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Abstract

The Special Protected Natural Areas currently existing within the Russian waters of the Caspian Sea are not able
to adequately protect the aquatic flora and fauna (especially endemic, rare and endangered species) from the
increasing anthropogenic impacts (poaching, river flow regulation, pollution, habitat degradation, mining, etc.). In
this context, the creation of additional conservation measures becomes particularly relevant, one of which could
be the development of Ecologically and Biologically Significant Marine Protected Areas (EBSMPAs) in the
Russian part of the Caspian Sea with a complete ban on economic activity except for scientific research. To this
end, the first step was to attempt to compile a list of fish species living in the area under consideration that require
additional protection measures. The analysis is based on information on endemism, range size, current population
levels, anthropogenic threats and existing conservation measures. The proposed list includes 1 species of
cyclostomes and 13 species of bony fishes, which are currently experiencing the most significant anthropogenic
1mpacts.

Key words Red Data Book, endemic, rare species, threatened species, range, conservation status, Ecologically
and Biologically Significant Marine Protected Areas (EBSMPAs), Russian Federation, Caspian Sea.

Introduction

The Caspian Sea is the largest salt reservoir of a closed type, not connected to the world ocean (Kosarev,
2005). Throughout the history of its formation, the Caspian Sea has undergone significant changes, in
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CASPIAN SEA FISH IN NEED OF PROTECTION

particular fluctuations in water level and salinity in the Tertiary and Late Tertiary, which contributed to
the penetration here of freshwater fauna, which later adapted to the subsequent changes. During these
transgressions, representatives of the fauna of the Arctic Ocean and the Mediterranean Sea entered the
Caspian Sea along with the salty waters, which, after adapting to the changed conditions, formed new
taxa (Zenkevich, 1963; Makhrov et al., 2021). Thus, in terms of origin, the ichthyofauna of the Caspian
Sea is represented by several species complexes: (1) autochthonous fishes (members of families
Gobiidae and Clupeidae), (2) freshwater fishes, (3) Mediterranean fishes, and (4) Arctic fishes
(Zenkevich, 1963; Yablonskaya, 2007).

The Caspian Sea (Figure 1) consists of three parts and on the basis of their physical and
geographical parameters can be divided into the northern (relatively shallow and slightly saline), the
central (middle) and the southern deep-water ones with a salinity above 13 psu (Leroy et al., 2020). In
terms of the number of species, the Caspian ichthyofauna is significantly inferior to other southern seas
of the Northern Hemisphere, but is characterised by a large number of endemic species due to the long
existence of the Caspian Sea in isolation (Zenkevich, 1963; Kazancheev, 1981; Leroy et al., 2020).

Some representatives of the Caspian ichthyofauna are valuable commercial species (in particular
some herring Clupeidae and sturgeon Acipenseridae), which significantly affects the state of their
populations. Illegal, unreported and unregulated (IUU) fishing, construction of hydroelectric power
plants (HPPs) on the migration routes of anadromous species, pollution, mining and other factors lead
to the need to protect and conserve endemic, rare, endangered, and commercially valuable species
(Matishov, 2010; Rabazanov et al., 2019; Leontiev et al., 2023). The main measures taken to protect
such valuable fishes as sturgeon were the moratorium on commercial fishing by the Caspian coastal
states (Russia, Azerbaijan, Kazakhstan, Turkmenistan and Iran) (Fazli et al., 2023), regulation of their
trade by Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES)
and their inclusion in national and local Red Data Books (RDBs). Some herring species, as well as
Caspian endemics such as the Caspian inconnu Stenodus leucichthys and the Caspian lamprey
Caspiomyzon wagneri, are listed in the RDBs of the Russian Federation (Pavlov, 2021) and some
Russian regions (Magomedov, 2009; Ochirov, 2011; Pilipenko et al., 2014).

In addition to general measures to protect unique natural resources, in 1919 the Astrakhan
Nature Reserve was established in the Astrakhan region with a total area of 67,917 ha (11,289 ha of
which is the Caspian Sea), and in 1987 the Dagestan Nature Reserve was established in the Republic of
Dagestan with a total area of 19,061 ha, of which 18,485 ha is the sea (Krever et al., 2009). However,
as practice shows, the existence of the current Special Protected Natural Areas in the Russian part of the
Caspian Sea does not ensure adequate protection of endemic, rare and endangered species of aquatic
flora and fauna, which requires the development of additional measures for their protection and
conservation (e.g. Matishov, 2010; Orlov et al., 2022a, 2022b, 2022c). One such measure could be the
creation of Ecologically and Biologically Significant Marine Protected Areas (EBSMPAs) (Ashtab et
al., 2024; Ginzburg et al., 2024) with a ban on all human activities except scientific research (e.g.
Shestakov, Bekyashev, 2014).

The proposed review will attempt to compile a list and to assess the current conservation status
of rare, endangered and endemic cyclostomes and bony fish species found in the Russian part of the
Caspian Sea that are in need of additional conservation measures and protected areas ("dormant” zones).

Materials and Methods

The research will be carried out in three stages. In the first stage, endemic, rare and endangered fish
species were selected for the entire Caspian Sea (Table 1). Species with wide distribution, stable or
increasing abundance, absence of anthropogenic threats to their populations or low conservation status
were excluded from this list. In the second stage, it is planned to describe the patterns of the spatial
distribution of the species in need of additional protection and to prepare appropriate maps, taking into
account seasonal and long-term changes as well as migration cycles. In the final stage, it is planned to
identify coastal areas of the Russian part of the Caspian Sea where species in need of additional
conservation measures regularly occur, and to develop proposals for the establishment of Ecologically
and Biologically Significant Marine Protected Areas in the area under consideration.
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Figure 1. Map of the Caspian Sea with its surrounding countries, cities, rivers, bays, islands, etc.: 1 - Kenderly
Bay, 2 - Dead Kultuk Bay, 3 - Agrakhan Bay, 4 - Chilov Island, 5 - Gulf of Gorgan, 6 - Anzali Lagoon, 7 - Maly
Zhemchuzhny Island, 8 - Volga-Caspian Sea Shipping Canal, 9 - Cape Turaly, 10 - Chechen Island, 11 - Bakhtemir
Furrow, 12 - Peshnoy Island, 13 - Ogurchinskiy Island (Ogurja Ada), 14 - Durnev Island, 15 - Zyuydostoviy
Kultuk, 16 - Kenderly Spit, 17 - Kulaly Island, 18 — Mingachevir, 19 - Lakes of the Lower Terek, 20 - Yasga Lake,
21 - Mingachevir water reservoir, 22 - Varvara water reservoir, 23- Cape Karasingir. Purple dashed lines show
division between the Northern, Middle, and Southern Caspian Sea.
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The scientific (Latin) names in Table 1 and the text are accompanied by the author(s) and the
year of the original description and follow Fricke et al. (2025). Common names follow Parin et al. (2014)
and Froese and Pauly (2024).

