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Ecological analysis of the fish cestode fauna of the mouth of Kura River
Sh.R. Ibrahimov, S.N. Mamedova

The research was conducted in 2014-2019 in the mouth of Kura River. A total of 334 fish specimens of 24 species
were examined by the method of full parasitological dissection. As a result, 17 tapeworm species in two orders and
eight families were found: Caryophyllaeus fimbriceps, C. laticeps, Caryophyllaeides fennica, Eubothrium
acipenserinum, Bothriocephalus acheilognathi, Ligula colymbi, L. intestinalis, Bothriocephalus acheilognathi, Ligula
colymbi, L. intestinalis, Proteocephalus filicollis, P. gobiorum, P. ocellata, P. osculatus, Siluritaenia siluri,
Gryporhynchus pusillus, and Paradilepis scolecina. Of these, seven species are specific cyprinid parasites, two
species are specific sturgeon parasites, two species are specific to sticklebacks, two species to catfish, and one
species to gobies; the other three species parasitize in fishes of various families. The main organ of cestode
localisation in the studied fishes is the intestinal lumen, where 11 worm species were found. In other fish organs
(body cavity, mucous membrane of the anterior intestine, liver, mesentery, and intestinal walls), the number of
tapeworm species ranged from one to four. One cestode species invaded from one to seven fish species. In the
bream, we found six tapeworm species, while in the other fish species, from one to five. Among the cestodes found,
14 species infect zooplankton-eating fish and only three species (Caryophyllaeus fimbriceps, C. laticeps,
Caryophyllaeides fennica) infect fish that feeds on benthic invertebrates. The largest trophic group was the
benthophages; they hosted 12 cestode species. In the planktophages and predators, we found eight and seven
tapeworm species, respectively. Predatory fishes like pike, asp, round and bighead gobies accumulate parasites from
the bodies of their preys, consequently, their cestode fauna is the richest. Most recorded fishes are euryhaline.
Nevertheless, due to the absence of typical marine forms among the found cestodes, we registered more tapeworm
species in the fish occurring the highly desalinated area of the Kura mouth than in more mineralized water. Six
recorded species (Caryophyllacus fimbriceps, Bothriocephalus acheilognathi, Ligula colymbi, L. intestinalis,
Digramma interrupta, and Paradilepis scolecina) are causative agents of fish diseases. Ligula colymbi and
L. intestinalis, which have large plerocercoids, caused pathogenic changes in fish organisms. The other pathogenic
species did not induce noticeable disorders. They are much smaller, and, thereto, had comparatively low invasion
rate in the examined fish.
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Introduction

As the largest river in the Caucasus, the Kura is 1515 km long and has a catchment area of
188,000 km?. Originating in Turkey, it passes through Georgia and Azerbaijan, and flows into the
southwest part of the Caspian Sea. The river delta is formed by several small and two main branches,
which account for 85 % of the total flow. The delta area is 15 000 ha, its width is about 15 km, and its
length is 20 km in the southeast direction. The water salinity in the river mouth fluctuates within 2—7 %e.. Its
soil consists of sand, silty sand and silt; the microphytes are well developed there. Invertebrate fauna
numbers 34 species of zooplankton and 83 species of zoobenthos. There are some semi-migratory
fishes, such as roach, kutum, zanthe, asp, shemaya, silver bream, bream, carp, catfish, and zander,
which spawn in the delta. Sturgeons, Caspian common sprat, Caspian shad, black-backed shad, pike,
South Caucasian bleak, stickleback, atherina, golden mullet, perch and gobies also occur there. The delta
is a habitat of a large number of waterfowl, including fish-eating birds, as well as amphibians and reptiles:
green toad, tree frog and marsh frog, Caspian tortoise, European pond terrapin, and grass snake
(Potential Ramsar Sites of Azerbaijan, 2000; Ismayilov, 2005).

Despite the fact that investigation of fish cestodes in the area in question is of great practical and
theoretical importance, these parasites remained unstudied prior to our works. In contrast, other areas of
the Caspian Sea (lbragimov, Mamedova, 2005, 2007; Ibragimov, 2012; Mamedova, 2016; Mamedova,
Veliyeva, 2017, etc.), as well as various water bodies of Azerbaijan (Mikailov, 1975; Mikailov, Ibragimov,
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1980) were investigated well. Therefore, the purpose of our study was to make a list of fish cestodes
occurring in the mouth of Kura River and to analyse their ecological traits.

