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Ecological analysis of the fish trematode fauna of the Lower Kura
Y.V. Shakaraliyeva

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

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

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

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

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

Names of fish
part part part

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

Caspian sandsmelt — Atherina caspia Eichwald, 1831 - - 11

Family Percidae

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

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

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

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

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

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

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

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

Results and discussion

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

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

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

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

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

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

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

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

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

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

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

Family Monorchidae Odhner, 1911

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

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

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

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

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

Family Bunoderidae Nicoll, 1914

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

Family Gorgoderidae Looss, 1899

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

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

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

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

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

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

infestation 2-12 specimens.
Family Allocreadiidae Looss, 1902

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

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

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

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

Family Opecoelidae Ozaki, 1925;

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

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

Family Fellodistomatidae Nicoll, 1913

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

intensity of infestation 1-3 specimens.

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

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

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

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

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

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

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

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

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

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

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

Family Strigeidae Railliet, 1919

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

Family Clinostomatidae Lihe, 1901

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

Family Heterophyidae Odhner, 1914

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

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

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

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

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

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

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

Figure 2. Metacercariae of trematodes of the genus Diplostomum.

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

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

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

Caspian asp

Catfish

Zander

Perch

Bighead goby

Caspian roach

Caspian chub

Stone moroko

Tench

South Caucasian gudgeon
Bulatmai barbel

Kura barbel

Schneider

White bream

Oriental bream

Caspian zahrte

European bitterling
Prussian carp

European carp

Kura loach

Khvalin loach

Golden spined loach
Round goby 2
Monkey goby

Tubenose goby
Kura shemaya

Planktophages Kura bleak 3

Mosquitofish
Phytophages Rudd

Detritophages Kura khramulya 2

Trophic groups Names of fish

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

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

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

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

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

40 species 22 species 26 species 37 species

+ |+ |+ |+

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

Conclusion
As aresult of a parasitological study of 933 cyclostomes and fish belonging to 38 speciesin the lower
reaches of the Kura River, 40 species of trematodes were found. Of these, 25 species complete their
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development in fish, and 15 species in fish-eating birds. 24 species parasitize in the intestines of fish, 5
species in the lenses of eyes, and 1-2 species of trematodes are localized in other organs. Most of the
discovered species of trematodes are freshwater forms; typically marine are only 4 species that were found
in marine fish that migrated here from the Caspian Sea. The ichthyophages dominated by trematodes that
complete their development in fish, while the remaining trophic groups of fish dominated by species that
parasitize fish at the metacercaria stage. In the lower section of the Lower Kura, 37 species, in the middle
section — 26 species, in the upper section - 22 species of fish trematodes. A decrease in the number of fish
species and their parasites as one moves up the river is typical not only for the Kura, but also for the water
bodies of the Caucasus in general. Among all the noted trematodes, 7 species are causative agents of fish
diseases and 1 species is dangerous to humans.
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EkonoriyHun aHani3 dpayHm tpemartoa pub HmxHooi Kypu
€.B. WWakapanieBa

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

KniouoBi cnoBa: p. Kypa, pubu, napasumu, mpemamodu, puboioHi nmaxu, MOICKU

LHumyseanHs: Shakaralieva Y.V. Ecological analysis of the fish trematode fauna of the Lower Kura. BicHuk
Xapkiecbko20  HauioHanbHO20  yHigepcumemy imeHi B.H.KapasiHa. Cepia «bionozis», 42, c¢. 61-72.
https://doi.org/10.26565/2075-5457-2024-42-5

lIpo aemopa:

€.B.llakapaniesa — AsepbangxaHcbkuii MeaudHuiA  yHiBepcuTeT, Byn. Pawwuwpa bBenbytosa, 134, bBaky,
AzepbangxaH, AZ1014, biolog@yahoo.com, https://orcid.org/0000-0002-0653-7605

IModaHo do pedakuii: 08.11.2023 / lpopeyeH3oeaHo: 26.02.2024 / MpuliHsimo do Apyky: 25.03.2024

BicHuk XapkiBCcbKOro HaLjioHanbHoro yHisepcuteTy iMeHi B. H. KapasiHa

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