A particular fish species was classified as Caspian endemic based on published data
(Kazancheev, 1981; Belyaeva et al., 1989; Reshetnikov, 1998; Bogutskaya and Naseka, 2004;
Bogutskaya et al., 2013; Parin et al., 2014; Dyldin et al., 2022, 2023, 2024). For the description of the
international conservation status, data from CITES (CITES, 2023) and IUCN RLTS (International
Union for Conservation of Nature Red List of Threatened Species) (IUCN, 2024) were used. CITES
Appendix II includes all species of Caspian sturgeon. This Appendix lists species that are not currently
threatened with extinction but may become so, if trade is not controlled. It also includes species that are
similar to other listed species and need to be regulated in order to effectively control trade in those other
listed species (CITES, 2023). The IUCN RLTS categories are as follows: EX - Extinct, EW - Extinct in
the Wild, NT - Near Threatened, EN - Endangered, LC - Least Concern; DD - Data Deficient, NE - Not
Evaluated (IUCN, 2024). Data on the conservation status of species in the Russian Federation and its
regions are taken from the RDBs of the Russian Federation (Pavlov, 2021), the Astrakhan Region
(Pilipenko et al., 2014), the Republics of Kalmykia (Ochirov, 2014) and Dagestan (Magomedov, 2009).
The following categories have been adopted to indicate the conservation status of species within the
Russian Federation: 0 - probably extinct, 1 - endangered, 2 - declining in number and/or distribution, 3
- rare, 4 - uncertain status, 5 - recoverable and recovering (Pavlov, 2021).

Furthermore, from the general list of endemic, rare and endangered fish species obtained in this
way (41 species in total), species that are widespread, abundant, absent in Russian waters, species for
which anthropogenic threats are minimal or have not been identified, and species whose conservation
status is LC or DD were excluded. A brief description of the species excluded from Table 1 (28 species
in total) and the reasons for their exclusion are given below. All geographical locations are shown in
Figure 1.

Table 1. List of endemic, rare, and endangered fish species of the Caspian Sea, including those occurred within
the Russian waters (sources of information and explanations of conservation status are provided in Materials and
Methods Section; species excluded from further consideration are shaded grey)

Republic  Republic

cites oy e "
No. Species Endemic Appendix Red List RDB RDB Kalmykia Dagestan
1 category category category RDB RDB
category  category
PETROMYZONTIDAE
1. Caspiomyzon
wagneri + - LC 2 3 2 2
(Kessler, 1870)
ACIPENSERIDAE
2. Acipenser
persicus + 2 CR - - - -
Borodin, 1897
3. Acipenser
gueldenstaedtii
Brandt et 2 R i i i i
Ratzeburg, 1833
4. Acipenser
nudiventris - 2 CR 1 1 1 1
Lovetsky, 1828
5. Acipenser
stellatus Pallas, - 2 CR - - - -
1771
6. Huso huso ) CR i i i i

(Linnaeus, 1758)

..continued on the next page
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CLUPEIDAE

7. Alosa
sphaerocephala  + - LC - - - -
(Berg, 1913)

8. Alosa
braschnikowi 4 - DD - - - -
(Borodin, 1904)

9. Alosa caspia
(Eichwald, 1838)

10. Adlosa  kessleri
(Grimm, 1887)

11.  Alosa volgensis
(Berg, 1913)

12.  Clupeonella
cultiventris
(Nordmann,
1840)

13.  Clupeonella
grimmi  Kessler, + - EN - - = o
1877

14.  Clupeonella
engrauliformis + - EN - - - -
(Borodin, 1904)

CYPRINIDAE

15.  Luciobarbus
caspius  (Berg, + - LC - - 3 -
1914)

16.  Luciobarbus
brachycephalus + - VU - - - -
(Kessler, 1872)

17.  Luciobarbus
capito
(Giildenstadt,
1773)

18.  Vimba persa
(Pallas, 1814)

COREGONIDAE

19.  Stenodus
leucichthys
(Giildenstidt,
1772)

SALMONIDAE

20.  Salmo  caspius
Kessler, 1877

GOBIIDAE

21. Babka
macrophthalma + - LC - - - -
(Kessler, 1877)

22.  Benthophilus
abdurahmanovi ~ + - LC - - - -
Ragimov, 1978

..continued on the next page
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Table 1.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Benthophilus
baeri  Kessler,
1877
Benthophilus
casachicus
Ragimov, 1978
Benthophilus
granulosus
Kessler, 1877
Benthophilus
grimmi  Kessler,
1877
Benthophilus
leobergius Berg,
1949
Benthophilus
leptocephalus
Kessler, 1877
Benthophilus
leptorhynchus
Kessler, 1877
Benthophilus
macrocephalus
(Pallas, 1787)
Benthophilus
mahmudbejovi
Ragimov, 1976
Benthophilus
spinosus
(Kessler, 1877)
Benthophilus
ragimovi
Boldyrev et
Bogutskaya,
2004

Neogobius
caspius
(Eichwald, 1831)
Neogobius
melanostomus
(Pallas, 1814)
Neogobius
fluviatilis (Pallas,
1814)

Ponticola
goebelii (Kessler,
1874)

Ponticola gorlap
(Iljin, 1949)
Proterorhinus
nasalis (De
Filipii, 1863)

LC

LC

LC

DD

LC

LC

LC

LC

DD

LC

LC

LC

LC

LC

DD

LC

LC

..continued on the next page
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OXUDERCIDAE
40.  Hyrcanogobius
bergi Iljin, 1928
41.  Knipowitschia
iljini Berg, 1931

Species that do not need additional protection

Family CLUPEIDAE

Genus Alosa Linck, 1790

1. Agrakhan shad Alosa sphaerocephala (Berg, 1913)

It is endemic to the Caspian Sea basin and commercially important species. It is found
throughout the Northern Caspian Sea; in spring it is most abundant along the eastern shores, and in
summer along the northern shores. It is rarely found off the western coast of the Middle Caspian Sea, in
Kenderly Bay and Dead Kultuk Bay (Bogutskaya et al., 2013). The type locality is off Tyuleny Island,
north of Agrakhan Bay (Esmaeili et al., 2018). Additional conservation measures are not required due
to its widespread distribution and lack of serious anthropogenic impacts (IUCN, 2024).

2. Caspian marine shad or Brazhnikov’s shad Alosa braschnikowi (Borodin, 1904)

This is an endemic to the Caspian Sea, an abundant (Sattari, 2021) and commercially important
species (Rustamov and Shakirova, 2013). Never enters rivers, spends its entire life cycle at sea. Most of
the population is concentrated in the Southern and Middle Caspian Sea, but during the spawning season
it migrates to the Northern Caspian Sea along the western and eastern coasts (Kazancheev, 1981, Sattari,
2021). Despite the widespread distribution of this species in the Caspian Sea, genetic data are lacking.
An appropriate revision should be carried out to characterise the population and to determine its
conservation status (Jafari et al., 2019). Due to its wide distribution and current high abundance, it does
not require additional protection.