Material and methods

In 2014-2019, we examined 334 fishes of 24 species caught in the mouth of Kura River: Persian
sturgeon — Acipenser gueldenstadti, Caspian sprat — Clupeonella delicatula caspia, Caspian shad — Alosa
caspia caspia, black-backed shad — A. kessleri kessleri, pike — Esox lucius, Caspian roach — Rutilus
rutilus caspius, kutum — R. frisii kutum, Caspian asp — Aspius aspius taeniatus, shemaya — Chalcalburnus
chalcoides, Transcaucasian bleak — Alburnus hohenackeri, Transcaucasian silver bream — Blicca
bjoerkna transcaucasica, bream — Abramis brama orientalis, Caspian zanthe — Vimba vimba persa,
golden carp — Carassius gibelio, carp — Cyprinus carpio, catfish — Silurus glanis, small southern
stickleback — Pungitius platygaster, pipe fish — Syngnathus nigrolineatus caspius, atherina — Atherina
boyeri caspia, golden mullet — Chelon auratus, zander — Sander lucioperca, perch — Perca fluvistilis,
round goby — Neogobius melanstomus, bighead goby — Ponticola gorlap. Fish species were identified
using Abdurakhmanov, 1962, Bogutskaya et al., 2013, and Reshetnikov, 2003, the scientific
nomenclature follows Freyhofa et al., 2020. The method of full parasitological dissection (Bykhovskaya-
Pavlovskaya, 1985; Pronina, Pronin, 2007) was applied and the corresponding keys (Gaevskaya et al.,
1975; Dubinina, 1987) were used to identify tapeworm species occurred in the fish. The obtained material
in the form of permanent slides is deposited at the Department of Medical Biology and Genetics of the
Azerbaijan Medical University. A schematic map of the study area and collecting localities is given in
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Fig. 1. A schematic map of the study area and collecting localities

Results

In the course of fish study in the mouth of Kura River, we found 17 helminths species of the class
Cestoda. A taxonomic overview of these species is provided with the host names, prevalence (%) and
intensity (specimens) of invasion, and parasite localisation in the fish body.
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Class TAPEWORMS — CESTODA Rudolphi, 1808
Order CARYOPHYLLIDEA Van Beneden in Carus, 1863
Family Caryophyllaeidae Leuckart, 1878
Caryophyllaeus fimbriceps Annenkova-Chlopina, 1919

Hosts: roach (11.8 %), bream (21.4 %), golden carp (15.4 %), carp (16.7 %); invasion intensity in
the study area: 1-6 specimens.

Localization: intestine.

The adult form parasitizes in the intestine of cyprinids, intermediate hosts are oligochaetes of the
family Tubifecidae (Dubinina, 1987).

C. laticeps (Pallas, 1781)

Hosts: roach (17.7 %), asp (15.4 %), silver bream (30.0 %), bream (14.3 %), carp (16.7 %);
invasion intensity in the study area: 1-14 specimens.

Localization: intestine.

The adult form parasitizes in the intestine of cyprinids, the larvae are tubificid parasites (Dubinina,
1987).

Caryophyllaeides fennica (Schneider, 1902)

Hosts: roach (5.9 %), silver bream (10.0 %), bream (21.4 %), golden carp (23.1 %); invasion
intensity in the study area: 1-7 specimens.

Localization: intestine.

Parasitizes in the intestine of cyprinids. Presumed intermediate hosts are oligochaetes (Dubinina,
1987).

Order PSEUDOPHYLLIDEA Carus, 1863
Family Amphicotylidae Ariola, 1899
Eubothrium acipenserinum Cholodkovsky, 1918

Host: sturgeon (in one of the two examined individuals); invasion intensity in the study area:
7 specimens.

Localization: intestine.

Parasitizes in the intestine of sturgeon. Its life cycle is unstudied; the assumed intermediate hosts
are benthic invertebrates (Dubinina, 1987).

Family BOTHRIOCEPHALIDAE Blanchard, 1934
Bothriocephalus acheilognathi Yamaguti, 1934
Hosts: roach (29.4 %), asp (22.2 %), shemaya (16.7 %), carp (20.0 %), round goby (17.7 %),
bighead goby (25.0 %); invasion intensity in the study area: 2—12 specimens.
Localization: intestine.
Parasitizes in the intestine of cyprinids, sometimes occurs in some predatory fish; intermediate
hosts are cyclops (Musselius, 1974).

Family LIGULIDAE Claus, 1885
Ligula colymbi Zeder, 1803

Hosts: shemaya (5.6 %), bleak (9.5 %); invasion intensity in the study area: 1-3 specimens.

Localization: body cavity.

Plerocercoids live in the body cavity of cyprinids and cobitids (mainly spined loaches), the first
intermediate host is copepods, the definitive ones are grebes, less common are gulls and other fish-
eating birds (Dubinina, 1966).

L. intestinalis (L., 1758)

Hosts: bleak (23.8 %), silver bream (20.0 %), bream (30.8 %), golden carp (7.7 %); invasion
intensity in the study area: 1-3 specimens.

Localization: body cavity.

