E.B. WakapanieBa

Y.V. Shakaraliyeva

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

DOI: 10.26565/2075-5457-2021-37-7
UDC: 576.895.121

The trematodes of fish of the transboundary Aras Dam Reservoir
Y.V. Shakaraliyeva

In 2015-2018, in three localities representing the main ecological conditions of the Aras Dam Reservoir, 233 fishes of
19 species were studied by the method of complete helminthological dissection: Caspian roach — Rutilus caspicus,
Caspian asp — Leuciscus aspius, Kura gudgeon — Romanogobio persus, Aras khramulya — Capoeta sevangi, Chanari
barbel — Luciobarbus capito, Kura barbel — Barbus laserta, South Caucasian bleak — Alburnus hohenackeri, Kura
bleak — A. filippi, South Caspian spirlin — Alburnoides eichwaldi, bream — Abramis brama, golden carp — Carassius
gibelio, common carp — Cyprinus carpio, Angora loach — Oxynoemacheilus angorae, South Caucasian spined loach —
Cobitis satunini, catfish — Silurus glanis, mosquito fish — Gambusia affinis, zander — Sander lucioperca, round goby —
Neogobius melanstomus, and bighead goby — Ponticola gorlap. As a result, 20 trematode species of two orders, nine
families and 12 genera were found: Sanguinicola inermis, Bunodera luciopercae, Phyllodistomum elongatum,
Orientocreadium siluri, Allocreadium isoporum, A. markewitschi, A. transversale, Acanthocreadium araxicum,
Sphaerostomum bramae, Diplostomum chromatophorum, D. commutatum, D. helveticum, D. mergi, D. nordmanni,
D. paracaudum, D. spathaceum, Tylodelphys clavata, Posthodiplostomum cuticola, Ichthyocotylurus pileatus, and
Clinostomum complanatum. Of these, seven species were found in the fish intestine, and seven species in the lenses
of eyes. Other organs had one trematode species each. One species is a specific parasite of catfish, one is a parasite
of various predatory fish, seven species are parasites of cyprinid fish, and 11 species are parasites of fish of different
families. According to the flow rate and the development of aquatic vegetation, the Aras Dam Reservoir can be divided
into three parts. Eleven trematode species were found in the upper part, 17 species in the middle part, and 14 species
in the lower part. The species richness is facilitated by the slow current and aquatic vegetation development, which
attracts intermediate and definitive hosts - mollusks, crustaceans, fish, and birds. Among the trematodes found, nine
species are fish pathogens, and one species is dangerous to human health if released into the digestive tract.
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Introduction

The Aras Dam Reservoir is located on the border of two states — the Republic of Azerbaijan and the
Islamic Republic of Iran. It was created with the dam construction in 1971. The reservoir has a length of
52.0 km, a width of 6.1 km, a depth over 18.0 m, and a total displacement of 1150 million m*® (National Atlas
of the Republic of Azerbaijan, 2014). It is shared by the two countries for irrigation, commercial fisheries,
and hydroelectric power production. More than 20 fish species occur in the reservoir; many of them are of
economic importance (Kuliev, Mamedov, 2010; Mamedov, 2010). Although fish parasites are investigated
well in the internal water bodies of Azerbaijan (Mikailov, 1975; Mikailov, Ibragimov, 1980, etc.), the Aras
Dam Reservoir, which is of great fisheries and nature conservation importance, remained poorly studied.
Helminthological research was conducted only in 1973-1979 by N.B. Agayeva, who found two
trematodes: Orientocreadium siluri and Diplostomum chromatophorum (Agayeva, 1982). That was the
only information on the fish trematodes of the reservoir before our research. In this regard, we set a goal to
study the species composition and ecological characteristics of fish trematodes in the Aras Dam Reservoir.

