOM JIECOCTENH
1 OOpOBBIX Jecax cpearero [IpnoOps HaMu UCTIONB30BANKCH KOJIOKOT MoHUaIcKoro u coop
CadKOM BOKDYT HaOJIOIATEIsI — «Ha ceOe», TO B CTEIHBIX paliOHaX y4eT CadkoM «Ha cebe»
okazajcs Hed()(EKTUBHBIM M TeM 0oJiee COBEpIIEHHO HEYMECTHBIM OKAa3aJI0Ch MCIOJIB30-
BaHME KOJIOKOJIA.

Mertonsl cOopa U ydeTa KOMapoB pa3HOOOpa3Hbl, HO HEOOXOIMMO OOpamarh BHUMaHHUE
Ha 11eJIecO00Pa3HOCTh U IeJICHANPABICHHOCTh UX IMPUMEHEHHS COOTBETCTBEHHO MEHSIO-
IIMMCSI YCIIOBUSIM CpeJibl OOMTaHUs HA TOH WIJIM MHOU TEPPUTOPHH U DKOJIOTHUECKHM OCO-
OCHHOCTSIM OOMTAIONIUX HA HEH BUIOB KPOBOCOCYIIMX KOMapoB.

Jnist cpaBHEHUS TIONTyYEHHBIX PE3YJIbTaTOB PEKOMEHAYEM IPUMEHATH CIIEIYIOLINE Me-
TOZBI JUI KOHKPETHBIX MPUPOIHBIX 30H. DTH METO/BI KOJMYECTBEHHOTO ydeTa Hamboiee
00BeKTUBHBI ¥ 3()(EKTUBHBI JUIs BEIOPAHHOTO THIIA TEPPUTOPUH C €€ JIAaHJMA(GTHBIMU 0CO-
OEHHOCTSAMH W OOMTAIONIMMHU Ha HEH npeacraBuressiMu cemeiicta Culicidae.

3oHa TyHApPHI. PekoMeHyemble MeTO/Ibl yueTa: OOKallIuBaHUE TPaBSHUCTON MM MOXO-
BOW PaCTUTENIHHOCTU CTAHJAPTHBIM SHTOMOJOTMYECKUM CauKOM OJIMH-/IBA pa3a B JIEKaly;
TpeXMHHyTHBIﬁ OTJIOB HamaJgarolmrux KOMAapoOB CAYKOM B IICPUOJ IITHIIA.

30Ha JecoTyHApbI. PexoMeHTyeMble METObl y4yeTa: TPEXMHUHYTHBIH OTJIOB HamaJaro-
IUX KOMapoB OJHMH-/IBA pa3a B AEKaay; y4eT KOJIOKOJIOM MOHYAJCKOTO C MATHMUHYTHOH
9KCTIO3UIMEH OIMH pa3 B AeKaay, OOKaIIMBaHHE PACTUTEIHLHOCTH CTAHIAPTHBIM SHTOMO-
JOTUYECKUM CauKOM

3ona Taiiru. PexomenryemMble METObI ydeTa: TPEXMUHYTHBIH OTJIOB HalaJaloIinX Ko-
MapoB JI0 JBYX pa3 B JIeKaJly; y4eT KOJOKOJIOM C ISITUMHHYTHOM DKCHO3MIMEH OJMH pa3
B JIeKa/ly; OOKalllMBaHHE TPABSHUCTOW W JIPEBECHOI PaCTUTENLHOCTH CTaHIAPTHBIM SHTO-
MOJIOTHYCCKHUM Ca4KOM B PA3JIMYHBIX 6I/IOTOHaX.

3oHa moaTaiiru (CMemaHHbIX W MTMPOKOJIMCTBEHHBIX JIECOB). PekoMeHIyeMbie METOIbI
ydera: cOOpBl Ha JIOBYIIKH, B TOM YHCIE C IMPUMaHKaMH; y4eT HamaJalollnX KOMapoB
KOJIOKOJIOM C TIAITUMHHYTHOM SKCIIO3MLMEH OMH pa3 B AEKaay; TPEXMHHYTHBII OTJIOB Ha-
Ta/IAI0IINX KOMapoB 0 JIBYX pa3 B JIeKaJy; OOKaIlMBaHUE PACTHTEILHOCTH CTaHIAPTHBIM
SHTOMOJIOTUYECKUM CAYKOM

3oHa JecocTenu. PexoMeHryemMble METOJIbI yueTa: TPEXMUHYTHBIN OTJIOB HalaIaloInX
KOMapoB JI0 JIByX pa3 B JIeKajly; y4eT HanaJaroliuX KOMapoB KOJOKOJIOM C MSTHMUHYTHOM
3KCH03PIHI/IeI71 OJIUH pa3 B JICKaay, O6KaLHI/IBaHI/Ie PACTUTCIBbHOCTH CTaHAAPTHBIM OHTOMOJIO-
TMYECKHM Ca4yKOM; OTJIOB MMAro JIOBYIIKAMH C aTTPaKTaHTAMHU U YIJIEKHUCIIOTOM.