Plerocercoids parasitize in the body cavity of cyprinids, procercoids occur in the body cavity of
copepods, adult worms — in the intestine of fish-eating birds, more common in gulls (Dubinina, 1966).

Digramma interrupta (Rudolphi, 1810)

Hosts: bleak (14.3 %), bream (14.3 %), carp (6.7 %); invasion intensity in the study area: 1-4

specimens.

BicHuk XapkiBcbKoro HauioHanbHoro yHiBepcuteTy imeHi B. H. KapasiHa
The Journal of V. N. Karazin Kharkiv National University



LU.P. I6parimoB, C.H. MamepnoBa m
Sh.R. Ibrahimov, S.N. Mamedova

Localization: body cavity.

Plerocercoids parasitize in the body cavity of cyprinids, procercoids occur in the body cavity of
copepods, adult worms — in the intestine of fish-eating birds (Dubinina, 1966).

Schistocephalus pungitii Dubinina, 1959

Hosts: stickleback (33.3 %); invasion intensity in the study area: 1-3 specimens.

Localization: body cavity.

Plerocercoids are parasites of the body cavity of sticklebacks; procercoids occur in the body cavity
of copepods, adult worms — in the intestine of fish-eating birds (Dubinina, 1966).

Family CYATOCEPHALIDAE Nybelin, 1922
Bothrimonus fallax Lihe, 1900
Hosts: sturgeon (in both studied individuals); invasion intensity in the study area: 1-12 specimens.
Localization: intestine.
Parasitizes in the digestive tract of sturgeon, intermediate host is an amphipod Dikerogammarus
haemobaphes (Sudarikov, Kurochkin, 1964).

Family Proteocephalidae La Rue, 1911
Proteocephalus filicollis (Rudolphi, 1810)
Hosts: stickleback (42.9 %); invasion intensity in the study area: 1—4 specimens.
Localization: intestine.
Parasitizes in the intestine of sticklebacks, intermediate hosts are cyclops (Dubinina, 1987).
P. gobiorum Dogiel et Bychowsky, 1939
Hosts: round goby (23.5 %), bighead goby (33.3 %); invasion intensity in the study area: 1-14
specimens.
Localization: intestine.
Parasitizes in the digestive tract of gobies (Dubinina, 1987).
P. ocellata (Rudolphi, 1802)
Hosts: pike (10.0 %), zander (16.7 %), perch (34.5 %); invasion intensity in the study area: 1-9
specimens.
Localization: intestine.
Parasite of the intestine of perch, pike, asp, sometimes in other predatory fish, intermediate hosts
are cyclops (Dubinina, 1987).
P. osculatus (Goeza, 1782)
Host: catfish (91.6 %); invasion intensity in the study area: 21-276 specimens.
Localization: intestine.
Parasitizes in the European catfish intestine (Dubinina, 1987).
Siluritaenia siluri (Batsch, 1786)
Host: catfish (83.3 %); invasion intensity in the study area: 11-76 specimens.
Localization: intestine.
Parasitizes in the European catfish intestine (Dubinina, 1987).

Family GRYPORHYNCHIDAE Spassky et Spasskaya, 1973
Gryporhynchus pusillus Nordmann, 1832
Hosts: shemaya (22.2 %), bleak (19.1 %), bream (14.3 %), carp (13.3 %), catfish (16.7 %), bighead
goby (25.0 %); invasion intensity in the study area: 1-9 specimens.
Localization: mucous membrane of the anterior intestine.
Parasitizes in the mucous membrane of the anterior intestine of various fishes, mainly cyprinids
(Dubinina, 1987).

Family DILEPIDIDAE Railliet et Henry, 1909
Paradilepis scolecina (Rudolphi, 1819)
Hosts: kutum (6.7 %), asp (38.4 %), bleak (23.8 %), silver bream (20.0 %), zanthe (12.5 %), round
goby (23.5 %), bighead goby (33.3 %); invasion intensity in the study area: 2—16 specimens.
Localization: body cavity, liver, mesentery, intestinal walls.
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Plerocercoids occur in the body cavity, in the liver, on the mesentery and the intestinal walls of
various fishes. Procercoids parasitize in copepods, the adult worms — in the intestine of cormorants,
(Jarecka, 1970).

Out of 17 cestode species registered, the six are fish parasites at the larval stage (Ligula colymbi,
L. intestinalis, Digramma interrupta, Schistocephalus punagitii, Gryporhynchus pusillus, and Paradilepis
scolecina). They reach sexual maturity in the body of fish-eating birds, which are their definitive hosts.
The other 11 species use fish only as definitive hosts. The most typical organ of the parasite localization
is the intestinal lumen: 11 cestode species were registered there. Four species were found in the body
cavity and one species in the mucous membrane of the anterior intestine. One species invaded various
organs; body cavity, liver, mesentery and intestinal walls.