Materials and methods

The material was collected in 2015-2018 in three areas that represent the main ecological features
of the Aras Dam Reservoir (Fig. 1). These areas differ in both hydrological conditions and hydrobionts
composition. The upper area lies northwest in the reservoir near the mouth of Aras River. Here the water
is the most turbid and its flow is clearly visible. It hosts a small number of fish-eating birds. The middle area
is the shallowest, here the water is clear and the current is almost imperceptible; its conditions are favorable
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for aquatic vegetation and for many aquatic birds, including fish-eaters. The third area is located in the
southeast of the reservoir, the water here is also clear, but the current is noticeable. The vegetation is
poorer and the number of fish-eating birds is lower than in the middle area. Moreover, it lies downstream
of the city of Nakhichevan, which contaminates its water with organic matter.
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Figure 1. Map of the Aras Dam Reservoir with the collecting localities.

Table 1. Species composition and the number of fishes examined in the Aras Dam Reservoir

Fish species names Number of
English Latin individuals
Caspian roach Rutilus caspicus (Yakovlev 1870) 15
Caspian asp Leuciscus aspius (Linnaeus 1758) 13
Kura gudgeon Romanogobio persus (Glnther 1899) 10
Aras khramulya Capoeta sevangi (Filippi, 1865) 12
Chanari barbel Luciobarbus capito (Glldenstadt 1773) 10
Kura barbel Barbus lacerta Heckel 1843 11
South Caucasian bleak Alburnus hohenackeri Kessler 1877 10
Kura bleak A.filippi Kessler, 1877 15
South Caspian spirlin Alburnoides eichwaldii (De Filippi 1863) 17
Bream Abramis brama (Linnaeus 1758) 15
Golden carp Carassius gibelio (Bloch, 1782) 10
Common carp Cyprinus carpio Linnaeus, 1758 11
Angora loach Oxynoemacheilus angorae (Steindachner 1897) 17
South Caucasian spined loach | Cobitis satunini Gladkov 1935 12
Catfish Silurus glanis Linnaeus, 1758 10
Mosquito fish Gambusia affinis (Baird et Girard, 1853) 14
Zander Sander lucioperca (Linnaeus, 1758) 10
Round goby Neogobius melanostomus (Pallas, 1814) 10
Bighead goby Ponticola gorlap (lljin 1949) 11
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We examined 233 fishes of 19 species by the method of full helminthological dissection
(Bychowskaya-Pavlowskaya, 1985; Pronina, Pronin, 2014) (table 1). All the trematodes found were
processed and identified according to the relevant research methods (Shigin, 1986; Sudarikov et al., 2002).

A list of trematode species is given below. Each species is provided with the fish host name,
localization in the fish body, prevailance (%) and intensity (number of individuals) of the infection in the
study period, and brief information on their biology.

Results
During our studies, 20 trematode species of 12 genera, nine families and two orders were registered
in the fish of the Aras Dam Reservoir.

Order SANGUINICOLIDA Skrjabin et Schulz, 1937
Family SANGUINICOLIDAE Graff, 1907
Sanguinicola inermis Plehn, 1905

Host: golden carp (20.0%); infection intensity: 2—4 specimens.

Localization: blood.

Parasitazes in the circulatory system of the fish of cyprinid family, the intermiduate hosts are mollusks
of the genera Limnaea and Bithynia (Kirk, Lewis,1993).

Order FASCIOLIDA Skrjabin et Schulz, 1937
Family BUNODERIDAE Nicoll, 1914
Bunodera luciopercae (Mueller, 1776)

Host: zander (30.0%); infection intensity: 1-14 specimens.

Localization: intestine.

Parasitizes in the intestines of pike perch, perch, pike, catfish and some other predatory fish; first
intermediate hosts are freshwater mollusks of the genus Sphaerium, second intermediate hosts are
crustaceans (Tyutin, 2001).

Family GORGODERIDAE Looss, 1899
Phyillodistomum elongatum Nybelin, 1926

Hosts: roach (26.6%) and chanari barbel (20.0%); infection intensity: 2—11 specimens.

Localization: ureters and urinary bladder.

Parasite of cyprinids’ ureters and urinary bladder; the first and the second intermediate hosts are
bivalve mollusks of the genera Sphaerium and Pisidium; juvenile fishes become infected by eating
cercariae that imitate their food objects, and the adults by eating mollusks containing metacercariae
(Zhokhov, 1987).

Family ORIENTOCREADIIDAE Skrjabin et Kowal, 1960
Orientocreadium siluri (Bychowsky et Dubinina, 1954)

Host: catfish (60,0%); infection intensity: 8-23 specimens.