3oHa crenu. PexomeHayemMble METOIBI ydeTa: OOKAIIMBAHIE PACTUTEIBHOCTH CTaHAAPT-
HBIM 3HTOMOJIOTHYECKUM Ca4yKOM; TPEXMUHYTHBIM OTJIOB HallaJalolnX KOMapoB B Oiaromnpu-
SITHBIE JUIS1 X aKTUBHOCTH 4achl CYTOK (YTPEHHUH W BEUEPHUH NMUKH aKTHBHOCTH); IIPU BO3-
MOKHOCTH WJIM HEOOXOAMMOCTH TPEXMHHYTHBIH OTJIOB HalaJarolIMX KOMapoB KOJOKOJIOM.
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B pabote MBI TOMBITATHCEH JaTh CBOIO OICHKY CYIIECTBYIOLINM, IIMPOKO HCIIOIB3YeMbIM
METOZaM KOIWYECTBEHHOTO ydeTa KOMapoB MCXOJS M3 MHOTOJCTHETO OIBITA HCCIIEZO0Ba-
HUH KPOBOCOCYIINX IBYKPBUIBIX B Pa3HBIX JIAHIMIA(THO-IKOJIOTHYCCKIX yCIOBUsIX CHOMpH
u CeBepo-3anana eBpormneiickoil yactu Poccuun. M3 npoBeaeHHOro aHajin3a MOXKHO 3aKJIIO-
YHUTh, YTO HAUOOJIEE CTATHCTUUCCKHU JIOCTOBSPHBIMH M CPaBHUMBIMH II0 PE3yJbTaTaM, TOITy-
YCHHBIM W3 PA3HBIX KIMMAaTHYCCKHUX 30H, CICIYCT CUUTATh yUCTHI HA IPUMAHKY (YCIIOBEKA)
CTaHIIAPTHBIM CaYKOM U 3KCrayCTEPOM WIIM MPOOUPKAMHU CO CIIHPTOM.
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METHODS FOR COLLECTION AND ESTIMATION OF POPULATIONS IMAGO
OF MOSQUITOES (DIPTERA: CULICIDAE)

A. G. Mirzaeva, E. V. Panyukova

Keywords: imago of mosquitoes, equipment and collecting methods, quantifying, traps.

SUMMARY

The article provides an overview of quantitative methods for collecting mosquitoes that solve a
number of important tasks: identifying the seasonal dynamics of the number of species, clarifying
changes in the structure of the composition of dominant species under the influence of changing
biotic and abiotic factors, and others. The problem of the correlation of the results of quantitative
collections carried out at different times by different methods, different traps and in different landscape
conditions is posed. We propose a unification variant of methods for quantitative collection a adults
of mosquitoes in natural areas.
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B IOxnoMm 3aypanbe (Kypranckas obGnacte) Ha 3amaaHoi nepudepuu apeana Dermacentor
silvarum B TedeHue anpens—asrycra 2020—2024 rr. Ha MeJKHUX MJIEKONUTAIOIUX yuTeHo 125 oco-
Oeit mnunHOK M HUMG Knema. D. silvarum BcTpedaeTcs Ha Bceil Teppuropun Kypranckoit obnactu.
3a muHoronetHuid nepuon (1980-e u 2020-2024 roxer) ero mapasuTHPOBaHKWE OTMEUEHO Ha 19 Bumax
MEJIKHX MIICKOTUTAIOIINX U OJXHOW rHOpumHoi (Gopme (OonbIioi u KpacHOMEKHN cycnuku). Yare
JPYTUX MEJIKHX MIICKONUTAomuX D. silvarum BCTpedascst Ha OOBIKHOBEHHOI Oypo3yOke, IMoiéBKax —
KpacHOii, y3KoueperHol, TEMHON U HSKOHOMKe. [lokaszaTenn BCTpeuaeMOCTH M OOMIIMS STOTO KIlela
OYeHb HU3KHE. B pa3HOTpaBHO-IEPHOBUHHO-31AaKOBOH cTenu D. silvarum NpuIepKUBaeTcsl yBIaKHEH-
HBIX U OOJIECEHHBIX TEPPUTOPUI, B JIECOCTENN M MOATANre HE M30eraeT M OTKPBITHIX IPOCTPAHCTB.

KuroueBsle ciioBa: Dermacentor silvarum, Menkue miuekonuraromue, FOxuoe 3aypaibe

DOI: 10.31857/S0031184725010053, EDN: UMIHQR

HkcomoBplie KIICMM — BaKHAs TPYIIA MAPA3UTHICCKAX WICHUCTOHOTHX, HMEIOIas OOIb-
1I0€ MEIMIIMHCKOE U BETEPUHAPHOE 3HAYCHHE. DTO ONPEAEISeTCs X y4acTHEM B Iepeade
1 XpaHEHHH MHOTHX OIACHBIX TPAHCMHCCHBHBIX MH(EKIHH YeJIOBEKa M CEeIbCKOX03SHCTBEH-
HbIX KUBOTHBIX ([TaBmoBckwmit, 1928; ITomnos, 1958; Bbamamos, 1998 u mp.).

s Boctounoit dopmbl kiema D. silvarum (Ilomepanues, 1950) monroe Bpems cuu-
TaJO0Ch, YTO B 3aMaJHOCHONPCKON YaCTH €ro apeala 3amagHasi IPaHHUIA IPOXOIUT IO Tep-
putopun Tomckoit, HoBocubupckoir u Omckoit obmacreit (ITomos, 1953; ®@emopos, 1963;
Hassinosa, Jlykun, 1969; Amudanos u ap., 1970; Uronkun, 1978; Kynuk, Bunokyposa,
1983; ®unumnmosa, 1997; Pomanenko, 2004). Onxnako B panpHeimeM Hanuaue D. silvarum
Ha Tepputopun OMcKoil obrmacTh He Hamwio moaTBepxkacHus (MampkoBa, Tanmes, 2011;
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SAxumenko u ap., 2013). B To ke BpeMs HMEIOTCS yKa3aHHUA O €r0 paclpOCTPaHCHWH Ha
TEPPUTOPHUH, pacIoiiokeHHO! 3anmamHee OMckoi obmactu, — B Kypranckoit, YensOuHCKOH
u OpenOyprckoit oonactsax (Crotkuna, 1957; CrapukoB u ap., 1990; Pymssies, 1995).

