Mopckoii GUONIOTUYeCKUH KypHAI

Marine Biological Journal

@lem'l _
molisiom 2026, vol. 11, no. 1, pp. 35-49
VIEIOM —IBSS. https://marine-biology.ru/mbj/article/view/512

UDC 599.745.3-151-161.2

SEASONAL CHANGES IN THE ACTIVITY OF THE HARP SEAL
PAGOPHILUS GROENLANDICUS (ERXLEBEN, 1777) (CARNIVORA: PHOCIDAE)
IN AN AVIARY

©2026 A. Zaitsev, Yu. Litvinov, M. Pakhomov, A. Troshichev, and A. Yakovlev

Murmansk Marine Biological Institute of the Russian Academy of Sciences, Murmansk, Russian Federation
E-mail: yanmos@yandex.ru

Received 04.02.2025; revised 09.07.2025;
accepted 21.11.2025.

The harp seal Pagophilus groenlandicus (Erxleben, 1777) is one of the most common marine mam-
mals in the northern seas and plays an important role in ecosystem of the Arctic region. At the same
time, this species remains insufficiently studied in terms of behavioral features, particularly in captiv-
ity. The analysis of seasonal changes in the harp seal activity aimed at understanding its behavioral
responses to external stimuli is essential for predicting the species adaptation strategies in a changing
habitat. Experimental surveys of animal behavior in an aviary provide data that is hard or impossible
to obtain under natural conditions. This work was carried out in the aquatic complex of the Mur-
mansk Marine Biological Institute of the Russian Academy of Sciences. The main research method
was the registration of individual behavioral manifestations. To assess the activity of the harp seals,
we selected three behaviors: surfacing, diving, and going to a platform. The analysis of the obtained
data allowed revealing consistent differences in the behavioral patterns of the harp seals through-
out the year. The study showed statistically reliable differences in the behavioral activity of the an-
imal between seasons. The most significant differences were recorded between the spring—summer
period and autumn-winter one. In particular, a drop in the harp seal activity in the autumn—winter
period was noted, accompanied by an increase in the time spent on the water surface during the cold
season.
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The harp seal, or the Greenland seal, Pagophilus groenlandicus (Erxleben, 1777) is one of the most
common marine mammals of the North Atlantic and the Polar Basin [Erokhina, 2003; Lavigne, 2018;
Mishin, 2001; Svetochev, Svetocheva, 2018]. To date, its population is about 7.5 million ind. in the North-
west Atlantic [Hammill et al., 2014] and approximately 9—11 million ind. within entire range [Svetochev,
Svetocheva, 2018]. Undoubtedly, such a large population is important for the Arctic marine ecosystem.
According to various estimates, harp seals can consume 3.5-5 million tons of prey per year in the Bar-
ents Sea; some authors believe that it is comparable to food consumption of such predators, as the At-
lantic cod Gadus morhua (Linnaeus, 1758) and the common minke whale Balaenoptera acutorostrata
Lacépede, 1804 [Bogstad et al., 2015; Lindstrgm et al., 2013; Nilssen et al., 1997, 2000; Nordgy et al.,
2008].
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There are papers discussing P. groenlandicus seasonal migration routes [Haug et al., 1994; Sergeant,
1973] and diet [Kapel, 2000; Mértensson et al., 1994; Svetochev, Svetocheva, 2009; Svetocheva, Sve-
tochev, 2015], and works analyzing morphophysiological parameters [Grenlandskii tyulen’, 2001; Kavt-
sevich, Minzyuk, 2017; Kavtsevich et al., 2020; Nordgy et al., 1993; Svetochev, Svetocheva, 2018].
At the same time, publications devoted to the behavioral characteristics of the harp seal are rare:
not all aspects of the life of marine mammals can be investigated in their natural environment, and sur-
veys on the behavior of other seals do not always allow extrapolation of data to other species. Many
questions remain unanswered when studying animals in the wild; therefore, captive marine mammals
are still a major source of information for several fields, including psychology, immunology, bioacous-
tics, and physiology [Corkeron, 2018]. Housing marine animals in captivity is associated with certain
difficulties; only some species are kept in very limited numbers in zoological collections around the world,
and even they are not always available for research [Haug et al., 1994]. This also applies to the harp seal:
as of the beginning of 2025, only one specimen was housed in captivity in the entire territory of Russia —
in the Murmansk Oceanarium. Studies which describe the effect of weather and other abiotic factors
on pinnipeds (in captivity) mostly cover analysis of the haul-out behavior of seals, and have little to do
with parameters of their activity in water [Moulton et al., 2000], despite swimming is the main form
of behavior of the harp seal.

