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Аннотация

Ringed  seals  (Pusa  hispida)  are  the  most  ice-associated  of  all

Arctic pinnipeds. In the Svalbard area, this species has always given

birth, moulted and rested on sea ice. In addition, much of their food

has  been  comprised  of  ice-associated  prey.  Recently,  ringed  seals

have been reported to be using terrestrial substrates as a haul-out

platform in some fjords on the west coast of Spitsbergen. In many

cases the seals involved are harbour seals (Phoca vitulina), which are

extending  their  distribution  into  new  areas  within  the  Svalbard

Archipelago  and  which  are  being  misclassified  as  ringed  seals.

However, this study reports that terrestrial haulout by ringed seals is

also now taking place on rocks exposed at low tide as well as on the

coastline. Recent intrusions of warm Atlantic Water (with associated

prey)  have extended deep into  the fjords of  western Spitsbergen,

resulting  in  deteriorated  ice  conditions  for  ringed  seals  and

expanded habitat  for  harbour  seals.  Over  the  last  decade,  ringed

seals  have  become  more  and  more  confined  in  coastal  areas  to

narrow bands in front of tidal glacier fronts where Arctic conditions

still  prevail.  In  one  lagoon  area,  ringed  seals  are  hauling  out  on

intertidal mud flats in close association with harbour seals. Land can

likely replace sea-ice for many of the ringed seals haul-out needs.

However, for the small dry-cold adapted ringed seal pups that are

normally  born in snow lairs  on the sea ice,  terrestrial  haul-out  is

unlikely  to  be  a  viable  solution  because  of  predation  and

thermoregulatory stress.
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Ringed  seals  (Pusa  hispida)  are  the  most  ice-associated  of  the

Arctic seal species; they are born on sea ice, they moult on sea ice,

they rest on sea ice and they do much of their foraging in association

with this habitat. In Svalbard, Norway, the prime breeding areas for

ringed seals are land-fast ice areas in Hords that have active glacier

fronts  that  protrude out  into  the  ocean (Lydersen 1998).  In  such

areas, ice pieces calved from the glaciers freeze into the sea ice in

late autumn and early winter and snow accumulates in drifts around

these structures to depths that allow ringed seals to dig out a lair in

the snow over a breathing hole in the ice. Such lairs are constructed

by adult ringed seals of both sexes and also by immature animals.

The lairs provide shelter from harsh climate conditions (Smith et al.

1991) and also afford some protection from predation since it takes

some time for a predator to dig or smash through the roof of the lair

giving the  seals  some time to  escape into  the  water  through the

breathing hole (Lydersen & Gjertz 1986). Ringed seal mothers give

birth to their young in these lairs. The lairs are vital for the survival

of the pup that weigh only a few kilograms at birth. Each ringed seal

has several breathing holes and lairs that it can move between if one

structure is attacked. Mothers will move very young pups from lair

to lair, but if she is out feeding, pups are at risk because they do not

enter the water alone when they are very young (Lydersen & Hammill

1993; Lydersen & Kovacs 1999). Polar bears (Ursus maritimus) and

Arctic foxes (Vulpes lagopus) are the main predators of ringed seals

when  they  are  in  their  lairs  (Lydersen  &  Gjertz  1986).  If  snow

conditions are poor and the females are forced to give birth on the

open  ice  in  Svalbard,  the  mortality  rate  of  pups  increases

significantly;  the  defenceless  pups  fall  prey  to  glaucous  gulls  in

addition  to  being  taken  more  easily  by  foxes  and  bears  (Larus

hyperboreus; Lydersen  &  Smith  1989).  When  the  pupping  and

breeding season is over in Svalbard, around late May, the ringed seals

go through their annual moulting period, when they replace all their

hair and the outer layers of the skin. Moulting peaks in early June,

with some temporal spread among the various age and sex groups

(Carlens  et  al.  2006).  Availability  of  a  haul-out  platform  is  very

important  for  this  process  to  occur  in  an  energetically  efficient

manner, and for ringed seals the preferred platform is ice. When the

moulting  season  is  over,  ringed  seals  in  Svalbard  either  move

offshore  seeking  areas  containing  40-80% ice  coverage  or  remain

coastal,  spending their  time near  tidal  glacier  fronts  (Freitas et  al.

2008;  Hamilton  et  al.  2015,  2016).  Both  areas  provide  high

concentrations of food and access to ice-platforms (either in the form
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of sea ice or glacier ice) to rest. Offshore seals leave the pack-ice

areas late in the autumn, even if ice conditions are still favourable,

reflecting their need to return to the overwintering/ breeding areas

in the Hords of  Svalbard before freeze- up.  The ringed seals that

remain close to the coast are already close to their overwintering/

breeding  habitat  and  simply  become  more  sedentary  as  winter

approaches.  Sub-adult  ringed  seals  tend  to  adopt  the  offshore

strategy, while larger adult animals tend to stay coastal (Hamilton et

al. 2015, 2016).

