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The nursing season of Harbour seals in the Dollardrea

1. Introduction

The Dollard area, in the North-East part of thedbutvadden Sea, is very important for
harbour seals; every summer the sandbanks in ¢aeaae used for reproduction and

moulting. Females give birth on the sandbanks amohg low tide mothers use the sandbanks
to feed their pups and to haul out. Some of thasdlzanks are situated very close to the dike,
making mother and pup vulnerable to disturbancasezhby human activities on land, such
as farming and recreational activities. Becausébitard area is protected and no vessels are
allowed to enter, disturbance caused by vessels mmtehappen frequently anymore.

The seals in the Dollard are facing others problaswell, affecting the health status of the
population. Intensive industrial activities arergad out near the estuary and the water quality
of the Eems river is poor, which is particularlpplematic for a top predator such as the seal.
The Seal Rehabilitation and Research Centre (SRBSEbeen monitoring the seal population
in the Dollard area since 2006. In 2009, 176 seale counted by aerial surveys carried out
by the SRRC (Osinga, pers. comm.). The preseny $twdises on haul out behaviour, mother
and pup bond, and on the different types of distucke and their effect on seal behaviour
during the nursing season. The harbour seal nusgagon starts in May, reaches a peak in
June and ends in July.

2. Material & Method

2.1 The Dollard area

The Dollard area is home to a growing colony obloar seals. The area is influenced by
tides and is also the tide estuary of the Eems,roaising the position and shape of the
sandbanks to be different each year. The composifithe sand may vary between
sandbanks, some being muddy while others are shotgven on one sandbank muddy areas
and sandy patches may exist. Seals prefer to hdwosandy parts of the sandbanks, giving
them the opportunity to flee into the water quickligen sensing danger. They usually stay
close to the water line, preferring sandbanks wttegevind is mainly blowing from the
direction of the sandbank towards the water lirrestbals are near (Shumann, 1985).

This research was carried out near the Punt vatieR@ihere fishing and sailing are not
allowed during the period May 15 until Septembentluding the period in which seal pups
are born and weaned. Large ships and boats howsa&s north of the sandbanks multiple
times a day on their way to the main channel ol&ams estuary, and small airplanes
sometimes fly over at low altitude.

Behind the dike a wetland was constructed, caledBreebaart Polder. Because of the many
migratory birds in the area, paths for pedestranbikers are constructed all around the
Breebaart polder, enabling visitors of the areadtch the resting, nesting and feeding birds.
Also, people can walk on top of the dike to watgld$and seals. On the dike sheep graze.
Farmers have access to the area with cars andibagrad vehicles. The culvert that runs
trough the dike allowing salt water to enter thelarel creates a tidal stream on the seaside of
the dike, producing sandbanks on both sides gb#issing water. This is a favoured haul out
site for seal mothers and their pups. However thesealso the sandbanks closest to human
presence.

2.2 The Harbour seal in the Dollard
Of the two species of seals living in the Waddea Sthe grey seaHalichoerus grypusand
the harbour seaPhoca vituling - the harbour seal is most abundant. ApproximatsD0



seals (both species) were counted in the Dutchgbdine Wadden Sea during the observation
period of this study (counted by use of an airplapéhe SRRC). Numbers of harbour seals in
the Wadden Sea fluctuate during the year, sinde sgave away in winter to forage in the
North Sea. In spring, numbers on the sandbankeaseras females come back to haul out
and give birth to their young in June and Julythf end of the nursing season, the adult
males arrive from the North Sea and the matingosestarts. After this (in August) the adult
seals moult (the sub adult seals shed their funduhe nursing season), and the numbers of
seals hauling out on the sandbanks slowly decreases (Selvaggi, 2001).

In the Dollard area, no grey seals were observedglpresent and former studies (Bakker &
De Vries, 2007; Nussbaum & Selvaggi, 2008). Harlsmals, however, can be seen in large
groups hauling out on different sandbanks duringtide between May and September. The
seals use the sandbanks to rest, give birth, éaatad moult.

Because harbour seals give birth on intertidal sankis, which will be submerged, newborn
seals have to be able to swim within hours aftehbiFor the first 8 to 14 days, the pup needs
to be on a sandbank to suckWipper, 1975), therefore, disturbances causingdads to flee
into the water might cause the pups to miss afgedVhen the pups are a bit older and are
able to dive for a longer time, they can also seickider water (Venables & Venables, 1955).
At about 4 weeks old, the pups are weaned.

At birth, pups measure around 70 to 80 centimetnelsweigh between 8 to 10 kilograms,
which makes them easy to recognise in a grouploadult and adult seals during
observation, even on far away sandbanks. Howavdrweeks time, their weight rises to
over 30 kilograms, making older orphans, weaned @una yearlings (which weigh about 40
kilograms) hard to distinguish.

Seals in the Wadden Sea have no natural enemieg.ar, however, sensitive to
disturbances caused by human activities and batherea

2.3 The Seal Rehabilitation and Research Centre

The Seal Rehabilitation and Research Centre (SRR known as Zeehondencreche Lenie
‘t Hart, is located in Pieterburen in the northpamt of the Netherlands. Each year, about 300
seals that are ill, wounded or orphaned mainly beea&f human activities are rescued and
released into the wild again after having recovertathe SRRC. It is of great importance for
the recovery of seals and the conservation of tiairal environment to learn about the
problems the seals are facing in the wild. Theeefapart from rehabilitation, research is
carried out by the SRRC, this study being only ohmany studies carried out over the years.