As a rule, the range of seasonal fluctuations in environmental conditions becomes wider with in-
creasing latitude. Accordingly, the annual cyclicality of biological processes, including behavior, is most
pronounced in animals in temperate and arctic zones [Gwinner, 1981]. In higher latitudes, pinnipeds
have clearly defined annual cycles, and strict adherence to cycle timing is crucial for their existence (this
applies in particular to pagophilic species whose life is strongly linked to processes of seasonal ice forma-
tion). Seasonal changes in animal behavior occur around milestones: reproduction, molting, and migra-
tion (in some species). Corresponding changes in behavior have been often described in terms of activity
level [Moulton, 1997].

Understanding behavior of earless seals and variations of their activity throughout the year is es-
sential for predicting both their response to external stimuli and changes in behavior driven by en-
dogenous biological rhythms. Many earless seals are very mobile predators performing long migrations,
and this makes research on their behavior even more relevant.

The aim of this study was to reveal behavioral changes throughout the year in harp seals housed
In an open-air aviary.

The objectives of this study were:

1) to determine quantity indicators of the active forms of behavior of the harp seal in captivity;

2) to evaluate the statistical reliability of differences in quantitative indicators of the harp seal behavior
in various seasons;

3) to identify changes in various forms of the harp seal behavior depending on the time of year based
on quantitative indicators.

MATERIAL AND METHODS

The harp seal P. groenlandicus belongs to the family of earless seals Phocidae Gray, 1821
and the order Carnivora Bowdich, 1821 [Committee on Taxonomy, 2026; Mammals of Russia, 2019;
The Mammals of Russia, 2012].
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The study covered two immature male harp seals, each aged one year. The animals were caught
on ice of the narrow entrance to the White Sea in April 2010, after the end of juvenile molting (age
of 25-30 days). The harp seals were different in their appearance: the male nicknamed Malen’kii (lit-
erally ‘Small’) had a lighter body color (Fig. 1) and had practically no spots on its belly, while the male
nicknamed Bol’shoi (literally ‘Large’) had many sports on its belly.

Before the start of the experiment, the animals were examined externally to confirm the absence
of characteristic symptoms of diseases (blood samples were not taken). The harp seals had no changes
in their skin condition, and also no discharge from eyes and nasal cavity. They showed no such behavior,
as refusal to feed, “hanging” in water, or staying on a platform for a long time after feeding.
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Fig. 1. Male harp seals: Bol’shoi (literally ‘Large’) on the left and Malen’kii (literally ‘Small’) on the right

The harp seals were kept at the MMBI biotechnical aquatic complex in Polyarny city, near Tonya
Cape in the Kola Bay [Morskie mlekopitayushchie, 2010]. The animals were housed in a rectangular
aviary made with polyethylene pipes (Fig. 2) and equipped with 1.5 m high guardrails along its perimeter.
Before the start of observations, both seals had been living in this aviary for about a year. Over the entire
study period, aggressive interaction between the animals was minor.

On the guardrails, an open net cage was secured. Its parameters were as follows: length of 8 m;
width of 4 m; depth of underwater part of 3 m; height of above-water part of 1 m; and mesh size of 5 cm.
The bottom of this open cage had a frame made of metal bars 1 cm in diameter; those were welded
together in a rectangle. This structure provided vertical tension and alignment of the cage. There was
a wooden platform with a wooden gate, 1 x 1 m, where the animals could rest and where researchers
could easily approach the harp seals.