During the last decade, influxes of Atlantic Water (Cottier et al.

2005) with increasingly higher temperatures (Spielhagen et al. 2011)

have replaced Arctic Water masses in the Hords on the west coast of

Svalbard. Consequently, sea ice has formed late in the season or in

some years has not formed at all (Lydersen et al. 2014). When sea

ice forms late in the season there is generally not time for enough

snow  to  accumulate,  preventing  ringed  seals  from  being  able  to

construct birth lairs. In recent years, the few areas that did have sea-

ice in April have had unnaturally high densities of ringed seals. Most

pups  that  have  been  born  on  the  open  ice  have  been  killed  by

predators. In addition, very little sea ice has been available for the

post-breeding moulting period over the past decade as well, forcing

some  ringed  seals  to  undergo  this  process  in  the  water  with

increased energetic costs due to increased heat loss.
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During the last few years, local tour operators and trappers have

reported  ringed  seals  hauled  out  on  shore.  Upon  review  of

photographs taken of these seals, the reports have often turned out

to be misidentified harbour seals (Phoca vitulina). However, in some

few areas,  the  reports  have  proven  to  be  ringed  seals  that  have

started  using  intertidally  exposed  rocks  as  resting  platforms.

Adolfbukta (Fig.  1)  is  one such area,  where ringed seals are now

using rocks during low tide in the sea-ice free season for haul-out

(Fig. 2a). During the summer of 2016, ringed seals used intertidal

mudflats in a lagoon in St Jonsfjorden as a haul-out platform (Fig. I).

These areas were shared with harbour seals (Fig. 2b). This lagoon

has been utilized as a capture site for ringed seal tracking studies in

the past (in 1996, see Gjertz et al. 2000, and in 2012, see Hamilton

et al. 2015; Hamilton et al. 2016), but terrestrial haul-out has never

before  been  observed  in  this  area,  nor  have  harbour  seals  been

observed  previously.  Four  ringed  seals  instrumented  with  GPS

Satellite Relay Data Loggers (Sea Mammal Research Unit, University

of St. Andrews for more details on handling and instrumentation; see

Hamilton et al. 2016), in 2012 in this lagoon never hauled out in the

lagoon  during  the  sea-  ice-free  period  (Fig.  3);  they  hauled  out

exclusively on glacier ice pieces within the Hord. Such ice platforms

are available throughout the sea-ice-free season in this  Hord;  the

tidewater glaciers in the area calve ice pieces routinely. However,

these glacier ice pieces never enter the lagoon because of its shallow

entrance. It is assumed that the ringed seals come into the lagoon in

search of  ice platforms (sea ice in lagoons freezes up earlier and

stays longer than Hord areas due to fresher water and less wave

action) or perhaps food (Arctic char [Salvelinus alpinus]). However,

in 2016 all five ringed seals tagged inside the lagoon hauled out on

shore  within  the  lagoon,  while  also  using glacier  ice  deep in  the

Hord to some degree (Fig. 3). It is worth noting that in 2012, all of

the  tagged  seals  returned  to  the  lagoon  to  haul  out  late  in  the

season, following the formation of sea ice, which they used as a haul-

out platform.

Christian Lydersen, Kit M. Kovacs и другие.
"Novel terrestrial haul-out behaviour by ringed
se…"  

 

4



Harbour  seals  in  Svalbard  constitute  the  worlds’  northernmost

population of this species (Prestrud & Gjertz 1990; Andersen et al.

2011). A recent study of space use by these seals showed that they

had  a  strong  preference  for  the  west  side  of  the  Svalbard

Archipelago,  staying  mainly  in  coastal  areas  over  the  continental

shelf, and seldom entering the Hord systems (Blanchet et al. 2014).

Blanchet  et  al.  (2014)  showed  that  their  distribution  was  largely

restricted to coastal areas that were heavily influenced by Atlantic

Water. Since both the temperature and influx of this water type is

predicted  to  increase  in  the  future  in  Svalbard,  environmental

conditions  in  the  archipelago  are  expected  to  become  more

favourable for harbour seals (Blanchet et al. 2014; Blanchet et al.

