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The southwestern Kara Sea is a scarce studied area in terms of summer-autumn migrations and feed-
ing nomadism of water birds and seabirds. Its shelf includes promising areas for extraction of hy-
drocarbon raw materials and intensification of navigation along the Northern Sea Route, which
makes it necessary to carry out constant monitoring of birds in the area of possible negative ef-
fect of those factors. In August—September 2015-2016 and 2018-2020 and in late September—first
and second decades of October 2017, bird counts were carried out in the southwestern Kara Sea.
Method of ship transect census was applied to obtain the abundance of individuals per 1 km?
For this water area, 28 species of birds representing 7 families were identified (Gaviidae, Sulidae, Pro-
cellariidae, Anatidae, Laridae, Stercorariidae, and Alcidae), including 6 species of conservation status.
For the group of water birds, the data obtained in August—October are most detailed for the black-
throated diver, long-tailed duck, and king eider (Gaviidae and Anatidae). Prior to autumn migra-
tion (August), their abundance increased in the shallow area adjacent to the coast, later followed
by their dispersal to deeper areas west of the Yamal Peninsula. In coastal shallow areas, the popula-
tion density during the period of the most active colonization of this biotope is as follows (ind.-km™):
(0.17 £ 0.036) for the black-throated diver, (4.87 = 1.2) for the long-tailed duck, and (2.1 + 1.25)
for the king eider. Presumably, the values are significantly higher for all three species at shorter dis-
tances from the coast not examined from the vessel. Other species of the group of water birds (the red-
throated diver, Steller’s eider, dark-bellied brant goose, European white-fronted goose, and bean goose)
are rare in open waters and, apparently, are mainly confined to a narrower coastal zone during the en-
tire summer-autumn period. The same indicator of abundance of migratory seabirds (Procellariidae,
Laridae, Stercorariidae, and Alcidae), calculated for the entire water area of the survey site, aver-
aged for 5 years for August—September (ind.-.km™): (0.078 + 0.026) for the fulmar, (0.067 * 0.014)
for the glaucous gull, (0.061 + 0.016) for the black-legged kittiwake, (0.025 % 0.015) for the Arctic
tern, (0.066 £ 0.0049) for the Heuglin’s gull, (0.046 £ 0.0074) for the pomarine skua, (0.014 + 0.0023)
for the Arctic skua, (0.0039 £ 0.00095) for the long-tailed skua, (0.16 + 0.094) for the Briinnich’s guille-
mot, and (0.0026 £ 0.0012) for the black guillemot. In late September and October, the abundance
of the black-legged kittiwake, fulmar, and Briinnich’s guillemot slightly decreases or remains at the level
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of September one, while the abundance of the black guillemot increases by 7 times. The Arctic tern,
Heuglin’s gull, and long-tailed skua disappear from the water area. The glaucous gull, pomarine skua,
and Arctic skua become much rarer or almost disappear (5-, 40-, and 30-fold drop in abundance, re-
spectively). In general, in the long-term aspect, the fulmar, three Stercorariidae species, the glaucous
gull, black-legged kittiwake, Arctic tern, and black guillemot colonize the entire survey site. Inter-
estingly, for the fulmar, black-legged kittiwake, and glaucous gull, uneven distribution is recorded
in some years, which is expressed in significant (3 to 17 times) differences in abundance between
large (about 25 thousand km?) spots of the studied water area. During their entire stay at the survey
site, the Heuglin’s gull and Arctic tern are mainly confined to coastal shallow areas; there, up to 80-90%
of the total abundance of individuals in the studied water area is concentrated during periods of sea-
sonal maximum. On the contrary, the Briinnich’s guillemot avoids shallow areas (depth of < 50 m).
Rare species are vagrant ones (the northern gannet, black-headed gull, European herring gull, and com-
mon gull), those found in the peripheral area of their common range (the great skua and grey pe-
trel), and those considered rare at the present stage of the existence of their populations (the white-
billed diver). Also, rare species are the birds with insufficiently studied main habitat (the velvet scoter,
Steller’s eider, dark-bellied brant goose, bean goose, and European white-fronted goose) and seasonally
rare ones (the little auk).

Keywords: Kara Sea, seabirds and water birds, migrations, nomadism, annual and seasonal population
dynamics

For waters of the southwestern Kara Sea, 33 species of birds are registered in the summer-autumn
period; those represent the families Gaviidae, Procellariidae, Sulidae, Anatidae, Stercorariidae, Lar-
idae, and Alcidae [Decker et al., 1998; Lunk, Joern, 2007; Popov, 2012]. With a fairly good study
of the species composition of birds in this area, there are no modern data on their abundance (popula-
tion density) and its dynamics over a number of years which are necessary both for gaining an insight
into birds of the spot in population and biocenotic aspects and for assessing their vulnerability to prob-
able negative effect during the exploitation of local promising oil and gas fields. This report is devoted
to a description of the species composition and abundance of birds in the southwestern Kara Sea. This
area is located west of the Yamal Peninsula, between N70°40” and N73°50” and E62°40” and E70°00’".
The data obtained are not an exhaustive description of the bird fauna of the entire southwestern sea area,
for those characterize a biotopically specific site: predominantly a medium-deep open water area adja-
cent to the Arctic tundra zone. This site does not include such bird habitats, as littoral and supralittoral
zones, estuaries, islands, lagoons, wet meadows, efc.

MATERIAL AND METHODS

Over five seasons, bird counts in the southwestern Kara Sea were carried out in August—
September (2015-2016 and 2018-2020); once, a census was carried out later, Septem-
ber 28 to October 22 (2017). Survey routes ran within boundaries of the site with an area
of 56 thousand km? (Fig. 1) [Ttogovyi otchet, 2015, 2016, 2017, 2018a, b, 2019a, b, 2020a, b].

In terms of the depth regime, the area can be classified as zones of the internal shelf (down to 100 m)
and, to a lesser extent, external one (100-200 m). According to 293 measurements, the depth at the sur-
vey site averages 70 m. Interestingly, the zone with depths down to 100 m occupies 75% of the area,
and with a depth 100 to 150 m, 25%. At a minimum depth (6 m), the water area was surveyed at a dis-
tance of 3 km from shore (this is the shortest distance from the coast). There was no ice at the sur-
vey site in all years of observation. Ice cover in the Kara Sea was low: during investigation periods,
ice occurred in small quantities only in the far north and northeast of the sea. The survey site fea-
tures interaction of the Arctic water mass of the Kara Sea, waters of river runoff, and Atlantic water
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masses flowing through the Yugorsky and Kara straits. In summer, the vertical structure of the tem-
perature field in the western sea is characterized by occurrence of an upper heated layer, a seasonal
thermohalocline, a layer of subsurface minimum (residual cold winter layer), and a layer of Atlantic-
origin waters. The vertical distribution of salinity shows its significant increase in the thermohalocline
down to depths of 20-30 m and a further gradual rise to bottom horizons. The spot of the bottom
slope — the transition from depths of 18-20 to 100-120 m is the location of the frontal zone of the Yamal
Current [Zatsepin et al., 2010].
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Fig. 1. Map of survey routes in the southwestern Kara Sea in August—October 2015-2020