At one corner of the open net cage, a 4 m long wooden mast was installed, with a surveillance
camera. Its view angle covered the entire aviary area. The aviary complex was roped to a fixed berth
which housed laboratory premises with equipment for recording the footage of surveillance cameras.
A 250 W high-intensity discharge lamp located on the berth allowed recording the animals’ behavior
at night as well. This lamp was on around-the-clock before the start of observations and for their total
duration; accordingly, it was not considered an irritating factor as its effect was constant.

Video recording equipment was used to register behavior: to record all changes in the animals’ activity
over the observation period and later highlight the aspects of our interest (analog black-and-white outdoor
surveillance camera MVK-08, bullet D 60 x 75 mm, 40 TVL, 01 LK-F2, lens M12). When processing
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the video material, the method of registering individual behavioral manifestations was applied. During
observation, all cases of manifestation of the studied activities were recorded [Popov, II’chenko, 1990;
Zaitsev et al., 2018].

Fig. 2. The aviary used to house the harp seals under the study

The following behavioral manifestations were registered:

* active underwater swimming (AUSw), when the harp seal was making forward movements or was
held in place by the movement of its flippers, with its nostrils underwater;

* active surface swimming (ASSw), when the animal was making forward movements or was held
in place by the movement of its flippers, with its nostrils above water;

e resting on the platform, haul-out behavior (HB), when the harp seal was partially or completely
on the platform.

The time of several actions was recorded in the table: ascent moment, diving moment, moments
of entering the platform and leaving it, moment of start of resting in water when flippers stopped moving,
and moment of start of motion after resting in water.

As quantitative characteristics of the motion behavior of harp seals, we used:

* mean duration of underwater apnea;

* mean duration of staying on the surface;

* ascent rate;

* share (%) of time spent underwater and on the surface relative to the total time budget;
* percentage ratio of being on the platform and resting in water to the total time budget.

Since the marine mammals participating in this study were immature, we can claim that we could
not have observed any sexual behavior (a seasonal phenomenon for most pinnipeds). Therefore, assum-
ably, their most significant behavioral responses associated with seasonal biological processes are molt-

ing in spring and migration to feeding grounds and back during summer and autumn [Svetochev, Sve-
tocheva, 2009].
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The time before feeding is the most distinct period of the harp seal activity: the animal is mainly
swimming in water, and it shows practically no other forms of behavior (play behavior, sleep, etc.) [Zai-
tsev et al., 2018]. That is why we selected time segment between 09:00 and 10:00 to assess seasonal
changes in motion behavior of the animals. This was also explained by the lack of cleaning or technical
work in the aviary during that time. The harp seals were fed twice per day every day: in the morning
(10:00-11:00) and in the evening (17:00-18:00). The composition of the feed and its quantity (4 kg
per day for each animal) remained constant throughout the year.

The observations were organized in such a way as to cover all seasons, but also to reduce the vol-
ume of processed data to a statistically acceptable level. At least four-day-long video footage of activity
of the harp seals was obtained for each month. March 2011 was the exception, and its data was provided
as diagrams and tables but not used for statistical analysis. No material was collected for September,
October, and February due to technical reasons. In total, we had video footage for specified time seg-
ments of 51 days for every animal. As the data was processed, 16,544 behavioral acts were registered
for the harp seals: 7,874 for Bol’shoi and 8,670 for Malen’kii.

The results (recorded parameters and descriptive statistics) are given in Table 1.

The Shapiro-Wilk test showed that the data did not fit to a normal distribution; therefore,
the statistical significance of differences between indicators of behavioral activity of the harp seals
in various seasons was assessed with the Kruskal-Wallis H test (for general comparison across
four seasons) and the Mann—-Whitney U test (for pairwise comparison). In calculations for both
tests, Statistica 12 software was used (p = 0.05). The calculations were made both for comparison

of four categorical variables (H test) and for pairwise comparison (U test) [Unguryanu, Grjibovski,
2014].

