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The Polar branch of Russian Federal Research Institute of Fisheries and Oceanography (VNIRO)
carries out annually comprehensive surveys in the Barents Sea. This allows obtaining relevant data
on distribution and occurrence of marine mammals, in particular cetaceans — the key link in the World
Ocean ecosystem. In recent years, marine mammals monitoring has become increasingly important
due to climate change and temperature rise in seas and oceans, that can result in habitat displacement
and even possible extinction of certain species. This article summarizes the results of the vessel sur-
veys of cetaceans carried out by the Polar branch of VNIRO in the Barents Sea in 2010-2019, as well
as provides retrospective data on baleen whales (Mysticeti) and toothed whales (Odontoceti). Based
on vessel survey material and taking into account data from literature sources, the current composition
of the Barents Sea cetacean fauna is presented; at the beginning of the XXI century, it may include up
to 16 species of 7 families. The analysis of vessel survey data made it possible to determine the status
of marine mammals of this water area and to identify the frequency of their occurrence. The article
presents population abundance for most species of baleen and toothed whales and shows the most likely
spots of cetacean occurrence. According to the data obtained, white-beaked dolphin Lagenorhynchus
albirostris is the most abundant, frequently sighted, and a year-round species: it accounts for more
than 80 % of the total number of surveyed animals and about 50 % of all sighted cetaceans. Beluga
whale Delphinapterus leucas and harbor porpoise Phocoena phocoena are also classified as permanent
residents of the water area, and their localization is mainly confined to the Kola Peninsula coastal
zone. May to October, the Barents Sea is regularly visited by species arriving from other Atlantic
Ocean areas for feeding: minke whale Balaenoptera acutorostrata, fin whale Balaenoptera physalus,
and humpback whale Megaptera novaeangliae. Narwhal Monodon monoceros and northern bottlenose
whale Hyperoodon ampullatus are rarely sighted in the Russian Arctic western area.

Keywords: marine mammals, cetaceans, Cetacea, vessel surveys, distribution, occurrence, abundance,
Barents Sea
The Barents Sea is one of the most productive areas of the World Ocean. High estimates of zoo-

plankton biomass are recorded here, and a large number of commercial fish species is registered: At-
lantic cod Gadus morhua, haddock Melanogrammus aeglefinus, capelin Mallotus villosus, Arctic cod
Boreogadus saida, Atlantic herring Clupea harengus, etc. This makes the Barents Sea a preferred habitat
for marine mammals staying. Cetaceans traditionally feed in the high-latitude areas of the North-East
Atlantic, arriving there in spring from other Atlantic Ocean areas.
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Analyzing literature data on cetacean species composition in the Barents Sea since the XX cen-
tury, it is necessary to mention A. G. Tomilin’s publication (1975) and the Atlas of Marine Mam-
mals of the USSR, edited by V. A. Zemsky (1980), which describe 14 and 18 species, respectively.
At the beginning of the XXI century, according to the works of V. N. Svetochev et al. (2003)
and V. L. Mishin (2004), the Barents Sea cetacean fauna was represented by 18 and 17 species, re-
spectively. According to K. M. Kovach et al. (2009), the cetacean fauna may include up to 15 species.
The most up-to-date data on the species diversity of baleen and toothed whales in the area analyzed
are presented in the Atlas of Marine Mammals of the Russian Arctic and the Far East (2017): 16 cetacean
species can be sighted in the Barents Sea (Table 1).

Table 1. Cetacean fauna composition of the Barents Sea according to various literature sources

Tomili Mishi K Morskie mlekopi-
omilin ishin ovacs .
i > | Atlas, 19807 ’ tayushchie,
Species 1975" 2519807 20043 | etal., 2009* g
2017
Atlantic white-sided dolphin
+ + + + +
Lagenorhynchus acutus
White-beaked dolphin N . . N .
Lagenorhynchus albirostris
Short-beaked common dolphin
. . - + + + +
Delphinus delphis
Harbor porpoise
+ + + + +
Phocoena phocoena
Bottlenose dolphin N N
Tursiops truncatus
Killer whale
. + + + + +
Orcinus orca
Long-finned pilot whale
. - + + + +
Globicephala melas
Beluga whale N N N . .
Delphinapterus leucas
Narwhal N . . N .
Monodon monoceros
Sperm whale
+ + + + +
Physeter catodon
Northern bottlenose whale
+ + + + +
Hyperoodon ampullatus
Blue whale
+ + + + +
Balaenoptera musculus
Fin whale N N N N N
Balaenoptera physalus
Sei whale N N N .
Balaenoptera borealis
Minke whale
+ + + + +
Balaenoptera acutorostrata
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Tomil Mishi K Morskie mlekopi-
. omilin, ) ishin, ovacs tavushchie
Species 1975! Atlas, 1980 20043 et al., 2009* y e
2017
Humpback whale
. + + + + +
Megaptera novaeangliae
North Atlantic right whale N
Eubalaena glacialis
Bowhead whale
. + + + + +
Balaena mysticetus
In total 14 18 17 15 16
Note: the given species composition corresponds to the following time period: ! — the beginning of the XX cen-

tury; 2 — mid XX century; > — the end of the XX century — the beginning of the XXI century; * — the beginning
of the XXI century.