Localization: intestine.

The life cycle has not been studied.

Family ALLOCREADIIDAE Looss, 1902
Allocreadium isoporum (Looss, 1894)

Hosts: Aras khramulya (8.3%) and Kura barbel (9.1%); infection intensity: 3—12 specimens.

Localization: intestine.

Parasitizes in the intestines of cyprinids, sometimes found in other fish, the first intermediate hosts
are mollusks of the genera Sphaerium and Pisidium, the second intermediate hosts are the larvae of insects
of the genus Ephemera (Ephemeroptera) (Moravec, 1992).

A.markewitschi Kowal, 1949

Hosts: roach (26.7%), asp (15.4%), Kura barbel (18.2%), South Caucasian bleak (20.0%), and Kura
bleak (20.0%); infection intensity: 2—9 specimens.

Localization: intestine.

A parasite of the intestine of fish of the cyprinid family (Manfredi et al., 2003).

A.transversale (Rudolphi, 1802)

Hosts: Aras khramulya (25.0%), chanari barbel (10.0%), golden carp (20.0%), common carp (9.1%),

and South Caucasian bleak (10,0%); infection intensity: 3—-19 specimens.
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Localization: intestine.

A parasite of the intestine of cyprinids, sometimes found in predatory fish of other families; first
intermediate hosts are mollusks gastropods, second intermediate hosts are various crustaceans (Koval,
1966; Mitenev, Shulman, 2010).

Acanthocreadium araxicum Mikailov, 1969

Host: chanari barbel (10.0%) and Kura barbel (9.1%); infection intensity: 1-3 specimens.

Localization: intestine.

The life cycle has not been studied.

Family OPECOELIDAE Ozaki, 1925
Sphaerostomum bramae Mueller, 1776

Hosts: asp (23.1%), Aras khramulya (16.7%), South Caucasian bleak (100%), bream (20,0%), and
common carp (18.2%); infection intensity: 3—-17 specimens.

Localization: intestine.

A parasite of the intestines of cyprinids, sometimes found in predatory fish of other families; first
intermediate host is a mollusk Bithynia tentaculata, second intermediate hosts are leeches (Koval,
Kashkovsky, 1970).

Family DIPLOSTOMATIDAE Poirier, 1886
Diplostomum chromatophorum (Brown, 1931)

Hosts: roach (33.3%), spirlin (17.6%), bream (6.7%), Angora loach (17.6%), South Caucasian spined
loach (25,0%), catfish (20,0%), mosquito fish (14.2%), zander (20.0%), round goby (30.0%), bighead goby
(27,3%); infection intensity: 1-53 specimens.

Localization: lens of the eye.

Metacercariae parasitize in the lenses of eyes of the fish of various families; first intermediate hosts
are freshwater mollusks of the genus Limnaea, definitive hosts are fish-eating birds of the gull family
(Sokolov et al., 2011).

D. commutatum (Diesing, 1850)

Hosts: spirlin (11.8%) and mosquito fish (21,4%); infection intensity: 1-13 specimens.

Localization: lens of the eye.

Metacercariae parasitize in the lenses of the eyes of fish of various families; first intermediate hosts
are freshwater mollusks of the genus Limnaea, definitive hosts are fish-eating birds of the gull family
(Barskaya et al., 2008).

D. helveticum (Dubois, 1923)

Hosts: Kura bleak (6.7%), common carp (27.3%), and zander (20.0%); infection intensity: 2-9
specimens.

Localization: lens of the eye.

Metacercariae parasitize in the lenses of the eyes of fish of various families; first intermediate hosts
are freshwater mollusks of the genus Limnaea, definitive hosts are fish-eating birds of the gull family
(Lebedeva, 2008).

D. mergi Dubois, 1932

Hosts: Kura gudgeon (10.0%), spirlin (11.8%), golden carp (20.0%), and bighead goby (9,1%);
infection intensity: 3—10 specimens.

Localization: lens of the eye.

Metacercariae parasitize in the lenses of the eyes of fish of various families; first intermediate hosts
are freshwater mollusks of the genus Limnaea, definitive hosts are ducks (Faltynkova et al., 2016; Haarder
et al., 2013).