Table 1. Behavior parameters of two harp seals (B, Bol’shoi; M, Malen’kii) by month

H
Parameter S:;II) 03.2011 | 04.2011 | 05.2011 | 06.2011 | 07.2011 | 08.2011 11.2011 12.2011 | 01.2012 | 03.2012
Active underwater swimming (AUSw)
_ B 232 26.1 42.2 47.4 55.4 28.9 31.4 55.6 214 24.7
Mean (%), s
M 22.9 27.6 31.5 27.6 384 29.1 36.0 35.3 32.6 25.1
. B 10 14 19 19 23 19 18 30 12 14
Median, s
M 14 19 19 22 25 17 19,5 19 16 16
B 9 2 7 8 11 11 7 14 7 7
Mode, s
M 14 13 12 11 15 14 10 10 13 11
B 126 114 116 117 116 106 132 133 117 127
CV, %
M 82 89 105 87 113 106 104 121 134 95
- B 80 66 83 84 84 80 51 84 58 58
0
M 89 53 89 91 90 82 83 66 72 41
Number B 2.1 1.8 1.2 1.1 0.9 1.7 1.3 0.9 1.9 1.8
of ascents
per minute M 2.3 1.9 1.7 2.0 1.4 1.8 1.4 1.3 1.3 1.8
Number B 250 640 432 323 333 403 216 332 469 492
of registrations | M 281 487 610 599 507 410 322 402 376 339

Contunued on the next page. ..
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H
Parameter S:;f 03.2011 | 042011 | 05.2011 | 06.2011 | 07.2011 | 08.2011 | 11.2011 | 122011 | 01.2012 | 03.2012
Active surface swimming (ASSw)
_ B 5.7 7.4 7.6 8.8 9.0 6.6 14.5 104 11.8 8.9
Mean (%), s
M 2.8 3.7 4.1 2.6 4.0 5.2 7.2 9.5 12.9 8.5
. B 4 5 4 5 5 5 8 5 6 4
Median, s
M 2 3 2 2 2 3 6 8 9 7
B 1 2 1 2 4 1 1 1 1 1
Mode, s
M 1 1 1 1 1 1 1 1 1 1
V. % B 109 137 106 95 97 102 115 117 124 142
, %o
M 129 87 114 110 142 107 109 105 130 117
. B 19 17 14 15 13 18 22 16 29 20
0
M 11 7 11 9 9 14 17 17 28 13
Number B 241 582 395 313 320 389 207 329 426 477
of registrations | M 279 445 607 596 493 392 321 401 377 312
Haul-out behavior (HB)
_ B 59 46.6 14.2 12.9 57.4 17.9 154.8 - 29.5 168.5
Mean (%), s
M - 231.7 2.0 7.0 11.1 27.4 - - - 321.0
B 1 17 3 1 3 2 27 - 13 22
%*
M - 40 - - 1 4 - 17 - 46
Number B 13 92 41 7 11 18 23 - 73 27
of registrations M 1 44 1 16 19 _ 1 1 30
n, days B,M 2 7 5 6 4 4 6 5 6
Note: *, share in the total time budget.
RESULTS

Share of the total duration of apnea has a minor difference (73% for the harp seal Bol’shoi and 74%
for Malen’kii). The parameter of ASSw has a more pronounced difference (18% for Bol’shoi and 13%
for Malen’kii), and this is reflected in time each animal is resting on the platform. Thus, Bol’shoi spent
there 9% of total time, and Malen’kii spent 13% (Fig. 3).

Bol’shoi

AUSw
ASSw
HB

Malen’kii

Fig. 3. The share of recorded behaviors in the total time budget for two seals (ASSw, active surface

swimming; AUSw, active underwater swimming; HB, rest on a platform, haul-out behavior)
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Certain differences between the two animals are also clear in the distribution of the total duration
of active forms of behavior and rest in various months within the year. For the harp seal Bol’shoi, rest
on the platform was noted in nine out of ten time periods, with longer resting time in April and November
2011, and January and March 2012 (Table 1, Fig. 4). Malen’kii rested on the platform less frequently,
in five out of ten time periods of observation (April, July, August, and December 2011, and March 2012),
but its resting time was longer (40% in April 2011 and 46% in March 2012) (Table 1, Fig. 5). Total
duration of ASSw was longer for Bol’shoi not only as a mean value within the overall period, but also

in each month. The only exception was December, when the value was 1% higher for the harp seal
Malen’kii than for Bol’shoi (Table 1, Figs 3-5).