The aim of this work was to assess the current state of cetacean populations in the Barents Sea.
To do this, the following tasks had to be solved:
* to determine the current species composition of baleen and toothed whales;
* to study their distribution and occurrence;
¢ to estimate the abundance of cetaceans;
* to reveal the pattern of their occurrence in the sea area.

MATERIAL AND METHODS

The article is based on the data of the vessel surveys of 2010-2019 of the Polar branch of Rus-
sian Federal Research Institute of Fisheries and Oceanography (VNIRO), obtained mainly beyond
the territorial waters, with the author participating, as well as on literature material.

To date, vessel surveys of cetaceans are carried out as part of annual comprehensive research
in the Barents Sea in winter (February to March)', spring-summer (May to July)’, and autumn (August
to October)®.

The survey period, as well as the routes of the research vessels, may change year to year due
to weather, ice cover conditions, efc. As an example, Fig. 1 shows the survey routs of the RV “Vil-
nius” and “Fridtjof Nansen” during the comprehensive research in 2016; it is clearly seen that the survey
has covered most of the Barents Sea area.

Vessel research of marine mammals was carried out by the method developed in the Polar branch
of VNIRO (Zyryanov, 2004).

For each cetacean species, summarized data on the mass fraction and occurrence is presented (Ta-
ble 2). The species mass fraction (%) is taken as a ratio of the number of surveyed marine mammals
of one species to the total number of cetaceans of other species. Occurrence (%) is the ratio of the num-
ber of sightings (observations) of one cetacean species to the sum of all sightings of other species.
To calculate the occurrence and mass fraction of most cetacean species, we used the data of the ves-
sel surveys of the Polar branch of VNIRO. For those species that were not sighted during the research
or were registered only once, literature material was used.

'Regularly since 2012, within N69°-N76°, E30°-E52°.
ZRegularly since 2008, within N69°-N74°, E20°~E45°.
*Regularly since 2004, within N69°-N82°, E35°-E75°.
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Fig. 1. Routes of the research vessels during the annual comprehensive surveys carried out by the Polar
branch of VNIRO on the example of ecosystem surveys (2016)

RESULTS AND DISCUSSION

The Barents Sea cetacean fauna can be conditionally divided into three groups: permanent residents,
seasonal migrants, and occasional visitors.

Permanent residents inhabit the sea area all year round. This group includes white-beaked dolphin,
beluga whale, and harbor porpoise.

White-beaked dolphin is an inhabitant of the northern Atlantic Ocean; it occurs throughout all the Bar-
ents Sea (Fig. 2) and all year round. As a rule, it is distributed over the sea area in groups of 4—10 individ-
uals. Sometimes, large pods are registered, up to several hundred individuals. Such sightings are related
to dense aggregations of their main forage fish — capelin and Atlantic herring. The last time, a large pod
(up to 500 individuals) was recorded in February 2018 at the Nordkinskaya Bank, in the southwestern
sea area.

Considering the results of the vessel surveys over the past decade, we can say that white-beaked dol-
phin is the most abundant (82 %) and frequent (49 %) cetacean species (Table 2). According to our data,
the total abundance of L. albirostris in the Barents Sea is about 50-60 thousand individuals (Klepikovsky
et al., 2017), which corresponds to the Norwegian expert evaluation of previous years (@ien, 1993).

Beluga whale is a widespread species in the Arctic waters; it can be found in the Barents Sea all year
round (Lukin & Ognetov, 2009). In total, not less than 20 isolated populations of this toothed whale
are identified, with a total abundance up to 200 thousand individuals (Lowry et al., 2020).
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Table 2. Species mass fraction and occurrence based on the vessel surveys of the Polar branch of VNIRO
and literature material (2010-2019)

