NowupeHHs: 6paHxiobdenio (Annelida: Clitellata) Ha 6rtaeopodHomy pauj Astacus astacus y Sakapriamcbkiti obriacmi YkpaiHu
The distribution of branchiobdellidan worms (Annelida: Clitellata) on the noble crayfish, Astacus Astacus, in the Transcarpathian...

ISSN 2075-5457 (print), ISSN 2220-9697 (online)

DOI: 10.26565/2075-5457-2024-43-7
UDC: 591.5:597.5:574.5

The distribution of branchiobdellidan worms (Annelida: Clitellata) on the noble

crayfish, Astacus astacus, in the Transcarpathian region, Ukraine
M. Shrestkha, S. Utevsky

This study explores the distribution, abundance, and diversity of branchiobdellidans on freshwater crayfish in the
Zakarpattia (Transcarpathian) region of Ukraine, focusing on populations in the Tereblya River and Lake Syneuvir.
Surveys were conducted over the summer seasons of 2008, 2009, 2017, and 2022, examining a total of 68 noble
crayfish (Astacus astacus Linnaeus, 1758). Four branchiobdellidan species were identified: Branchiobdella parasita
(Braun, 1805), B. balcanica Moszynski, 1937, B. pentadonta Whitman, 1882, and B. hexadonta Gruber, 1883. This
study presents the first records of B. hexadonta in Ukraine, expanding on the previously recorded presence of B.
parasita and B. balcanica. Among the species observed, B. balcanica was the most prevalent, comprising 83% of the
branchiobdellidans on individual crayfish in Lake Synevir and 64% in the Tereblya River. This species primarily
occupied the claws, thoracic legs, and bases of the antennules, with cocoons mostly located in the lower cervical
grooves. B. pentadonta was less frequent, accounting for 10% and 15% of branchiobdellidan specimens in Lake
Synevir and the Tereblya River, respectively, and generally cohabited the same body regions as B. balcanica. B.
hexadonta, detected exclusively in Lake Synevir, was found within the gill chambers and represented only 3% of the
total branchiobdellidans. Visible damage to some gill filaments suggests that this species may exhibit parasitic behavior.
B. parasita, known for its considerable size and widespread presence across native European crayfish populations,
accounted for approximately 21% of the branchiobdellidan specimens. It was commonly found on the eyes, maxillipeds,
and lateral sides of the cephalothorax. This species displayed protective behavior around its cocoons, actively moving
to shield them. In comparison, the recently described B. bulgariensis, identified in Bulgaria, differs from B. parasita
primarily in spermathecal structure and is associated with A. torrentium. In this study, our samples exhibited distinct
spermathecal structures from both B. bulgariensis and B. parasita, indicating potential taxonomic variation that needs
further investigation through molecular genetic analysis. In this study, we enhance the existing descriptions of
branchiobdellidan species by providing detailed morphological and anatomical parameters. Our findings are based on
both original species descriptions and our own research contributing to the understanding of the diversity and
morphology of European branchiobdellidans.
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Introduction

The Carpathian region is recognized as one of the most important biodiversity hotspots in Europe,
with well-preserved ecosystems that support a wide range of animal and plant species (Balint et al., 2011).
This region provided a crucial glacial refugium during the Pleistocene, enabling temperate and cold-adapted
species to survive climate fluctuations (Schmitt, 2009). Genetic studies indicate multiple glacial survival
centers across the Carpathian area, which have contributed to the present distribution patterns of species
in the region (Mraz and Ronikier, 2016; Mamos et al., 2021).