100%
80%
60%
40%

20%

0%

B AUSw mASSw mHB

Fig. 4. The ratio of recorded behaviors to the total monthly time budget for the harp seal Bol’shoi

100% -
60%

40%

20%

0%

K v & &
mAUSw mASSw =HB

Fig. 5. The ratio of recorded behaviors to the total monthly time budget for the harp seal Malen’kii

The ascent rate shows how many times per unit of time (1 min) an animal rises to the surface,
with the moment of entering the platform counted in. The mean ascent rate was 1.5 acts per minute
for Bol’shoi and 1.7 acts per minute for Malen’kii. To a great extent, changes in the ascent rate of the harp
seals throughout the year were comparable. Specifically, both animals showed a drop between March
and May 2011: to 1.2 and 1.7 acts per minute, respectively. In June, the value for the harp seal Bol’shoi
continued to decrease, while the value for Malen’kii rose to 2 acts per minute, and later fell to 1.4. Then,
there was a boost to 1.7 and 1.8 acts per minute in August 2011 for Bol’shoi and Malen’kii, respectively.
By December, a decrease was recorded, and by March 2012, an increase was registered (Fig. 6).
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Notably, the total duration of apnea for both animals had a minor difference (within 1%), while
its mean duration had a more pronounced difference. The mean time spent by the harp seal Bol’shoi
underwater was 36 s (with the minimum of 21 s in January and the maximum of about 55 s in July
and December). The mean time spent by the harp seal Malen’kii underwater was 31 s (with an apnea
range of 23-38 s). The difference in the mean duration of ASSw for the two animals was greater than
that in the mean duration of apnea. The mean time spent on the surface was 9 s for Bol’shoi and 6 s
for Malen’kii, with ranges of 5.7-14.5 and 2.6-12.9 s, respectively (Table 1, Figs 7, 8).
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We compared the results of evaluation of statistical significance (p) for the indicators
characterizing the analyzed forms of behavior for four seasons: spring, summer, autumn,
and winter (Table 2).

Table 2. The results of assessing the statistical significance of differences (p) between indicators of various
behaviors of the harp seals (B, Bol’shoi; M, Malen’kii) for four seasons (autumn is represented by one month,
November)

Parameter | Harp seal Tost;ll:;);sall Spring/summer | Spring/autumn | Spring/winter | Summer/autumn | Summer/winter | Autumn/winter
Active underwater swimming (AUSw)
Mean (@) B 0.0762 0.0058 0.9704 0.5000 0.2937 0.2758 0.6477
M 0.0540 0.0227 0.0415 0.1081 0.4533 0.6780 0.9480
- B 0.0127 0.0058 0.0495 0.8118 0.0032 0.1462 0.1704
M 0.0009 0.0077 0.9115 0.2114 0.0143 0.0002 0.1333
Ascent rate B 0.1923 0.4355 0.0268 0.9704 0.5518 0.3421 0.3241
M 0.1423 0.9233 0.3170 0.1038 0.1211 0.0379 0.4727
Active surface swimming (ASSw)
Mean (%) B 0.0007 0.1399 0.0106 0.0007 0.0245 0.0334 0.3961
M 0.0004 0.6303 0.0288 0.0024 0.0032 0.0005 0.0584
¥ B 0.1721 0.2227 0.1946 0.2666 0.1770 0.0968 0.6477
M 0.0004 0.5421 0.0289 0.0012 0.0060 0.0009 0.3275
Haul-out behavior (HB)
Mean (@) B 0.1929 0.1399 0.5782 0.1316 0.1936 0.9173 0.1704
M 0.1018 0.3690 0.1110 0.1266 0.1770 0.2993 0.6477
¥ B 0.0519 0.0200 0.5047 0.0956 0.1096 0.7555 0.2149
M 0.0970 0.3521 0.1110 0.1266 0.1770 0.2758 0.6477

Note: *, share in the total time budget. Values of p < 0.05 are highlighted in bold.