Species Mass fraction, % Occurrence, %
White-beaked dolphin Lagenorhynchus albirostris 82.18 49.14
Minke whale Balaenoptera acutorostrata 4.67 21.78
Fin whale Balaenoptera physalus 2.79 10.26
Humpback whale Megaptera novaeangliae 4.70 10.07
Harbor porpoise Phocoena phocoena 3.25 5.13
Killer whale Orcinus orca 0.79 1.18
Beluga whale Delphinapterus leucas 0.72 0.86
Sperm whale Physeter catodon 0.16 0.72
Bowhead whale Balaena mysticetus' 0.46 0.66
Northern bottlenose whale Hyperoodon ampullatus 0.13 0.13
Narwhal Monodon monoceros* 0.16 0.07

Note: ! — based on the data of the Polar branch of VNIRO and literature material (Goryaev, 2017, 2019 ; Gavrilo
& Ershov, 2010); 2 — based on literature material alone (Gavrilo & Ershov, 2010).
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Fig. 2. Cetacean fauna of the Barents Sea based on the vessel surveys of the Polar branch of VNIRO
(2010-2019)
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The population structure of beluga whale inhabiting the western sector of the Russian Arctic is poorly
studied, and the exact species abundance is not known (NAMMCO, 2018). According to some data,
in summer in the Barents Sea there may be up to 10 thousand individuals (Kovacs et al., 2009),
while in winter not more than 3—4 thousand remain (Matishov & Ognetov, 2006). During the surveys,
beluga whales were mainly sighted in southeastern coastal areas (Fig. 1). D. leucas occurrence in re-
lation to other cetaceans was less than 1 % (Table 2); however, despite a small number of surveyed
animals over a long time period, the species cannot be classified as a rare one. The vessel surveys consid-
ered in this article were carried out mainly beyond the 12-mile zone, in open water; therefore, whales,
that usually adhere to the coastline and ice edge (beluga whale, narwhal, and bowhead whale), were rare
or nonexistent. Analyzing the data of coastal surveys carried out annually by the Polar branch of VNIRO,
we can say that in the summer period beluga whale is quite common in southern and southeastern coastal
areas of the Barents Sea. Its highest occurrence is observed during the migration period, April to July:
beluga whale can be found in the areas adjacent to Franz Josef Land and Novaya Zemlya archipelagos,
as well as in other areas (Kleinenberg et al., 1964).

Harbor porpoise is a typical species for coastal and southern Barents Sea areas. It has a small body size
and a low dorsal fin; so, it can be sighted only under good weather conditions. The species prefers coastal
waters and does not enter north of N76°; however, there is a recorded case of its occurrence beyond
N80° (Gavrilo, 2008). According to the vessel surveys, harbor porpoise stays in the sea area February
to October, which confirms the literature data on its year-round presence in the Barents Sea (Mlekopi-
tayushchie Sovetskogo Soyuza, 1976 ; Kovacs et al., 2009). P. phocoena was mainly sighted in the south-
ern sea areas, up to N74° (Fig. 2), where up to 15 individuals usually fed on Atlantic herring, capelin,
and cods. According to 10-year survey data, the species mass fraction and occurrence were of 3 and 5 %,
respectively (Table 2). According to annual surveys carried out by the Polar branch of VNIRO in the ter-
ritorial waters, the highest occurrence of P. phocoena is observed in coastal sea areas, where in summer
the animal is recorded along the entire Murmansk coast. The species abundance for the Barents Sea
can be estimated at 11-12 thousand individuals (Klepikovsky et al., 2017 ; Kovacs et al., 2009).

Seasonal migrants arrive in the Barents Sea in the spring-summer period from the Atlantic for feed-
ing (in autumn, they migrate in the opposite direction). This group includes most of the Barents Sea
cetaceans. At this time, with varying degrees of probability, the following baleen and toothed whales
can be sighted in the sea area: humpback whale, fin whale, bowhead whale, minke whale, sperm whale,
northern bottlenose whale, killer whale, and narwhal.

Humpback whale is the most abundant baleen whale species, accounting for about 5 % of the total
number of surveyed animals (Table 2). According to the vessel surveys, humpback whales are annually
recorded in the Barents Sea May to October; however, according to satellite tagging data for the Sval-
bard archipelago area in 2018, some individuals may stay in the western sea areas at least until
the end of December (@ien & Biuw, 2018). The highest number of the species sightings is registered
in the southwestern and northern sea areas (Fig. 2): whales were recorded singly and in pairs, less of-
ten in groups of 3-14 individuals, in aggregations of capelin and macroplankton. The total abundance
of M. novaeangliae in the North-East Atlantic waters during the feeding period is more than 10 thou-
sand individuals (Leonard & @ien, 2019), and up to 1.5 thousand humpback whales may visit
the Barents Sea (Klepikovsky et al., 2017).