Bird feeding in this area has not been studied. The potential forage base of piscivorous and plank-
tivorous species (Gaviidae, Sulidae, Procellariidae, Laridae, and Alcidae representatives) may include
the most abundant pelagic and bottom—pelagic fish: the polar cod Boreogadus saida (Lepechin, 1774),
the capelin Mallotus villosus (Miiller, 1776), and the navaga Eleginus nawaga (Walbaum, 1792), as well
as pelagic juveniles of various species (inter alia benthic ones) of the families Cottidae, Agonidae, and Li-
paridae. Also, the forage base may cover large zooplankton, primarily of the families Euphasiidae, Hyper-
iidae, etc. Apparently, the diet of Anatidae feeding at sea chiefly includes gastropods common in shallow
areas [Lunatia pallida (Broderip & G. B. Sowerby I, 1829), Limneria undata (T. Brown, 1839), Buccinum
belcheri (Reeve, 1855), Buccinum fragile (Verkriizen, 1878), and Murex pullus (S. Woodward, 1833)],
bivalves [Serripes groenlandicus (Mohr, 1786) and Ciliatocardium ciliatum (O. Fabricius, 1780)], am-
phipods [Sabinea septemcarinata (Sabine, 1824) and Sclerocrangon ferox (G. O. Sars, 1877)], as well
as such species, as Stegocephalus inflatus (Krgyer, 1842), Lebbeus polaris (Sabine, 1824), Pandalus
borealis borealis (Krgyer, 1838), and Saduria sabini (Krgyer, 1849) [Ekosistema Karskogo morya, 2008].
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We applied the technique of ship transect census [Gould, Forsell, 1989]. While the vessel was mov-
ing, a section of the water area limited by distances of 300 m forward and 300 m perpendicular to each
side (0.18 km?) was visually identified. Within a section, all birds were counted for 5-10 s (a so-called
snapshot was made). After completing a 300-m distance, the next section was visually identified and in-
spected in the same way. The time of completing each 300-m section of the transect was determined
using a “period” option of a handheld GPS Garmin GPSmap 64st. The mean distribution density of birds
at the survey site was calculated by relating the sum of counted individuals to the total area of the tran-
sect. For the most common species, the standard error of the mean and the significance of the differ-
ence in means were determined (using Student’s #-test); for this purpose, densities were also established
for individual sections of the transect, about 20 km long (and for corresponding areas of about 12 km?).
The water area was surveyed during daylight hours, for 10 h (twilight was excluded from the time of bird
counts), by a naked-eyed observer. The observation point was located at a height of 7 m above wa-
ter. The speed of the vessel was approximately 15 km-h™'. Data on the route length in individual years
and the corresponding area of the transect are provided in Table 1.

Table 1. Timing and scope of work at the survey site in the southwestern Kara Sea in 2015-2020

Year, months Transect length, km Transect area, km?
2015, August—September 2,692 1,613
2016, August—September 1,563 938
2017, September—October 1,250 750
2018, August—September 1,548 928
2019, August—September 1,694 1,016
2020, August—September 1,378 827

The interannual dynamics of abundance for the investigation period is a series of mean distribution
density values calculated from all dates in August and September for each year. The seasonal dynamics
in August—October was determined by similar dates for all years grouped into two-decade time peri-
ods. The intersection of individual sections of the survey site within the route differed by dates dur-
ing the investigation period. Also, Gaviidae and Anatidae distribution is characterized by high seasonal
and spatial unevenness there. Due to these facts, it is worth noting as follows: the mean abundance values
for August—September cannot serve as an indicator of the interannual dynamics for this group of birds.
For this purpose, only fluctuations within August—October were compared. The occurrence of shore-
birds (waders) in the marine area is not discussed in this report. Names of birds in Latin are given
according to a summary [Koblik et al., 2006].

RESULTS AND DISCUSSION

In August—October, 11 species of water birds (Gaviidae and Anatidae) and 17 species of seabirds
(Procellariidae, Sulidae, Laridae, Stercorariidae, and Alcidae) were recorded in the southern Kara
Sea (Table 2).
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Table 2. Species composition and conservation status of seabirds and water birds recorded at the survey
site in the southwestern Kara Sea in August—October 2015-2020

Taxon Species conservation status

Order Gaviiformes

Family Gaviidae

Red-throated diver Gavia stellata stellata (Pontoppidan, 1763) -

Black-throated diver Gavia arctica arctica (Linnaeus, 1758) -

TUCN (NT), RF (3 VU IID),
NAO (3), YaNAO (4)

White-billed diver Gavia adamsii (J. E. Gray, 1859)

Order Procellariiformes

Family Procellariidae

Fulmar Fulmarus glacialis glacialis (Linnaeus, 1761) -

Grey petrel Puffinus griseus (Gmelin, 1789) -

Order Suliformes

Family Sulidae

Northern gannet Morus bassanus bassanus (Linnaeus, 1758) -

Order Anseriformes

Family Anatidae

Dark-bellied brant goose Branta bernicla bernicla (Linnaeus, 1758) -

European white-fronted goose Anser albifrons albifrons (Scopoli, 1769) -
Bean goose Anser fabalis (Latham, 1787) RF (2 EN1I)
Long-tailed duck Clangula hyemalis (Linnaeus, 1758) IUCN (VU)

King eider Somateria spectabilis (Linnaeus, 1758) -

Steller’s eider Polysticta stelleri (Pallas, 1769) IUCN (VU), RF (2 VU III), YaNAO (3)

Common scoter Melanitta nigra (Linnaeus, 1758) -

Velvet scoter Melanitta fusca (Linnaeus, 1758) IUCN (VU), NAO (3), YaNAO (4)

Order Charadriiformes

Family Stercorariidae

Great skua Stercorarius skua (Briinnich, 1764) -

Pomarine skua Stercorarius pomarinus (Temminck, 1815) -

Arctic skua Stercorarius parasiticus (Linnaeus, 1758) -

Long-tailed skua Stercorarius longicaudus longicaudus (Vieillot, 1819) -

Family Laridae
Black-headed gull Chroicocephalus ridibundus (Linnaeus, 1766) -

European herring gull Larus argentatus argentatus (Pontoppidan, 1763) -

Heuglin’s gull Larus heuglini antelius (Iredale, 1913) -

Glaucous gull Larus hyperboreus hyperboreus (Gunnerus, 1767) -

Common gull Larus canus canus (Linnaeus, 1758) -

Continued on the next page...
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Taxon Species conservation status

Black-legged kittiwake Rissa tridactyla tridactyla (Stephens, 1826) IUCN (VU)

Arctic tern Sterna paradisaea (Pontoppidan, 1763) -

Family Alcidae
Little auk Alle alle (Linnaeus, 1758) -

Briinnich’s guillemot Uria lomvia lomvia (Linnaeus, 1758) -

Black guillemot Cepphus grylle (Linnaeus, 1758) -

Note: IUCN, The IUCN Red List of Threatened Species [2023]; RF, The Red Data Book of the Russian Federa-
tion [2021]; NAO, The Red Data Book of the Nenets Autonomous Okrug [2020]; YaNAO, The Red Data Book
of the Yamalo-Nenets Autonomous Okrug [2023]. Categories according to the [IUCN Red List: NT, near threatened,;
VU, vulnerable. Rarity status of wildlife objects: 2, declining in abundance and/or distribution; 3, rare; 4, uncertain
status. Status of the threat of extinction of wildlife objects characterizing their state in natural habitat: EN, endan-
gered; VU, vulnerable. Degree and priority of environmental measures taken and planned (environmental status): pri-

ority II, it is necessary to implement one or more special measures to preserve wildlife objects; priority III, general
measures are enough, provided by regulatory legal acts of the Russian Federation in environmental protection, orga-
nization, protection, and use of specially protected natural areas, and protection and use of wildlife and the habitats,
for the conservation of fauna and flora objects listed in the Red Data Book of the Russian Federation.