For both harp seals, differences in the mean duration of AUSw in spring and summer were signif-
icant. Malen’kii also featured statistically reliable differences between spring and autumn. However,
no significant differences were revealed for both animals across four seasons. The share of AUSw
relative to the total time budget differed for spring/summer and summer/autumn for both marine
mammals, with differences in spring vs. autumn shown by Bol’shoi and summer vs. winter shown
by Malen’kii. The differences in the total value of AUSw were significant for both animals. The ascent
rate had no reliable differences in most cases, except for spring/autumn for Bol’shoi and summer/winter
for Malen’kii (Table 2).

The pattern for ASSw was different. The mean duration of staying on the surface for both seals
had no significant differences between spring/autumn and autumn/winter. Interestingly, Bol’shoi featured
the lack of statistically reliable differences in the share of ASSw relative to the total time budget for all
four seasons, while Malen’kii had no such differences only between spring/summer and autumn/winter,
the same as in the case of the mean duration of ASSw (Table 2).

Both indicators of HB, its mean duration and the share in total time budget, had practically no signif-
icant differences. The only exception was HB share in the total time budget between spring and summer
for the harp seal Bol’shoi (Table 2).
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DISCUSSION

The choice of the time period for this survey is justified by the fact that the harp seal shows the most
of its motion behavior right before morning feeding [Kavtsevich et al., 2007; Zaitsev, 2011], which
is due to increased food motivation (as a result of a long break between evening and morning feeding).
Compared to the animals’ behavior during other periods, their behavior during the chosen period is pri-
marily swimming in circles, and this is reflected in a more grouped structure of data than in other periods
of activity. That is why the total share of activity of the harp seals Bol’shoi and Malen’kii in the presented
data was 91 and 87%, respectively (see Fig. 3).

Both animals spent time mostly underwater in spring and summer, with the exception of molting pe-
riods (April 2011 and March 2012), when they preferred to stay on the platform. The duration of ASSw
rose precisely in autumn and winter (Figs 4, 5). The share of active forms of behavior was higher in sum-
mer months, but the decreased ascent rate provided evidence for the fact that the animals became less
mobile. This indicator dropped March to July for both harp seals, increased in August, and declined
in autumn. The animals featured different levels of activity in winter.

While analyzing mean values of AUSw and ASSw, we noted that those stand out sharply in Au-
gust (Figs 7, 8), the same as ascent rate. First of all, this concerns the harp seal Bol’shoi. March to July,
AUSw had a tendency for increase in both animals; by August, there was a decrease. We saw an intrigu-
ing pattern when comparing these values with ascent rate and total share of swimming: while the to-
tal share of activity stayed the same, the animals became more active, dived more often, and spent
less time underwater between their dives. The differences in the mean duration of apnea were appar-
ently rooted in the individual characteristics of the marine mammals. Its fluctuations for the harp seal
Malen’kii seemed to be minor, in contrast to those for Bol’shoi; this was expressed, among other things,
in values of the above-considered total duration of AUSw in relation to the total time budget. This
might result from a difference in physical characteristics of the studied animals: Bol’shoi is larger than
Malen’kii [(43.5 £0.2) kg vs. (40 £ 0.2) kg].

As for the mean duration of ASSw, there was a distinction between spring-summer period
and autumn-winter one. Both animals showed an almost doubled mean duration of ASSw in autumn-
winter period than in spring-summer one. It increases until January and decreases by March, which
means that a rise of the mean duration of staying on the surface was seasonal. When comparing mean
values of water and air temperature for above-mentioned periods, we found out that air temperature
drops below the water one in November. As this gap is widening by January, the mean duration of ASSw
increases; the opposite process occurs in March (Fig. 9). Therefore, despite comparable water temper-
atures in spring-summer and autumn-winter, there are pronounced differences in the mean duration
of animals’ staying on the water surface. When comparing the mean duration of ASSw and ascent rate,
we recorded an inverse relationship between these parameters.

