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Abstract

The Caspian seal (Pusa caspica), the smallest member of the Phocidae family and the only mammalian
species inhabiting the Caspian Sea, has experienced severe population declines in recent decades. Major
threats include overexploitation, incidental catch in sturgeon fisheries, outbreaks of Canine Distemper
Virus (CDV), environmental pollution and climate change-induced reduction in ice cover. As an apex
predator, the Caspian seal plays a critical ecological role, yet its population has decreased from over
one million individuals in the early 20™ century to approximately 111,000 in 2005. The species exhibits
seasonal migrations, monogamous breeding behavior and a diet primarily dependent on Black Sea Sprat
(Clupeonella cultriventris). Habitat degradation, bioaccumulation of heavy metals and pesticides and
illegal hunting further exacerbate population decline. This study provides a comprehensive overview of
the biology, ecology and current conservation status of the Caspian seal, highlighting the urgent need for
coordinated conservation strategies to ensure the survival of this endemic species.
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Introduction

The Caspian seal (Pusa caspica) is the smallest representative of the Phocidae family and
the only mammalian species inhabiting the Caspian Sea. Its distribution extends throughout
the Caspian basin, from the northern shores to the coasts of Iran. In recent decades, the
species has suffered severe declines due to overexploitation, mortality associated with
Canine Distemper Virus (CDV) and various forms of environmental pollution. Consequently,
the International Union for Conservation of Nature (IUCN) has listed the Caspian seal as a
threatened species, recognizing it as one of the taxa facing a high risk of extinction.

The Caspian seal is a piscivorous predator, with its diet primarily dependent on short-
lived fish species, particularly Black Sea Sprat (Clupeonella cultriventris). Breeding grounds
are located in the central, eastern and northern regions of the Caspian Sea, with reproduction
occurring under favorable conditions during winter. Seasonal migrations are characteristic
of the species: In late spring, seals move from the northern to the southern Caspian, while
in early autumn they return northward. During winter, early spring and late autumn, large
aggregations are observed in the northern Caspian. In autumn, seals congregate at the
estuaries of the Aral and Volga rivers, whereas in late spring, summer and early autumn, they
are predominantly found in the central and southern Caspian [1,2]. Aquatic mammals, due to
their position at the top of the food chain, have the potential to accumulate heavy metals and
trace elements in their tissues. In recent years, mass mortality events have been reported in
several populations of marine mammals. Consequently, concerns have arisen regarding the
adverse effects of trace elements and their bioaccumulation in aquatic mammals.
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The Miankaleh Wildlife Refuge, located in the southeastern
extremity of the Caspian Sea, is formed around the central part of
the Miankaleh wetland and is connected to the Caspian Sea through
a narrow channel at its northeastern end. This wetland serves as a
habitat for the Caspian seal (Phoca caspica). The wetland is shallow,
with a maximum depth of approximately 5 meters. The LaVan devil
Wildlife Refuge (Astara, Guilan Province), situated within the Astara
district, encompasses diverse aquatic and terrestrial habitats for
various animal species. A total of 125 species has been identified
in this area, among which the Caspian seal is considered one of the
most significant [3-5].

Additional causes of mortality in Caspian seals include the
presence of agricultural pesticides such as DDT, industrial effluents
accumulating in adipose tissues, the immunosuppressive effects of
industrial pollutants that weaken the seals’ immune system against
viral infections, high concentrations of chlorine-derived compounds
in adipose, hepatic tissues, both legal and illegal overexploitation
for industrial and commercial purposes, particularly for the use of
seal meat and pelts [6].

Taxonomic Information
Scientific name: Pusa caspica (syn. Phoca caspica)

English name: Caspian seal (Figure 1)

Figure 1: Caspian seal (Pusa caspica).

Morphological Characteristics

The body is fusiform in shape. The eyes are relatively large, the
ears are very small and the vibrissae are long and thick. The upper
jaw contains 10 pairs of teeth, while the lower jaw has 8 pairs.
The forelimbs and hindlimbs each possess five digits with long
claws, covered by interdigital membranes that give them a strong
resemblance to swimming flippers. The hindlimbs are aligned with
the tail. The body surface is covered with short hair; at birth, pups
possess soft, dense, wool-like white fur. Pelage color varies with age
and season, but is generally gray. The dorsal surface bears relatively
broad, dark spots. With increasing age, the body color becomes
lighter, while the spots become darker and more numerous. In
females, the body spots are lighter in color.

Size: Adult males reach a body length of approximately 150cm,
while females measure around 140cm. The average body weight is
about 85kg.

Habitat: The Caspian Sea and the major rivers flowing into it
constitute the primary habitat of the species.