A key freshwater species in this region is the noble crayfish, Astacus astacus (Linnaeus, 1758), which
likely colonized the Carpathian Danube basin during the late Pliocene or early Pleistocene (Trontelj et al., 2005;
Klobucar et al., 2013). Populations of A. astacus have since been shaped over time by climatic shifts, with the
Carpathians providing a relatively stable refuge (Schulz and Grandjean, 2005). In recent decades, however,
these native crayfish have faced significant pressures, including habitat loss, competing invasive crayfish
species and the crayfish plague, resulting in population declines across much of Europe (Holdich et al., 2009).
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The Zakarpattia region of Ukraine, part of the Eastern Carpathians, hosts diverse and rich aquatic
environments and associated flora and fauna (Kliment et al., 2016), with rivers, streams, and smaller water
bodies interlacing to create ideal conditions for crayfish and their associated symbionts (Parvulescu and
Zaharia, 2014). This region also provides a core water resource in Ukraine (Gerenchuk, 1981). Thus, it is
a key region for studying relationships between native A. astacus crayfish populations and their associated
species such as branchiobdellidan ectosymbionts. Branchiobdellidans (Annelida: Clitellata) are small
annelids that live on the surface of freshwater crayfish or in their gill chambers. Certain species of
branchiobdellidans form mutualistic relationships with crayfish, benefiting both organisms. In these cases,
Branchiobdellidans help keep the crayfish clean by removing debris and parasites, which supports the
host's overall health. However, some branchiobdellidans exhibit parasitic behavior, feeding on crayfish
tissues or bodily fluids. This can lead to stress, reduced growth, and increased vulnerability to disease for
the host crayfish (Baker, 2003; Hollander, 2005).

In the Carpathian region, research on branchiobdellidans has been limited, despite the ecological
significance of their freshwater crayfish hosts. This study set out to investigate branchiobdellidan species,
associated with A. astacus in the Transcarpathian region of Ukraine and to increase knowledge of the
interactions between crayfish and branchiobdellidans in the Carpathian refugium and to provide detailed
descriptions of investigated species.

Materials and methods

Study sites

Surveys were conducted at two locations (Fig.1, A-D) in the Khust district of the Zakarpattia Region in
Ukraine: Lake Synevir and the Tereblya River near the village of Kolochava. The field studies were carried out
over several years, during the summer months in 2008, 2009, 2017, and 2022. A total of 68 crayfish specimens
were examined for the presence of branchiobdellidans. These included 30 crayfish from the Tereblya River in
2008, 10in 2009, 10 in 2017, and 10 in 2022. In Lake Synevir, 8 crayfish were examined in 2009.

1. Lake Synevir (48°37'01"N; 23°41'02"E). Collection date: July 16, 2009, 8 crayfish.
2. Tereblya River (48°26'13"N; 23°44'29"E). Collection dates: July 21, 2008 (30 crayfish);
July 13, 2009 (10 crayfish); August 16, 2017 (10 crayfish); August 27, 2022 (10 crayfish).

Lake Synevir is a well-known tourist destination situated in the Synevir National Nature Park at an
altitude of 989 meters above sea level. The lake is fed by three mountain streams, with marshy ground
present at their respective discharge areas into the lake. Water from the lake flows through underground
aquifers into the river Tereblya, one of the numerous headwaters of the River Danube. The Tereblya River
is located in the same region and is a tributary of the Tisza River, which also subsequently joins the Danube.

Specimen collection and examination

Crayfish were collected by hand from the water bodies at both sites and visually examined for the
presence of branchiobdellidans. These were gently washed off their crayfish hosts and preserved in tubes
containing 96% ethanol for further analysis. Immediately after examination, most of the crayfish were
returned to their natural habitats. Two crayfish from each locality were euthanized to allow for subsequent
detailed examination of their gill chambers. Branchiobdellidans were identified using a stereomicroscope
Leica M205 C. Species identification was based on examination of external morphology, jaw structure and
reproductive system organization. Measurements of body proportions and microscopic examination of jaws
were carried out performed using the microscopy imaging application Axiolmager Z1 (Carl Zeiss). The
terminology used to describe morphological and anatomical features adheres to the standards outlined by
Neubert and Nesemann (1999). We believe it is essential to provide detailed parameters and proportions
related to the structure of the jaws and external morphology of the collected specimens, as traditional
morphometry often focuses solely on length and breadth measurements. Additionally, we include
microscopic photographs of the reproductive system, whereas most previous articles have primarily relied
on illustrations. We present standardized descriptions of the species based on characteristics documented
in the original species descriptions as well as our own research findings. These descriptions encompass
size, external features, jaw structure, reproductive system, and cocoon structure.