3. Caspian shad Alosa caspia (Eichwald, 1838)

This is an endemic to the Caspian Sea and commercially important species (Rustamov and
Shakirova, 2013). The main wintering areas are off the western coast, from Chilov Island to Astara (the
border between the Middle and Southern Caspian Sea). In the Southern Caspian Sea, they occur in the
southeast, in the area of the Gulf of Gorgan, and also in the western part of the Anzali Lagoon (Hol¢ik
and Olah, 1992; Abbasi et al., 1999). Spawning migrations to the Northern Caspian Sea take place along
the western coast (Kazancheev, 1981). Dense concentrations are observed in the area of Maly
Zhemchuzhny Island and opposite the outlet of the Volga-Caspian Sea Shipping Canal (Zubkova and
Kanatyev, 2016). Due to its wide distribution and high abundance, it does not require additional
conservation measures.

4. Caspian anadromous shad or blackback Alosa kessleri (Grimm, 1887)

It is endemic to the Caspian Sea and commercially important species. It spends the winter in the
Southern Caspian Sea off the coast of Iran, while spawning migrations to the Northern Caspian Sea take
place along the western coast. It enters the Volga and, to a much lesser extent, the Ural to spawn
(Kazancheyev, 1981). From 2007 to the present, despite periods of low and medium water levels, there
has been a stabilisation and increase in the abundance of the spawning stock of A. kessleri, mainly due
to restrictions on catch size (Lepilina et al., 2016) and high fecundity of the species (Pyatikopova et al.,
2014). Additional conservation measures are not required due to the high abundance of this shad.

Genus Clupeonella Kessler, 1877

5. Black Sea sprat Clupeonella cultiventris (Nordman, 1840)

This is an endemic to the Ponto-Caspian basin and a fairly widespread species in the Caspian
Sea (Kazancheev, 1981). It is widespread throughout the sea, but mainly inhabits the shallow waters not
deeper than 100 m. This euryhaline species occurring both in completely desalinated areas of the sea
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and in areas with high salinity (Kaydak Inlet). It winters in the Middle and Southern Caspian Sea, mainly
south of the latitude of the Kara-Bogaz-Gol Bay (at depths of 20-100 m), as well as in the Northern
Caspian Sea (juveniles). Spawning in the Northern Caspian Sea occurs almost everywhere, as well as at
shallow depths off the coast of the central and southern parts of the sea (Bogutskaya et al., 2013). It is
excluded from the list of the species needing protection due to its high abundance and wide distribution.

6. Bigeye kilka Clupeonella grimmi Kessler, 1877

This species is endemic to the Caspian Sea and commercially important species. It occurs in the
Middle and Southern Caspian Sea. The bigeye kilka is more abundant in the western half of the sea than
in the eastern half (Kazancheev, 1981). Spawning occurs from November to April in the southern
Caspian Sea (Aliasghari, 2017). This species does not occur in the Northern Caspian Sea and has not
been recorded in Russian waters (Sedov and Paritsky, 2001). It is therefore excluded from the list of the
species needing protection in Russian waters.

7. Anchovy tyulka Clupeonella engrauliformis (Borodin, 1904)

It is endemic to the Caspian Sea, a commercially important marine fish and a relatively
widespread species. It is widely distributed in the Southern and Middle Caspian Sea (Kazancheev,
1981). It spends the winter mainly in the southern and southeastern parts of the Middle Caspian Sea. In
summer and autumn, it is also distributed in the deep waters of the Northern Caspian Sea on the border
with the Middle Caspian Sea (Bogutskaya et al., 2013). This species does not require additional
conservation measures due to its high abundance and wide distribution.

Family GOBIIDAE

Genus Babka 1ljin, 1927

8. Bigeye racer goby (new English common name) Babka macrophthalma (Kessler, 1877)

This is a non-commercial but abundant fish species that is endemic to the Caspian Sea
(Bogutskaya et al., 2013). It inhabits the oligohaline and mesohaline areas of the sea and was not
previously known from rivers. This species is mainly distributed in the eastern part of the Northern
Caspian Sea (Kazancheev, 1981), while it is more common off the western coast of the Middle Caspian
Sea near the mouth of the Sulak River (Ivanov and Komarova, 2008). It is excluded from the list due to
its high abundance and widespread distribution.

Genus Benthophilus Eichwald, 1831

9. Abdurakhmanov’s tadpole goby Benthophilus abdurahmanovi Ragimov, 1978

It is endemic to the Caspian Sea, a non-commercial species with unknown abundance. This
species is widespread in the Northern Caspian Sea, especially in its western part and near the Delta of
the Volga River (Kazancheev, 1981). It is also reported from the mouth of the Terek River (Vasil'eva,
1983). In the western part of the Middle Caspian Sea, this goby is known as far south as Makhachkala
and Cape Turaly (Ragimov, 1978, 1981, 1985). It has been recorded in the Mangistau Region
(northeastern and Middle Caspian Sea) (Chernova and Orlova, 2012). This species was originally
described from the east coast of Tyuleny Island in the Northern Caspian Sea. According to Naseka and
Bogutskaya (2009) and Bogutskaya et al. (2013), this goby occurs in the Middle and Southern Caspian
Sea, but these records have not been confirmed for Iran (Jouladeh-Roudbar et al., 2015). Due to its
widespread distribution and unclear level of its abundance, it was excluded from the list.

10. Baer pugolovka Benthophilus baeri Kessler, 1877

It is a non-commercial and poorly studied fish, an endemic to the Caspian Sea. In the Middle
and Southern Caspian Sea, this species is found mainly along the eastern coast from Cape Peschaniy to
Esenguly, while along the western coast, it is distributed southwards to Lankaran, with increased
abundance in the southern areas. In the Northern Caspian Sea, this species occurs near Tyuleny and
Chechen Islands, in the Bakhtemir Furrow, and southwards to Peshnoy Island and the Mangyshlak
Peninsula (Ragimov, 1965, 1977, 1981, 1985; Vasil'eva, 2000; Boldyrev and Bogutskaya, 2007). There
is no reliable information on the distribution of B. baeri in Russian waters (Bogutskaya et al., 2013).
This species has been excluded from the list due to its widespread distribution and the lack of threats to
this species (IUCN, 2024).
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11. Benthophilus casachicus Ragimov, 1978

This is a marine, non-commercial, poorly studied species, endemic to the Caspian Sea. The
majority of reliable records of this species are reported for the eastern Caspian Sea from Cape Peschaniy
to Ogurchinskiy Island (Ogurja Ada) at depths of 15-75 m (Ragimov, 1977, 1978). There is no
information on its distribution in Russian waters (Bogutskaya et al., 2013). Data on the distribution of
this species in the waters of the Middle and Southern Caspian Sea (Naseka and Bogutskaya, 2009;
Bogutskaya et al., 2013) have not been confirmed by samples from Iran (Esmaeili et al., 2018). Recent
data (IUCN, 2024) confirm that B. casachicus is restricted to the eastern coast of the Caspian Sea. It is
therefore excluded from the list of the species needing protected in Russian waters.