Fin whale is a typical species for the Barents Sea. As shown by satellite tagging for the Sval-
bard archipelago area in autumn, most fin whales begin winter migration to warmer Atlantic wa-
ters in September-October; some whales may stay at high-latitude areas of the North-East Atlantic
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for winter (Lydersen et al., 2020). During vessel surveys, whales were recorded May to October singly
and in pairs, way less often in groups of 3-5 individuals. The species was most frequently registered
in the southwestern and northern sea areas (Fig. 2), which are related to aggregations of Atlantic herring,
capelin, and macroplankton — fin whale usual diet (Aguilar & Garcia-Vernet, 2018). During the feeding
period, more than 11 thousand herring whales are feeding in the North-East Atlantic (Leonard & @ien,
2019). According to our expert evaluation, not more than 1 thousand individuals visit the Barents Sea
annually (Klepikovsky et al., 2017).

Bowhead whale is an endemic species in the Arctic and Subarctic seas; it is the only baleen whale
that can be sighted in the Arctic all year round. Vessel surveys showed a low species occurrence; thus,
in August 2010 in the northeastern Barents Sea, polar whales were sighted only once — 2 individu-
als (Fig. 2). Franz Josef Land archipelago area is the spot of the most regular sightings of bowhead whale
of the Svalbard species population (Belikov, 1985 ; De Korte & Belikov, 1994), the abundance of which,
according to various estimates, can range from 100 (Boertmann et al., 2015) to more than 340 in-
dividuals (Vacquié-Garcia et al., 2017). In 2010, a total of 20 individuals were recorded in western
Franz Josef Land archipelago area during aerial surveys (Gavrilo & Ershov, 2010). Analyzing recent lit-
erature data, we can highlight the results of vessel surveys carried out by the Murmansk Marine Biological
Institute in the spring-summer periods of 2016 and 2018, during which 11 and 2 polar whales, respec-
tively, were registered at ice edge in the northeastern Barents Sea (Goryaev, 2017, 2019). Yu. I. Goryaev
considers the sighting of this species to be due to more favorable ice conditions in these areas with an over-
all low level of ice cover in their habitats; moreover, the researcher hypothesizes about possible wintering
of bowhead whales in the ice adjacent to the Novaya Zemlya archipelago (Goryaev, 2017). Satellite tag-
ging in May — June 2017 west of the Svalbard archipelago area (the Fram Strait) showed that some
polar whales in the summer months migrate for wintering to Franz Josef Land archipelago. They spend
the winter months in close proximity to the archipelago; with spring onset, they migrate southward,
up to N78° (Kovacs et al., 2020).

Minke whale 1s a widespread species; it can be sighted in all oceans and at almost all lati-
tudes — from S70° to N80° (Cooke, 2018). According to survey results, it is the most frequently
sighted baleen whale in the Barents Sea: species occurrence is about 22 % (Table 2). During the sur-
veys, whales were recorded May to October, mostly singly, and over the entire sea area. In northern
areas, most B. acutorostrata occurrences were registered in aggregations of capelin and juvenile Arc-
tic cod; in southern areas — in aggregations of Atlantic herring, juvenile cods (Melanogrammus aeglefi-
nus and Gadus morhua), etc.; and in southeastern areas — in aggregations of Arctic cod, Atlantic her-
ring, and sand lance Ammodytes tobianus. According to various estimates, the total abundance of minke
whale arriving for feeding in the Barents, Norwegian, and North seas can range from 81 thousand indi-
viduals (Bgthun et al., 2009) to 90 thousand (Solvang et al., 2015); based on our data, not more than
10-13 thousand minke whales may visit the Barents Sea (Klepikovsky et al., 2017).

Sperm whale can be classified as an uncommon species (Table 2) with a local distribution. The ani-
mal was mainly sighted in the southwestern sea areas (northeastern Kopytov water area and the southern
slope of the Medvezhinskaya Bank) (Fig. 2), where it was feeding on cephalopods and some demersal fish
species. It is worth noting that sperm whales are more and more often recorded by Norwegian colleagues
in the western Barents Sea in autumn during joint Russian-Norwegian ecosystem surveys (Survey Re-
port, 2020). However, the main feeding spots are in the deep water in the southeastern Norwegian Sea,
in particular in the Bleik Canyon area, near the Lofoten Islands, where dozens of individuals feed
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in summer and autumn (Rgdland & Bjgrge, 2015). According to research data of 2014-2018 (Leonard
& @ien, 2019), up to 6 thousand sperm whales may visit the Norwegian Sea and adjacent
water areas annually.