Ceenenus o npedbBanuu D. silvarum u APYTHX BUIOB WKCOMOBBIX Kiemed B FOsxHOM
3aypanbe (Kypranckas o0nacTe) MMEIOT JaBHIOIO uctopuio. [lepBrie maHHBIE 00 MKCOMO-
BbIX Kiemax Kypranckoil oOmactu (B cOBpeMEHHBIX e€ rpaHulax, 10 1943 r. ona Bxoamia
B coctaB YemssOmackoi obmacti) npusoani A.B. Kouerxos (1935). ABrop ykassIBam He-
CKOJIBKO BUOB, cpenu HUX: [xodes persulcatus Schulze, 1930, Dermacentor marginatus
(Sulzer, 1776), D. silvarum u np. 3To coOOIICHUE MPHUBICKIO BHUMAHKUE IMapa3suTOJOra
B.M. Ilomosa (1962), KOTOpBI YCOMHWICS B IMPAaBHILHOCTH OMPEICICHIS BOCTOYHOM
¢dopmbl — D. silvarum B YOxxnom 3aypanbe. Cryctst 6osee 20 neT ObIITM OIMyOIMKOBaHBI
emié Tpu paboOThI, Kacarolluecss UKCOAoBbIX Kiemeil KOxuoro 3aypanbs (Mapsun, 1957;
CrotkuHa, 1957; I'mbet, Huknudopos, 1959). M.Sl. MapBuH Ui TE€COCTEITHOTO 3aypaibs
yKas3bIBal 4eTelpe BUna: I persulcatus, I. ricinus (Linnaeus, 1758), Dermacentor pictus
(D. reticulatus) (Fabricius, 1794) u D. marginatus. Tpu nocieaHux Buaa ObUTH 00OHAPYKCHBI
Ha Jomaasix, koposax u temarax. JILA. I'mber u JLII. Hukucdopos mmsa FOxuoro 3aypanss
(TobGono-MmmMcKast 1ecocTenb) TakKe MPUBOIMIN YEThIpe BHUJIA UKCOAH] (OTpeiesicHre
3.M. Kwmaesoit) — D. pictus (D. reticulatus), D. marginatus, Ixodes apronophorus Schulze,
1924 w I ricinus. Ilocnenauii BU yITEH B KOJMMYECTBE IBYX SK3EMIULIPOB, CHAT C YellOBEKa
n cobakn. Hanbonbmmii nHTEpEC, B CBA3M C 00CYXkKIaeMOi paboToi, ImpeaAcTaBisioT c6o-
pot K.A. Crorkunoii. Asrop st Uensounckoit obnactu (UeGapkynbekuii u KyHamakckuit
paifoHBI) PUBOAMIA YeThIpe BuOa kiemed — I persulcatus, D. pictus (D. reticulatus),
D. silvarum n D. marginatus; nns Kypranckoit oonactu (Kapramonsckuii paiioH u paiion
CTaHLMHU YTSK) TaKoke yKasbiBasa 3Tu ueTsipe Buaa. C.B. Pymanues (1995) nns cremHbix
paiionoB OpeHOyprckoit 00macTu OTMeJal ISTh BHIOB MKCOMOBHIX KIICIICH, B TOM HHCIE
D. silvarum.

Wrak, aHain3 onyOJMKOBaHHBIX MaTepHaliOB IMOKa3bIBACT, YTO BO BTOPOIl ITOJIOBUHE
XX crometus qns Kypranckoir o6macTé OBUIO M3BECTHO IIECTh BHIOB MKCOMOBBIX KIle-
wei: 1. persulcatus, I. apronophorus, 1. ricinus (CHATBI ¢ KPYITHBIX KHUBOTHBIX M U€IIO-
Beka), D. marginatus, D. silvarum u D. reticulatus. Hamu MHOTOJICTHHE HCCIICIOBAHUS
MKCOJOBBIX KJIEIEW MEeJKNX MieKonnTaomux B KOxxHOM 3aypalibe OATBEPANIN HATMUIHE:
L. persulcatus, I. apronophorus, D. reticulatus, D. marginatus, D. silvarum (CrapukoB
u 1p., 1990, 2024; CapamnynblieBa u 1p., 2022 u ap.), a takke 1. trianguliceps (Korenberg,
Lebedeva, 1969; ®wmmnmosa, 1977; Pfiffle et al., 2017), apean koToporo mpocTupaercsi ot
Bpuranckux octpoBoB 10 3abaiikanbs. [Ipy 1eneHanpaBiIeHHBIX UCCIESTOBAHHUAX XO35CB-
npoxkopmurenei (Oeperopasi actouka Riparia riparia Linnaeus, 1758; 6aitdak Marmota
bobak Miiller, 1776, oOsikHOBeHHAsA nucuna Vilpes vulpes Linnaeus, 1758, cremHoit Xopb
Mustela eversmanii Lesson, 1827 u np.) B FOxxHOM 3aypainbe 1, B yacTHOCTH, B KypraHckoit
obnacti, MOTYT OBITh BCTPEUYEHBI W JApyrue npenacraButenu nkconua (Ounmnmosa, 1977,
1997; CrapuxoB, CrapukoBa, 2021).
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MATEPUAJI U METOAUKA

Hammu unccrnenoBanus mpoBeieHBl B I0ro-3amanHoil yactu 3amagHo-CHOMpPCKON paBHHHBI —
OxnoM 3aypanse (Kyprauckas obmacts). Ilpn meixeHun 5Tol TEppUTOPHUU Ha KPYNHBIC BBICIBI
(30HBI, MOJ30HEI) MBI PYKOBOJCTBOBAIMCH CXEMOH re000TaHMYECKOro PalOHMPOBAaHMS 3aragHo-
Cubupckoii paBHuHbl (MapuHa u ap., 1985). B cooTBeTCTBUM ¢ 3TOH CXeMOW Ha TEPPUTOPUU
Kyprazckoii o0acTi yCJIIOBHO MPOBEJECHBI I'PAHUIIBI IBYX Ie¢000TAaHHYECKUX 30H — CTEIHOW M Ta-
&xHOM (0opeanbHOIl), BbIACIEHBI TOJ30HBI Pa3HOTPABHO-ICPHOBHHHO-3JIAKOBOH CTEIH, JIECOCTEIH
u noxraiiru (Haymenxo, 2008).