Results

Branchiobdellidan species identification was based on both external morphological features and internal
structures, including the spermatheca and atrium. Here, we provide brief descriptions of each species,
highlighting the key features important for species differentiation. All crayfish from both study sites were identified
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Figure 1. Surveyed locations in the Khust District, Zakarpattia Region, Ukraine (Photographs by
M.Shrestkha). (A) General view of Lake Synevir; (B) Crayfish collection site in Synevir Lake; (C) General
view of the Tereblya River; (D) Crayfish collection site in the Tereblya River; (E) Astacus astacus in its
natural habitat; (F) Branchiobdella balcanica on its host; (G) B. parasita on its host; (H) The density and
diversity of branchiobdellidans on the A. astacus, Lake Synevir; (I) The density and diversity of
branchiobdellidans on the A. astacus, Tereblya River
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as the noble crayfish, A. astacus. Three species of branchiobdellidan were recorded on crayfish collected
from the Tereblya River, namely B. parasita, B. pentadonta, and B. balcanica. The most abundant species
was B. balcanica, with 20 to 30 individuals per host. Branchiobdella parasita was less numerous, with 6 to 10
individuals per host, while B. pentadonta was present in smaller numbers, ranging from 5 to 7 individuals per
host (Fig. 1, E-I). Three species of branchiobdellidan were also identified in Lake Synevir, B. balcanica, B.
hexadonta, and B. pentadonta. The dominant species was B. balcanica, with 20 to 40 individuals found per
host. Branchiobdella pentadonta was observed in smaller numbers, with 3 to 5 individuals per host, while B.
hexadonta was the least common, with only 1 to 3 individuals per host (Fig. 1, H, 1).

Branchiobdella balcanica Moszynski, 1937

Size: The length of fixed animals varied from 1.8—4 mm

External features: The body is cylindrical and of uniform width from the 1st to the 3@ segments, and
then dorso-ventrally flattened from the 4th to the 8th segments. It broadens significantly at the 4th segment,
where the frontal annulus forms "shoulders" and doubles in width compared to the 1st segment, maintaining
this width up to the 7t segment. The frontal annulus of the 8t segment has distinct lateral processes, while
the 9" segment also exhibits lateral processes located on the dorsal annulus (Fig. 2, D—E). These
processes are clearly visible in specimens that have been slowly fixed; in specimens fixed rapidly, however,
the processes appear contracted.

D E G
Figure 2. Branchiobdella balcanica: (A) dorsal and ventral jaws; (B) spermatheca; (C) atrium; (D) dorsal
view: (D1) head region, (D2) 4" body segment, (D3) lateral processes on the frontal annulus of the 8" segment
and the dorsal annulus of the 9t segment; (E) ventral view; (F) cocoon; (G) living worms on the crayfish host.

The head is oval, with a length approximately 10% greater than its width and nearly equal to the
width of the 1%t body segment. It comprises 15% of the total body length. The lips, which are distinctly
separated from the head, are round (Fig. 2, D1) and account for 35% of the head length, lacking any lobes.

Jaw structure: The jaws are equal in size, dark brown, and elongated-oval in shape, with a width that
is three times greater than their height. The teeth are arranged along the straight edge of each jaw (Fig. 2,
A). The dorsal jaw bears five or six teeth, while the ventral jaw has five. On both jaws, the teeth are massive
and generally uniform in size, with the middle tooth being distinctly larger than the others.