Northern bottlenose whale has recently been sighted rarely. In 2010-2019, only two sightings, with
a total of 10 individuals, were recorded in the southwestern Barents Sea (Fig. 2), while in 1990-1993,
10 sightings of northern bottlenose whale were registered (Boiko, 2000). There is a known case of a dead
whale found on the Rybachy Peninsula coastline in 2012; the animal was subsequently classified by spe-
cialists of the Polar branch of VNIRO. The main occurrence areas of this toothed whale are west of E16°,
in the deep water (the western slope of the Medvezhinskaya Bank and western Kopytov water area),
where northern bottlenose whales sometimes feed together with sperm whales on aggregations of hal-
ibut and squid (according to data from Russian fishing vessels). The total abundance of this toothed
whale visiting the North-East Atlantic may account for about 8 thousand individuals (Leonard & @ien,
2019); the exact abundance of northern bottlenose whales in the Barents Sea is unknown.

Killer whale is a common, not numerous species; during the surveys, it was widely distributed over
the Barents Sea area (Fig. 2). Whales were sighted both singly and in groups of 2—6 individuals; the oc-
currence of the species compared to other cetaceans was slightly higher than 1 % (Table 2). At the end
of February 2019, a group of 8 killer whales was sighted by Murmansk fishermen off the Kola Peninsula
coast; it is likely to be due to the availability of their favorite feed object — Atlantic herring Clupea haren-
gus (following it, killer whales annually migrate from the East Atlantic). In the spring-summer period,
the visits of killer whale to the Barents Sea may also be related to harp seal Pagophilus groenlandicus
arriving from the White Sea Throat and beginning summer migration. Thus, in 2003, killer whales were
recorded in spots of harp seal aggregations (Mishin, 2004). The total abundance of O. orca visiting
the North-East Atlantic can be estimated at 15 thousand individuals (Leonard & @ien, 2019).

Narwhal inhabiting the western sector of the Russian Arctic is likely to belong to the Svalbard
species population (Hobbs et al., 2019). Data on narwhal occurrence in the Barents Sea come mainly
from annual monitoring cruises and tour cruises carried out by the Russian Arctic National Park.
All sightings of this species in Russian waters are recorded in hard-to-reach areas of Franz Josef Land
archipelago and are confined to ice edge. Narwhals sometimes visit the deep-water Cambridge Chan-
nel, inter alia the Dezhnev Bay off the southeastern Zemlya Aleksandry Island (Timoshenko, 2006).
In September 2009, a dozen narwhals were sighted in the Topographs Bay in aggregations of Arc-
tic cod (Gavrilo & Ershov, 2010). The lack of sightings of these whales during the vessel surveys,
as well as scarce literature data on their occurrence, make it possible to classify narwhal as a rare
species with a local distribution. The abundance of whales inhabiting the Svalbard archipelago areas
may be more than 800 individuals (Vacquié-Garcia et al., 2017).

Occasional visitors are predominantly thermophilic species not typical for the Barents Sea; their
rare visits could result from a deeper penetration of warm Atlantic waters and a wide distribution
of food resources.

Blue whale is periodically sighted in small numbers by Norwegian colleagues in the deep water
in the northern and western edges of the Svalbard archipelago in aggregations of krill (Survey Re-
port, 2019). The proximity of whale occurrence areas to the Barents Sea, the conditional boundaries
of which in northwestern area lie at the Leigh-Smith Cape on the Nordaustlandet Island (Svalbard
archipelago) (Dobrovolskii & Zalogin, 1982), allows suggesting possible single visits of blue whales
to the northwestern sea areas.
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Atlantic white-sided dolphin, unlike white-beaked dolphin, prefers warmer waters of the Atlantic
Ocean; so, it is an occasional visitor in the Barents Sea. Nevertheless, as literature data show, rare
visits of Atlantic white-sided dolphin to the western sea areas are possible (Survey Report, 2017 ;
Goryaev, 2017).

Short-beaked common dolphin is a fairly abundant species in the North-East Atlantic, and its distri-
bution to the northeast is limited by the waters of Norway western coast and by N70° (Murphy et al.,
2013). However, the study of video footage, made by the search and rescue team of the Ministry of Emer-
gency Situations of Russia in the Kola Bay in the summer 2018, allows suggesting possible rare visits
of short-beaked common dolphin to the southern Barents Sea.

Sei whale is the most thermophilic baleen whale species; as a rule, it inhabits warmer Atlantic waters.
In the first half of the XX century, it was widely distributed over the Barents Sea, reaching Murmansk
coast (Boiko, 2000). Currently, due to low abundance, it is practically not observed. The only sighting
of this whale over the past decade was recorded in August 2015 by Norwegian colleagues during a joint
Russian-Norwegian ecosystem survey (Complete Report, 2016).