D. nordmanni Shigin et Sharipov, 1986

Hosts: Kura gudgeon (30.0%) and Kura barbel (27.3%); infection intensity: 1-5 specimens.

Localization: lens ofthe eye.

Metacercariae parasitize in the lenses of the eyes of fish of various families;; first intermediate hosts
are freshwater mollusks of the genus Limnaea, definitive hosts are fish-eating birds of the gull family
(Niewiadomska, Laskowski, 2002).

D. paracaudum lles, 1959

Hosts: Kura barbel (18,2%), bream (26,7%), golden carp (10,0%), common carp (9,1%), South
Caucasian spined loach (16,7%), catfish (20,0%), zander (10,0%), and round goby (10,0%); intensity of
infection was 2-53 specimens.

BicHuk XapkiBcbKoro HaujioHanbHoOro yHisepcuteTy iMeHi B. H. KapasiHa

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



E.B. WakapanieBa m

Y.V. Shakaraliyeva

Localization: lens of the eye.

Metacercariae parasitize in the lenses of the eyes of fish of various families; first intermediate hosts
are freshwater mollusks of the genus Limnaea, definitive hosts are fish-eating birds of the gull family
(Niewiadomska, Laskowski, 2002).

D. spathaceum (Rudolphi, 1819)

Hosts: asp (7,7%), Kura gudgeon (10,0%), Aras khramulya (16,7%), chanari barbel (30,0%),
common carp (18,2%), catfish (10,0%); infection intensity: 3—46 specimens.

Localization: lens of the eye.

Metacercariae parasitize in the lenses of the eyes of fish of various families; first intermediate hosts
are freshwater mollusks of the genus Limnaea, definitive hosts are fish-eating birds of the gull family
(Karvonen, 2012).

Tylodelphys clavata (Nordmann, 1832)

Hosts: roach (13,3%), asp (15,4%), South Caucasian bleak (30,0%), Kura bleak (13,3%), bream
(13,3%), golden carp (20,0%), common carp (36,4%), South Caucasian spined loach (8,3%), zander
(10,0%), bighead goby (18,2%); infection intensity: 2—18 specimens.

Localization: vitreous body of the eye.

Metacercariae parasitize in the vitreous body of the eyes of fish of the cyprinid family, sometimes
they are found in predatory fish of other families, the definitive hosts are the birds of the order Ciconiiformes
(Shendrik et al., 2015; Yakovleva et al., 2015).

Posthodiplostomum cuticola (Nordmann, 1832)

Hosts: asp (15,4%), bream (6,7%), golden carp (10,0%), common carp (27,3%), South Caucasian
spined loach (33,3%), zander (20,0%), bighead goby (18,2%); infection intensity: 2—23 specimens.

Localization: skin and muscles.

Metacercariae parasitize in the vitreous body of the eyes of various fish living in fresh waters, the
definitive hosts are the birds of the order Podicipediformes (Yakovleva et al., 2015).

Family STRIGEIDAE Railliet, 1919
Ichthyocotylurus pileatus (Rudolphi, 1802)

Host: spirlin (11.8%); infection intensity: 1-2 specimens.

Localization: swim bladder walls.

Metacercariae parasitize in the walls of the swim bladder of various freshwater fish, the first
intermediate hosts are gastropods, the definitive hosts are various fish-eating birds (Bykhovskaya-
Pavlovskaya, 1962).

Family CLINOSTOMATIDAE Liihe, 1901
Clinostomum complanatum (Rudolphi, 1819)

Hosts: Kura bleak (20.0%), bream (13.3%), golden carp (10.0%), common carp (18.2%), zander
(10.0%); infection intensity: 1-12 specimens.

Localization: muscles, under the skin and in the body cavity.

Metacercariae parasitize in the muscles, under the skin and in the body cavity of various freshwater
fish, the first intermediate hosts are the mollusks Limnaea stagnalis and Radix ovate, the definitive hosts
are herons, pelicans and cormorants (Lo et al., 1981).