One cestode species can infect from one to seven fish species: Paradilepis scolecina has seven
host species, Bothriocephalus acheilognathi and Gryporhynchus pusillus — six, Caryophyllaeus laticeps,
Caryophyllaeus fimbriceps, Caryophyllaeides fennica, and Ligula intestinalis — four, Proteocephalus
ocellata — three, Ligula colymbi, Digramma interrupta and Proteocephalus gobiorum — two, Eubothrium
acipenserinum, Schistocephalus pungitii, Bothrimonus fallax, Proteocephalus filicollis, P.osculatus, and
Siluritaenia siluri — only one fish species.

The largest number of tapeworm species was found in the bream. It was a host of six cestode
species: Caryophyllaeus fimbriceps (21.4 %), C. laticeps (14.3 %), Caryophyllaeides fennica (21.4 %),
Ligula intestinalis (30.8 %), Digramma interrupta (14.3 %), and Gryporhynchus pusillus (14.3 %). The
bleak had five cestode species: Ligula colymbi (9.5 %), L. intestinalis (14.3 %), Digramma interrupta
(14.3 %), Gryporhynchus pusillus (19.1 %), Paradilepis scolecina (23.8 %); the carp — five species:
Caryophyllaeus fimbriceps (16.7 %), C. laticeps (16.7 %), Bothriocephalus acheilognathi (20.0 %),
Digramma interrupta (6.7 %), Gryporhynchus pusillus (13.3 %); the roach — four species: Caryophyllaeus
fimbriceps (11.8 %), C. laticeps (17.7 %), Caryophyllaeides fennica (5.9 %), Bothriocephalus
acheilognathi  (29.4 %); the silver bream — four species: Caryophyllaeus Ilaticeps (30.0 %),
Caryophyllaeides fennica (10.0 %), Ligula intestinalis (20.0 %), Paradilepis scolecina (20.0 %); the
bighead goby — four species: Bothriocephalus acheilognathi (25.0 %), Proteocephalus gobiorum (33.3 %),
Gryporhynchus pusillus (25.0 %), Paradilepis scolecina (33.3 %); the asp - three species:
Caryophyllaeus laticeps (15.4 %), Bothriocephalus agobycheilognathi (22.2 %), Paradilepis scolecina
(38.4 %); the shemaya — three species: Bothriocephalus acheilognathi (16.7 %), Ligula colymbi (5.6 %),
Gryporhynchus pusillus (22.2 %); the golden carp — three species: Caryophyllaeus fimbriceps (15.4 %),
Caryophyllaeides fennica (23.1 %), Ligula intestinalis (7.7 %); the catfish — three species: Proteocephalus
osculatus (91.6 %), Siluritaenia siluri (83.3 %), Gryporhynchus pusillus (16.7 %); the round goby — three
species: Bothriocephalus acheilognathi (17.7 %), Proteocephalus gobiorum (23.5 %), Paradilepis
scolecina (23.5 %); the sturgeon — two species: Eubothrium acipenserinum (in one of the two examined
individuals), Bothrimonus fallax (in both studied individuals); the sticklebacks — two species:
Schistocephalus pungitii (33.3 %), Proteocephalus filicollis (42.9 %); the pike — one species:
Proteocephalus ocellata (10.0 %); the zanthe — one species: Paradilepis scolecina (12.5 %); the zander —
one species: Proteocephalus ocellata (16.7 %); and the perch — one species: Proteocephalus ocellata
(34.5 %).

No cestodes were found in six fish species — Caspian sprat, Caspian shad, black-backed shad,
pipefish, atherina and golden mullet.

A large number the recorded cestodes are specific cyprinid prasites (Caryophyllaeus fimbriceps,
C. laticeps, Caryophyllaeides fennica, Ligula colymbi, L. intestinalis, and Digramma interrupta).
Bothriocephalus acheilognathi should also be included in this group, although it occurs in various
predatory fish of other families. Presumabily, it gets in the predators when they feed on infected cyprinids.
Two species — Proteocephalus osculatus and Siluritaenia siluri, are specific to the European catfish. The
other cestodes listed above are specific parasites of the fishes of other families or have a wide host range
that includes various fish families. For example, Eubothrium acipenserinum and Bothrimonus fallax are
the parasites of sturgeon, Schistocephalus pungiti and Proteocephalus filicollis — of sticklebacks,
Proteocephalus osculatus and Siluritaenia siluri — of European catfish, Proteocephalus gobiorum — of
goby fish, Proteocephalus ocellata, Gryporhynchus pusillus and Paradilepis scolecina parasitize in fishes
of several families. The presented data shows that most cestode species, except the two from the
European catfish, have a relatively wide range of hosts and show specificity at the rank of family or a
group of families.
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The intermediate hosts of most recorded cestodes are zooplankters. Fish is infected with these
helminths when feeding on invertebrates that live in the water column. Only three species
(Caryophyllaeus fimbriceps, C. laticeps, and Caryophyllaeides fennica) get into the fish intestine with
invertebrate hosts occurring in benthos.