Long-finned pilot whale is one of the most common cetacean species in the North-East Atlantic,
with the main occurrence areas being confined to Greenland and Iceland waters (Pike et al., 2019).
Sometimes, it visits the eastern Norwegian Sea (Ngttestad et al., 2015) — an area, which seems to be
the border of the species range. Over the past decade, there is only one record of long-finned pilot whale
sighting in the Barents Sea (Complete Report, 2016), which was most likely occasional.

Thus, taking into account the results of vessel surveys, as well as some literature data, we may con-
clude the possible presence in the Barents Sea of up to 16 cetacean species of 7 families: Balaenidae,
Balaenopteridae, Delphinidae, Monodontidae, Phocoenidae, Physeteridae, and Hyperoodontidae.

The current cetacean composition and some peculiarities of the residence of baleen and toothed
whales in the Barents Sea are presented in Table 3.

Since the beginning of the XX century, the Barents Sea cetacean fauna has undergone changes both
in species composition (varying 14 to 18 species) and population abundance. The lowest biodiversity
of cetaceans was recorded at the beginning of the last century (Tomilin, 1975). However, at that time,
there was no information on the sightings of short-beaked common dolphin and long-finned pilot whale,
whose visits to the southwestern sea areas were, nevertheless, possible, as was pointed out by K. M. Ko-
vach et al. (2009) as well. At the same time, the fauna proposed by Norwegian colleagues does not include
sei whale. It should be noted that for the entire survey period (2010-2019), we have registered neither
long-finned pilot whale nor sei whale; however, in view of some literature data, possibility of rare visits
of these species to the western sea areas can be assumed. The highest species diversity of cetaceans
was recorded in the middle of the XX century (Atlas, 1980): at that time, North Atlantic right whale,
blue whale, and bottlenose dolphin inhabited the Barents Sea; currently, they do not occur in this area.
Moreover, several species of marine mammals, in particular bowhead whale, sei whale, long-finned pi-
lot whale, and narwhal, were characterized by a wide distribution over the sea area, but the most abundant
and frequently sighted species at present, white-beaked dolphin, was of a limited distribution. Later,
sightings of several thermophilic species (bottlenose dolphin, long-finned pilot whale, and sei whale)
in the Barents Sea were confirmed in the works of V. N. Svetochev et al. (2003) and V. L. Mishin (2004),
with blue whale sightings being also mentioned. The most up-to-date information on the Barents Sea
cetaceans is given in the Atlas of Marine Mammals of the Russian Arctic and the Far East (2017), which
describes 16 species for the Barents Sea; our data correlate well with the results published in the Atlas.
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Table 3. Cetacean fauna composition and some peculiarities of their residence in the Barents Sea (based
on the vessel surveys of the Polar branch of VNIRO and literature sources of 2010-2019)

Species

Status of species /
frequency of occurrence /
type of distribution

The most
likely
sighting areas

Toothed whales (Odontoceti)

White-beaked dolphin

PR / abundant / widespread

Everywhere

Atlantic white-sided dolphin ov Western areas
Coastal f the Kola Peninsula,
Harbor porpoise PR / abundant / local oastal ateds of the Ro'a FErnstia
southern areas
hort-beak
Short-bea ed'common ov Southwestern areas
dolphin
Killer whale SM / common / widespread Everywhere, up to ice edge

Beluga whale

PO / common / local

Coastal areas of the Kola Peninsula
(southern and southeasten areas)

Narwhal

SM / rare / local

Franz Josef Land archipelago
(ice edge)

Sperm whale

SM / uncommon / local

Southwestern area (deep water),
Bear Island

Northern Southwestern area (deep water),
bottlenose whale SM /rare / local Bear Island
Long-fi
ons inned ov Western areas
pilot whale
Baleen whales (Mysticeti)
Fin whale SM / abundant / widespread Everywhere
Humpback whale SM / abundant / widespread Everywhere
Blue whale oV Northwestern area, Nordaustlandet
Island
Minke whale SM / abundant / widespread Everywhere

Bowhead whale

SM / uncommon / local

Northeastern area: Franz Josef Land
archipelago and Novaya Zemlya
archipelago (ice edge)

Sei whale

ov

Western areas

Note. Species by the type of residence: PR — permanent resident; SM — seasonal migrant; OV — occasional visitor,
cetacean species, which does not inhabit the Barents Sea permanently in any season (is not typical for this water area).
Species by the frequency of occurrence: abundant — is regularly observed during vessel surveys; common — is regis-
tered periodically, with the frequency of occurrence of 1-5 %; uncommon — is recorded sometimes in the Barents
Sea, with the frequency of occurrence of 0.2-0.9 %; rare — single observations, with the frequency of occurrence less

than 0.2 %.
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We assume that up to 16 species of baleen and toothed whales can be currently sighted in the Bar-
ents Sea. However, it should be noted that only 11 species can be classified as typical ones
for the area — except for Atlantic white-sided dolphin, short-beaked common dolphin, long-finned pi-
lot whale, and sei whale (more thermophilic species, whose range is currently bounded by the eastern
Norwegian Sea), as well as blue whale (at high latitudes, it occurs in the Arctic Ocean). Long-term
surveys have shown that the highest occurrence of marine mammals is usually recorded in the spring-
summer period, when conditions in the Barents Sea are the most favorable and a wide distribution of their
food resources is observed.