Nine species of the trematodes listed above use fish only as definitive hosts, while 11 species use
them only as intermediate hosts. Seven species were localized in the fish intestines, and seven species in
the lenses of eyes. Other organs (blood, ureters and urinary bladder, vitreous body of the eye, walls of the
swim bladder, skin and muscles, under the skin and in the body cavity) hosted one trematode species each.

One trematode species is a specific catfish parasite, one species is a parasite of various predatory
fish, seven species are cyprinids parasites, and 11 species are parasites of fish of various families.
Diplostomum chromatophorum was found in 12 fish species, Tylodelphys clavata in 10 species,
Diplostomum paracaudum in eight species, Posthodiplostomum cuticola in seven species, Sphaerostomum
bramae in six species, Allocreadium markewitschi, A. transversale, Diplostomum spathaceum, and
Clinostomum complanatum in fivw species, Diplostomum mergi in four species, Diplostomum helveticum
in three species, Phyllodistomum elongatum, Allocreadium isoporum, Acanthocreadium araxicum,
Diplostomum commutatum, D. nordmanni, and Tylodelphys podicipina in two species, while Sanguinicola
inermis, Bunodera luciopercae, Psedosphaerostomum caudotestis, and Ichthyocotylurus pileatus in one
species only.
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The trematode fauna of golden and common carps was the richest: eight species. Zander hosted
seven trematode species, Kura bleak and bream six species. Asp, Aras khramulya, Kura barbel, and South
Caucasian spiny loach were invaded by five trematode species, roach, gudgeon, South Caucasian bleak,
South Caspian spirlin, and bighead goby by four species, chanari barbel and catfish by three species,
mosquito fish and round goby by two species, and Angora loach by one species.

Comparison of the trematode faunas of the three collecting localities in the reservoir showed that the
richest was the fauna of the middle area (17 species) (Table 2). This can be explained by the absence of
current and the rich vegetation that create favorable conditions for many mollusks — the intermediate hosts
of trematodes, which, in turn, attracts piscivorous birds, the definitive hosts of some fish trematodes. For
example, Diplostomum mergi was registed only in this area, since the ducks, its definitive hosts, inhabit
only the middle part of the reservoir. The relatively fast current and less developed vegetation of the
reservour’s upper part resulted in a lower abundance of mollusks and the lowest trematode species diversity
(11). Nevertheless, this area has a specialist trematode species — Acanthocreadium araxicum, a specific
parasite of barbel, which is a rheophilic fish. The lower area hosted 14 trematode species. A rare species
of the reservoir, Ichthyocotylurus pileatus, was recorded from this locality only.

Among the trematodes found, Diplostomum chromatophorum, D. commutatum, D. helveticum,
D. mergi, D. nordmanni, D. paracaudum, D. spathaceum, Tylodelphys clavata, and Posthodiplostomum
cuticola are agents of fish diseases (Golovina et al., 2003), Clinostomum complanatum is pathogenic for
humans if released into the digestive tract (Yamashita, 1938; Ibrahimov et al., 2010).

Table 2: Distribution of fish trematodes in different parts of the Aras Dam Reservoir

Trematode species Reser\{ow areas
Upper Middle Lower

Sanguinicola inermis + +
Bunodera luciopercae + +
Phyllodistomum elongatum + +
Orientocreadium siluri + + +
Allocreadium isoporum + +

A. markewitschi + +
A. transversale + +
Acanthocreadium araxicum +

Sphaerostomum bramae + + +
Diplostomum chromatophorum + + +
D. commutatum + +

D. helveticum + +

D. mergi +

D. nordmanni + +
D. paracaudum + +
D. spathaceum + + +
Tylodelphys clavata + +
Posthodiplostomum cuticola + + +
Ichthyocotylurus pileatus +
Clinostomum complanatum + +
Number of species 11 17 14