B pazHOTpaBHO-IEpHOBHHHO-37TaKOBOH CTEIH (amperb—aBrycT) y4EThl MEIKUX MICKOMHTAIONIIX
M UX 9KTOMapasuToB ocymecTsisui B 2022 . B okpecTHOCTIX ¢. O3épHoe (54°24'19" N, 64°38'16”
E) n mocénka Mckpa (54°23'51" N, 64°34'03"” E) (3BepunoronoBckuii paiion). Mcciaenosanns
B stecotenu B 2020 r. (ampenb—aBrycr) nposeaeHsl B [IpuTo6oasHOM paiioHe, OKPECTHOCTH U céna:
VYrarckoe (55°09'43" N, 65°11'06” E), 3a6opckoe (55°10"31" N, 65°14'00"” E), Haropckoe (55°08'53"
N, 65°11'37" E), Kampimnoe (55°06'03” N, 65°11'06" E) u KetoBckom paiione, okp. c. TemisskoBo
(55°12'09" N, 65°12'53" E). B 2023 r. cbopsl MaTepraia MpoBOAMWIN B CEBEPHOU MOJIOCE JIECOCTEIH
B MOKpOYCOBCKOM paifoHe B OKPECTHOCTAX M Ha Tepputopuu c. Kypran (55°46'45" N, 67°11'52" E).
B mopraiire (anpenb—aBryct) — B 2021 . B okpecTHOCTAX . CamoxBanoBo (56°38'53"” N, 64°43'03" E)
[arposckoro paiiona u B 2024 r. B okpecTHOCTAX 1. Jlyknna (56°25'50" N, 62°43'23" E) Karatickoro
paitona. Bcero ocmorpeHo (ouécano) 5235 3BepbKOB.

MenKuxX MIIEKOIMTAIOIIMX JOOBIBAIN B KOHYCHI C IIOMOLIbIO Hampasisiomux cucreM (Haymos,
1955; TynuxoBa u ap., 1963; Oxoruna, Kocrenko, 1974) u meronom noyuko-iuHuil (Kyuepyx,
1963). J10OBITHIX 3BEPHKOB MOMEINAIN B Os3€Bble MELIOYKH, IJIOTHO 3aBA3BIBAIU U OCTAaBISIN
B J1a0OpaTOpPHIO, T/I€ UX OCMATPUBAIM HAa HAJIWYHE dKTOMApasuToB mo mMeroauke 3.M. XKmaesoit
n C.II. INnontkoBckoif (1964). JInannok n Humd knemeit ¢pukcnposamu B 70%-HoM crmpre. Ompere-
JIeHHe JIMYMHOK M HUM( TpoBeAeHo Ha mpemnaparax (cpema: xkuakocts Popa—bepnese) ¢ mcmons3o-
BanneM onpenenureneidt @aynsr CCCP (Ilomepanues, 1950; dwumunmosa, 1997).

Knema D. silvarum perucTpupoBaiy Ha NMPEACTaBUTENSIX 15 BHIOB HACEKOMOSIHBIX, TPHI3yHOB
M MEJIKUX XHIIHBIX: OOBIKHOBEHHAs1 Oypo3yOka Sorex araneus Linnaeus, 1758; TyHapsHas Oypo3yOka
S. tundrensis Merriam, 1900; cpenusist OyposyOka S. caecutiens Laxmann, 1788; manas Oypo3yOka
S. minutus Linnaeus, 1766; necHas mpimoBka Sicista betulina Pallas, 1779; xpacuas nonéska Myodes
rutilus Pallas, 1779; y3xodepernHas nonéeka Lasiopodomys gregalis Pallas, 1779; Témuas (mameHHas)
nonéBka Agricola agrestis Linnaeus, 1761; nonéska-askoHoMKa Alexandromys oeconomus Pallas, 1776;
oOBbIKHOBeHHas ToNEBKa Microtus arvalis Pallas, 1778; meimb-manmotka Micromys minutus Pallas,
1771; nonesas mbitb Apodemus agrarius Pallas, 1771; manas necHas Muiib Sylvaemus uralensis
Pallas, 1811; momoBast mMbltb Mus musculus Linnaeus, 1758 u nacka Mustela nivalis Linnaeus, 1776.

Pycckue u naTMHCKHE Ha3BaHMS BMJIOB MIIEKONUTAIOLUIMX HpuBeAeHB Mo A.A. JlucoBckomy
¢ coasropamu (2019). Beero ¢ yka3zaHHBIX BUAOB MEIKHX MiekonuTaromux 3a 20202024 rr. ouécano
125 sx3zemmisipoB kiemeit D. silvarum. B paboTe MCHONB30BaHBl OOMIEIPUHATHIE B MApa3UTOIOTHU
WHJIEKCHI: HHAEKC BCTpedaeMocTH — VB, unpexc obmmms — MO u cpeqHss MHTEHCHBHOCTD 3apaske-
Hust 3BeppkoB kientamu — W3 (Beknemumes, 1961). [IpoBepky CTaTHCTUYSCKHUX pa3iIHYHil HHACKCA
BCTpPEYaeMOCTH MpoBoIwin 1o dopmye, npemioxenHoi K.II. ®énoposem (1986). s oneHkn
(hayHUCTHUECKOTO CXOICTBA COOOIIECTB MEJIKUX MIICKOIUTAIOIINX HCIONb30Bany MHICKC JKakkapa
(Jaccard, 1902). Pacuér cooTHOIICHUs IUIOMIAIeH 00JIECEHHOCTH TEPPUTOPHI POBOIHIIN C HOMOLIBIO
I'NC Google [Tnanera 3emis.
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PE3VJIbTATbBI