12. Granular tadpole goby or granular pugolovka Benthophilus granulosus Kessler, 1877

This species is a non-commercial abundant species, endemic to the Caspian Sea. It is widely
distributed, including the southeastern part of the Northern Caspian Sea, off the coast of Dagestan and
Azerbaijan, off the mouths of the Volga and Ural rivers, and in the lower reaches of the Volga Delta to
Astrakhan (Kazancheev, 1981). Some publications (Reshetnikov, 2002; Miller, 2004) indicate that the
range of this species also includes the coastal areas of all parts of the sea, including Iranian waters.
However, an analysis of reliable literature data and collections of ZIN RAS (Zoological Institute of the
Russian Academy of Sciences, Sankt-Peterburg, Russia) shows that B. granulosus does not occur along
the coasts of the Southern Caspian Sea (Boldyrev and Bogutskaya, 2007). Before the lowering of the
sea level, this species was found along the northern coast of the Buzachi Peninsula from Durnev Island
eastwards to the northern part of the Dead Kultuk Bay (Bogutskaya et al., 2013). It is excluded from the
list of species in need of protection due to its wide distribution and high abundance.

13. Grimm tadpole goby Benthophilus grimmi Kessler, 1877

This species is endemic to the Caspian Sea, a deep-sea marine fish inhabiting depths below 100
m, whose range is limited to the western part of the Middle Caspian Sea and the northernmost part of
the Southern Caspian Sea from Chechen Island to the Absheron Peninsula (Boldyrev and Bogutskaya,
2007). This goby is not reported from the Northern Caspian Sea, while it is absent from the coastal
waters of Russia in the Middle Caspian Sea (IUCN, 2024). This species has also been reported from the
waters of Kazakhstan in the Mangystau Region (Chernova and Orlova 2012), while data on its records
in the Middle and Southern Caspian Sea are not supported by samples from Iran (Esmaeili et al., 2018).
The species does not require additional conservation measures due to its habitat at depths where human
activity is minimised.

14. Caspian stellate tadpole goby Benthophilus leobergius Berg, 1949

This is a marine, widespread but not abundant species, endemic to the Caspian Sea. This goby
is thought to be widespread throughout the Caspian Sea (IUCN, 2024). However, it is known (Boldyrev
and Bogutskaya, 2007; Bogutskaya et al., 2013) that this species does not occur off the eastern coast of
the Middle Caspian Sea. In its southeastern part, B. leobergius is known from the waters of Ogurchinskiy
Island (Ogurja Ada) and the Gulf of Gorgan (Esmaeili et al., 2018; Jouladeh-Roudbar et al., 2015). It is
also reported from the Safid Rud River (Abbasi et al., 1999), the southern and southwestern parts of the
Iranian coast and as far north as Zyuydostoviy Kultuk in Azerbaijan (Ragimov, 1965, 1966; Kiabi et al.,
1999). The species does not require additional conservation measures due to its widespread distribution,
lack of information on current abundance and existing threats to its populations (IUCN, 2024).

15. Flat-head tadpole goby Benthophilus leptocephalus Kessler, 1877

This species is a deep-sea marine fish found at depths of 30-300 m and is an endemic to the
Caspian Sea (IUCN, 2024). It is mainly found in the Middle and Southern Caspian Sea. In the western
part of the Middle Caspian Sea, it is known from the mouth of the Samur River, while in the eastern part
of the Southern Caspian, this goby occurs between Turkmenbashi and Esenguli (Kessler, 1877;
Ragimov, 1965, 1977, 1982; Boldyrev and Bogutskaya, 2007). B. leptocephalus has not been observed
in the shallow coastal waters of Russia (IUCN, 2024). This species does not require additional
conservation measures due to its habitat at great depths, where human activity is virtually non-existent.
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16. Short-snout tadpole goby or short-snout pugolovka Benthophilus leptorhynchus
Kessler, 1877

This is a deep-sea marine species found at depths of 40-150 m and is endemic to the Caspian
Sea (IUCN, 2024). It is reliably reported only from the waters off the western coast of the Middle
Caspian Sea from the mouth of the Sulak River to the northern part of the Southern Caspian Sea south
of the Absheron Peninsula, where it has been rarely observed (Kessler, 1877; Berg, 1927; Boldyrev and
Bogutskaya, 2007). According to Naseka and Bogutskaya (2009) and Bogutskaya et al. (2013), this
species occurs in the waters of the Middle and Southern Caspian Sea, but no records of this species have
been documented in Iranian waters (Esmaeili et al., 2018). In the Northern Caspian Sea, this species has
not been observed in the shallow coastal waters of Russia (IUCN, 2024). The species is not currently in
need of protection as it inhabits depths where anthropogenic impacts are negligible.

17. Caspian tadpole goby Benthophilus macrocephalus (Pallas, 1787)

This species is a marine, coastal and estuarine, non-commercial, abundant fish, endemic to the
Caspian Sea (IUCN, 2024). It inhabits the entire Northern Caspian Sea, while off the western coast of
the Middle Caspian Sea, it is mainly found in the area from Chechen Island to the mouth of the Sulak
River and south to the Absheron Peninsula. In the Southern Caspian Sea, this species is known from the
Gulf of Gorgan (Ragimov, 1965; Bogutskaya et al., 2013). It is also reported from the Volga Delta and
the mouth of the Ural River (Kazancheev, 1981). It is one of the most widespread gobies in the Northern
Caspian Sea (Berg, 1949; Ragimov, 1966, 1981; Vasil'eva, 1983, 2000). Prior to sea-level lowering, B.
macrocephalus was also recorded in Dead Kultuk Bay (Svetovidov, 1937). The current level of
anthropogenic impact on populations of this species is unclear (IUCN, 2024). Due to its high abundance,
wide distribution and lack of known threats, it does not require additional protection.

18. Small-spine tadpole goby Benthophilus mahmudbejovi Ragimov, 1976

This is a non-commercial marine species, endemic to the Caspian Sea. It is distributed in almost
the entire Northern Caspian Sea, while along the eastern coast of the Middle and Southern Caspian Sea,
this species is recorded near Cape Peschaniy, Cape Rakushechniy, Cape Kara-Singir, Kenderly Spit,
Cheleken Peninsula and Ogurchinskiy Island (Ogurja Ada) (Reshetnikov et al., 2002; Bogutskaya et al.,
2013). It is not abundant in the Northern Caspian Sea as a whole. There were no catches in the eastern
part of the Northern Caspian Sea in 2000-2003, during the period of sea desalination (Stepanova et al.,
2004). Boldyrev and Bogutskaya (2007), Naseka and Bogutskaya (2009), Bogutskaya et al. (2013) also
reported this species from the waters of the Middle and Southern Caspian Sea, but these data are not
confirmed by samples from Iran (Esmaeili et al., 2015, 2018). This species is thought to be widespread
in the Caspian Sea, but current abundance and the extent of anthropogenic impacts are unknown (IUCN,
2024). This species has been excluded from the list of species in need of additional protection due to its
wide distribution, uncertain abundance and unknown threats to its populations.