Water birds. During the investigation period, the most common species of this group were the black-
throated diver, long-tailed duck, and king eider.

The black-throated diver. From 8 August to 7 October, it was registered everywhere (Fig. 2).
In general, for the entire survey site in August—September, according to averaged data for 2015-2020,
the population density varied by 1.8 times [(0.034 + 0.15) vs. (0.06 £ 0.01) ind.-km™, P > 0.05]. During
the investigation period, the distribution of birds in the water area changed significantly. In August, den-
sity of the black-throated diver was the highest in shallow areas with a mean depth of 12 m (those
occupy only 11% of the survey site) at a distance up to 20 km from the Yamal shore, where their
abundance accounted for (0.156 + 0.046) ind.-km™ (Fig. 3). It was the nesting season, and birds
seemed not only to stay in the water area, but also to fly out to sea to search for food. At a dis-
tance exceeding 20 km from shore, abundance dropped sharply, and birds were pretty evenly dis-
tributed up to the western boundary of the survey site, with an 18-fold lower density than in above-
mentioned shallow areas [(0.0086 + 0.0027) ind.-.km™, P < 0.001]. In September, as the black-throated
diver migrated to its wintering grounds, its distribution was more uniform throughout the survey site.
At distances of 0—40 and 40-100 km from the Yamal Peninsula coast, the population density differed
only by 2 times [(0.17 £ 0.036) vs. (0.082 = 0.019) ind.-km™, P < 0.05]. Then, throughout the en-
tire survey site to its boundaries (distance from shore up to 180 km), the value was 5 times lower,
changed slightly, and averaged (0.018 % 0.0065) ind.-km™ (the difference with the value at a distance
of 40-100 km is significant, P < 0.01) (Fig. 3). Next month, a sharp drop in abundance was noted,
and the black-throated diver was not counted later than on 8 October. The mean density for the sur-
vey site was 6 times lower than in September, (0.01 + 0.0033) ind.-km™. According to literature data,
in the area of the Yamal Peninsula coast in the southern Baydaratskaya Bay, formed migrating groups
of the black-throated diver appear around mid-September; the largest number of groups and the highest
abundance of birds in them (up to 62 ind.) is recorded in the third decade; and the last birds disap-
pear from their nesting sites in the third decade of September [Sokolov, 2003]. Within the indicated
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dates, we did not see even such relatively small groups. Probably, migration of the black-throated
diver over the sea is more diffuse there. According to other data [Andreev et al., 2016a], its migra-
tion in the Kara Sea ends in the last decade of September — in early October. This is consistent with
our observations.
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Fig. 2. Distribution of the black-throated diver in the survey site area in the southwestern Kara Sea
in August—September 2015-2020 and October 2017
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Fig. 3. Distribution of the black-throated diver in the survey site area in the southwestern Kara Sea
at different distances from the Yamal Peninsula coast in August and September
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The red-throated diver. Single individuals were recorded on 22 September, 2015, and 5 Septem-
ber, 2020, in 47 and 11 km from shore, respectively. The lack of counts on earlier dates
may be due to the fact that this bird colonizes biotopes not fully investigated by us. Thus, according
to some data, on the western Yamal, the red-throated diver uses the sea area during its nesting season
moving away from shore mostly up to 10 km [Dmitriev et al., 2015]. Later, 28 September to 20 Octo-
ber (2017), we also did not see this species at the survey site, despite the fact that these dates correspond
to the time of autumn migration in the studied area [Dmitriev et al., 2015; Sokolov, 2003].

The white-billed diver. It was recorded only once during the investigation period. On 15 August,
2015, a bird flew southwest—west at a point with coordinates 71°71'N, 62°39’E.

The long-tailed duck. On all observation dates, its habitat was limited almost exclusively to a spot
in the northern part of the survey site with an area of 16,700 km? (almost 30% of the total area).
Therefore, all indicators were calculated only for this spot (Fig. 4).
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Fig. 4. Distribution of the long-tailed duck in the survey site area in the southwestern Kara Sea
in August—September 2015-2020 and October 2017

The first long-tailed ducks were noted in the last decade of August. On these dates, birds were con-
centrated in a strip of the water area 0—60 km from the Yamal Peninsula. Their abundance decreased
with distance from shore, and it differed by 5 times for distances of 0-20 and 20-60 km [(0.1 £ 0.059)
vs. (0.02 £ 0.013) ind..km™, P < 0.05]. As known, this bird uses shallow areas adjacent to the Ya-
mal Peninsula from the west not only during pre-migration, but also during molting [Ryabitsev, 1986].
For example, thousands of ducks of an unknown species (assumably, including the long-tailed duck) were
recorded on 31 August in the vicinity of the Painadotoyakha River mouth (72°66’N). Taking into account
this assumption, the population density of birds during pre-migration may reach its maximum in a nar-
row coastal strip already in late August. The species was not observed further from shore, in the sea.
During September, the area of bird encounters expanded westward to a distance of 120 km from shore.
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Within 0-60 and 60—-120 km, the distribution density averaged (2.58 £0.72) and (0.99 £ 0.51) ind.-km™,
respectively; interestingly, with a visible difference in its values, statistically significant differences were
not revealed. Abundance continued to increase in October and exceeded values of August by 88 times
[(4.87 £ 1.2) vs. (0.055 £ 0.026) ind.-km™]. Apparently, the water area to the south of the survey site
is used by the long-tailed duck in August—October much less frequently. Thus, on 1-24 September in dif-
ferent years, observations were carried out along 3,000 km of the route there, but the long-tailed duck
was not registered even off the coast. A census in the southern part of the survey site on 622 Octo-
ber, 2017, showed that bird occur in low abundance, while in the northern part, even on 28 Septem-
ber — 5 October, the long-tailed duck was common and most abundant. Thus, in the first five days of Oc-
tober, autumn migration of this species seems to be directed to the southwest: from shallow areas adja-
cent to the Malygin Strait and Bely Island to the Kara Strait. This is consistent with dates of migration
in the Onega Bay of the White Sea, where the long-tailed duck migrates en masse on 2-9 October, with
a pronounced peak on 6—7 October [Kondratyev et al., 2016]. During the investigation period, among in-
dividuals whose plumage could be clearly seen, only females were noted (and, possibly, similarly colored
immature birds).