The studied fish belong to four trophic groups: eight predatory species — black-backed shad, pike,
asp, catfish, zander, perch, round goby, bighead goby; six planktophages — Caspian sprat, Caspian shad,
shemaya, bleak, pipe fish, atherina; nine benthophages — sturgeon, roach, kutum, silver bream, bream,
zanthe, golden carp, carp, stickleback; and one species that feeds on detritus — golden mullet. As
mentioned above, the black-backed shad, the sprat, the Caspian shad, the pipefish, the atherina, and the
golden mullet were not infected with tapeworms.

Since the most identified cestodes invade the fish body when it feeds on planktonic invertebrates,
one might assume that the planktophages are more infected with tapeworms than the fishes of other
trophic groups. However, our research did not prove that. In our case study, the benthophages had the
richest cestode fauna that included 12 species: Caryophyllaeus fimbriceps, C. laticeps, Caryophyllaeides
fennica, Eubothrium acipenserinum, Bothriocephalus acheilognathi, Ligula intestinalis, Digramma
interrupta, Schistocephalus pungitii, Bothrimonus fallax, Proteocephalus filicollis, Gryporhynchus pusillus,
and Paradilepis scolecina. The predators were the hosts of eight cestode species: Caryophyllacus
laticeps, Bothriocephalus acheilognathi, Proteocephalus gobiorum, Proteocephalus ocellata,
Proteocephalus osculatus, Siluritaenia siluri, Gryporhynchus pusillus, Paradilepis scolecina; while the
planktophages hosted seven species: Bothriocephalus acheilognathi, Ligula colymbi, L. intestinalis,
Digramma interrupta, Proteocephalus ocellata, Gryporhynchus pusillus, Paradilepis scolecina.

Table 1. Occurrence of cestode species in the areas with various water mineralization

Parasite species names 2—3 %o 4-5 %o 6—7 %o

Caryophyllaeus fimbriceps + - -

C. laticeps

+ |+

Caryophyllaeides fennica

Eubothrium acipenserinum

Bothriocephalus acheilognathi

Ligula colymbi

L. intestinalis

Digramma interrupta

+ 4+ + |+ ]
1
1

+ |

Schistocephalus punagitii

Bothrimonus fallax

Proteocephalus filicollis

+ |+

P. gobiorum

P. ocellata

P. osculatus

Siluritaenia siluri

Gryporhynchus pusillus

N S T S N R
+ |+
1

Paradilepis scolecina

—_
[@)]

Number of species found 6 4

This phenomenon can be explained by two reasons. First, the benthophages were the largest
trophic group of the studied fishes in the Kura mouth. Only these fishes had all the three cestode species
that invade fish body with benthic invertebrates. Only one of them was found in the predators and no one
invaded planktophages. Second, when the predators feed on other fish infected with tapeworms, these
helminths survive and accumulate in the predator body. This is confirmed by the higher number of
predatory species infected with these helminths in comparison with fish of other trophic groups. For
example, the invasion rate of a predatory bighead goby with the cestode Gryporhynchus pusillus, whose
intermediate hosts are planktonic organisms, is higher (25.0 %) than that in both zooplanktophages
(shemaya, 22.2 % and bleak, 9.1 %) and benthophages (bream, 14.3 % and carp, 13.3 %). The same
pattern is observed in the Paradilepis scolecina invasion: in the predators — asp (38.4 %), round goby
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(23.5 %), and bighead goby (33.3 %), its invasion rate is not lower, sometimes even higher, than in the
planktophages (bleak, 23.8 %) and benthophages (kutum, 6.7 %; silver bream, 20.0%; zanthe, 12.5 %). It
is noteworthy that in the typical ichthyophages like asp and bighead goby, these parasites are more
common than in the round goby, whose primary diet includes a large number of invertebrates.

The studied fishes have different adaptability to water salinity. Evidently, migratory and semi-
migratory fish have the widest reaction rate to the water salinity. This group of fishes includes 13
species — sturgeon, black-backed shad, roach, kutum, asp, shemaya, zanthe, silver bream, bream, carp,
golden carp, catfish, and zander. In addition, three euryhaline species (stickleback, round goby and
bighead goby) form both freshwater and marine coastal populations. We also examined five species of
typical marine fishes (Caspian sprat, Caspian black-backed shad, pipefish, atherina and golden mullet),
occasionally entered the highly desalinated areas of the Caspian. The number of typical freshwater fish,
poorly adapted to changes in water salinity, is relatively small — three species only (pie, bleak and perch).