Reproductive system: In adult worms, the gonopores are clearly visible on the 5™ and 6™ body
segments. The vesicle of the spermatheca has a bulbous shape, with a widened apical end and a narrower
basal end. The ejaculatory canal is equal in length to the vesicle, curving beneath it to about half its length,
then bending in the opposite direction toward the gonopore (Fig. 2, B). The glandular part of the atrium is
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C-shaped, as described by Karaman (1967), and broad, while the tubular portion is thin and elongated,
forming approximately four loops (Fig. 2, C). The copulative bursa is large.

Cocoon structure: The cocoon is flask-shaped, with a capsule measuring 0.4-0.5 mm in length and
0.3-0.35 mm in width. The cocoon stem is short, measuring 0.07—0.1 mm, and broadens toward the base
of the capsule. The cocoon cap is mitriform, with a long spine measuring 0.1-0.15 mm, which is nearly
equal to or exceeds the length of the stem (Fig. 2, F). Cocoons were observed on crayfish in various
locations, including the inner side of the claws and their angular joints, along the lateral edge of the
carapace, at the base of pereopods, on the lower part of the cervical groove, and on pleopods. Less
frequently, cocoons were attached at the base of the antennae and maxillipeds (Fig. 2, G).

Branchiobdella hexadonta Grube, 1883

Size: Length of fixed animals 3.2—-3.7 mm

External features: The body is cylindrical along its entire length. The head is distinctly divided in the
middle by a ring furrow, elongated, and makes up more than 30% of the total body length. Its width is
comparable to, or slightly greater than, that of the first body segment and is about one-quarter of the head's
length. The lips are separated from the head by a distinct furrow, with the upper lip divided into two lobes
that slightly extend above the lower lip (Fig. 3, F). The lips constitute 30% of the head length. The body
segments are generally uniform in width, with the widest point occurring at the 6th to 8th segments. The
4th segment is about 30% wider than the 1st segment (Fig. 3, G).

‘41111..11
Cc2

Figure 3. Branchiobdella hexadonta: (A) dorsal jaw; (B) ventral jaw; (C) reproductive organs: (C1)
atrium, (C2) spermatheca; (D) damaged gills; (E) cocoon with a worm inside and an empty one nearby;
(F) head region with deep furrow; (G) adult worm.

Jaw structure: The jaws are dense, dark brown, and have a rectangular-oval shape with a distinct
concave upper margin. Nesemann (1999) describes this shape as reniform, or kidney-shaped. The dorsal
jaw is slightly larger than the ventral jaw, with teeth arranged along the concave edge (Fig. 3, A, B). The
dorsal jaw has six teeth, while the ventral jaw has five. The lateral teeth are significantly larger on both jaws.

Reproductive system: The gonopores are clearly visible in adult worms on the 5™ and 6" body
segments. The spermatheca resembles the shape of a fishing hook (Fig. 3, C2), with the vesicle and
ejaculatory canal sharing the same width. The ejaculatory canal is twice the length of the vesicle, which is
concave and scapular at its midpoint. The atrium is short, with a broad, short glandular section, while the
tubular section is longer and forms a single loop (Fig. 3, C1).

Cocoon structure: The cocoon capsule is oval, featuring slightly elevated, with a flat brown cap
(Fig. 3, E). The capsule measures 0.2 mm in length and 0.18 mm in width, with a stem length of 0.09 mm.
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Branchiobdella parasita (Braun, 1805)

Size: Length of fixed animals 2.4 — 5.5 mm

External features: Body cylindrical across entire length (Fig. 4, B). Frontal annulus of each body
segment dorsally extended and in lateral view appears as a crest (Fig. 4, E). The body segments are
broadly similar in width, reaching maximum width at the 5" to 7t segments. The 4™ body segment is
approximately 35% wider than the 15t segment.