19. Spiny tadpole goby or spiny pugolovka Benthophilus spinosus (Kessler, 1877)

This is non-commercial, poorly studied marine species, endemic to the Caspian Sea. It is
distributed along the eastern and western coasts of the Middle Caspian Sea and in the southeastern part
of the Northern Caspian Sea (from Kulaly Island to the Mangyshlak Peninsula), as well as in the
southeastern corner of the sea (Bogutskaya et al., 2013). This species is quite rare along the western
coasts of the Middle and Southern Caspian Sea, and is not recorded in the western part of the Northern
Caspian Sea (Kazancheev, 1981; IUCN, 2024). It is excluded from the list of species needing
conservation in Russian waters as it occurs only in the southernmost part of this area, while current
threats to populations of this species are unknown (IUCN, 2024).

20. Ragimov’s tadpole goby Benthophilus ragimovi Boldyrev et Bogutskaya, 2004

This is a deep-sea marine fish, endemic to the Caspian Sea that inhabits depths of 30-200 m
(IUCN, 2024). This species is known from the western coast of the Middle Caspian Sea (Esmaeili et al.,
2015, 2018) and the Southern Caspian Sea from Chechen Island to Astara (Boldyrev and Bogutskaya,
2007). B. ragimovi has not been recorded in the Northern Caspian Sea, while it has not been observed
in shallow coastal areas in Russian waters of the Middle Caspian Sea (Bogutskaya et al., 2013; IUCN,
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2024). Therefore, additional conservation measures are not required for this fish, as it inhabits depths
where the impact of human activities is minimal.

Genus Neogobius 1ljin, 1927

21. Caspian goby Neogobius caspius (Eichwald, 1831)

This species is a rare marine species, endemic to the Caspian Sea, occurring throughout the
Caspian Sea with the exception of the deep waters of the central and southern parts (IUCN, 2024). It is
a target of recreational fishing (Rustamov and Shakirova, 2013). N. caspius avoids fresh waters and does
not enter estuaries (Ragimov, 1965; Kazancheev, 1981; Abdoli and Naderi, 2009). It is not abundant in
the Northern Caspian Sea, but is regularly recorded in this area. An increase in abundance was observed
in the western part of the sea in 2003 (Stepanova et al., 2004; Bogutskaya et al., 2013). The species does
not require additional protection due to its widespread distribution, stable abundance and lack of known
threats (IUCN, 2024).

22. Monkey goby Neogobius fluviatilis (Pallas, 1814)

This species inhabits fresh and brackish waters. The native range includes the basins of the
Marmara, Black and Azov seas, including tributaries of the Don and Kuban rivers (Berg, 1949;
Svetovidov, 1964; Naseka et al., 2012; Artaev et al., 2021; Moskul, 2021). It has recently invaded the
Volga and Oka rivers (Ivanchev and Ivancheva, 2010; Slynko and Tereshchenko, 2014; Kvach et al.,
2021). Since 2012, N. fluviatilis has been recorded in the Baltic Sea basin, including the Pregolya and
Neman rivers (Novozhilov and Gulina, 2023; Shibaev et al., 2024). Due to its widespread distribution,
expanding range, increasing abundance and unknown threats to populations (IUCN, 2024), no additional
conservation measures are required for this species.

23. Round goby Neogobius melanostomus (Pallas, 1814)

It is a brackish and freshwater species. Its native range includes the basins of the Marmara,
Caspian (whole), Black and Azov seas (Berg, 1949; Svetovidov, 1964; Vasil'eva, 2007; Bogutskaya et
al., 2013; Slynko and Tereshchenko, 2014; Zarei et al., 2022). It has been introduced into the Aral Sea
(Vasil'eva, 2007), but has probably not acclimatised due to the high salinity (Vassilev et al., 2012). N.
melanostomus was introduced into the Baltic Sea (Kaliningrad Region and Gulf of Finland), where it
invaded the lower reaches of some rivers (Vasil'eva, 2007; Novozhilov, 2012; Karaseva, 2022; Yurtseva
and Uspenskiy, 2022; Shibaev et al., 2024). It has also been accidentally introduced into some lakes and
rivers of the North America (e.g., Ontario and Illinois) (Kottelat and Freyhof, 2007; Vasil'eva, 2007;
Gutowsky and Fox, 2011; Vassilev et al., 2012). Due to its widespread distribution, range expansion,
increasing abundance and lack of known threats to its populations (IUCN, 2024), the introduction of
additional conservation measures is not required.

Genus Ponticola 1lijn, 1927

24, Caspian ratan or rotan goby Ponticola goebelii (Kessler, 1874)

This is an extremely rare marine species, endemic to the Caspian Sea, known mainly from a
small number of type specimens (Kessler, 1874; Pinchuk, 1976; Kazancheev, 1981). Its range mainly
covers the western part of the Middle Caspian Sea from Chechen Island in the north to the Absheron
Peninsula in the south, but it is also known from the Southern Caspian Sea (Bogutskaya et al., 2013;
Zarei et al., 2022), where it has been recorded near the mouth of the Kura River and in the Turkmenbashi
area (Ragimov, 1977; Naseka et al., 2012; Bogutskaya et al., 2013). No records of this species were
observed in the Northern Caspian Sea from 1974 to 2003 (Stepanova et al., 2004). The species does not
currently require any additional conservation measures, as threats to its populations are unknown
(IUCN, 2024).

25. Caspian bighead goby Ponticola gorlap (1ljin, 1949)

This species is a riverine, estuarine and marine fish inhabiting both the Caspian and Azov seas
basins. This species is a target of recreational fishing (Rustamov and Shakirova, 2013). It is mainly
found in the sea, especially in coastal waters (Kazancheev, 1981). P. gorlap is widespread throughout
the Caspian Sea and its basin, including the lower reaches of the Volga River to Astrakhan, small rivers
of Dagestan, Azerbaijan and northern Iran, the Kura River to Mingachevir, lakes of the Lower Terek,
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Yasga Lake, and lower reaches of the Ural River (IUCN, 2024). This species is relatively rare in the
Northern Caspian Sea, as well as near the western and eastern shores of the Middle and Southern Caspian
Sea, where it is relatively rare, except off the Absheron Peninsula (Bogutskaya et al., 2013). Its
abundance in the Middle Caspian Sea has increased slightly following the desalination of the sea due to
an increase in river discharge (Stepanova et al., 2004; Bogutskaya et al., 2013). Currently, this species
does not require additional conservation measures due to its increasing abundance and lack of threats to
its populations (IUCN, 2024).

Genus Proterorhinus Smitt, 1900

26. Tubenose goby Proterorhinus nasalis (De Filipii, 1863)

This non-commercial species is distributed in the Caspian and Azov seas and their basins,
including the Volga and Don Rivers (IUCN, 2024). In the Caspian Sea, it is ubiquitous, with a preference
for kelp forests in the Northern Caspian Sea (Kazancheev 1981; Bogutskaya et al., 2013). The species
does not require additional protection due to its stable abundance, widespread distribution and lack of
threats to its populations (IUCN, 2024).

