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The most important stage of keeping seals in captivity conditions is training of pups which have finished breast-
feeding to feed on solid food (fattening). On expedition in 2016 the Murmansk Marine Biological Institute
(MMBI) staff captured five pups of the Atlantic gray seal (Halichoerus grypus grypus) for the purpose of car-
rying out experimental studies. The caught animals were transported to the MMBI aqua complex in Gadzhievo.
Three of the five captured animals began to feed on thawed fish without additional measures. A forced battening
method was successfully applied for the two remaining animals. Additions made to the original technique of

forced battening have proved its efficiency.
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Introduction

One of the most interesting mammalian
groups for studying are the Pinnipeds and, in
particular, representatives of the Phocidae fam-
ily. Simultaneous living in water and land-air
environments allows the pinnipeds, being sec-
ondary-aquatic animals, to preserve the capabili-
ties of terrestrial mammals. Pinnipeds are able to
hold their breath for a long time and withstand
water pressure at depths over 100 m. They are
able to regulate the heat loss in the water due
to the narrowing of blood vessels and counter-
current heat exchange (Pearson et al., 2014).
In addition, unlike cetaceans (Cetacea Brisson,
1762), earless seals (Phocidae Gray, 1821) and
eared seals (Otariidae Gray, 1825) have a suf-
ficiently developed sense of smell (Laska et al.,
2008; Voynov et al., 2013) and vision (Mass &
Supin, 2007; Griebel & Peichl, 2003). They are
able to move overland and to be for a long time
outside the water environment.

The staff of the Murmansk Marine Biologi-
cal Institute, Kola Scientific Centre of the Russian
Academy of Sciences (MMBI) has accumulated
numerous data on the feeding, adaptation and
maintenance of the earless seals under condi-
tions of captivity (Kavtsevich & Erokhina, 2007).
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Studies of pinnipeds under the captive conditions
have made it possible to obtain data on the physi-
ology, behaviour, capabilities of sensory systems,
biochemistry and blood cytology of these animals
(Kavtsevich & Erokhina, 2007; Ishkulov et al.,
2013; Voynov et al., 2013; Yakovlev et al., 2016).

The grey seal (Halichoerus grypus Fabricus,
1791) is one of the most prominent species of
the northern earless seals. Its Atlantic subspe-
cies Halichoerus grypus ssp. grypus (Fabricius,
1791) is included in the Red Data Book of Mur-
mansk region (Kavtsevich & Erokhina, 2014).
A close connection with the coastal zone al-
lows these animals to acquire a high degree of
resistance to external factors. That causes their
low mortality under artificial conditions (Kon-
dakov, 2005). This feature allows Halichoerus
grypus to be the most promising species of ma-
rine mammals when they are used as an element
of biotechnical systems in the Arctic seas (Ma-
tishov et al., 2007, 2015).

The study of the keeping and adaptation of
marine mammals under captivity conditions can
be of great importance for nature conservation
work directed to the reproduction and replenish-
ment of populations of rare and endangered spe-
cies (Vishnevskaya et al., 1990). One of the most
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important tasks at the initial stages of adaptation of
seals under captivity conditions is the primary fat-
tening of pups. The success of this stage can affect
both the animal survival and the possibility of their
further training (Kavtsevich & Erokhina, 2007).
The status of a protected species limits the
possibility of withdrawal of wild animals from
their natural environment. Therefore, there are
few studies devoted to the primary fattening of
Halichoerus grypus pups, especially in Russian-
language publications. In this regard, one of the
tasks of our study was to describe the experience
gained in successful forced fattening of Halichoe-
rus grypus pups and changes introduced by the
authors into the methodology used previously.

Material and Methods

In order to conduct research, the MMBI staff
received permission to capture Halichoerus gry-
pus pups. The capture was carried out near the
Bolshoy Kiy Island, Murmansk region (Fig. 1).

This island is located in the Varanger Fjord
Bay, Barents Sea, 2 km from the Peninsula Ry-
bachiy. South-west of the Bolshoy Kiy Island
there are Bolshoy Aynov and Maly Aynov is-
lands. They are also considered as the sites of
coastal rookeries of Halichoerus grypus and be-
long to the nature protection zone of the Kan-
dalaksha Nature Reserve. The eastern and north-
eastern coastal parts of the island have a gently
sloping shore and they are close to the Rybachiy
Peninsula. Due to such a location, the sea dis-
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turbance is less in this area. That in turn allows
us to make landfall directly to the shore with a
small vessel. In 2005, the MMBI staff conduct-
ed a successful expedition to catch Halichoerus
grypus pups on this island. Therefore the expedi-
tion of 2016 was carried out at the same place.

The check out of the research group from
Murmansk was held on 23 December 2016. The
staff of the expedition (four employees) and
equipment were placed on a ship based in the
Liinakhamari village. After a short transition,
the expedition staff reached the Bolshoi Kiy Is-
land. During the expedition, the staff members,
being scattered at a short distance from each
other, were moving along the island coastline.
If a puppy was found (Fig. 2), all expedition
members gathered, after which an animal was
placed in a net bag and was left at the same
place (Fig. 2).