The king eider. This species was recorded from 19 August until the latest observation date, 22 Oc-
tober; probably, it occurred in the studied water area later as well. The distribution in August was clearly
confined to shallow areas off the western coast of the Yamal Peninsula (Fig. 5). Specifically, on 19-31 Au-
gust, with the mean value for the survey site of (0.0091 * 0.0053) ind.-km™, the population density
in shallow areas, at a distance of 0-20 km, was 89 times higher than in water areas with other depths
[(0.046 + 0.043) vs. (0.00052 * 0.00051) ind.-km™2]. In September, abundance in the survey site area
increased by 26 times, to (0.24 *0.1) ind.-km™

F
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Fig. 5. Distribution of the king eider in the survey site area in the southwestern Kara Sea in August—
September 2015-2020 and October 2017
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The same as in August, the overwhelming majority of birds (87%) stayed in shallow areas, 0-20 km
from shore [(2.1 £ 1.25) ind.-km™]. As moving further from shore, the distribution density dropped
sharply and averaged (0.067 * 0.055) ind.-km™ for the remaining part of the survey site, i. e., it was
more than 30 times lower than in shallow areas. Observations on 28 September — 22 October, 2017,
showed that abundance of the species was low everywhere (only 26 ind. per 1,250 km of the route,
or about 0.02 ind.-km™, with a fairly uniform distribution throughout the studied water area). Changes
in population density of the king eider recorded west of the Yamal Peninsula in August—September
seem to be governed by the fact that birds use this water area during molting and pre-migration. King
eiders (both immature and adult) are believed to molt near the nesting sites, and the studied Kara Sea area
may be one of such sites for the Yamal group of this species. Mass aggregations of molting king eiders
were reported for the middle part of the Yamal Peninsula western coast, between Cape Kharasavey
and Mutnyi Bay [Brude et al., 1998; Vidy — biologicheskie indikatory, 2020]. As already mentioned,
we observed thousands of large ducks of an unknown species (assumably, including the king eider)
on 31 August much further north, in the vicinity of the Painadotoyakha River mouth. Birds preferred
shallow areas (depth of 10-15 m) 1 km from shore or closer; however, because of the large distance
from the vessel (about 5 km), we were unable to identify them down to the species level.

The mass migration of this species to its wintering grounds occurs, probably, in the first half of Oc-
tober. This is supported by the fact that the authors observed flocks of hundreds of king eiders flying
through the Kara Strait into the Barents Sea during the indicated period. In another case, a similar mi-
gration was seen earlier, in early October, by Yu. Krasnov [Krasnov et al., 2002]. At the survey site,
no such migrations were recorded in October, and this evidences for the fact that birds flew mostly
near the Yamal shore and over the Baydaratskaya Bay mouth, i. e., in areas almost not investigated
by us on these dates. Importantly, in addition to precisely identified individuals of the of king eider,
there were many eiders that observers reported as “unidentified down to the species level” and did not
use later when determining abundance. Assumably, those were mostly king eiders; however, there were
several common eiders whose occurrence is likely in this area, according to reports of rare cases of their
nesting on the Yamal [Danilov et al., 1984]. Taking into account this assumption, the distribution den-
sity of the species may be approximately 30% higher than determined by us. During the investigation
period (2015-2020), only birds colored as females were registered (females themselves and, probably,
young individuals similar to them).

The dark-bellied brant goose. We recorded this species only three times in five years — on 8 Septem-
ber, 2018, 28 August, 2019, and 4 September, 2020 (30, 47, and 55 ind., respectively) — at a distance
of 35-60 km from shore. According to O. Brude et al. [1998], mass aggregations of the dark-bellied
brant goose, up to 1,000 ind., during the non-breeding period were observed off the Yamal Peninsula
coast, e. g., in lagoons between Cape Kharasavey and Litke Island, as well as off the Bely Island. The pe-
riod of our most active survey (between mid-August and the first decade of September) coincided with
the autumn migration of this species [Andreev et al., 2016b]. Its abundance was insignificant in our ob-
servations before and during migration, and this seems to result from the fact that birds inhabit a narrow
coastal strip of the water area or tundra mostly inaccessible for the research from the vessel. The ge-
ographical location of the area might be important as well: on 20 August, 2020, during work outside
the survey site, in shallow areas of the Baydaratskaya Bay (120 km south of the studied water area,
15 km from shore), we noted 31 dark-bellied brant geese during 10 h of our work at the station (6, 5,
and 20 ind.).
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The European white-fronted goose. This species was seen only once, on 4 September, 2020, 10 km
west of the Bely Island. It was a flock of 6 ind.

The bean goose. Birds were recorded on 12 August — 8 September, chiefly in the southern part
of the survey site, at a distance of 7-130 km from the Yamal shore. In total, there were 5 reg-
istrations of the bean goose (1 to 150 ind.). Encounters of this bird over the sea may evidence
for its migration (probably, for its very beginning and in rarely used areas). Specifically, according
to V. Sokolov [2003], in southwestern Yamal, the mass migration of geese (the European white-fronted
and bean ones) occurs mostly along seashore and is noted on 21-25 September (up to 800 birds
per day); after 28 September, no geese were registered. On 28-30 September and the first
two decades of October, we encountered the bean goose only once (near the southern boundary
of the survey site).

The Steller’s eider. This bird was seen twice, on 30 August, 2018 (1 female), and 20 August, 2019
(4 males and 11 females), in 5 and 30 km from shore, respectively, in the northern part of the sur-
vey site. Males were partially molted and distinguished from females by their white wing coverts. Also,
on 30 August, 2015, 10 ind. were noted not during the transect census, but while drifting at the station.
The species nests in tundra of the Yamal Peninsula adjacent to the survey site [Dmitriev et al., 2015].
During the non-breeding period, the Steller’s eider prefers the marine area, but at the survey site, as well
as in other parts of its range, the bird seems to inhabit the shallowest littoral zone [del Hoyo et al., 1992]
not examined by us.

The common scoter. One individual was recorded on 8 September, 2018, near the southern
boundary of the survey site (70°66’N, 64°20'E), 80 km from the Yamal Peninsula coast.

The velvet scoter. One bird was registered on 6 September, 2020, 8 km from Cape Kharasavey
(71°25°N, 66°70°E).

A small number of observations of Melanitta scoters may result from the fact that the surveyed water
area is rarely used by those species or is used beyond the dates of our census. A high abundance of velvet
and common scoters is likely in July, when there is the mass migration of mixed flocks of males of these
species through the southern Kara Sea to the Baltic Sea for molting [Krasnov et al., 2002]. However, there
are no data on whether the migration passes through the survey site or is oriented further south (the north-
ern border of the nesting range of both species is located in the Yamal Peninsula area at approximately
70°N, 100 km south of the survey site). According to some our observations outside the studied water
area, spots of concentration of scoters are situated, for example, to the west and south of Litke Island,
in Mutnyi Bay (120 km south of the described water area): there, we registered 572 scoters along 55 km
of the route on 6 September, 2020. Moreover, 200 km north of this spot, we also observed a large aggre-
gation of ducks (approximately, up to 10 thousand individuals) on 28 August, 2019, from one of marine
ship stations. It was noticeable even at a distance of 10 km. Birds were taking off into the air and landing
again on water at the Kharasaveyakha River mouth which is separated from the sea by the Sharapovy
Koshki Islands. Because of the great distance, it was impossible to identify the species; perhaps, those
were also scoters.