Family OXYDURCIDAE

Genus Hyrcanogobius 1ljin, 1928

27. Volga dwarf goby Hyrcanogobius bergi Iljin, 1928

This is a non-commercial species, endemic to the Caspian Sea. It is known from the northern
and western parts of the Caspian Sea. This species is widespread in the Northern Caspian Sea basin,
along the western coast to Cape Turaly, including the lakes of the lower reaches of the Terek River
(Berg, 1931; Iljin, 1956; Ragimov, 1965). Ragimov (1986) reported this species from the eastern coast
of the Southern Caspian Sea. According to the most recent data (IUCN, 2024), this species is widespread
in the western Caspian Sea along the Russian and Azerbaijani coasts, and in the Southern Caspian Sea
in the waters of Iran and Turkmenistan. As its population is estimated to be stable and no threats to the
population have been identified (IUCN, 2024), we consider that additional conservation measures are
not currently appropriate.

Genus Knipowitschia 1ljin, 1927

28. lljin’s dwarf goby Knipowitschia iljini Berg, 1931

This is a brackish water, neritic, non-commercial species, endemic to the Caspian Sea (IUCN,
2024). Ragimov (1965) indicated its range between Kultuk and Astara off the coast of Azerbaijan. In
general, this species is mostly found in the Southern Caspian Sea (waters of Iran and Turkmenistan) and
partly in the Middle Caspian Sea (waters of Kazakhstan and Azerbaijan) (Naseka and Bogutskaya 2009,
Ozcan, 2009, Freyhof, 2011, Esmaeili et al., 2015; Jouladeh-Roudbar et al., 2015). It is not found in the
Northern Caspian Sea, including Russian waters (Bogutskaya et al., 2013; IUCN, 2024). Therefore, it is
not included in the list of species of conservation concern in Russian waters.

Species in need of additional conservation measures

Family PETROMYZONTIDAE

Genus Caspiomyzon Berg 1906

1. Caspian lamprey Caspiomyzon wagneri (Kessler, 1870).

This is an anadromous, historically valuable commercially important species, endemic to the
Caspian Sea basin. It is found throughout the sea, but there are no precise data on its distribution by
depth and feeding grounds (Orlov et al., 2022a, 2022b). It enters the Volga, Ural, Kura, Terek, Aras and
Iranian rivers to spawn, forming independent populations (Nikitin, 2016). Before the construction of
hydroelectric dams, this lamprey migrated into the Volga as far as Tver, the Kama as far as Chusovaya,
the Oka as far as the Moscow, the Terek as far as the mouth of the Baksan, the Kura as far as Mtskheta,
and the Ural as far as Orenburg (Bogutskaya et al., 2013). Fishing for Caspian lamprey has been banned
since 1997. Currently, this species is listed in the RDBs of the Russian Federation (Pavlov, 2021), the
Astrakhan Region (Pilipenko et al, 2014), the Republics of Kalmykia (Ochirov, 2014) and Dagestan
(Magomedov, 2009), as well as Turkmenistan (Annabayramov, 2011) (category IV with undetermined
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status) and Kazakhstan (Meldebekov, 2010) (category Il as a species declining rapidly within its range),
but has an inappropriate [UCN Least Concern conservation status (IUCN, 2024). Conservation measures
aimed at maintaining the Caspian lamprey population are currently not effective (Orlov et al., 2022a,
2022b). The reasons for the decline in Caspian lamprey abundance observed in recent decades include
overregulation of the Volga River flow (Nikitina, 1998), IUU fishing (Nikitin, 2016), water pollution,
dredging and many other factors (Nazari et al., 2017; Orlov et al., 2022a, 2022b). The impact of these
factors dictates the creation of additional conservation measures.

Family ACIPENSERIDAE

Genus Acipenser Linnaeus 1758

2. Persian sturgeon Acipenser persicus Borodin, 1897

This is an anadromous, valuable commercial species, endemic to the Caspian Sea basin. The
Persian sturgeon is distributed throughout most of the Caspian Sea (IUCN, 2024), including the shallow
waters of the Northern Caspian Sea (Khodorevskaya et al., 2007). It spawns mainly in the Kura River
and rivers along the Iranian coast. The species enters the Volga River in much smaller numbers and is
the least abundant species among the sturgeons of the Volga-Caspian basin (Guteneva and Ivanova,
2015). The main habitat in winter is the continental slope of the Northern Caspian Sea and the eastern
shelf of the Middle Caspian Sea (Khodorevskaya et al., 2007). The main reason for the decline of Persian
sturgeon stocks is IUU fishing on migration routes, within feeding and spawning grounds (Guteneva
and Ivanova, 2015), as well as the regulation of the Volga River flow by the Volzhskaya HPP, located
on migration routes. The main current conservation measures aimed at the recovery of the population
are the prohibition of commercial fishing (with the exception of fishing for research purposes), as well
as the listing of this species in various RDBs and CITES Appendix II. However, the existence of these
measures has not contributed to an increase in the population and it continues to decline (Rustamov and
Shakirova, 2013; Guteneva and Ivanov, 2015), which requires the development of additional
conservation measures.

3. Ship or fringebarbel sturgeon Acipenser nudiventris Lovetsky, 1828

This species is an anadromous fish and one of the least abundant sturgeons in the Caspian Sea
with limited commercial value (Chebanov et al., 2018; Orlov et al., 2022d). It is mainly found in the
Middle and Southern Caspian Sea and is rare in the Northern Caspian Sea. This sturgeon spawns mainly
in the Kura and the Ural rivers, rarely in the rivers of the Iranian coast and in the Volga River
(Bogutskaya et al., 2013). This species is listed in the RDBs of the Russian Federation (Pavlov, 2021),
the Astrakhan Region (Pilipenko et al., 2014), the Republics of Kalmykia (Ochirov, 2014) and Dagestan
(Magomedov, 2009), as well as Tajikistan (Rustamov and Shakirova, 2013; Artaev et al, 2025) (category
I as vulnerable species), Azerbaijan (Habibbayli and Babayev, 2023) (category II as not abundant,
declining species) and Kazakhstan (Meldebekov, 2010) (Aral Sea population, category I as vulnerable).
Along with other sturgeons, international trade is regulated by CITES (CITES, 2023) and fishing is
prohibited everywhere. Despite substantial artificial propagation, the population remains very low due
to loss of natural spawning grounds, intensive [UU fishing, pollution of habitats with industrial wastes,
and disruption of natural spawning migration routes (Ponomarev and Ponomareva, 2009; Orlov et al.,
2022d). Therefore, additional conservation measures need to be developed for this species.

4, Stellate sturgeon Acipenser stellatus Pallas, 1771

This species is distributed throughout the Caspian Sea and occurs in the Middle and Southern
Caspian Sea to depths of 75-100 m (Kazancheev, 1981). Recently, in the northern part of the sea, there
has been a shift in feeding aggregations from the western coast to the eastern shallow areas with warmer
and saltier waters (Zykova and Konopleva, 2011, Ruban et al., 2022). It enters rivers from the Ural to
the Sulak to spawn (Bogutskaya et al., 2013). Since the 1990s, there has been a steady decline in the
abundance of A. stellatus due to both anthropogenic impacts and climatic changes. Its abundance is
extremely low in the modern period and this species is considered to be threatened with extinction
(Khodorevskaya and Kalmykov, 2014; Fazli et al., 2021). Therefore, additional conservation measures
need to be developed for the stellate sturgeon.