Since all cestodes are endoparasites, they have no contact with the external aquatic environment
at the parasitic stage of their individual development. Consequently, they do not react to changes in water
salinity. However, all the studied cestodes have free-living stages (eggs and larvae) that depend on water
mineralization. Moreover, all cestodes get into the fish intestine with the invertebrate hosts, which serve
as food for fish. These invertebrates differ in their adaptability to water salinity and range from steno- to
euryhaline. As a result, dependence of the fish cestode fauna on water salinity manifests itself only in the
places where the invasion process takes place. A relationship of cestode invasion and water
mineralization is a challenging task to establish.

Table 1 shows occurrence of different cestode species in the areas of various water salinity. Fifteen
species were recorded in the areas with 2-3 %.. The typical freshwater species (Caryophyllacus
fimbriceps, C. laticeps, Caryophyllaeides fennica, Bothriocephalus acheilognathi, Ligula colymbi,
L. intestinalis, Digramma interrupta, Gryporhynchus pusillus, Proteocephalus ocellata, and Paradilepis
scolecina) (lbragimov, 2012) were found only in these areas. Schistocephalus pungiti and
Proteocephalus filicollis, specific parasites of a highly euryhaline sticklebacks, were registered in the
areas with a wide range of salinity, from 2-3 %o to 6—7 %o.. This was to be expected based on available
publications (Mitenev, Shulman, 2005; Butorina et al., 2018), which claim that specific stickleback
parasites are euryhaline like their hosts. A similar pattern, when euryhaline fish have specific euryhaline
parasites, is observed in migratory sturgeon and its parasites Eubothrium acipenserinum and
Bothrimonus fallax, in migratory catfish and parasitic Proteocephalus osculatus and Siluritaenia siluri, in
both round and bighead gobies and their parasite Proteocephalus gobiorum.

Although most examined fishes are euryhaline, the species richness of their cestode parasites was
higher in the desalinated area of the Kura mouth than in the areas with more mineralized water. We can
explain this proportion by the absence of marine forms among the studied cestodes.

Only six cestode species found (Caryophyllaeus fimbriceps, Bothriocephalus acheilognathi, Ligula
colymbi, L. intestinalis, Digramma interrupta, and Paradilepis scolecina) are pathogenic for fish (Bauer et
al., 1977; Golovina et al., 2003). We observed pathogenic phenomena caused by the large plerocercoids
of Ligula colymbi and L. intestinalis. Even in case of their small number, they had a strong mechanical
impact. Other pathogenic species, being much smaller and having relatively low invasion intensity, did not
cause noticeable pathogenic changes. Nevertheless, all the causative agents should be taken into
account in fishery activities.

Conclusion

In the course of parasitological investigation of 334 individuals of 24 fish species caught in the
mouth of Kura River, 17 tapeworm species of two orders and eight families were recorded. Of these,
seven species are specific cyprinid parasites, two species are specific to sturgeons, two species to
sticklebacks, two species to catfish, and one species to gobies; three species parasitize in fishes of
various families. The main organ of cestode localization was the intestinal lumen, where 11 species were
registered. In the other fish organs, we found from one to four tapeworm species. One cestode species
invaded from one to seven fish species. The largest number — six tapeworm species, was recorded from
the bream; in the other fish species, we found from one to five tapeworm species. Among the cestodes
found, 14 species infect fish that feed on zooplankton and only three species (Caryophyllaeus fimbriceps,
C. laticeps, Caryophyllaeides fennica) invade fishes with benthic invertebrates. In terms of trophic
preferences, most studied fish are benthophages; they hosted 12 cestode species; eight tapeworm
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species were found in predators and seven species in planktophages. Predatory fishes viz. pike, asp,
round and bighead gobies accumulate parasites from the bodies of their preys. Most recorded fishes are
euryhaline. Nevertheless, due to the absence of typical marine forms among the found cestodes, we
registered more tapeworm species in the fish occurring in a highly desalinated area of the Kura mouth
than in the fish caught in more mineralized water. Six species are causative agents of fish diseases. Due
to moderate cestode invasion, these parasites did not cause pathogenic changes in fish.
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ExonoriyHun aHani3 dpayHu uecton pmo rupna pivkm Kypu
LL.P. I6parimoB, C.H. MamepoBa