The capture of animals was carried out with-
out any special gear. Approaching a pup, one
of the employees fixed his hind flippers. And at
that time a second employee put the net bag over
the pup’s head. Then the net bag was carefully
stretched around the animal body. In our opin-
ion, the mentioned method of capturing is the
most gentle, because it allows us to immobilise
an animal with the least amount of manipula-
tions. At the same time the experience of catch-
ing and transporting the seals shows that the ani-
mals captured this way behave more calmly than
the seals placed in the transport box.
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Fig. 1. The place of capture of Halichoerus grypus pups, Bolshoy Kiy Island.
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Fig. 2. Halichoerus grypus pup, the detec

For capturing the entire coast and central part of
the island were surveyed. In total, seven individuals
were found. Four of them animals had molted and
three ones were in a state of molting. Mature Halichoe-
rus grypus (two individuals) were registered once: in
the water at a distance of about 15 m from the shore.
The pups were found in the eastern and north-eastern
parts of the coastal zone of the island. All the caught
seals had finished the period of milk feeding. In total,
five animals were selected. Two of these pups still had
the embryonic fur (at the body area, while the head and
fins were free of fur), and the other three had complet-
ed molting. At the selection, we took into account the
degree of animal aggression in relation to humans.

Pupping dates of Halichoerus grypus in colo-
nies of the Murman are from late October till mid-
December, depending on the colony (Kondakov,
1998). The lactation period lasts 2—3 weeks (18 days
on average). After that the animals can starve within
10 to 28 days. The reasons for this starvation are not
completely revealed. Although there is a suggestion
that the physiological changes occurring in that pe-
riod may be related to the development of the ability
to dive (Hall, 2002). Taking into account the feed-
ing and starvation periods, we have approximately
estimated the age of the captured animals at 46
weeks, depending on the molting stage.

13 Hours after the capture all animals were taken
to the MMBI aqua complex in Gadzhievo. There the
pups were placed in coastal aviaries on the snow (Fig.
3). An aviary was a box (2.0 x 1.5 m), the walls of
which were made of wood and carbon fiber. Snow
in the aviary was supplemented when it was melting
and contaminating. At the first few days the animals
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animal placed in a net bag (right).
tried to crawl away from humans. But pups gradually
began to get used to the presence of employees. And
in some cases animals even allowed to touch them
without showing a defensive behaviour. All captured
animals did not have external signs of exhaustion
(underfeeding), despite the difference in size. In natu-
ral conditions, young seals begin to eat after a period
of obligatory fasting. For this reason, forced fattening
was not applied during the first weeks (Mishin & Ka-
vtsevich, 2001). Daily, animals were offered thawed
Atlantic herring fillets. In most cases, the fish did not
cause interest. But in some cases a pup sniffed, and in
consequence, attempted to grasp the proposed feed.
Feeding fish was carried out both with direct contact
(by hands), and with the help of a rod with a fish fixed
to its end. During feeding employee touched whis-
kers and the mouth of an animal by the fish in order
to call the grasping reflex of a pup. Over time, some
captured animals (three of the five) began to suck at
the proposed fish, and then swallowed it.
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Fig. 3. Halichoerus grypus pups placed into coastal aviaries
in the MMBI aqua complex in Gadzhievo.
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Results and Discussion

Three of the five captured pups began to eat in-
dependently without applying of forced fattening.
The first pup began to eat independently after 23
days since the capture moment (15 January, 2017).
The second and the third animals began to eat in-
dependently after four weeks since the capture mo-
ment (21 January and 22 January, 2017 respective-
ly). It should be noted that animals captured before
the molting end started to eat independently (with-
out forced fattening) after four weeks. The deci-
sion to conduct a forced fattening was depending
on the fatness of an animal and the characteristics
of its behaviour.

The appearance and behaviour of one of the
animals differed from the others. This pup showed
less (with respect to other pups) activity. Its re-
action to the approaching humans was less pro-
nounced than of the other animals. There was a
slight weight loss. For this reason, it was decided
to start a forced fattening.

In the practice of MMBI research, if an ani-
mal refuses to independently eat fish, the follow-
ing method of forced fattening is usually used.
One employee holds the animal head, expanding
its jaws apart. At this time the second employee
pushes the fish into the mouth, pressing on the
root of the animal’s tongue (Kavtsevich & Erokh-
ina, 2007). As a rule, this procedure should be
carried out repeatedly until the moment when a
pup starts taking the food himself. Undoubtedly,
the stressful nature of the mentioned method im-
plies caution when deciding whether to initiate a
forced fattening.