Seabirds. The seasonal distribution of several studied species within the survey site area (the fulmar,
black-legged kittiwake, glaucous gull, Heuglin’s gull, and Briinnich’s guillemot) is shown in Figs 6-10.
The interannual and seasonal population dynamics of the most common seabirds are shown in Figs 11-13.
Distribution and abundance of other species are not illustrated, but are discussed in the text.
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The fulmar. Its mean long-term population density during the investigation period
was (0.078 % 0.008) ind.-km™; lim (range of values) was 0.028-0.18. Abundance differed signif-
icantly between 2016-2018 (P < 0.01) and between 2018-2020 (P < 0.05). In 2015-2020, the species
colonized the entire survey site, but in some years, its distribution over the area was noticeably uneven.
Thus, in 2016, abundance was significantly higher in the northern part of the survey site (north
of the conventional boundary along 72°N) differing from the value in the southern part by 4.2 times
[(0.08 % 0.011) vs. (0.02 * 0.014) ind.-km™, P < 0.05]. In 2019, on the contrary, 3 times more
birds were concentrated in the southern half [(0.035 = 0.011) vs. (0.1 £ 0.026) ind..km™, P < 0.05].
In the year of the highest abundance (2018), the distribution density in the northern and southern parts
of the survey site was almost the same accounting for (0.17 + 0.058) and (0.19 = 0.03) ind.-km™, respec-
tively. We did not record mass feeding aggregations of the fulmar which are characteristic, for example,
of the Barents Sea. The number of individuals simultaneously observed in a section of 300 x 600 m
(0.18 km?, see “Material and Methods” section) was no more than 1-2 in 90% of cases and 3-5 in 9%
of cases. Flocks of 10—40 ind. were encountered only twice — in the extreme western part of the survey
site (less than 0.5% of cases). August to September, on average for several years, no trend in abundance
was revealed for the species (differences were non-significant between the means for the groups of dates
1-20 August, 21 August — 9 September, 10-29 September, and 30 September — October 22). In Oc-
tober, the population density of the fulmar might remain relatively high, although data for this month
are based on observations from one year (2017) and may not be consistent with those for several years.
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Fig. 6. Distribution of the fulmar in the survey site area in the southwestern Kara Sea in August—September
2015-2020 and October 2017

The grey petrel. Apparently, this species expands its range of summer nomadism eastward in re-
cent decades [Goryaeyv et al., 2021]. At the survey site, single birds were recorded twice: on 20 Septem-
ber, 2016 (73°53’N, 63°38’E), and 2 September, 2018 (72°68’N, 65°73’E). Outside the studied area,
the grey petrel was also registered: off the eastern coast of the Yugorsky Peninsula (69°71'N, 63°75’E).

Mopckoii 6uonornyeckuit xkypHain Marine Biological Journal 2024 vol. 9 no. 2



Distribution and abundance of water birds and seabirds in some areas of the southwestern Kara Sea... 31

The black-legged Kittiwake. During the investigation period, the mean long-term abundance
of this species was (0.061 % 0.007) ind.-km™; lim was 0.005-0.096. According to the results of obser-
vations of 2015-2020, the bird was recorded throughout the survey site. Importantly, it was noticeably
more common in its northern half, where the population density over five years was on average
approximately twice as high as in the southern half [(0.073 + 0.01) vs. (0.037 + 0.0079), P < 0.05].
In some years, such unevenness was characterized by a difference from 6.8 times [(0.016 + 0.0057)
vs. (0.11 £ 0.024) ind..km™ in 2015] to 14 times [(0.0037 % 0.0037) vs. (0.051 % 0.0099) ind.-km™>
in 2016]. On average for the investigation period, the black-legged kittiwake was the most abundant
in the extreme northwestern part of the survey site, where its density was (0.15 * 0.038) ind.-km™.
We did not note mass aggregations: in 77% of cases, the number of birds simultaneously observed
in a section of 0.18 km? was 1-2, and in other ones, 3—10. The share of encounters of more abundant
groups (e. g., 45 ind. on 25 August) did not exceed 1.5%. In a seasonal aspect, on average for several
years, abundance increased August to September. Thus, according to our census in October 2017,
distribution within the survey site was uniform, and population density was relatively high, close
to the maximum for August—September 2015-2020: the value was (0.11 * 0.023) ind.-.km™ (for two-
decade time periods we identified, means are significantly different, P < 0.01). Dynamics registered
in August—October is generally consistent with phenology and nature of post-breeding nomadism
of the black-legged kittiwake during which birds are widely distributed throughout the water area; under
favorable conditions in terms of food supply, they can stay in these spots until late autumn [Krasnov,
Nikolaeva, 2016]. A high abundance persisting in October can be partly determined by migration
of birds from waters adjacent to the Kara Sea (on the islands of the Severnaya Zemlya archipelago
and on other islands, colonies consist of about 20 thousand pairs) which they leave in late September
and in October, sometimes even in late October [Brude et al., 1998; Vidy — biologicheskie indikatory,
2020]. The black-legged kittiwake is also known to nest on the western shore of the Novaya Zemlya
archipelago and to migrate through the Kara Sea to the Pacific Ocean [Ezhov et al., 2021].
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The glaucous gull. Its mean long-term abundance during the investigation period was
(0.067 + 0.014) ind.-km™; lim was 0.031-0.1. With the exception of a pair of 2018 and 2019, dif-
ferences between years are significant (P from < 0.01 to < 0.05). The glaucous gull was recorded
throughout the survey site. However, in some years, we revealed a definite confinement to shallow
areas (< 50 m) adjacent to the Yamal Peninsula coast. For example, in August—September 2019 and 2020,
more than 82% of birds were counted within the boundaries of the specified area (0.12
and 0.025 ind.-km™ for shallow areas and other depths, respectively, P < 0.001). No latitudinal interan-
nual differences were established in distribution throughout the survey site (see paragraphs on the fulmar
and black-legged kittiwake). There was practically no flocking: in 95% of cases, the number of glaucous
gulls simultaneously observed in a section of 0.18 km? was 1-2, and the highest number registered did not
exceed 10 (less than 1% of encounters). In August—September, population density was stable or slightly
decreased in the second half of September (the differences for three identified two-decade time periods
are non-significant). In October, the value was 5 times lower (difference with abundance in the second
and third decades of September is significant, P < 0.01).
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Fig. 8. Distribution of the glaucous gull in the survey site area in the southwestern Kara Sea in August—
September 2015-2020 and October 2017

The Heuglin’s gull. Interannual fluctuations in its abundance are the least pronounced
among those for Laridae representatives. Specifically, with the mean long-term population density
of (0.066 + 0.0049) ind.-km™, the minimum and maximum in 2015-2020 were related as 1 : 1.6 ac-
counting for 0.05 and 0.08 ind.-km™, respectively (differences in annual values are non-significant).
Assumably, this is driven by the facts that the species is not prone to long migrations and inhabits
tundra and coastal zone for most of summer: there, food resources are more stable, and their occur-
rence is more predictable [Yudin, Firsova, 2002]. This assumption is consistent with the recorded
change in the seasonal distribution of the Heuglin’s gull, as it preferred coasts and shallow areas in Au-
gust and September. Within 1-20 August on average for 2015-2020, this species stayed in coastal
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shallow areas: at a distance of 0—20 km from shore, birds were encountered 4.7 times more often than
in other spots [(0.043 £ 0.025) vs. (0.009 = 0.0036) ind.-km™, P < 0.005]. Within 21 August — 9 Septem-
ber, with a 5-fold rise in the total distribution density throughout the survey site (0.016 to 0.08 ind.-km,
P < 0.01), the difference in values was 3.4 times [(0.2 + 0.049) vs. (0.058 + 0.091) ind.-km™].
For 10-30 September, we have no data for the immediate coastal area (0-20 km). A comparison
of the population density in a zone of 20—40 km and in other water areas even shows a slight relative
increase in abundance with distance from shore [(0.025 £ 0.01) vs. (0.032 £ 0.01) ind.-km™] (the differ-
ence for these two areas is non-significant) against the backdrop of a decrease in abundance in the survey
site area compared to that for previous time period by 2.6 times (0.08 to 0.03 ind.-km™, P <0.001). Birds
were seen until 24 September. Taking into account the complete absence of encounters in the first two
decades of October (2017), we can presume that the latest dates of the Heuglin’s gull leaving the site
are the last five days of September.
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Fig. 9. Seasonal changes in the distribution density of the Heuglin’s gull at different distances
from the coast in the southwestern Kara Sea