Y 2014-2019 pokax y rvpni pidkn Kypy MeTogoM NOBHOIoO NapasuTororiYyHoro po3TuHy gocnimxkeHo 334 eks. pub, Wwo
HanexaTb Ao 24 BuaiB. Y pe3ynbTaTti NpoBeAeHMX 4ochigKeHb BUSBNEHO 17 BUAIB CTbOXKOBMX YEPBIB, LLIO Hanexartb
no 2 pagis i 8 poauH: Caryophyllaeus fimbriceps, C. laticeps, Caryophyllaeides fennica, Eubothrium acipenserinum,
Bothriocephalus acheilognathi, Ligula colymbi, L. intestinalis, Digramma interrupta, Schistocephalus punagitii,
Bothrimonus fallax, Proteocephalus filicollis, P. gobiorum, P. ocellata, P. osculatus, Siluritaenia siluri, Gryporhynchus
pusillus, Paradilepis scolecina. 3 H1x 7 BugiB € cneumdiyHnMy napasutammu koponosux pub, 2 suam cneundidHi ans
OCETPOBUX, 2 BUOW — ANs KOMYOK, 2 BUAW — Ans coma, a 1 Bug — ana 6uykosux, 2 Buan napasutyloTb Yy pub, wo
Hanexatb A0 pi3HMX poauH. OCHOBHMM OpraHoM Jiokani3auii BUSIBIIEHUX BUAIB NapasvTiB € NOPOXHUHA KULIEYHMKA,
e 6yno 3apeectpoBaHo 11 BuaiB uecton. B iHWNX opraHax pub — B NOPOXHWHI Tina, B CrM30Bi NepegHboro Biaginy
KMLLIEYHUKA, B neviHui, 6puxi i cTiHKkax kuweyHuka 6yno Big3HayeHo Bif OOHOrO 4O YOTMPbOX BMAiB. KoxeH 3 Buais
uecton OyB KOHCTaTOBaHWI Yy BiA o4HOro A0 ceMu BuaiB pub. Hambinbluy KinbkicTb — 6 BUAIB CTbOXKOBMX YepBiB
3apeecTpoBaHO Yy nslla, y iHWKX gocnigkeHux sugis pnb 3HanaeHo Big 1 oo 5 Buais uecton. 3 BUSABMNEHUX LECTOL,
14 BugiB 3apaxarTb pub npu noigaHHi 3oonnaHkToHHMX | Tinbkn 3 Buaun (Caryophyllaeus fimbriceps, C. laticeps,
Caryophyllaeides fennica) — npu noigaHHi 6eHTMYHMX Ge3xpebeTHux. BinbwicTe gocnigxeHux pub HanexuTb 40
TpodhivHOi rpynn GeHTOariB, y HUX 3a3Ha4yeHo 12 BMAIB LECTOA, Yy MnaHKTodhariB i XmxkakiB 3apeecTpoBaHo,
BignoBigHo, 8 i 7 BuaiB. Mae micue akyMynsuis LecTo NPOKOBTHYTMX pUO B KULLEYHWUKY XWXKaKiB — LLYKM, XXepexa,
6uukiB Kpyrnsika i ronoeava. binbLicTe gocnimkeHnx pub Hanexatb 40 eBpuraniHHux opmM, ogHak B 3B'A3KY 3 TUM,
WO cepen BUSIBIEHUX BUAIB LECTOA BiACYTHI TMMOBO MOPCbKi chopmu, y pub, BMMOBMEHMX Y CUIMbHO OMPICHEHIN
AinsHUi rvupna Kypu, koHcTaTtoBaHo Ginblue BUAIB LMX NapasuTiB, HiX Ha AinsHkax 3 Ginbll MiHEpanisaoBaHOK BOAOHO.
Cepeg Bcix BusiBneHux uectoq 6 suais — Caryophyllaeus fimbriceps, Bothriocephalus acheilognathi, Ligula colymbi,
L. intestinalis, Digramma interrupta i Paradilepis scolecina € 36ygHvkamun 3axBoptoBaHb pub. Cnocrtepiranucs
naToreHHi 3MiHW, BUKNUKaHi Bugamu Ligula colymbi i L. intestinalis, nnepouepkoign SKMX MalTb BeEnuki po3mipw.
PelwTa natoreHHMx BMAiB, Mar4M 3HAYHO MEHLUI pO3Mipu, MpWU Ti NOPIBHAHO HEBWUCOKIM iIHTEHCMBHOCTI iHBa3il, sika
Marna micue cepepn OoCniaXeHux pub, He BUKIMKaNyM NOMITHUX NAaTOrEHHUX SBULL,.