B pasHoTpaBHO-IepHOBUHHO-31Iak0BOM cTenu B 2022 1. D. silvarum BcTpedayics Ha
npencraBuTensix 11 BUiIoOB 3emiepoek M rpbi3yHoB (Tadm. 1). Kiemeld Ha 3Bepbkax peru-
CTPHPOBAJIN B KOJIKAax MapKOBOTO THIIA, UBHIKOBBIX Pa3HOTPABHBIX 3a00JI0UCHHBIX W TPH-
PEUHBIX 3apOCIIsiX, TOMMEHHBIX JIyrax, TPOCTHUKOBBIX 3alMUINax U ap. borblime oTKphIThIE
NPOCTPAHCTBA TOT KJICI, KaK MpaBuiio, u3bderair. B menoM xapakrep mpocTpaHCTBEHHOTO
pactipenenenus D. silvarum BO MHOTOM COBIIQJIal C €ro pacmpenenerreM B HoBocuOmpckoit
obnactu (aseinosa, Jlykun, 1969). Kpome ykazaHHBIX BHJOB nmpokopmuteneid (tadm. 1),
B 3TOH mofa3oHe B 1987 . B okpecTHOCT:X ¢. YcTh-Yiickoe LlenunHoro paitona Kypranckoit
obiactu D. silvarum oTMedalics Ha JIacKe, CTENHOM MBIIOBKe Sicista subtilis Pallas, 1773
u Oonbmom cyciuke Spermophilus major Pallas, 1779 (Crapuxo u np., 1990).

Tadmuua 1. [TapasutupoBanue D. silvarum B pa3HOTPaBHO-IEPHOBHHHO-3TAKOBOH CTEIH
FOsxHoro 3aypanbs (Kypranckas o6:m1., 2022 1)

Table 1. D. silvarum parasitization in the herb-bunchgrass steppe

of the Southern Trans-Urals (Kurgan region, 2022)

V4eTbl METOJIOM JIOBYMX KAHABOK VeThI METOSIOM JIOBY HIKO-TTHHHUIE
(3200pUNKOB)
No | Bun % ol @ m Q g ol @ @ Q
n/n | IpoOKOpMHTENs § % QE _% 2“ UB, | U0, | U3, Qé« % § % 2» UB, | 1O, | U3,
S5 &8 5| % |os |3 [ 2|88 5| % | ok | ok
58|5¢| £ 58|58 2
1 |S. araneus 226 | 2 2 10.88 {0.009| 1.00 | 46 - - - - -
2 S. tundrensis 151 2 3 1321002150 3 - - - - -
3 |S. minutus 159 | 2 2 [126(0.01|1.00| - - - - - -
4 | M. rutilus 119 | 1 1 |0.84(0.008| 1.00 | 96 - - - - -
5 | L. gregalis 119 | 1 2 |084]0.02]200]| 6 - - - - -
6 | A. agrestis 30 1 1 [333]0.03[1.00| 1 - - - - -
7 | A. oeconomus | 193 3 3 1.55/0.02 [ 1.00| 7 - - - - -
8 | M. arvalis 306 | 1 2 10.330.007| 2.00 | 60 - - - - -
9 M. minutus 88 4 7 455008175 12 - - - - -
10 | S. uralensis 163 | 3 3 [1.84(0.02(1.00|226| 3 6 |1.33(0.032.00
11 | M. musculus 6 1 3 [16.67]0.50 | 3.00 | 22 — — — — —

[Ipouepk — BUJ HE OTMEUEH.

B necocrenu (2020, 2023 1) D. silvarum napa3uTupoBai Ha IPEICTABUTENSX BOCEMH
BUJIOB MEIKHMX MJIeKonmuTaronux (tadn. 2). [Tokasarenn BCTpedaeMOCTH W OOUIIHS 3TO-
TO KJIEMIa Ha 3BephbKaX TaKKe HU3KHE M HE OTIIMYAINCH OT IOKa3aTelel, HaOII0IaeMbIX
y TMPOKOPMHUTENCH B pa3HOTPABHO-IECPHOBHHHO-3JIAKOBON CTENH. JTH JaHHBIC MTOATBEPXK-
JAIOT MHCHHE O TOM, YTO MOIMYJSIUU BUIOB HA MEePUPEPUU apeayioB XapaKTEPHU3YIOTCS,
Kak mpaBwiio, HU3Koi mioTHocteio (IentHep, 1936; Haymos, 1945; aBeinoBa, JlykuH,
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1969; Usantep, 2018 u ap.). D. silvarum BcTpedancs Ha 3BepbKax 00JIECEHHBIX, OTKPBITHIX
1 YBJIQKHEHHBIX OMOTOIIOB (MBHSKH Pa3HOTPABHBIC MPHO3EPHBIE, OEPE30BBIC TTATTOPOTHUKOBO-
XBOILIOBBIE ITOWMEHHBIE JIeCa, 3JIaKOBO-PAa3HOTPABHAsI JIyroBasi CTEIb, Pa3HOTPAaBHbIC NPH-
KOJIOUHBIE Jiyra U Ap.). C IOMOLIBIO APYTHX METOJIOB Y4ETa B 3aypalibCKOH JIecOCTenHn
(2020 1.) D. silvarum peructpupoBaiu Ha OejorpymoM exe Erinaceus roumanicus Barrett-
Hamilton, 1900 (ouécano 72 JMYMHKH 3TOrO Kieina). B 3ToM ke romy B OKPECTHOCTSAX
c. Kampmraoe [IpurobomsHOTO paiiona D. silvarum B KOTHYECTBE CEMH JIMYMHOK W OTHOM
HUMQBI CHATHI C THOPUIOB OOJNBIIOTO W KPACHOMIEKOTO CYCIUKOB (Spermophilus major x
S. erythrogenys Brandt, 1841), a B 2023 r. 61u3 c. Kypran MokpoycoBckoro paiioHa Ha
KPACHOIIEKOM CYCJIMKE 3apErHCTPUPOBAHO 7 JIMUMHOK 3TOTO KJewla.