The Arctic tern. Apparently, the given graph of the interannual dynamics of the species abundance
does not reflect the real picture. The peak in the population density in 2019 is a consequence of the co-
incidence of observation dates within many sections in the coastal zone with the dates of the seasonal
concentration of birds in this biotope. So, the mean annual abundance of the Arctic tern at the survey
site was lower than that determined for five years [(0.025 £ 0.015) ind.-km™]. Moreover, annual fluctu-
ations occurred within a range of values for other years (lim was 0.0026-0.014). In August, the mean
abundance for the entire area was (0.036 * 0.014) ind.-km™. Birds were noted everywhere, but way
more often (by 9 times), they were encountered at a distance up to 20 km from the Yamal Penin-
sula coast [(0.13 + 0.06) vs. (0.014 + 0.0061) ind..km™, P < 0.01]. In September, the Arctic tern
was no longer recorded in the coastal zone; throughout the survey site, the distribution density averaged
(0.0014 + 0.00087) ind.-km™ having decreased by 25 times compared to that for August (P < 0.01).
In the studied water area, the same as in many other spots of the range, the coastal zone is the main
place for searching for food during the nesting season [Dmitriev et al., 2015]. According to our data,
the confinement of migrating broods of the Arctic tern to coastal shallow areas may be due to a per-
sistent preference of this zone as the main feeding biotope at the beginning of autumn migration.
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A 20 km wide strip of the water area named coastal is arbitrary, as it shows the difference between
two identified zones quite schematically. Probably, closer to shore, the population density can be much
higher than 0.13 ind.-km™.

The pomarine, Arctic, and long-tailed skuas. The mean abundance for these three species
for 2015-2020 was (0.046 + 0.0074), (0.014 + 0.0023), and (0.0039 * 0.00095) ind.-km™, respec-
tively (72, 22, and 6%). Taking into account individual significantly different pairs of years (2015
and 2020 for the pomarine skua, P < 0.01; 2019 and 2016 for the Arctic and long-tailed skuas, P < 0.05),
lim values for three species were close to 0.025-0.1, 0.0047-0.29, and 0.002-0.01 ind.-km™, respec-
tively, i. e., ratios were fairly similar (1 : 4, 1 : 6, and 1 : 5). Fluctuations in the population density
of the long-tailed skua are likely to be greater: its abundance is extremely low, and in some years,
no birds of this species were observed in sections. In 92% of cases, the pomarine skua was noted in a sec-
tion of 0.18 km? alone or in pairs; in 7% of cases, 3-6 ind. were recorded. The most abundant group
consisted of 17 birds (< 1% of cases). For the Arctic skua, the results of division into similar groups
show encounters of 1-2 ind. in 100% of cases; for the long-tailed skua, those show encounters of sin-
gle birds in 100% of cases. The quantitative prevalence of the pomarine skua is consistent both with
its greater propensity for sea nomadism, especially in years of poor breeding [Yudin, Firsova, 2002],
and with a higher abundance in nesting sites. Thus, observations in a permanent stationary spot of 25 km?
on the Yamal Peninsula (data averaged for 1988-1993) allowed revealing a ratio of breeding pairs (%)
close to 84 : 8 : 8 [Ryabitsev, 1995]. In our study, all three species were represented almost exclusively
by adult and immature individuals older than one year which were found everywhere. During the inves-
tigation period, we saw a yearling (a skua unidentified down to the species level) only once, and this
suggests either very low breeding success in all years of observation, or minor use of the marine area
by young skuas during our bird counts. The last single pomarine and Arctic skuas were noted on 9
and 20 October, respectively.

The great skua. The survey site is located near the modern periphery of the species range;
apparently, this factor, along with other ones, determines the rarity of this bird in the studied
water area [The IUCN Red List, 2023]. A total of 6 great skuas were encountered over five
summer seasons (26 August to 12 September): from 1 ind. per season (2015, 2018, and 2020)
to 2 ind. per season (2019). This bird was not noted in 2016.

The Briinnich’s guillemot. Its mean long-term abundance was (0.16 + 0.094) ind.-km™; lim
was 0.001-0.44. The southern Kara Sea is the area of post-breeding migrations of this species, presum-
ably, from the nearest colonies of the Southern Island of the Novaya Zemlya [Belopolsky, 1957; Vidy —
biologicheskie indikatory, 2020]. In its vicinity and to the west, a high abundance of the Briinnich’s
guillemot (up to 5.2 ind.-.km™) is revealed since the first five days of August, and values can remain
at this level up to the third decade of October [Krasnov et al., 2002]. Population density of birds
migrating to the survey site fluctuates sharply from year to year; probably, it depends on the state
of food supply both in the southeastern Barents Sea and southern Kara Sea. Dynamics of the species
abundance in the studied water area is not similar to dynamics of abundance of the above-mentioned
black-legged kittiwake and fulmar which also migrate there from the Barents Sea. Accordingly,
abundance of the Briinnich’s guillemot may vary depending on availability of other food items localized
in the depth range inaccessible to the fulmar and kittiwake. The results of hydrobiological studies
in the Kara Sea evidence for the formation of a high density of macroplankton in August—September
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in the southern sea (in the area exposed to the effect of Atlantic water masses). Macroplankton belongs
to key food items of the Briinnich’s guillemot in some parts of its range [Bakken, 1990; Barrett et al.,
1997]. Moreover, distribution of macroplankton [Themisto libellula (Lichtenstein in Mandt, 1822)
(Hyperiidae) and Thysanoessa inermis (Krgyer, 1846) (Euphausiidae)] may be related to the occur-
rence of the guillemot in the studied water area [Ekosistema Karskogo morya, 2008]. In September,
aggregations of the polar cod 8-25 cm long are noted there as well [Dolgov et al., 2011; Ekosistema
Karskogo morya, 2008]. The fact that the Briinnich’s guillemot searches for food at relatively great
depths can be indirectly confirmed by frequent observations of its diving for 2-3 min. Its low abundance
in the shallow coastal zone with a depth down to 50 m (in a shelf area with a moderate distribution
density of food zooplankton) can also indicate the specificity of its feeding [Orlov et al., 2020]. Thus,
for 2,502 km of the route within the boundaries of indicated shallow areas in 2015-2020 (31% of the to-
tal length of the route), 27 Briinnich’s guillemots were encountered (2.5% of the total). Outside shallow
areas, these birds were recorded everywhere, without a noticeable drop in population density with
increasing depth and even vice versa. Thus, the species was more often registered in the deepest parts
of the survey site: in isobath intervals of 50-100 and 100-150 m, with similar census, we encountered
264 and 646 ind., respectively. Apparently, the seasonal dynamics of the Briinnich’s guillemot is not
correct for 10-29 September: within these dates, the vessel was located in the northern part of survey
site, where the population density of this species was relatively low in all years of observation. Analyzing
data for October 2017, it can be assumed as follows: abundance of the Briinnich’s guillemot was also
high in August—September of the year when there were no bird counts. Because of molting of flight
feathers in August and September and the loss of the ability to fly, 86% of birds were observed on water
during these months (in October, only in 29% of cases). Birds formed small groups, and population
density was similar in August and September 2019 and 2020 and in October 2017: (3.57 £ 0.3),
(3.43 £0.27), and (3 + 0.37) ind. per encounter, respectively.
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Fig. 10. Distribution of the Briinnich’s guillemot in the survey site area in the southwestern Kara Sea
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The black guillemot. This Alcidae species is also characterized by sharp fluctuations in the popu-
lation density over the years. With the mean value for five years close to (0.0026 % 0.0012) ind.-km™
and lim of 0.0006-0.007, against the backdrop of significant differences in data for adjacent years
(2018, 2019, and 2020, P < 0.01), abundance values between individual years could be related as 1 : 13.
In a seasonal aspect, there is a gain in the number of the black guillemot encounters, especially
clear September to October: the population density rises (0.004 + 0.002) to (0.03 + 0.014) ind.-km™
(P < 0.05). In the European North, juvenile migrations of the black guillemot occur in Au-
gust—September and are followed by mass post-molting migrations in October [Gaginskaya, 2016].
This may have caused an increase in abundance we observed in October. The black guillemot win-
ters in polynyas of the southwestern Kara Sea (Ob—Yenisei and Yamal polynyas) [unpublished data
of Yu. Goryaev]. A noticeable rise in its population density by autumn may also be associated with
the beginning of concentration in spots of upcoming wintering. We registered the first birds in winter
plumage already on 24 August, and such encounters amounted to more than half of all observations
in September.