Distribution

The Caspian seal is endemic to the Caspian Sea and does not
occur elsewhere. During late spring, summer and early autumn,
individuals inhabit the central and southern regions of the sea,
where the waters are deeper and colder. In these seasons, seals can
be observed near the coasts of Guilan and Mazandaran provinces,
particularly along the eastern shores such as Miankaleh and
Babolsar, where groups of seals are often seen with only their heads
emerging above the water surface.

Distribution Map
(Figure 2)

Figure 2: Geographical distribution of the Caspian seal
(Pusa caspica).

Behavior

The Caspian seal is an aquatic mammal that comes ashore
primarily for reproduction and occasionally for resting. Due to the
inability of their hind limbs to bend forward, seals move on land by
arching their backs and rolling. They are highly skilled swimmers,
propelling themselves forward mainly with their hind flippers.
Occasionally, particularly in captivity, they swim on their backs
or adopt a vertical posture in the water. The species is active both
during the day and at night.

In aquatic environments, Caspian seals possess excellent vision
and hearing and they utilize their long vibrissae to detect and track
prey even in turbid waters. During autumn, they migrate toward
the northeastern Caspian, where shallow waters freeze in winter.
Initially, the ice forms as floating sheets, which are fragmented by
wind and waves into uneven ridges. Seals excavate small holes in
the ice for breathing and larger openings for hauling out. In early
spring, as the ice melts, they migrate southward and spend the
summer in deeper, colder regions of the Caspian Sea, where food
resources are abundant. The majority of the specific sites occupied
by seals from spring to autumn remain largely unidentified.

Diet

Studies have shown that more than 80% of the Caspian seal’s
diet consists of kilka (Clupeonella spp.), while the remainder is
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composed of gobies (Gobiidae) and Alburnus chalcoides (colma).
The sharp decline in fish populations, particularly Black Sea Sprat
(Clupeonella Cultriventris), due to the introduction of the comb jelly
(Mnemiopsis leidyi), water pollution and overfishing, is considered
one of the major factors contributing to the severe reduction in the
seal population [7].

Reproduction

Mating occurs from late February to mid-March, when seals
inhabit the northern Caspian Sea, especially at the estuaries of the
Volga and Ural rivers. A small colony also migrates to islands near
Turkmenistan for breeding. Caspian seals are monogamous. The
gestation period lasts approximately 11 months, likely including
several months of delayed implantation. Before parturition, females
excavate holes in the ice, where they give birth to one or two pups,
often sheltered within ice cavities.

At birth, pups possess long, dense, wool-like fur that is white
with a yellowish tint, which is replaced after about three weeks
by dark gray pelage. Newborns measure between 64 and 79cm in
length and weigh around 5kg. Mothers nurse their pups for about
four to five weeks; seal milk contains approximately 12% fat,
making a single daily feeding sufficient. Mating resumes about one
month after parturition. After weaning, pups migrate collectively
toward the deeper and colder southern Caspian waters. Sexual
maturity is reached between five and seven years of age and the
species has an average lifespan of about 30 years [8-10].

Current Status

The natural predators of seal pups include eagles and,
occasionally, wolves in the northern Caspian region. Each year, a
considerable number of seals are incidentally caught in sturgeon
fishing nets. Captured individuals either suffocate or are killed by
fishermen, typically through stabbing with long knives or striking
their heads with hammers. Numerous dead or moribund seals are
observed along the coasts of Mazandaran Province, particularly
between Miankaleh and Babolsar.

According to available data, thousands of seal pups are hunted
annually along the northern Caspian shores for their valuable
pelts. In 2005, the Caspian seal population was estimated at
approximately 111,000 individuals, compared to over one million
at the beginning of the 20" century and about 400,000 in the early
1970s. Approximately 20% of the population decline and 20%
of reduced fertility are attributed to environmental pollution,
particularly agricultural pesticides.

Between 1997 and 2000, 20 to 30 seals died in the northern
Caspian due to outbreaks of Canine Distemper Virus (CDV). The
reduction in ice cover in recent years has led to an increased
aggregation of seals in limited areas, facilitating the transmission of
viruses. Furthermore, diminished ice formation and premature ice

breakup-primarily driven by global climate change-have severely
impacted pup survival. In addition, following the collapse of the
former Soviet Union, illegal hunting and fishing activities have
markedly increased.

Conclusion

The Caspian seal (Pusa caspica) is an endemic and endangered
species whose survival is increasingly threatened by anthropogenic
pressures and environmental changes. The decline in prey
availability, widespread pollution, illegal hunting, and the impacts
of climate change have collectively resulted in dramatic reductions
in population size and reproductive success. Conservation of the
Caspian seal requires urgent international collaboration, strict
enforcement of hunting regulations, mitigation of industrial and
agricultural pollution and protection of critical breeding and
feeding habitats. Without immediate and sustained intervention,
the species faces a high risk of extinction, with profound ecological
consequences for the Caspian Sea ecosystem.
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