The head is rectangular, 30% longer than wide, more than 20% of the total body length and 26%
wider than the 15t body segment. The lips contribute 30% of the head length. The upper lip is divided into
four lobes and slightly protrudes over the lower lip. The lobes are more distinct in young specimens and in
well-fixed adult individuals (Fig. 4, F).

C D H

Figure 4. Branchiobdella parasita: (A) dorsal and ventral jaws; (B) dorsal view; (C) atrium;
(D) spermatheca; (E) lateral view; (F) head region; (G) gut containing the head of a chironomid; (H) cocoon
with a worm inside and an empty one nearby.

Jaw structure: Jaws large, light brown, triangular, height 30% of width. The upper jaw is 20% larger than
the lower jaw. Teeth arranged along the triangle edges of the jaw. Each jaw bears seven or eight teeth. On both
jaws, the lateral teeth are small and vary in number, while the middle tooth is noticeably larger (Fig. 4, A).

Reproductive system: Gonopores in 5" and 6" body segments are visible in adult worms. Vesicle of
spermatheca has an oval-kidney shape with two folds on the concave edge. Fold on the apical end of the
vesicle separates a round top. Another fold is located on the middle of the vesicle (Fig. 4, D). Ejaculatory
canal is very short, forming a triangle widening at the base of the vesicle, which turns to the opposite
direction from the fold.

Atrium has a massive glandular part and a double bend with a loop on its apical end (Fig. 4, C).
Copulatory bursa large. Tubular part is wide in comparison with the other species considered here. Lengths
of glandular and tubular parts are almost equal.

Cocoon description and location. Cocoon ovoid but with the widest part at the apex; capsule length 0.4—
0.6 mm, width 0.28— 0.36 mm. Cocoon stem 0.24 - 0.27 mm, nearly half of capsule length, cap flat (Fig. 4, H).
Cocoons located latero-posteriorly on crayfish cephalothorax (usually symmetrically on both sides).

Remarks: The spermatheca of B. parasita exhibits high variability, despite the uniformity of the
species' external morphology. The spermatheca differs in B. bulgariensis Subchev, 2021 and in B. parasita
as described by Braun (1885), detailed by Henle (1835), and characterized by Karaman (1967) and
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Kolesnykova (2013). Application of molecular genetic methods is now required to confirm the taxonomic
validity of different morphotypes, including the material examined in this study and in the recently described
B. bulgariensis (Subchev, 2021).

Branchiobdella pentadonta Whitman, 1882

Size: Length of fixed animals 2.6 — 3.4 mm

External features: Body gradually broadening from 15t body segment to maximum width in 5" and 6"
body segments and then gradually narrowing to the 9" segment. The first three segments are cylindrical,
while segments 4— 8 are slightly flattened. The width of the 4t segment is 40% greater than the 15t while
that of 6" segment is more than double that of the 1t. The frontal annulus of the 8" segment has small
lateral processes which are more or less visible on all fixed specimens. Lateral processes are also present
on the 9t segment but are located on the dorsal annulus (Fig. 5, C, E, F).

H

Figure 5. Branchiobdella pentadonta: (A) dorsal jaw; (B) lateral view of ventral jaw; (C) lateral view;
(D) head region; (E) dorsal view; (F) ventral view; (G) spermatheca; (H) atrium.

Head rectangular-oval shaped, 30% longer than wide, about 20% of the total body length and 10%
wider than the first body segment. The lips contribute about 25% of the head length. The upper lip has a
small central furrow (Fig. 5, D).

Jaw structure: Jaws equal in size, light brown, rectangular, three times wider than high. Teeth arranged
along the arc edge of the jaw (Fig. 5, A, B). Each jaw bears five or six teeth. On both jaws, the last lateral
teeth are large and middle teeth are small, although the central of these is noticeably larger than the others.