HB (staying on the platform) is considered a fairly versatile form of behavior, chiefly depending
on physical and physiological characteristics of a certain animal, which are expressed in the strength
of response to environmental changes [Kavtsevich et al., 2007; Moulton et al., 2000; Zaitsev et al., 2018].
Our initial assumption was that this form of behavior would be observed primarily in spring when harp
seals molt. According to the results obtained, our assumptions were only partly correct. Both animals
exhibit clearly defined, long periods of HB in spring. However, the harp seals also entered the platform
throughout the year, and such a behavior of Bol’shoi in November and January and Malen’kii in Decem-
ber was comparable to that during spring. In case of individual characteristics, the pattern was as follows:
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the harp seal Malen’kii entered the platform less frequently throughout the year (in five months out of ten)
but spent there more time. The harp seal Bol’shoi behaved in the opposite way: it entered the platform
more frequently (in nine months out of ten) but spent there less time.
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Fig. 9. The mean duration of swimming on the surface for two harp seals with graphs of water and air
temperatures

To compare the animals’ behavior in various seasons, we applied statistical criteria. Those showed
that the differences between spring and summer for the mean duration of apnea and for the share
of AUSw in the total time budget can be considered significant for both harp seals. Apparently, this
is governed by the fact that the animals spent most of their time actively swimming underwater in summer
and on the platform in spring. The same reason mediated the difference between summer and autumn
for both harp seals and between summer and winter for Malen’kii. Increased duration of time spent un-
derwater in summer might be explained by avoidance of hyperthermia: swimming is the most effective
way of preventing overheating in seals.

Differences in the mean duration of ASSw are significant between most seasons. The comparability
of such behavior of the harp seals in summer and spring seems to result from the absence of noticeable
fluctuations in this parameter. The same applies to autumn-winter period. Due to a more even distribu-
tion of periods of staying on the platform for Bol’shoi, statistical analysis did not show any significant
differences between seasons in terms of the share of ASSw. Interestingly, for Malen’kii, the differences
were statistically reliable (except for two compared pairs: spring/summer and autumn/winter).

No significant differences were recorded for the duration of staying on the platform depending
on the season. This is mediated by the insufficient number of times this form of behavior was registered.

Therefore, we could assume that the behavioral changes of the harp seals associated with AUSw, HB,
and ascent rate are more individually dependent parameters than ASSw.

Conclusions:

1. Significant differences were revealed in behavioral activity of two studied harp seals in various sea-
sons. These differences were not caused by an exogenic factor, such as food availability, since feeding
was human-controlled.

2. It was shown that the behavioral differences between spring-summer and autumn-winter periods
are the most significant in both animals, especially in terms of active surface swimming.
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3. Anincrease in the mean duration of active surface swimming and a drop in the ascent rate in autumn-

[No. 124013000720-4 (30.01.2024), FMEE-2024-0015].

winter provide evidence for the fact as follows: in this time of year, the harp seals are noticeably less

active, spend on average more time on the surface, and less often rise to the surface. The mean

duration of apnea also reduces.

Further research should focus on the considerable differences in animal behavior between spring-

summer period and autumn-winter one. When assessing the effect of various exogenous fac-

tors on the behavior of the harp seals in captivity, it is reasonable to take into account data

on the differences revealed.
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CE30HHBIE UBMEHEHUA AKTUBHOCTHU I'PEHJIAH/ICKOT'O TIOJIEHA
PAGOPHILUS GROENLANDICUS (ERXLEBEN, 1777) (CARNIVORA: PHOCIDAE)
B YCJIOBUAX BOJIBEPHOI'O COAEPKAHUA

A. A. 3aiines, 10. B. JlutBunos, M. B. IlaxomoB, A. P. Tpomuues, A. I1. IkoBjeB

MypMaHCKHiA MOPCKOH OMOJIOTMUYECKUI MHCTUTYT POCCHIACKON akaieMuu Hayk,
Mypwmanck, Poccuiickast ®enepanus
E-mail: yanmos@yandex.ru