2015; Hamilton et al. 2014). Expansion of this “temperate” species is

likely to be negative for the Arctic ringed seals, which are already

Christian Lydersen, Kit M. Kovacs и другие.
"Novel terrestrial haul-out behaviour by ringed
se…"  

 

5



being  stressed  by  reduced breeding  habitat  and declines  of  their

favoured  prey  with  the  on-going  borealization  of  the  northern

Barents Sea region (Kovacs & Lydersen 2008; Kovacs et al.  2011;

Kovacs et al. 2012; Fossheim et al. 2015). Dietary studies conducted

in the late 1990s and early 2000s suggested significant overlap in

prey types consumed by ringed seals and harbour seals in Svalbard

(Andersen et ah 2004; Labansen et al. 2007), but spatial separation

of feeding areas likely minimized competition in this earlier period.

Co-habitation of terrestrial haul-out sites by these two species as

described here was very surprising.  It  clearly indications that the

two species are no longer spatially separated in the area; harbour

seals have extended their range locally into the Hords in western

Svalbard.  The  behavioural  plasticity  displayed  was  particularly

remarkable for the Arctic ringed seals, which normally do not haul

out communally and normally use only ice for haul-out. However, it

has been speculated that during these times of dramatic change in

ice  conditions,  some species  will  likely  surprise  us,  with  adaptive

flexibility not yet considered possible (Kovacs & Lydersen 2008). It

seems likely that the recent expansion of harbour seals into this area

stimulated this new behaviour by the resident ringed seals.

Terrestrial haul-out would at least theoretically solve some issues

for ringed seals in a warming Arctic. This substrate could replace

sea-ice  as  a  moulting  and  resting  platform.  However,  terrestrial

substrates are unlikely to be successful replacements as a birthing

and nursing habitat.  Ringed seal  pups are small  at  birth -  4-5 kg

(Lydersen 1998) - and dry-cold adapted. They are born in a white
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furry foetal coat (lanugo) that insulates well in air (i.e., when dry)

but not in water and the pups are born with very little subcutaneous

fat  (Smith  et  al.  1991;  Lydersen et  al.  1992).  Therefore,  exposed

pups would be both challenged thermally, and they would be easy

prey  for  avian  and  mammalian  predators.  Ringed  seal  pupping

onshore has never been reported from Svalbard. Harbour seal pups

in Svalbard on the other hand are born at about 10-12 kg, have shed

their lanugo in utero and are born with a subcutaneous blubber layer

that  enables  them  to  be  aquatic  from  the  day  they  are  born

(Jorgensen  et  al.  2001).  Despite  the  malleability  in  haul-out

behaviour  illustrated  by  the  observation  reported  herein,  such

behavioural  plasticity  is  unlikely  to  overcome  the  catastrophic

consequences of loss of sea-ice breeding habitats on ringed seal pup

survival and population health.

Another question that arises with these new observations of mixed-

species  haul-out  between  ringed  seals  and  harbour  seals  is  the

potential for hybridization. These two species are currently classified

in two separate genera,  Pusa and Phoca, respectively (Rice 1998;

Berta & Churchill 2012). Their breeding and moulting phenologies

are somewhat different in that ringed seals normally pup in April and

moult  in  May-June  (Lydersen  1998),  while  harbour  seals  pup  in

Svalbard in late June and moult in July-August (see Fig. 2b, in which

the harbour seals are moulting on 19 July). Both species mate toward

the end of the lactation period, which would be May for ringed seals

and July for harbour seals - but the likelihood that

males  of  both  species  would  be  fertile  well  beyond  these  time

periods is quite high. Cross-breeding has been reported previously

between other pho- cid seal genera (Kovacs et al. 1997), namely Pag

ophilus  (P.  groenlandicus, harp  seal)  and  Cystophora (C.  cristata,

hooded seal), which are morphologically much more dissimilar and

have  much  more  divergent  mating  behaviour  than  ringed  and

harbour seals.

This study reports that terrestrial haul-out is now taking place by

ringed seals in Svalbard, even in areas where some ice platforms

exist. This behaviour is shared with Baltic ringed seals (Harkonen et

al. 1998) and freshwater ringed seals found in Lake Saimaa (Pusa

hispida saiimensis) and in Lake Ladoga (Pusa hispida ladogensis) (Si

pila & Hyvarinen 1998). These freshwater seals live in very different

environments  with  different  climate  and  predation  pressure

compared to the Arctic ringed seals. Nevertheless, it demonstrates

some of the adaptive flexibility within ringed seals as a species. The

expansion of harbour seals into areas previously occupied only by

Christian Lydersen, Kit M. Kovacs и другие.
"Novel terrestrial haul-out behaviour by ringed
se…"  

 

7



ice-associated  seal  species  in  the  Svalbard  Archipelago,  and  the

observations reported herein of communal haul-out by ringed seals

and harbour seals warrants further study of the ecology of these two

species in this area as a model of responses to changing conditions

in a warmer Arctic.
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