Reproductive system: Gonopores in 5" and 6" body segments are visible in adult worms. Vesicle of
spermatheca bulbous with a widened apical end with little narrowing (Fig. 5, G). Ejaculatory canal forms a
small bend under the vesicle and then goes straight down, slightly bending at the end. The ejaculatory
canal is half the length of the vesicle. Atrium has a short tubular section while its glandular part is long,
forming several bends (Fig. 5, H). Copulatory bursa is small.

Discussion

Geographical distribution and hosts

The Carpathian Mountains continue to provide an important refugium for the noble crayfish, A.
astacus, a species that has experienced considerable declines across its European range due to habitat
degradation, pollution, and competition with anthropogenically introduced invasive species. They provide
habitats with a number of environmental characteristics that are essential for the survival of A. astacus and
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its ectosymbionts, including branchiobdellidans. The crayfish thrive in clean, well-oxygenated waters with
stable substrata, such as gravel and cobbles, which are characteristic of the streams and rivers of the
Carpathians (Parvulescu et al., 2011). The region's relatively low levels of anthropogenic disturbance
compared to other areas in Europe further contribute to the maintenance of suitable habitats for this crayfish
species (Lovrengic et al., 2022).

Until now, four species of branchiobdellidan, B. kozarovi, B. pentadonta, B. parasita, and B.
balcanica, have been reported from Ukraine. All previous Ukrainian records derive from collections from
the Dnieper River basin (Boshko, 2010; Kolesnykova, 2007, 2008) and the delta of the Danube River
(Kolesnykova, 2013). Our data confirm the occurrence of ectosymbiotic branchiobdellidans on A. astacus
in the Ukrainian Carpathians, specifically in Lake Synevir and the Tereblya River. Branchiobdella hexadonta
is recorded for the first time in Ukraine. This species inhabits the gill chamber, where it feeds on crayfish
gill filaments (see Fig. 3, D), and cannot be observed by examining the body surface alone. Known hosts
of B. hexadonta include A. astacus, A. torrentium (Subchev and Stanimirova, 1998; Klobucar et al. 2006;
Subchev, 2011) and A. pallipes (Obercofler et al. 2002; Fireder et al. 2009). It has also been found on the
invasive crayfish Orconectes limosus (Duris et al., 2006). The distribution of B. hexadonta includes most of
Europe but does not extend east of the Greece-Bulgaria-Romania-Poland line, with no reports from Nordic
or Baltic countries, Russia or Ukraine (Subchev, 2014). Our findings therefore extend the documented
range of B. hexadonta eastwards into Ukraine.

Our data also extend the known range of B. pentadonta, confirming its presence in the Tereblya
River. Previously, this species has been reported in Ukraine from waters near the city of Truskavets in
association with A. astacus (Boshko, 1983) and from the Kharkiv region on A. leptodactylus (Kolesnykova,
2008). However, records of this species beyond the Carpathian region require confirmation due to the
potential for confusion with the morphologically similar B. kozarovi. Branchiobdella pentadonta is
widespread in European freshwater systems, where it is associated with A. astacus (Subchev 1986;
Klobucar et al. 2006; Fireder et al. 2009), A. leptodactylus (Subchev and Stanimirova, 1998) and A.
torrentium (Klobucar et al. 2006; Kovacs & Juhasz 2007; Fireder et al. 2009).

Branchiobdella balcanica was found in this study in both Lake Synevir and the Tereblya River.
Previously, it has been reported in Ukraine near the city of Truskavets, in association with A. astacus
(Boshko, 1983). Across its distribution range, this species is predominantly ectosymbiotic on A. astacus
(Kozarov et al., 1972; Subchev and Stanimirova, 1998; Klobucar et al., 2006; Kovacs and Juhasz, 2007;
Fureder et al., 2009) and on A. torrentium (Kovacs and Juhasz, 2007), occurring in European water bodies
within the Danube River basin.