Taomuua 2. [Tapasutuposanue D. silvarum B necoctenu IOxHoro 3aypanss (Kyprauckas o0,
2020, 2023 rr.)

Table 2. D. silvarum parasitization in the forest-steppe zone of the Southern Trans-Urals (Kurgan
region, 2020, 2023)

V4eThl METOZIOM JIOBYMX KaHABOK N
V4eThl METOZOM JIOBYIIKO-TTHHUH
3a00PYHKOB
Ne | Bun g S = Q g m S = Q
0 Q ] 12} o Q9 ] 2]
/I | IPOKOPMHUTEIS %% 3% 5 |UB,|MO, |13, |&2%|E % 4 |UB,|HO,| U3,
S5 26 5| % |0k |0k |2 5|28 5 | % |oxs. oKk
5885 2 5885 2
1 S. araneus 466 | 5 5 |1.07]0.01|1.00| 130 | — - - - -
2 S. tundrensis 124 | 1 1 [0.81]0.008/1.00| 20 | — - - - -
3 S. betulina 105] 1 3 10.95(0.03|3.00| 2 - - - - -
4 M. rutilus 174 | 2 3 |1.15{0.02|1.50| 127 | — - - - -
5 L. gregalis 12| 1 7 10.89]0.06|7.00| 34 | 1 1 |2.94]0.03|1.00
6 A. agrestis 137 | 4 5 1292(0.04|1.25| 50 | — - - - -
7 A. oeconomus 209 | 6 9 [2.87]0.04]1.50| 70 2 3 [2.86]0.04]|1.50
8 M. minutus 98 | 1 1 [1.02{0.01]1.00| 1 — — — — —

IIpouepk — Bux He OTMEUEH.

B mograiire (2021 u 2024 tr.) D. silvarum OTMEYCH Ha NPEACTABUTENSX ICBSITH BU-
JIOB MEJIKMX MIIEKONUTaromux (Tabn. 3). 31ech OH BCTpeyalicsl TaKKe B PA3IMYHBIX TH-
nax OMOTOINOB (MBHSIKOBBIE OCOKOBO-Pa3HOTPABHBIC MPUPEUHBIC U IPUO3EPHBIE 3apOCIIH,
4epEMyXOBO-IIIUITIOBHUKOBBIC Pa3HOTPABHBIC 3aPOCIH, COCHSIKH KHIIPEHHO-3JIaKOBbIE, KOJI-
KM OCHHOBBIEC IIMIIOBHUKOBO-Pa3HOTPABHbBIE 3a00JI0YEHHBIE, OCOKOBO-PA3HOTPABHBIE TIPH-
KoJIouHEIe Jyra u fp.). Panee B.M. ITomoB (1962) ormeuan, uto B 3anmagnoit Cubupu
D. silvarum sBnsiercst Mme30¢uIbHON (HOpMOH, 0OnTaroNIeil B OTKPHITHIX OHOTOIIAX JecocTe-
. HecoMHeHHO, ¢ TIEpBO 4acThIO JAHHOTO BBICKA3bIBAHHS B OIIPE/ICIICHHOW CTETIEHH MBI
COIVIACHBI, BO MHOTOM 3TO TOJATBEPKAAN0OCh M Ha HaileM Marepuase. OfHaKO B 3aypaibCKoil
YacTH apeajia TOT KJIElll IMIMPOKO MPEJCTaBlIeH Ha 3BepbKax M B OOJNIECEHHBIX OMOTOMAX.

76



B rpagmente 1or—ceep Kypranckoif o6macTu, BKIIFOYAIOMIEH KaK OTKPBITHIE, TaK M 00-
JIeCEHHBIE TEPPUTOPUH, TOATANWTra — ATO MpeAeN pacnpocTpaHeHus D. silvarum K cesepy.
Ha roro-Bocroke 3ananno-CHOMpPCKO paBHUHBI OH TAKXKe JOXOJHT JI0 MIMPOTHI T. ToMcKa
(monraiira) (Uronkun, 1978). B 1oxHO# Taiire D. silvarum napa3utosioraMy He OTMEJaIcs
(CtonboB u np., 1966; Anudanos u ap., 1970; Caneruna, 1980; Mamntommna, Koruano-
Ba, 2008 u ap.). O4eBUAHO, B 3TOM Ciiydae OONBINYIO POJb B OTPAHMYEHUU €r0 Pacmpo-
CTpaHEHMs K CEBEpPY MI'PACT HE CTOJIBKO BO3PACTAIONINE OONECEHHOCTh U YBIAKHEHHOCTD
TEPPUTOPHUH, CKOJIBKO CHIDKCHHE CPEIHETOI0BOM Temrepatypsl (3amagnas Cubups, 1963).

Taomuua 3. [Tapasutuposanue D. silvarum B moaraiire KOxxHoro 3aypaibs
(Kypranckas o61., 2021 u 2024 rr.)

Table 3. D. silvarum parasitization in the subtaiga of the Southern Trans-Urals
(Kurgan region, 2021, 2024)

Y4eTsl METOIOM JIOBUMX KAHABOK .
V4eThl METOIOM JIOBYIIIKO-JTHHUI
(3a00pUnNKOB)

Ne % ml Q@ m ) % ml Q@ m )

Bu npokopMuTeis = = E =
n/n | 1A TIPOKOP 22122 T |u (o, |m3 |22 2| T |uB, | WO, | U3,
SElE8 5| % |k |0k |2 5|EG 5| % |oxs. | ok

8 I & 8 BlE A =
1 S. araneus 197 | 4 6 [2.03]0.03|1.50(| 106 | - - - - -
2 S. caecutiens 245 1 1 10.41/0.004|1.00| 9 - - - - -
3 M. rutilus 93 4 4 1430(0.04|1.00| 16 - - - - -
4 | L. gregalis 116 | 11 19 [9.48(0.16|1.73| 2 - - - - -
5 | A. agrestis 119 | 2 2 [1.68]0.07|1.00| 13 - - - - -
6 A. oeconomus 124 | 3 6 [242]0.05(2.00| 16 - - - - -
7 | M. arvalis 185 | 3 6 [1.62]0.03[2.00| 17 - - - - -
8 | A. agrarius 31 1 1 13.23](0.03|1.00| 43 - - - - -
9 | M. nivalis 5 1 7 (20.00[{1.40|1.40| — - - - - -

IIpouepk — BUJ HE OTMEUEH.