Thus, comparison of retrospective materials with the data of current studies shows certain changes
in the ranges of several cetacean species. These changes are likely to result from a decrease in the popu-
lation abundance of baleen and toothed whales due to whaling in 1910-1972; this is indicated by the lit-
erature material (Mikhalev, 2009). According to official data alone, more than 220 thousand whales
and dolphins were hunted in the northern Atlantic Ocean during that period, inter alia sei whales,
blue whales, and long-finned pilot whales (Ivashin et al., 1972). The second reason for the ongoing
changes in the ranges of marine mammals seems to be associated with climatic factors, which largely
determine both seasonal and long-term distribution of cetaceans, as well as their migrations. Studies
conducted by Australian scientists using the Model of Intermediate Complexity for Ecosystem assess-
ments (MICE) have shown a significant decrease by the end of the XXI century in the abundance
of blue whales, fin whales, and southern right whales of the Pacific population, as well as fin whales
and humpback whales inhabiting Southern Atlantic and the Indian Ocean (Tulloch et al., 2019). The au-
thors of the article associate the predicted decrease in the abundance of baleen whales with a reduction
of krill Euphausia superba biomass due to global warming. The subsequent progressive interspecific com-
petition of baleen whales for food resources may lead to changes in the migration routes of cetaceans
and in their food spectrum.

As known, fluctuations in the Arctic water temperature, observed with some periodicity (Sher-
styukov, 2016), as well as changes in the Barents Sea hydrological regime, directly affect both distri-
bution of cetacean food recourses and its quantitative and qualitative composition (Boitsov et al., 2005 ;
Bochkov, 2005 ; Prokopchuk & Trofimov, 2019). The occurrence of thermophilic marine mammals
in the Barents Sea, which are not typical for the area, can be explained by the formation in a certain
time period of more favorable oceanographic conditions for their habitation and a wide distribution
of food resources.

As we can see, the Barents Sea cetacean fauna composition can vary over time. Annual vessel surveys
of marine mammals, carried out by the Polar branch of VNIRO and covering most of the Barents Sea
area, allow not only monitoring the state of cetacean populations, the key link in the ecosystem of seas
and oceans, but also predicting their development trends. This is of great importance in the context
of ongoing climatic changes and active hydrocarbon exploration in the World Ocean.

Conclusions:

1. Over the last century, the Barents Sea cetacean fauna has undergone certain changes, varying 14
to 18 species. Vessel surveys carried out in 2010-2019 and analysis of literature material made it pos-
sible to identify 16 species of baleen and toothed whales of 7 families, of which only 11 can be clas-
sified as typical species for the sea area. The changes in the abundance and species composition
of baleen and toothed whales are likely to be related to both active whaling in 1910-1972 and peri-
odically changing oceanographic conditions in the Barents Sea, which directly affect the distribution
of food resources of cetaceans.
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2. The distribution of cetaceans was studied, and the most probable areas of baleen and toothed
whale sighting were determined. By the frequency of occurrence, all cetaceans were divided into
four groups: abundant, common, uncommon, and rare species.

3. The abundance of most cetacean species was estimated, and the status of baleen and toothed whales
in the Barents Sea was determined. As established, white-beaked dolphin, beluga whale, and harbor
porpoise can be sighted in the Barents Sea all year round.

4. White-beaked dolphin was determined as the most abundant and widespread species: it accounts
for 82 % of the total number of surveyed animals and 49 % of all cetacean sightings.