Branchiobdella parasita was found in this study only on crayfish from the Tereblya River. Previous
reports have briefly noted its presence in western Ukraine in association with A. astacus (Kupchinskaya,
1970). More recently, Kolesnykova (2013) confirmed its occurrence on A. leptodactylus in the Ukrainian
Danube Delta. This species is notable for its large size and occurs on all native crayfish species across
Europe. Recently, a similar species, B. bulgariensis Subchev, 2021, was described, differing primarily in
spermatheca structure and associated with A. torrentium in Bulgaria (Subchev, 2021). Our samples
demonstrate differences in spermatheca structure from B. bulgariensis and B. parasita. Szenejko (2023)
recently investigated the genetic diversification of B. parasita. To confirm the taxonomic validity of the
various morphotypes, including both our collected samples and the newly described B. bulgariensis,
molecular genetic comparisons are now required.

Abundance, location and co-occurrence

The presence and abundance of branchiobdellidans on crayfish can serve as indicators of crayfish
health and the overall quality of aquatic ecosystems. Branchiobdellidan presence is influenced by host
tolerance and environmental conditions, with suggestions that a healthy crayfish population may support a
diverse branchiobdellidan community (Skelton et al., 2014; Oberkofler et al., 2002; Klobuéar et al., 2006).
Although branchiobdellidans may cause some damage, they generally do not pose a significant threat to
the host and, perhaps counter-intuitively, higher symbiont densities are thought to reflect less-stressed,
more robust, crayfish populations. For instance, a study in Greece reported that branchiobdellidan diversity
was positively linked to crayfish health, suggesting that monitoring these organisms could help in
assessments of the ecological status of freshwater habitats (Subchev et al., 2007).

Our study confirmed the occurrence of four branchiobdellidan species on A. astacus in the
Zakarpattia region of Ukraine. Previous research in this region, particularly in the Tereblya River, recorded
the co-occurrence of B. parasita and B. balcanica on A. astacus (Kolesnykova, 2013). Additional surveys
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in 2017 and 2022 revealed a third species, B. pentadonta, cohabiting with B. balcanica and B. parasita on
the same hosts. In the current study, among 60 crayfish surveyed from the Tereblya River and 8 from Lake
Synevir, B. balcanica was the most prevalent species, comprising 83% of the branchiobdellidans present
on individual crayfish in Lake Synevir and 64% in the Tereblya River (Fig. 1, H, 1). This species primarily
occupied the claws, thoracic legs (Fig. 1, F; Fig. 2, G), and base of the antennules, with cocoons attached
mainly to the lower cervical grooves. Branchiobdella pentadonta was found less frequently, co-occurring
with B. balcanica on the same body parts. It contributed 10% of branchiobdellidan specimens on individual
crayfish in Lake Synevir and 15% in the Tereblya River (Fig. 1, H, I). Branchiobdella hexadonta was
detected only in Lake Synevir and was located in the gill chamber, making its presence hard to assess
without euthanizing the crayfish, as we did only with two individuals. This species accounted for only 3% of
the branchiobdellidans observed (Fig. 1, H, I). Some gill flaments displayed visible damage, likely caused
by B. hexadonta, perhaps, suggesting this species takes on a more parasitic rather than commensal
function (Fig. 3, D). As with the previous surveys in the Tereblya River, we also observed B. parasita,
recognizable by its large size and active movement. Representing ~21% of all observed branchiobdellidan
specimens (Fig. 1, H, 1), it was often found on the eyes, maxillipeds, and lateral sides of the cephalothorax
(Fig. 1, G), where cocoons were also present. This species also exhibited protective behavior, actively
moving around its cocoons.
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MowwnpeHHs 6paHxiooaenia (Annelida: Clitellata) Ha 6naropoagHomy paui