The little auk. This rare species was seen in the survey site area during its migration. It was noted
only once, on 3 October, 2017. There were no observations on earlier dates, and this may evidence
for the fact that the little auk does not appear at the site until October.

Possible reasons for fluctuations in abundance of some seabirds at the survey site. Groups
of seabirds of various species in the studied water area may include different individuals: for some
of them, summer-autumn nomadism may be limited to the Kara Sea, while for others, it may also cover
the Barents Sea. The similarity of these water areas as a habitat for birds during the investigation period
is confirmed, for example, for the black-legged kittiwake, fulmar, and Briinnich’s guillemot [Seabird
Tracking Database, 2023; Seapop, 2023]. For other species of seabirds, migration to the Kara Sea
from neighboring seas (or its absence) has not been proven, and it remains unclear within the boundaries
of which areas certain factors determine dynamics of the population density. For some species migrating
to the Kara Sea from the Barents Sea, abundance in the studied area may be driven, among other factors,
by the trophic situation outside the Kara Sea. Thus, as established earlier, the summer-autumn distri-
bution of the black-legged kittiwake and fulmar in the Barents Sea is largely governed by abundance
and localization of mass species of schooling fish, in particular, the polar cod and capelin in the eastern
sea [Borkin et al., 2006]. When comparing the dynamics of the total stock of these fish in the Bar-
ents Sea [Barentsportal, 2023] with the interannual dynamics of density for the black-legged kittiwake
and fulmar, a certain negative correlation (r = —0.83) can be traced, for example, for the black-legged
kittiwake. This may evidence for its more active penetration into the Kara Sea during years of the low
stock of the polar cod in the eastern Barents Sea due to the lack of concentration of this food items
and wider dispersal of birds during feeding nomadism. A less close correlation is seen (in 2016-2020)
for the fulmar which is also concentrated in the Barents Sea on aggregations of the polar cod
and capelin (Fig. 11). According to the literature source cited, the size of stock of the capelin and polar
cod is given with an indication of possible over- or underestimations of the results of ichthyological
surveys. Our data on abundance are also characterized by pretty high representativeness errors. Any-
way, for the black-legged kittiwake and fulmar, values of the maximum and minimum abundance coin-
cide with values of the minimum and maximum stock of the capelin and polar cod in the Barents Sea,
respectively.
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Vagrant species. The group of species recorded outside the range includes the northern gannet,

common gull, black-headed gull, and European herring gull observed 1 to 2 times over six years. When

reporting vagrant species at the survey site or in its vicinity, other researchers also listed the lesser black-

backed gull Larus fuscus (Linnaeus, 1758), great black-backed gull Larus marinus (Linnaeus, 1758),
and the little gull Larus minutus (Pallas, 1776) not encountered by us [Dmitriev et al., 2006; Lunk,

Joern, 2007].
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Conclusion. In the studied area of the southwestern Kara Sea, 28 species of water birds and seabirds

of 7 families were recorded in the summer-autumn period which use these waters during autumn

migration and feeding nomadism.
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Among water birds, the most abundant ones are the long-tailed duck, king eider, and black-
throated diver (about 62, 14, and 10% of all birds in this group, respectively). Within the summer-
autumn season, these species are concentrated in shallow coastal areas of the survey site which
may be preceded by their molting in these waters. There is a simultaneous redistribution of the long-
tailed duck and divers (it is not yet related to the mass migration) to more seaward areas, up to 200 km
from shore. Other Gaviidae and Anatidae species characterized by the low occurrence within the survey
site seem to be concentrated or migrate to the south of the studied area or in close proximity to shore.

On average for several years, the group of seabirds is dominated by the Briinnich’s guillemot (31%),
fulmar (15%), glaucous gull (13%), Heuglin’s gull (13%), black-legged kittiwake (11%), and pomarine
skua (10%). Less abundant species are the Arctic tern (5%), Arctic skua (2.5%), long-tailed skua (0.7%),
and black guillemot (0.5%).

Values of population density we determined are based on a relatively small number of years; those
are characterized by high statistical errors and, apparently, do not fully reflect real variability over years
and months. Data obtained require further clarification, with the identification and more thorough inves-
tigation of individual areas of open water (coastal shallow areas, littoral zone, efc.) and analysis of habi-
tat conditions (food supply, breeding conditions, and so on) both within the survey site and in a wider
zone of the summer-autumn stay. Taking this into account, the results of the work can have both gen-
eral scientific significance (study of population dynamics) and environmental one. These data can serve
as the basis for the development of a package of measures to protect birds from possible negative effects
during the intended exploitation of hydrocarbon deposits on the shelf and the intensification of shipping
along the Northern Sea Route.

Field observations were carried out within the environmental monitoring in the licensed areas of the Kara Sea
in 2015-2016 and 2018-2020 (Krasnoyarskgazprom Neftegazproekt) and within the industrial environmental mon-
itoring during construction of wells in the licensed areas on the Kara Sea shelf in 2018-2020 (Institute of Environ-
mental Survey, Planning & Assessment). The material was sampled within environmental studies in the Kara Sea