KniouoBi cnoBa: napasumu, yecmoou, pubu, piuka Kypa, Kacniticoke mope.
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dkonornyeckun aHanus dgpayHbl LecToa pbid ycTbsa peku Kypbl
LW.P. U6parumos, C.H. MamegoBa

B 2014-2019 rogax B ycTbe peku Kypbl METOAOM MOMHOro MapasnToriormMyeckoro BCKPbITUS nccnenoBaHo 334 k3.
pbIb, OTHOCAWMXCA K 24 Buaam. B pesynbraTe npoBeAeHHbIX MccnegoBaHuii obHapyxeHo 17 BMAOB NMEHTOYHbIX
yepBen, OTHocsAWwmMxcs K 2 oTpsgam u 8 cemencteam: Caryophyllaeus fimbriceps, C. laticeps, Caryophyllaeides
fennica, Eubothrium acipenserinum, Bothriocephalus acheilognathi, Ligula colymbi, L. intestinalis, Digramma
interrupta, Schistocephalus pungitii, Bothrimonus fallax, Proteocephalus filicollis, P. gobiorum, P. ocellata,
P. osculatus, Siluritaenia siluri, Gryporhynchus pusillus, Paradilepis scolecina. N3 HUX cemb BWOOB SABASIOTCA
cneumdunyHbIMKM Napasutamu KaprnoBbiX pblb, ABa BMAa cneuuduyHbl AN OCETPOBLIX, ABA BuAa — AN KOJSOLUEK,
OBa BuMaa — AnNA coMa, OAWH BuA — Ansa OblYKOBbIX, @ TpU BuAa NapasvTUpyloT y pblb, OTHOCALMXCA K pPasHbiM
cemerictBaM. OCHOBHbIM OpraHoMm rokKanu3aumnm OBHapyXeHHbIX NapasvWToB HABNAETCH MPOCBET KULLEYHWKA, rae
6bin0 3aperucTpmpoBaHo 11 BMOoB LecTod. B ocTtanbHbIX opraHax pelé — B MOMOCTY Tena, B CAM3NCTON nepegHero
oTAena KWLEeYHUKa, B neveHu, Bpbhkenke M CTEeHKax KUWweYHuKa ObiNno OTMEYEeHO OT OAHOro A0 YeTbipex BUAOB.
OpavH BYA uecton nopaxan OT O4HOro A0 ceMu BuAoB pbld. Hanbonbliee yncno — 6 BUOOB NMEHTOYHBIX YepBeit
3aperncTpupoBaHo y felLla, y octanbHbIX UCCNef0BaHHbIX BUAOB pblb HamaeHo OT O4HOro 4o NATM BMAOB uectoq. 14
06Hapy>XeHHbIX BUAOB LECTO 3apaxatoT pblb Npy noegaHumn 300MNaHKTOHHBIX U Tonbko Tpu Buaa (Caryophyllaeus
fimbriceps, C. laticeps, Caryophyllaeides fennica) — npu noegaHun 6eHTUYeckmx 6ecno3BOHOYHbIX. BonbLMHCTBO
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uccnegoBaHHbiX pbl6 OTHOCUTCS K Tpodpmuyeckon rpynne OeHTodaroB, y HWX OTMedeHO 12 BMOOB uecTod, Yy
NnaHKToaroB M XULLHUKOB 3aperMcTpMpoBaHo, COOTBETCTBEHHO, 8 1 7 BMOOB. VIMeeT MecTo akkymynsaums LecTos
NPOrMOYEHHBIX Pbli6 B KWLIEYHUKE XULLHWKOB — LUYKW, Xepexa, ObIMKOB Kpyrnsika M ronosaya. BonblUMHCTBO
uccnefoBaHHbIX pblG OTHOCUTCS K 3BpUranvHHbIM hopmMaM, Of4HaKo, Tak Kak cpeau obHapyXeHHbIX BUAOB LIecTod
OTCYTCTBYIOT TUMUYHO MOPCKME POPMbI, Y pblb, BbLINIOBMEHHLIX B CUIIbHO OMPECHEHHOM Yy4yacTke ycTbsi Kypbl,
HangeHo Gonblue BMOOB 3TMX MapasuToB, YeM Ha yyacTkax ¢ Gonee muHepanu3oBaHHoW Bopow. Cpeawm Bcex
obHapyXeHHbIX LecTo, wecTb BuaoB — Caryophyllaeus fimbriceps, Bothriocephalus acheilognathi, Ligula colymbi,
L. intestinalis, Digramma interrupta w Paradilepis scolecina sBnstoTcsa BO30OyauTenamu 3aboneBaHun pbib.
Habnoganvck natoreHHble M3MeHeHMs, Bbi3BaHHble Ligula colymbi v L. intestinalis, nnepouepKonabl KOTOPbIX UMEOT
KpynHble pa3mepbl. OcTanbHble NaToreHHble BuAbl, 6yay4n 3HAYNTENBHO MEHbLUE, MPU CPaBHUTENBHO HEBbLICOKOW
WHTEHCMBHOCTW MHBA3WM B UCCNEAOBAHHOM PEMMOHE HE BbI3blBanu y pbld 3aMeTHbIX OTKITOHEHWN.

KnroueBble cnoBa: napasumsl, yecmoodsl, pbibbl, peka Kypa, Kacrniutickoe mope.
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