To facilitate the process of forced fattening,
we have attempted to introduce some changes into
the original methodology. For this purpose, before
the initiation of a forced fattening, 300 ml of the
prepared solution were injected orally (using a
catheter) to an animal (on 09.01.2017). There was
prepared 1000 ml solution of the following com-
position: 500 ml of sodium chloride (NaCl) 0.9%,
500 ml of 5% glucose, 1 dose of Rehydron®, 20
ml of domperidone (Motilium®). The components
included into the solution were used in order to
increase (activate) the gastrointestinal tract motil-
ity and to replenish the water-salt balance. Half an
hour after the injection of the solution, the animal
was forcibly fed by the thawed Atlantic herring fil-
lets (100 g). At the next feeding (two hours after
the solution injection), a pup began to eat the pro-
posed fish independently. On 18.01.2017, the same
procedure was carried out with one more pup who
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refused to eat fish independently. The only differ-
ence was that after the solution injection the forced
fattening was not carried out. And this pup began
to eat independently already at the next feeding.
Thus, after a single injection of the described solu-
tion, both pups began to eat independently.

At the moment, all five animals are situated in
sea aviaries of an open-air type in the MMBI aqua
complex in city Polyarny, under the conditions of
the Kola Bay. Every day the MMBI staff works
with them to develop the skills of initial and gen-
eral training, which are necessary for carrying out
experimental works.

Conclusions

As arule, the majority of fattened animals be-
gin to eat independently the proposed food. But
in some cases a pup can refuse the fish for quite a
long time. The reasons for this behaviour are dif-
ficult to describe. In such cases, forced fattening
is an obligatory measure to prevent the depletion
of an animal. The main task of this procedure is
rather to train independently eating the solid food
than simple feeding.

The practice of using the solutions of «Rehy-
dron» and sodium chloride (NaCl) during fatten-
ing of marine mammals and other animals is wide-
spread in case of refusal to eat (due to illness or
other reasons) for captive animals or in case of the
rehabilitation of wild animals. There is a difference
of the cases presented above from the fattening
process of seal’s pups which did not begin to eat
independently. It consists in the fact that a young
animal tries the solid food at the first time only af-
ter a natural fasting period. That is why the main
purpose of carrying out the forced fattening is a
stimulation of the gastrointestinal tract work and
increase of food motivation. For these purposes,
domperidone (as part of Motilium®) was used as
the active component of the solution; Rehydron®
and 0.9% sodium chloride (NaCl) solution were
used as auxiliary elements to physically and chem-
ically stimulate the walls of the stomach.

Of course, there was an absence of a statisti-
cally significant number of individuals participat-
ing in this study. Despite of that, the obtained re-
sults suggest that the use of the described solution
makes it easier to carry out the procedure of forced
fattening, thereby reducing the stress pressure on
an animal. This in turn facilitates the process of ad-
aptation of seal pups to captive conditions, allow-
ing faster cure and/or rehabilitate an animal after a
disease or injury in the wild.
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OIIBIT NIPUHYAUTEJBHOI'O PACKOPMA IMEHKOB HALICHOERUS
GRYPUS (PHOCIDAE) HA BUOTEXHUYECKOM AKBAKOMIIJIEKCE
MYPMAHCKOI'O MOPCKOI'O BUOJIOI'HMYECKOI'O HHCTHUTYTA
KOJIbCKOI'O HAYYHOI'O HIEHTPA POCCUHCKOM AKAJTEMAU HAYK
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[Ipu comep:xaHUM HACTOALIMX TIONEHEH B YCIOBUSAX HEBOJIM, BAKHEHUIIMM 3TAOM SIBISETCS NPUYUYCHHE ILEH-
KOB, OKOHYMBIIMX MOJIOYHOE BCKapMIIMBaHME, K NMUTAHUIO TBEPJIOW muilei (packopm). B xoxe sxcrneanimn
2016 1. corpyaHukamMu MypMaHCKOro MOpPCKOTo 6Hosiornieckoro nHetutyta Kosibckoro Haygnoro neHrpa PAH
(MMBI) ¢ nenpio nmpoBeAeHus SKCIEPHUMEHTAIBHBIX UCCIIEA0BAHUK OBIJIO OTIIOBIICHO IISITh LIEHKOB aTJIaHTH-
yeckoro nojsuaa ceporo tronenst (Halichoerus grypus grypus). IlolimanHble >KUBOTHBIE OBUTH JIOCTABJICHBI HA
akBaxoMmiuiekc MMBU B 1. ['amkueBo. Tpoe U3 IATH KUBOTHBIX CTAJIM MUTATHCS Je(GpPOCTUPOBAaHHON PBIOOI ca-
MOCTOSITEIBHO 0€3 MPUMEHEHHs JONOJIHUTENBHBIX Mep. [IJIst IBYX OCTAaBIIMXCS JKUBOTHBIX OBLT YCIIEITHO TIPH-
MEHEH METOJ] IPUHYAUTENILHOTO packopMa. BHECEHHbIE B H3HAUaIbHY0 METOANKY HIPUHYAUTEILHOTO packopMa

JOIIOJIHCHHS ITOKa3ajiu CBOIO Bq)(beKTI/IBHOCTL.

KiaroueBnblie ciioBa: AKBaKOMIIJICKC, HpI/IHy,I[I/ITeJ'ILHHﬁ PaCKoOpM, paCKoOpM, CCpBIﬁ TIOJICHb, YCJIOBHSA HEBOJIH, HICHOK
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