5. Russian sturgeon Acipenser gueldenstaedtii Brandt et Ratzeburg, 1833
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The population of the Russian sturgeon is more stable compared to the stocks of beluga and
stellate sturgeon, but the tendency to reduce its commercial stocks remains as a result of insufficient
recruitment (Khodorevskaya and Kalmykov, 2014). In the sea, it occurs everywhere at depths down to
40-50 m. The densest feeding aggregations are formed in the western and central parts of the Northern
Caspian Sea (Ruban et al., 2019). It spawns mainly in the Volga and Ural rivers, and to a lesser extent
in the Terek River (Bogutskaya et al., 2013). In the late 1950s, after the construction of the Volga
hydroelectric cascade, a significant part of the spawning grounds in the upper and middle reaches of the
Volga River were lost (Zykov et al., 2013). In this context, measures have been taken to artificially
propagate Caspian sturgeon stocks. For this purpose, sturgeon hatcheries have been built in the lower
reaches of the Volga, Kura and Ural rivers, which ensure the breeding and annual release of juveniles
into the sea (Zykov et al., 2013). In addition to artificial propagation, CITES has imposed a moratorium
on fishing for sturgeon, while the Russian sturgeon has been listed with other Caspian sturgeon in
various RDBs. However, this species continues to decline due to IUU fishing and other anthropogenic
impacts (Ivanov et al., 2020), and therefore additional conservation measures required to save and
restore this valuable species.

Genus Huso Brandt et Ratzeburg 1833

6. Beluga or giant sturgeon Huso huso (Linnaeus, 1758)

This is an anadromous fish. It is found everywhere in the Caspian Sea, where it inhabits a depths
of 40-60 m from the surface most of the year and migrates down to 180 m for the wintering. This
sturgeon does not usually form shoals. Beluga of Volga origin migrates south to the waters of
Turkmenistan, Iran and Azerbaijan for feeding. It used to spawn in all rivers from the Ural to the Gorgan,
but the Volga was the main spawning river (Bogutskaya et al., 2013). After the regulation of the flow
of the Volga River, a significant part of the species' spawning grounds was lost, and since the mid-1950s
its reproduction has been mainly artificially supported (Zykov, 2011). Despite intensive artificial
reproduction, beluga stocks have been declining steadily in recent decades mostly due to IUU fishing
(Ivanov et al., 2020) that require development of additional conservation measures.

Family CLUPEIDAE

Genus Alosa Linck, 1790

7. Volga shad Alosa volgensis (Berg, 1913)

This is an anadromous shad, endemic to the Caspian Sea basin. This species spends the winter
in the Southern Caspian Sea, while during migrations it is found throughout the sea. It spawns in the
Volga, much less in the Ural, and occasionally in the lower reaches of the Terek River. This shad is
found in the waters of the Republic of Kalmykia, Astrakhan and Volgograd regions (before the
construction of the Volgograd hydroelectric dam) (Pavlov, 2021). Currently, the species has lost its
commercial importance (Voinova, 2013). The main reasons for the decline in the abundance of the
Volga shad were the regulation of river flow and competition for spawning grounds with the blackback
Alosa kessleri. The main conservation measure for this species is its inclusion in the RDBs of the Russian
Federation (Pavlov, 2021), the Astrakhan Region (Pilipenko et al, 2014), Republics of Kalmykia
(Ochirov, 2014) and Dagestan (Magomedov, 2009), as well as Turkmenistan (Annabayramov, 2011)
(category II as a not abundant, declining species) and Kazakhstan (Meldebekov, 2010) (category Il as a
not abundant, declining species). Reducing stocks of this species to critical levels will require the
introduction of additional conservation measures.

Family CYPRINIDAE

Genus Luciobarbus Heckel 1843

8. Caspian barbel Luciobarbus caspius (Berg, 1914)

This species is an anadromous fish, endemic to the Caspian Sea basin. It is distributed in the
western part of the sea (from the northern coast of Kazakhstan to eastern Iran) (IUCN, 2024). It spawns
mainly in the Terek, Kura, Lankaran, Sefid Rud, and Gorgan rivers. Before the construction of the
Mingachevir HPP, this species migrated in the Kura River up to the lower reaches of the Alazani River.
Individual records of this barbel are known from the Volga, Terek and Samur rivers (Bogutskaya et al.,
2013). The IUCN classifies its conservation status as LC (IUCN, 2024). Since this species is endemic
to the Caspian Sea, is declining in abundance, is listed in the RDB of Kalmykia (Ochirov, 2014), and
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faces many threats, especially to its migration routes and habitat quality (IUCN, 2024), there is an urgent
need to protect its spawning grounds, completely ban commercial and recreational fishing, and reduce
pollution levels.

9. Bulatmai barbel Luciobarbus capito (Guldenstadt, 1773)

This is a commercially important species, endemic to the Caspian Sea basin. This barbel is
mainly found in the western part of the Caspian Sea from the Volga River to the Atrak River (IUCN,
2024). In this area, this species prefers shallow desalinated coastal waters with depths to 20-25 m. In
freshwater, this species is reported from all rivers of the western coast from the Terek to the Kura and
Lankaran, and from the Iranian coast to the Atrak River (Bogutskaya et al., 2013). This species is listed
in the RDBs of the Russian Federation (Pavlov, 2021), Republic of Dagestan (Magomedov, 2009) and
Azerbaijan (Habibbayli and Babyev, 2023) (category Il as a not abundant, declining species), as well as
in the [IUCN RLTS as VU (IUCN, 2024). Despite this, the species continues to decline, mainly due to
over-regulation of river flows on spawning migration routes, water pollution, destruction of spawning
grounds and IUU fishing (Pavlov, 2021; ITUCN, 2024). This demonstrates the low effectiveness of
existing conservation measures for this species and the need for additional protection.

10. Aral barbel Luciobarbus brachycephalus (Kessler, 1872)

This species is an endemic to the Caspian and Aral seas basins, including their tributaries. In the
Caspian region, this barbel occurs in both the western and southern parts of the basin (Geng et al., 2022).
In southwestern Russia, it still occurs in the lower reaches of the Terek River, where it used to spawn in
the past (Bogutskaya et al., 2013). This barbel has disappeared from most of the lower reaches of the
Kura River in Azerbaijan, although a landlocked population exists in the Mingachevir reservoir and the
Alazani River tributary. It continues to occur in some other locations in Azerbaijan (Kuljanishvili et al.,
2020; TUCN, 2024). The Aral barbel was a valuable commercial species in the past, but its natural
populations are currently declining due to over-regulation of river flows, anthropogenic impacts on its
habitat and IUU fishing (IUCN, 2024). The main conservation measures in Kazakhstan are listing in the
RDB in category II (Meldybekov, 2010), prohibition of fishing, and artificial propagation (Adyrbekova
et al., 2023). The IUCN has classified this species as VU (IUCN, 2024). Due to the ongoing population
decline in the Caspian Sea basin, this species is in need of additional protection.