[Ipu omenxe pa3mmumii nHAeKca BerpedaemocTn o K.II. @énoposy (1986), ams mpo-
KOpPMHUTEJIeH, OTMEUEHHBIX BO BCEX TPEX IMOJA30HAX (OOBIKHOBEHHAs Oypo3yOKa, IOJIEBKH:
KpacHasi, y3KoueperHas, TEMHasi ¥ SKOHOMKa), JIOCTOBEPHO Yallle MpeuMarnHallbHbIe CcTa-
JUH TTOpa)kalli MEJIKUX MJICKONMUTAIONIMX Ha TeppuTopuu moxaraiirn. Haubomnbime pas-
JIMYUSL TIOJY4EHBI TIPH CPAaBHEHUH Pa3HOTPABHO-ICPHOBUHHO-3JIAKOBOM CTENU M MOATANTH
(t(mé) = 2.78 ipu p < 0.05), necocrenu U MOATANTH (t(lm) = 2.55 npu p < 0.05). IIpu cpas-
HEHNHU UHJEKCOB BCTpedaeMocTH D. silvarum B pa3sHOTPAaBHO-IEPHOBUHHO-3JIAKOBOI CTENH
U JIECOCTENH PA3IUYUNA HE BBISBICHO (tmss) = 0.48 mpu p < 0.05). Ilpu >TOM pazmmuuit
B uHAeKcax oownust D. silvarum B Tpéx monzonax FOxkHoro 3aypaibst HE yCTaHOBIICHO.

CpaBHHTENILHO BBICOKHE TOKA3aTeNId BCTpedaeMocTh D. silvarum B mojTaiire, 1o cpas-
HEHHUIO C MOJ30HAMM JIECOCTENH U Pa3HOTPABHO-AEPHOBHHHO-3JIAKOBOI CTENH, Ka3aJloCh
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Obl, MPOTUBOPEYAT JIOTUKE MTPOCTPAHCTBEHHOTO Pa3MEICHUsI HOMyssiuuii 3toro Buaa. On-
HAaKO, KaK BBIICHHIIOCH, 00€ TeppuTOpHH B moxaraiire — okp. ¢. Camoxsanoso Illarpos-
ckoro paiona (2021 r.) u okp. 1. Jlykuna Karaiickoro paiiona (2024 r.) npuHIUIHAIBEHO
pa3IuyYaInCch MO KMBOTHOMY HaceleHuio. B ampene—asrycre 2021 r. 3aperucTpupoBaHO
18 BU/IOB MENKHMX MJICKOIUTAIONIMX, B anpene—asrycre 2024 r. — 13. Unnuekc dayHucTH-
yeckoro cxoncTBa (Jaccard, 1902) sTux TeppuTopuil B mpenenax OIXHOW ITON30HBI OKa3aics
CPaBHHTEIBHO HU3KUM U He mpeBbiman 67%. B 2021 . cnenuduky moaraiiru onpeaensim
OUYCHb peJKue paBHO3yOas OyposyOka Sorex isodon Turov, 1924 u a3zmarckuit OypyHIYK
Eutamias sibiricus Laxmann, 1769, He cBoiicTBeHHBIE 00Jiee HOKHBIM oa3oHam HOkHOro
3aypanbsi. B 2024 1. B cOopax oHM oTcyTcTBOBanu. [IprumHa, Ha HAII B3MJISI, KPOETCS
B COOTHOIIECHNH OOJECEHHBIX U OTKPBHITBIX OMOTONOB M3YYEHHBIX TEPPUTOPHUIN MOATAMUTH.
[Tpu pacuére cOOTHOMIEHHS IIOMA/ACH OTKPBITHIX M 00JIECEHHBIX TEPPUTOPHI C ITOMOIIBIO
I'"C Google ITnanera 3emiist mokasarenu oonecEHHOCTH TeppuTopHii ceBepa IllarpoBckoro
u ceBepa Karatickoro paiiono Kyprauckoif 061acTu cocTaBuiIm cooTBeTCTBEHHO 78 1 61%.
B 2021 . B okp. c. CamoxBanoBo gomuHupoBan I persulcatus (67%), B 2024 1. B oxp. 1.
Jlykuna — D. reticulatus (67%). B okp. 1. Jlykuna, no cpaBHeHuto ¢ okp. c. CaM0xBasoBo,
obmime oduTarenei OTKPBITHIX MPOCTPAHCTB BBIIIC: TOJEBOW MBIIH B 6 pa3, y3KOUeperHOH
nosieBku B 43 pasza. Eciim B 2021 1. B okp. ¢. CaMOXBaJIOBO yYTEHO BCETO JIMIIb 5 0cobei
D. silvarum, to B 2024 r. ux Gosbuie B 9.4 paza. CienoBarenbHO, HAIIM NPEICTABICHUS
o BTOpo# Touke (okp. 1. Jlykmna Karaiickoro paifona Kypranckoit obmactu) pacxomst-
Csl C MPEACTaBICHUEM T€000TaHUKOB, U 3T TEPPUTOPHUS B 3HAYUTEIBHON CTETIEHH MMEET
«JiecocTerrHoi» oOnuK. I1oaToOMy B LIelOM HE YIMBHTEJIBHO, YTO OOJsiee BBICOKHI HHIEKC
BCTpeuaeMoct D. silvarum OTMEUEH sl «IIOATANuThY.