I'pernannckuii Tionenb Pagophilus groenlandicus (Erxleben, 1777), SBusiormuiicsa OqHAM 13 Hanbo-
Jiee pacnpoCTpaHEHHBIX BUJIOB MOPCKMX MJIEKOMUTAIONIMX B CEBEPHBIX MOPSIX M WI'PAIOIIAN BaXKHYIO
pOJIb B 3KOCUCTEME APKTHUECKOTO PErMOHa, OCTAETCsl HEJOCTATOYHO KMCCIIEJOBAHHBIM B acIeKTe To-
Be/ICHUYECKUX OCOOEHHOCTEl, B TOM UHCJIe B YCJIOBUSIX HEBOJIU. VI3yueHre Ce30HHBIX U3MEHEHUN aK-
TUBHOCTH TIOJICHSI C IEJIbI0 TIOHUMAHUSI €r0 TOBEJEHUYECKUX pPeaKlMil Ha BHEIIHUE pa3[paXuTesd
MMEET CYIIIECTBEHHOE 3HAUCHME /I IPOTHO3UPOBAHMS aJaNTAIMOHHBIX CTPATETUN BHUA B M3MEHSI-
IOLIEHCS cpejie OOMTaHUS. DKCIePUMEHTAIbHbIE UCCIIEIOBAHKS MTOBEACHHS KUBOTHBIX B YCJIOBHUSIX BO-
JIbEPHOTO COJIePKaHMUSI MPEIOCTABISIOT IaHHBIE, KOTOPbIE TPYIHO MIIM HEBO3MOKHO MOJTYYUTh ITPH Ha-
OJIIOZICHNM B €CTECTBEHHHIX ycloBUsX. Hactosmasi paborta BhIMOSTHEHA B akBakoMIUiekce MypmaH-
CKOTO MOpPCKOro 6uosorudeckoro nHCTuTyTa PAH. OCHOBHBIM METOZIOM UCCIIEIOBaHUS CTajla Peru-
CTpalvsl OTAE/bHBIX MMOBEJCHYECKUX MPOsBIeHUM. [[/Isi OlleHKM aKTMBHOCTH TIOJIEHEW BBIOpPaHBI Ta-
Kuie (hOpMBI TIOBEJICHHUSI, KaK BCIUIBITHE, MTOTPYKEHUE U BBIXO/ HA TIOMOCT. AHAJIN3 MOJYYSHHBIX JTaH-
HBIX TIO3BOJIAJI BHISIBUTH 3aKOHOMEPHBIE Pa3IMyKsl B TIOBEAEHUYECKIX MTATTEPHAX TPEHJIAHJICKOTO TIOJIe-
HS Ha IPOTsDKeHNH rofa. VccnenoBanre MOKa3aio IOCTOBEpHBIE pa3indrsl B TIOBEIEHUECKON aKTHB-
HOCTH KMBOTHOTO MeXly ce30HaMu. Hanbosee 3HaunMble pa3nnyusi 0OHApYKeHbl MEKIy BeCeHHe-
JIETHUM ¥ OCEHHEe-3UMHUM MePHOJIaMU. B YacTHOCTH, YCTaHOBJIEHO CHIKEHUE aKTHBHOCTH TPEeHJIaH/I-
CKOT'O TIOJIEHSI B OCEHHE-3UMHMIA [IEPUOJI, COTTPOBOK/IA0IIEeCs YBEIMUeHHeM BpeMeHH NpeObIBaHMS
Ha MOBEPXHOCTU BOJIBI B XOJIOMHOE BpeM:I roja.

KioueBnie cioBa: IOBCIACHUE, IBUIaTCIbHAsA AKTHUBHOCTD, FpeHJ’IaH}ICKHﬁ TIOJICHD, BOHLCprIﬁ
KOMIUJIEKC, YCJIOBUA HEBOJIU
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