Genus Vimba Fitzinger, 1873

11. Caspian vimba Vimba persa (Pallas, 1814)

This species is an endemic to the Caspian Sea basin and has a fairly wide distribution. It spawns
in the rivers of Dagestan, Azerbaijan and Iran from the Kuma and Terek to the Gulf of Gorgan. In the
Volga River, where its spawning migrations are limited to the Delta, this species migrates in very small
numbers (Berg, 1949, Boldyrev et al., 2023). The Caspian vimba is listed in the RDBs of the Astrakhan
Region (Pilipenko et al., 2014) and the Republic of Kalmykia (Ochirov, 2014). Although the IUCN
assesses its status as LC (IUCN, 2024), there is a continuous decline in abundance in the modern period,
caused by changes in the hydrological regime of rivers due to their flow regulation, water pollution and
IUU fishing. There is therefore a need to develop additional conservation measures for this species.

Family COREGONIDAE

Genus Stenodus Richardson, 1836

12. Caspian Inconnu or sheefish Stenodus leucichthys (Guldenstadt, 1772)

It is an endemic to the Caspian Sea basin. In summer, sheefish inhabits the Middle and Southern
Caspian Sea at depths to 50 m, while in autumn and winter they feed in the Northern Caspian Sea
(Vasilchenko, 2002). Before the regulation of the flow of the Volga River, this species migrated to
spawn in its tributaries. Previously, sheefish had entered the Terek River, while some individuals went
to spawn in the Ural River (Letichevsky, 1963, 1972, 1975). It was a valuable commercial species,
whose abundance has declined sharply. The main conservation measures for the preservation and
recovery of its stocks are artificial propagation in fish hatcheries and a ban on fishing (Matishov, 2010),
as well as the inclusion of this species in the RDBs of the Russian Federation (Pavlov, 2021), the
Astrakhan region (Pilipenko et al, 2014), the Republics of Kalmykia (Ochirov, 2014) and Dagestan
(Magomedov, 2009), as well as Kazakhstan (Meldebekov, 2010) (category IV as a poorly studied
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species) and Turkmenistan (Annabayramov, 2011) (category III as a rare, declining species). The [UCN
has classified the status of the sheefish as NT (IUCN, 2024) due to the continued decline of this species’
population as a result of river flow regulation, pollution, habitat destruction and IUU fishing (Matishov,
2010). As existing conservation measures, including artificial propagation, have not had the desired
effect, this species requires additional protection.

Family SALMONIDAE

Genus Salmo Linnacus, 1758

13. Caspian trout Salmo caspius Kessler 1877

This is an anadromous species, endemic to the Caspian Sea basin. It feeds in the sea and spawns
in the rivers of the Southern Caspian Sea, mainly in the Kura River. In the past, it was reported from
many rivers along the Iranian coast as far as Gorgan (Armantrout, 1980; Hol¢ik and Olah, 1992; Kiabi
et al., 1999; Abdoli and Naderi, 2009). With the construction of the Mingachevir and Varvara HPPs
(1954-1955), all natural spawning grounds in the Kura River (about 1,000 km from the mouth) were
lost. In the sea, it occurs mainly off the western and southern coasts at depths of 40-50 m, but performs
rather long horizontal migrations (Askerov et al., 2001; Bogutskaya et al., 2013). The main limiting
factors that have influenced the sharp decline in the abundance of the Caspian trout have been
overfishing and overregulation of river flows. Dams on the Terek and Sulak rivers have become the
main factor in the population decline (Pavlov, 2021). The main measures to restore the abundance of
this species are artificial reproduction in fish hatcheries (Matishov, 2010), as well as listing in the RDBs
of the Russian Federation (Pavlov, 2021), the Astrakhan Region (Pilipenko et al, 2014), the Republics
of Kalmykia (Ochirov, 2014) and Dagestan (Magomedov, 2009), as well as in the RDB of Tatarstan in
category III (rare, declining species) (Nazirov, 2016), Azerbaijan in category II (rare, declining species)
(Habibbayli and Babayev, 2023) and Kazakhstan in category I (endangered species) (Meldebekov,
2010). There is no information that existing conservation measures for the Caspian trout have resulted
in stabilisation or increase of its abundance, which requires the development of additional protection.

Conclusions

In the course of our study, data on about 90 marine fish species occurring throughout the Caspian Sea
were analysed. Firstly, species occurring in Russian waters and endemic species, mainly representatives
of the families Gobiidae and Clupeidae (36 species in total), as well as endangered species (5 species)
were selected for further analysis. In total, 40 fish species and single cyclostome species were selected.
The results of the analysis made it possible to divide the species under consideration into two categories,
i.e. species requiring additional conservation measures (13 species) and species not requiring such
measures (28 species). It was found that the species most in need of additional protection were generally
those with a high commercial value (sturgeon, some herring, Caspian inconnu, etc.). Their abundance
has declined for a number of reasons, including climatic changes. Both legal and poaching (IUU fishing)
have the greatest negative impact on populations. It has a particularly severe impact on the most valuable
commercial targets, such as sturgeon and Caspian inconnu. The regulation of river flows (construction
of a network of HPPs) has led to a sharp decline in the abundance of many anadromous species (Caspian
lamprey, sturgeon, Caspian inconnu, Caspian trout, etc.). Habitat degradation (dredging, excavation,
various land reclamation measures, etc.) also has a negative impact on the populations of the above
species, as well as on members of the family Cyprinidae. Unfortunately, at the present time, many of
the measures taken to protect these species are ineffective or do not have a sufficient impact to change
the situation for the better.

The key issue is the need to comprehensively address the causes that are negatively impacting
populations of valuable commercial species, as well as species that require additional conservation
measures. We believe that the most effective approach to this problem is the creation of EBSMPAs, i.e.
the designation of marine areas (MPAs) for the conservation of vulnerable marine and coastal
ecosystems. The main functions of such areas are to maintain and increase biodiversity and to conserve
marine ecosystems, i.e. their ability to recover or maintain their natural state (Kachur, 2020). This
strategy of establishing MPAs has already shown positive results in different regions of the world's
oceans. Marine protected areas exist in the Indian Ocean (e.g. in the waters of the Seychelles with an
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area of 210 thousand km?), a network of MPAs (covering 5% of marine waters) has been established
within the economic zone of South Africa, MPAs exist in the North Atlantic, the Mediterranean and the
Baltic seas, large MPAs have been created in the waters of the Southern, Pacific and Atlantic Oceans,
in the EEZ of Australia, around the overseas territories of France, Great Britain and the USA (Ivanov et
al., 2022). Protected areas currently cover less than 3% of the territorial waters and EEZ of the Russian
Federation, while the vast majority of planned MPAs in Russian waters are concentrated in the Arctic
and Far East (Ivanov et al., 2022). The establishment of EBSMPAs in the Caspian Sea will contribute
to improving the conservation situation not only of particularly valuable species, but also of the overall
biodiversity of the Caspian Sea flora and fauna.
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	The Caspian Sea (Figure 1) consists of three parts and on the basis of their physical and geographical parameters can be divided into the northern (relatively shallow and slightly saline), the central (middle) and the southern deep-water ones with a s...