Conclusion

A helminthological study of 233 fishes of 19 species in the Aras Dam Reservoir revealed 20
trematode species of 12 genera, nine families, and two orders. Of these, nine species use fish only as a
definitive host, while 11 species use it only as an intermediate host. Seven trematode species were found
in the fish intestine, seven species in the lenses of the eyes. Other organs have one parasitic trematode
species each. One trematode species is a specific catfish parasite; one species is a parasite of various
predatory fish; seven species are cyprinids parasites, and 11 species are parasites of fish of several
families. In the three collecting localities of the reservoir, 11 species were found in the upper area, 17
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species in the middle area, and 14 species in the lower area. Among the trematodes found, nine species
are agents of fish diseases, and one species can be pathogenic for humans if released into the digestive
tract.
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TpemaToamn pnb TpaHCKOPAOHHOro ApaubKoro BogOCXoBMLULA
E.B. lWakapanieBa

Y 2015-2018 pp. y TpbOX Touykax Apalbkoro BOOOCXOBWLLA, LLO BigoOpaXkaroTb OCHOBHI €KOMOriyHi yMOBM L€l
BOAOVMM, METOOOM MOBHOTO reflbMiHTONOMNYHOrO PO3TUHY AocnigkeHo 233 ocobunn pmb, ski HanexaTtb Ao 19 Bugis:
Kacniicbka nnoTtea — Rutilus caspicus, kacnincbkumn xxepex — Leuciscus aspius, KypyuHCbKUi nickap — Romanogobio
persus, apaubka xpamyns — Capoeta sevangi, Bycad-vyaHap — Luciobarbus capito, KypuHcbkui Bycay — Barbus laserta,
3akaBKka3bka yknewika — Alburnus hohenackeri, kypuHcbka yknerika — A. filippi, cxinHa ©ucTtpsiika — Alburnoides
eichwaldi, naw — Abramis brama, cpibHuii kapack — Carassius gibelio, cazaH — Cyprinus carpio, aHropCbkuiA ronewb —
Oxynoemacheilus angorae, 3akaBkasbka wunoska — Cobitis satunini, com — Silurus glanis, rambysia 3BuyanHa —
Gambusia affinis, cynak — Sander lucioperca, 6u4ok kpyrnsik — Neogobius melanstomus, ronosaTtui 6uyok — Ponticola
gorlap. Y pe3ynbTaTi AocnimpxkeHb BuaBneHo 20 BuAiB TpemaToa, WO HanexaTb 40 ABOX psAiB, BOCbMU poauH 1a 12
pogiB: Sanguinicola inermis, Bunodera luciopercae, Phyllodistomum elongatum, Orientocreadium siluri, Allocreadium
isoporum, A. markewitschi, A. transversale, Acanthocreadium araxicum, Sphaerostomum bramae, Diplostomum
chromatophorum, D. commutatum, D. helveticum, D. mergi, D. nordmanni, D. paracaudum, D. spathaceum,
Tylodelphys clavata, Posthodiplostomum cuticola, Ichthyocotylurus pileatus, Clinostomum complanatum. 3 HUX oguH
BMA € cneumdivyHMM Napasnutom ComiB, OQMH — NapasnToOM Pi3HUX XMXKX pub, CiM BUAIB — napasntamm KoponoBux pmo,
a 11 Buais — napasutamu puob, WO HanexaTb A0 Pi3HUX POAMH. 3a LWBMAKICTIO Tevil Ta PO3BUTKON BOAHOI POCIIMHHOCTI
Apaubke BOAOCXOBMLLE MOXHA PO3AINUTU Ha TPW YacTUMHW. Y BEPXHi 4YacTuHi BusBneHo 11 BuaiB Tpemarog, y
cepegHin — 17 BuaiB, a B HWXKHIN — 14 Buaie. baratcTBy TpematogodayHu Cnpusie ynoBiflbHEHHS Teuil Ta pO3BMTOK
BOAHOI POCITMHHOCTI, LLIO NPUBabIIte MPOMIXKHMX Ta OCTAaTOYHUX Xa3siiB — MOMKOCKIB, pakonogibHux, pub, ntaxis. Cepen
BUSIBIIEHWX Tpemarto AeB'siTb BUAiB € 30yaHMKaMu xBopob pub, a oguH BUA, NpyU NonajaaHHi B TPaBHUI TPakT MOXe
CTaHOBUTU HeGe3neky 340pOB’t0 NIOANHN.

KntouoBi cnoBa: Apauske godocxosuwe, pubu, napazumu, 2efbMiHmu, mpemamoou.
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