The work was carried out within the framework of the state assignment of the Federal Agency for Fishery
on the topics “Implementation of state monitoring of aquatic biological resources in inland waters, in the territorial
sea of the Russian Federation, on the continental shelf of the Russian Federation and in the exclusive economic
zone of the Russian Federation, and in the Sea of Azov and Caspian Sea” and “Implementation of resource research
of aquatic biological resources in areas of the World Ocean located beyond the zone of Russian jurisdiction in the field
of fishing and conservation of aquatic biological resources, including the development of resource research plans”
(No. 076-00005-20-02).
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KomMruiekcHble Hay4HO-HCCIIeIoBaTELCKIE padOThl, €XKeroHO MpoBoAnuMbIe TTospHbIM (prnaIoM
BHUPO (ITMHPO nmvenu H. M. KuunoBuya) B bapeHiieBom Mope, MO3BOJISIIOT M0JIy4aTh aKTYaJIbHYIO
MH(pOPMALMIO O pacnpeleseHH U BCTPEeUYaeMOCTH MOPCKUX MJIEKOIUTAIOIINX, B YACTHOCTH KUTOOO-
PasHBIX, KOTOPHIE SIBJISIOTCS BaKHEHIIIMM 3BEHOM B 9KocrcTeMe MupoBoro okeana. B nocneanue rogpt
HEOOXOAUMOCTb IIPOBEJICHKSI MOHUTOPUHIA MOPCKHX MJIEKOMTUTAIOIIHX IPUOOPETaeT BCE OOIBIIYIO aK-
TYaJIbHOCTh B CBSI3U C M3MEHEHHEM KJIMMaTa U TIOBBIILIEHHEM TeMIlepaTypbl MOpel 1 OKeaHOB, YTO MO-
KT MMPUBECTHU K CMEILIEHUIO APEAJIOB M [a’ke K BOZMOKHOMY ICYE3HOBEHHIO TeX WJIM MHBIX BUIOB. B Ha-
crosimei padoTe 000OIIEHBI Pe3yIbTaThl CY/IOBBIX YIETOB KHTOOOPA3HBIX, BBHITOIHEHHBIX [TossspHBIM
¢pumanom BHUPO B bapenniesom mope B 2010-2019 rr., a Tak:xe NpUBeIEeHB! PETPOCIIEKTUBHBIE JaH-
Hble 110 (hayHe ycaThix (Mysticeti) u 3yoatsix (Odontoceti) kutoB. Ha ocHOBe MaTepralioB CyI0OBBIX HC-
CJIENOBAHUI U C yYETOM CBEJICHUI U3 JTUTEPATYPHBIX UICTOYHUKOB OpeeIEH COBPEMEHHBII COCTaB KH-
To0Opa3HbIX bapeHiieBa Mopst, koTopsiil B Hauasie XXI Beka MoxeT ObITh MpeICTaBlieH 16 BujpamMu Ku-
TOOOpa3HBIX U3 7 CEMEWUCTB. AHAIU3 MATEPUAIIOB CYJOBHIX YUETOB MIO3BOJIMII ONPEIENIUTh CTATYC Mpe-
OBbIBaHM I MOPCKUX MJIEKOTIMTAIONIUX B AKBATOPHH MOPSI U BHISIBUTh YACTOTY UX BeTpeuaeMoctu. [pu-
BeJIeHa YHMCJIEHHOCTh TOMYJISAINI OOJIBIIMHCTBA BUIOB YCATBIX M 3yOaThIX KUTOB, YKa3aHbl HanboJee
BEPOSITHbIE MeCTa X BCTpey. I1o JaHHBIM HCClleJOBAHUM, CAMBIM MacCOBBIM, YacTO U KPYIJIOTOJUYIHO
BCTPEYAIOIIMMCS BUIOM ONpeieNieH OenoMopabii aenbduH Lagenorhynchus albirostris: Ha ero 10J0
npuxoauTtcst 6osee 80 % OT 0OLIero KOJIMYecTBa yYTEHHBIX MOPCKUX MJIEKOMUTAIOINX U 0KoJIo 50 %
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OT BCeX BCTPEYEHHBIX KUTOOOPa3HHIX. K MOCTOSHHO MPUCYTCTBYIOIUM B aKBATOPHH MOPSI BU/IaM TaK-
e oTHeceHbl 6eryxa Delphinapterus leucas v 0ObpIKHOBEHHAsI MOPCKasi CBUHbsI Phocoena phocoena, ve-
CT4 JIOKAJIM3AIMH KOTOPBIX MPUYPOUYEHBI IPEUMYILIECTBEHHO K TpUOpeskHo# 30He Konbckoro nomyocrt-
posa. C mast 1o OKTIOpb B akBaTOpuK BapeHiieBa MOpst peryyisipHO BCTPEYaIOTCs BUbI, TPUOBIBAIOIIHE
clofia [JIsl HaryJjia U3 JIpyrux pailoHOB ATJIaHTHKM, — MaJblil osocaTuk Balaenoptera acutorostrata,
dunBan Balaenoptera physalus v ropdau Megaptera novaeangliae. Kpatine peiko B 3ariaJHOM CEKTOpe
Poccuiickoli ApKTHKH MOXHO YBUIETh HapBaiia Monodon monoceros v BICOKOJIOO0TO OYTBUIKOHOCA
Hyperoodon ampullatus.
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