3AKJIIOYEHUE

Takum oOpasom, D. silvarum Ha 3amagHoit nepudepun apeana B FOxxnom 3aypaibe
(Kypranckast 061acTh) pacnpocTpaHéH Ha Bcedl Teppuropuu. [lokasarenu BCTpedaeMOCTH
1 OOMIINSI TOBCEMECTHO HM3KHE. B KauecTBe MpOKOpPMHUTENEH 3TOrO KJemia 3a BECh MEPUOJ
HaOIONEHUH 3aperncTpupoBano 19 BHIOB MENKHMX MIICKONHUTAIOMINX M OJHA THOpHIHAS
(hopma (0OJIBIIOI M KPACHOILCKHIA Cyciuku). Yaiie qpyrux BHIOB MEIKAX MJICKOITUTAOIINAX
D. silvarum mapa3uTupoBaj Ha OOBIKHOBEHHOH Oypo3yOke, MONEBKAaX — KpacHOH, y3kode-
pemHoi, TEMHOI M 3KOHOMKe. B pa3HOTpaBHO-AEPHOBHHHO-31IAKOBOH ctermn D. silvarum
TIPUACPKUBACTCS OOJECEHHBIX M YBIAKHEHHBIX TEPPUTOPHH, B JIECOCTEIN U TOJATalre He
n30eraeT W OTKPBITBIX MPOCTpaHCTB. [l OLEHKH cocTaBa MpOKOpMUTEIel Hanbosee -
(heKTHBHBI KOHYCHI C HAIPaBISIOIUMUA CUCTEMaMHU (JIOBUME KaHABKHU M 3a00PYHKH).

OUHAHCHUPOBAHUE PABOTBI

JanHas paboTta BBIOIHEHA 33 CYET CPEICTB OIODKETa OIOKETHOTO YUPEIKICHHS BbIC-
mero o0pazoBaHus XaHTBI-MaHCHIICKOTO aBTOHOMHOTO okpyra — FOrpser «CypryTckuit ro-
CyIapCTBEHHBIM yHHMBepcuTeT». HUKAKMX OMOJHUTENBHBIX TPAHTOB HA IPOBEACHHUE WIIN
PYKOBOZICTBO JIaHHBIMH KOHKPETHBIM HCCIIEJOBAaHUEM IOJIYYEHO HE ObLIO.
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COBJIOJAEHUE O3TUYECKUX CTAHJAPTOB

Ha nanHy1o cTaThio BBIAAHO pa3pelieHHe KOMUTETa MO ITHKE OIOPKETHOTO YUPEKICHHS
BbICHIEro 00pa3oBaHusl XaHTbI-MaHCHHCKOTO aBTOHOMHOTO OKpyra — FOrper «CypryTckuii
TOCY/IapCTBEHHBIH YHUBEpPCUTET», PoToKoT Ne 42 ot 12 deBpaist 2025 . ¢ GpopMynupoBKoi
0 COOTBETCTBMM ITUYECKUM MPUHIMIAM HAYYHBIX UCCIEIOBAaHUI B OMOJIOTHH.

KOH®JIMKT MHTEPECOB

ABTOpr )IaHHOﬁ pa6OTLI 3asBJIAIOT, YTO Y HUX HET KOH(i)J'II/IKTa HUHTEPCCOB.

BJIATOJAPHOCTH

ABTOpSBI BeIpaxatoT OnarogapHocts B.H. Kpasuenko n JI.M. SlnbiMoBo#i 3a ydacTtue
B cOope ¥ IepBUYHON 00paboTKe MaTepuala, a TakKe aHOHUMHBIM PElIeH3EHTaM, BbICKa3aB-
IIMM MHOTO IIEHHBIX 3aMEYaHUH, MO3BOIUBIINX YIyUIIUTh TEPBOHAYATIBHBIN TEKCT CTaThH.
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FEATURES OF DISTRIBUTION AND PARASITISM
OF DERMACENTOR SILVARUM OLENEY, 1931
ON THE WESTERN PERIPHERY OF THE RANGE

V. P. Starikov, E. S. Sarapultseva, O. Yu. Volodina, S. E. Tarikulieva

Keywords: Dermacentor silvarum, small mammals, Southern Trans-Urals region

SUMMARY

In the Sothern Trans-Urals region (Kurgan region) 125 individuals of ticks were collected on
the western periphery of the Dermacentor silvarum range during April-August 2020-2024 on the
small mammals using the methods of the trapping grooves and trap lines. D. silvarum is found
throughout the entire territory of Kurgan Oblast. During the long-term period (1980s and 2020-
2024) its parasitization was noted on 19 species of small mammals and one hybrid form (russet
and red-cheeked ground squirrel). D. silvarum was found more often than other small mammals on
the common shrew, northern red-backed vole, narrow-headed vole, field vole and tundra vole. The
occurrence and abundance of this tick are very low. D. silvarum belongs to moistened and afforested
territories in the herb-bunchgrass steppe, but in forest-steppe and subtaira does not avoid open spaces.
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B NIPUPOJE U 3BEPOXO3AHCTBAX

Pomamosa H. b. Cm. Pomammos b. B., u ap.
Pycramosa M. K. Cm. Ucmaunosa P. 1., u np.
Capanynsuesa E. C. Cm. Crapuxos B. II., u ap.
CanpixoBa C. A. Cm. Ucmamnosa P. U., u np.
Cadonosa H. B. Cm. Huxurun A. f1., u gp.
CemenoB C. H. Cm. Pomamos b. B., u np.
Cononkast H. C. Cm. Hukutur A. 5., u gp.

CrapuxoB B. II., Capanynsuesa E. C., JleBbix A. FO. MkconoBsie kiemu
(Parasitiformes, Ixodidae) kpacuoii monesku (Myodes rutilus Pallas, 1779)
3anagHo-CHOMpPCKON paBHUHEI
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