waters by order of Gazprom Nedra for Gazprom.
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IOro-zanagnast yacte Kapckoro Mopss — MayiousydeHHast 00JIaCTh JIETHE-OCEHHUX HAaryJIbHBIX
KOUYEBOK M CE30HHBIX MHIpAlMii BOMHBIX W MOpPCKMX mnTHl. EE€ mensd BKIOYaeT paiioHbI,
MepCTIeKTUBHBIE [T  JTOOBIYM  YTJIEBOAOPOJHOTO CHIpbSI M WMHTEHCU(UKAIMK CYAOXOJCTBA
o CeBepHOMY MOPCKOMY MYTH, YTO JeJiaeT HEOOXOAUMBIM MOCTOSIHHBI MOHUTOPHHI MTHUI] B 30HE
BO3eHcTBUs 3TUX (pakTopoB. Ha mpotrspkeHun aprycra u centsaops 2015-2016 u 2018-2020 rr.,
a TakXke B KOHIIE CEHTsIOpsi — MepBOi M BTOPOHM Jekagax okTsops 2017 r. mpoBeseHbl yUETHI
NITHI] HA yYacTKe aKBaTOpHWH B 10:)kHOW dactu Kapckoro mops. Mcmons3oBaHa METOIMKA CyJOBOTO
TPAHCEKTHOTO yU&Ta J1sl OJTyYeHns MoKasaTela YMCIeHHOCTH ocobeil Ha 1 km2. Ha 3Toit akBaTopun
orpesieieHo 28 BUIIOB NTUIl U3 7 ceMeHCTB (rarapoBbie, OJIyIeBble, OYpeBECTHHUKOBBIC, YTHHbIE,
YaKOBHIe, TOMOPHUKOBHIE W UMCTHKOBBIE), B TOM YHWCJie 6 BHUIOB, MMEIOIIUX OXPAHHBIA CTaTYyC.
W3 rpynmnbl BOJHBIX NTHI MOJTyYCHHbIE JAHHBIE WCCIIEAOBAHWN B aBrycTe — OKTAOpe HamOolsee
00CTOATENbHBI U1 YEPHO3000 Trarapbl, MOPSIHKM W Traru-rpeOeHyIIKN (rarapoBble W YTUHBIC).
UuncieHHOCTh 3THX BHUJOB HaKaHyHE OCEHHEro OTJIETa MTHIl (aBrycT) HapacTaja B MEJIKOBOTHOHN
YacTH aKBaTOpPWU, MpWIEraoineil K MoOepexbio; MOo3[JHee CIeJoBajl0 MX paccesiHMe B Oolee
rJIyOOKOBOJIHBIE PAMiOHBI K 3amajay oT mojiyocTpoBa SAmait. [11oTHOCTh MOMyNSIUI HA TPUOPEKHBIX
MEJIKOBOABAX B IMEPUOJl HAMOONee AKTHBHOTO OCBOEHHS TOTO OMOTOMA COCTAaBIAeT (OC.-KM 2):
yepHo30001i rarapsl — (0,17 * 0,036), mopsinku — (4,87 £ 1,2), raru-rpedenymku — (2,1 + 1,25).
[penmnonoxkureibHO, MoKa3areib IUIOTHOCTU 3HAYMTENLHO OOJIbIe JI BCeX TPEX BUJIOB MTHIL
Ha MEHBIIMX JAUCTAHIMSIX OT Oepera, He OCMOTPEHHBIX ¢ OopTa cyaHa. [Ipoure BU/IbI IPYIIIbI BOTHBIX
ntul (KpacHo300as rarapa, CMOMpCcKast rara, 4yépHasi Ka3apka, OejioJIo0blid I'yCh U I'yCh-T'YMEHHHUK )
Ha OTKPBITON aKBaTOPUH PEIKU W, TIO-BHIMMOMY, Ha MPOTSKEHUH BCETO JIETHE-OCEHHETro Meproja
B OCHOBHOM IIPUYpPOUYEHHI K OoJiee y3KOW MPUOPERKHON 30HE. DTOT ke IMOKazaTelb YMCIEHHOCTH
KOUYIOIIUX 0coOell MOPCKUX NTHIl (OypeBeCTHUKOBBIEC, YaKOBBIC, TIOMOPHUKOBBIE M UMCTHKOBBIE),
pacCuMTaHHbI Ui BCEH aKBAaTOPHM MOJMIOHA, B CPEJHEM 3a 5 JeT Ui aBrycTa M CEHTSOps
COCTaBJIIET (OC.-KM_Z)i s roymeima — (0,078 £ 0,026), 6ypromuctpa — (0,067 + 0,014),
moeBkn — (0,061 + 0,016), monsiproit kpaukun — (0,025 + 0,015), 3anagHOCHOMPCKOI Yaliku —
(0,066 = 0,0049), cpeanero, KOPOTKOXBOCTOTO U JJIMHHOXBOCTOrO momMopHUKoB — (0,046 + 0,0074),
(0,014 £ 0,0023) u (0,0039 £ 0,00095) cooTBeTCTBEHHO, TOJICTOKMOBON Kaipbl — (0,16 + 0,094),
aTnantudeckoro uuctuka — (0,0026 £ 0,0012). B koHIie CEHTAOpsA — OKTSAOpEe UHMCIEHHOCTh
MOEBKH, TJIYIBIIIA ¥ TOJCTOKJIIOBOM KaWpbl HE3HAYMTEIbHO CHMKAETCS WM OCTAaETCs Ha ypOBHE
CEHTSIOPhCKOM, a YMCIEHHOCTh aTJIAHTUYECKOro YMCTHKA yBennmunBaercs B 7 pas. [lonspHas kpauka,
3anajiHoCUOMpCKasi Yailka M JUIMHHOXBOCTHIM TMOMOPHMK HMCYE3al0T C aKBaTOPUHU, a OYproMHCTp
Y CPEeJHUN U KOPOTKOXBOCTHIN IIOMOPHUKH BCTPEYAIOTCS 3HAUMTENILHO PeXe WK IMOYTH ucue3anT (5-
, 40- u 30-kpaTHOE CHIKEHHE UYHCJICHHOCTU COOTBETCTBEHHO). B 11ei0M, B MHOTOJIETHEM acIieKTe,
CIYIBII, TPU BHUJA TOMOPHUKOB, OYpProMHCTP, MOEBKa, MOJISIpHAs Kpauyka M aTIaHTUYeCKUN
YMCTHK OCBAMBAIOT BCIO aKBATOPHIO MOJMIroHa. IIpu 3TOM [UIsl TJIymbiiiia, MOEBKM M OypromucTpa
B OTIEJbHBIE TOJbl HAOMOIEHWI OTMeYeHa HEPaBHOMEPHOCTh pacIipelesieHus, BhIpaxaromiasics
B cyllecTBeHHbIX (0T 3 10 17 pa3) pasiuuuMsAX UMCIEHHOCTH Ha KPYMHBIX (TOpAAKa 25 THIC. KM?)
y4JacTKax MCCJIeJOBAHHOM aKBaTOPUH. 3anaJHOCUOMPCKast Yaiika 1 MmoJisipHasi Kpauka B ITPOI0JIKEHHE
BCEro TNpeObIBaHWS Ha AKBATOPUM IPUYPOYEHBI B OCHOBHOM K TPUOPEKHBIM MEJTKOBOIbSM,
rJe B TMEpUOIbl CE30HHOTO MaKcMMyma cocpenoToueHo a0 80-90 % oOmiero KomwmuecTsa
ocobeit Ha mosuroHe. HampoTuB, ToJCTOKIIIOBasi Kaiipa n30eraeT 30HBI MEJTKOBOAWUMN (TJIyOWHBI
1o 50 m). Penku Ha oOciieJOBaHHOM aKBAaTOPUU 3aJIETHBIC BUJIBI (CEBEpHAsI OJIyINa, CH3asi, 03EpHas
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U cepeOpucTasi Yaliku), BUJIbI, BCTPEUCHHbIC B NIeprQepriiHON YacTu ux obiero apeaia (GOJIbIION
MOMOPHUK ¥ Cepblil OypeBeCTHWK), BUJBI, pelKHEe Ha COBPEMEHHOM 3Tare CYyIIeCTBOBAHUS
YX MOMYJIAIMiA (OeIOKITIoBast rarapa), a TakKe Te MTHUIIbI, OCHOBHON OMOTOIN OOUTaHUsI KOTOPHIX OBLI
HEJIOCTAaTOYHO W3y4yeH (TyprHaH, CMOMpCKas rara, 4épHas Ka3apkKa, T'yCh-TYMEHHHMK U OeJIooObIN
I'YCb), U CE30HHO pe/IKue (JIIOPUK).
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