Astacus astacus y 3akapnartcbkin obnacTi YkpaiHu
M. WpecTtxa, C. YTEBCbKUMA

Hawe gocnigXeHHs NpuUcBSAYeHe MOLUMPEHHI0, YMCENbHOCTI Ta pisHOMaHITTIo 6GpaHxiobaenia Ha NpPiCHOBOAHMX pakax
y 3akapnaTcbkoMy perioHi Ykpainu, 3okpema y piuui Tepebnsa Ta o3epi CuHeBwup. Iig 4yac niTHix cesoHiB 2008, 2009,
2017 i 2022 poki 6yno obctexeHo 68 ocobuH GnaropogHoro paka (Astacus astacus Linnaeus, 1758), y skux 6yno
ineHTudikoBaHo YoTmpun Buan GpaHxiobaenia: Branchiobdella parasita (Braun, 1805), B. balcanica Moszynski, 1937,
B. pentadonta Whitman, 1882 i B. hexadonta Gruber, 1883. Y Hawin po6oTi Bneple ans gayHu YkpaiHn HaBoANTLCA
B. hexadonta, a Takox po3LuMprOIOTLCA BiZOMOCTI PO PO3NOBCOMKEHHSA B. parasita Ta B. balcanica. Cepepg BuaBneHunx
BMAiB HanbinbL nowmnpeHum 6yB B. balcanica, sikuin cknagas 83% Big 3aranbHOI KinbkocTi 6paHxiodbaenis y 3paskax 3
o3epa CuHeBup Ta 64% y piyui Tepebns. Lien Bua nepeBaxHo nokaniayBaBcs Ha KIEeLLHsIX, FPYAHMX HiXKkax Ta OCHOBax
aHTEeHyn pakiB, @ KOKOHW PO3TaLLOBYBanuMCs y HWDKHIX LepBikanbHUx 6opo3Hax. MeHw yncneHHuM 6yB B. pentadonta,
yacTtka sikoro ctaHoBuna 10% y 3paskax 3 o3epa CuHeBup Ta 15% y pivui Tepebns; BiH 3a3Bu4an cniBicHyBaB 3 B.
balcanica Ha Tux camux YacTuHax Tina xassiiHa. B. hexadonta, BusBneHun nuwe B o3epi CuHeBup, nokanisysascs B
396poBmMx kamepax Ta cknagas nuwe 3% 3aranbHoi YncenbHOCTi GpaHxiobaenia; Npu LbOMY NOLUKOLXKEHHS 356pOBMX
inameHTIB MOXe CBIAYMTU NPO Napa3nTUYHy NOBEAIHKY LbOoro Buay. B. parasita, BigoMa cBOiMM 3Ha4YHMMM PO3MipamMu
Ta LUMPOKUM apearnom Yy MOonynsuisx €BPOMENCbKMX pakiB, cknagana npubnuaHo 21% Big 3aranbHOI KiNbKOCTI
OpaHxiobgenia i 6yna BuaABNeHa NepeBaxHO Ha o4ax, Makcurninegax i 6okax ronosorpyaen. Hosoonucanui sug B.
bulgariensis, 3Hangenunn y bonrapii, Bigpi3HaeTbCa Big B. parasita CTpykTypol cnepmarteku Ta acouitoeTbcs 3 A.
torrentium. Y Hawomy AocnigXeHHi 3pa3kvM BUABUIN BiOMIHHOCTI y CTPYKTYpi cnepmateku sk Big B. Bulgariensis, Tak i
B. parasita, WO CBig4YMTb MPO MOXNMBI TAKCOHOMIiYHi BiOMIHHOCTI, siki NOTPeOyloTb MoAanbLIOr0 BUBYEHHS 3a
AOMOMOrol0  MOMEKYNAPHO-FeHeTUYHOro aHanidy. Y ubOoMy AOCAIAXEHHI MU PO3LUMPIOEMO iCHYKYI onvcu BUAIB
6paHxiobaenin 3akapnaTcbkoro perioHy YkpaiHnb Hagaroum getanbHi MOpdOonoriyHi Ta aHaTOMiYHI napameTpu.
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