2.4 Research method

This study is part of an ongoing research thateddan 2007 (Bakker and De Vries) and was
carried out in 2008 by Nussbaum and Selvaggi. 0920nly one observer carried out the
research, namely the author of this report. In orol&eep data continuous and allow
differences throughout the years to be observedsdme research methods were used this
year as were used in the two previous years. The pbobservation was the same: near the
Punt van Reide in the Dollard area, near the tapeflike but on the landside to avoid the
observer disturbing the seals. A telescope andchiacs were used to observe and count the
seals on five different sandbanks, starting on B&dyno pups born yet) and ending on July
19(most pups weaned and no clear distinction anyrmeteeen weaned pups and yearlings).
Observation days were seven hours, from four hoeisre low tide until three hours after
low tide, the period in which sandbanks startedn®rge from the water and mothers and
pups came to nurse and haul out, until most sakdld@ed disappeared under water again and
the seals went back into the water. In total, $kusly consists of 18 observation days, two
days a week over a period of nine weeks.



Weather conditions were recorded every day attdré af the observations and then every
two hours, changes in between recordings were rastedll.

For this report three fields of research were stidihe distribution and abundance, the effect
of disturbance on seal behaviour and the mothepapdond.

2.4.1 Distribution and abundance

In order to be able to compare data from this stuidy data from previous studies, first the
sandbanks were mapped and analysed. Becausedfahges in shape and location of
sandbanks occurring every year due to the tidecanénts, it had to be established which of
the present sandbanks were the same as the oregaibm the previous years.

The seals present on the five selected sandbamksoeented every 30 minutes and the
recorded numbers were registered for each sandviliita distinction between adult seals
and pups. Also, the location of seals that wereriddally recognisable for the observer (6
seals in total) was mapped, so their movement agfénences could be analysed.

The different sandbanks that were observed:

Sandbank 1 (SB1)also known as Reiderplaat, is the sandbank cltsélse dike. It's a very
long tong of sand but only a few sites on this bam# are used by seals. Part of this
sandbank stayed dry for all 7 hours during almwestyeobservation day and seals could be
seen on or near this site all the time the obsevasrpresent.

This sandbank was subdivided in three pdms:1C and1E (given the same name as in the
study of last year), with sites 1B and 1D identiflast year no longer in use by the seals.
Part 1A stayed dry for 4 hours (two hours before until tvenrs after low tide);

Part 1C stayed dry for 6,5 hours (submerged during the3@sninutes of each daily
observation period). Seals at this site were orfahaway side of the sandbank from the
observer’s point of view;

Part 1E stayed dry, but was used by very few seals angwontil 2 hours before low tide.

Sandbank 2 (SB2)has become larger than it was during the studgsifylear, it also stays
dry longer: for 5 hours (3 hours last year), andas used by more seals.

Sandbank 3 (SB3)s also called Herringsplaat. It is the sandbamthést from the point of
observation and difficult to see on cloudy or raglays, even though the seals haul out on the
side of the observer. This sandbank stayed drynduhie complete 7 hour observation period
and seals were always there.

Sandbank 4 (SB4)this used to be a separate sandbank (Nussbaumvé&ggel 2008) but is
now attached to sandbank 1. Sandbank 4 is haektors any day because it is very far away
(in the southern part of the observation area) frleenobservation point.

Water Inlet (WI): this is a man made channel with a dry patch of sanbloth sides. This

site stays dry after sandbank 1 and sandbank Quéreerged and is used by seals throughout
the entire 7 hour observation period. It was subldd in a back part and a front part:

The back part: stays dry for about 5 hours (3 hours before lae tintil 2 hours after);

The front part: stays dry during the complete 7 hour observatioiodeHowever, this part

is not used by seals from about 1 hour before idevuntil 2 hours after low tide (seals move
to the back part and then return to the front aBduburs later).

The front part of th&VI is very close to the dike and this is the locatdere seals are most
easily and often disturbed by people. It is alsodite where some seals are individually
recognisable by certain spots, a blind eye, tags,& colour, wounds, underfeeding and sex
(at he end of the observation period, when the sraleved from the North Sea).



2.4.2 Disturbance

To study the disturbance in the research areaahne method was used as in previous
studies (Bakker & De Vries, 2007, Nussbaum & Sejvag008). A difference was made
between potential disturbances and actual distedsarAll events occurring during the day
were noted as potential disturbances, while orgydisturbances having an effect on seal
behaviour were noted as actual disturbances.

Potential disturbances coming from land includezbygde walking on top of the dike
(sometimes speaking with loud voices) or sittinglm seaside watching or photographing
the seals, cyclists on top of the dike or travgllam the landside (making a rattling noise
when crossing the cattle grid), cars on the lareesitseaside of the dike, agricultural vehicles
and sheep on the seaside of the dike running t@nhedseals. Potential disturbances coming
from the water were: boats and ships, while paaédisturbances in the air included: jet
fighters, small airplanes flying over the sandbaaikiew altitude, hard rain and geese flying
low over the seals making a lot of noise.

Effects of actual disturbance had on seals werednas: no effect, heads up, commotion,
movement towards the water and movement into therwa

Table 1: list of recorded events

Recorded events Description

Airplane The smaller airplanes (propeller aircrafts) andcogkers. Both kinds
fly at relatively low height and produce about faene amount of
noise. They were recorded when they flew over thkaldl area.

Agricultural vehicle | All kinds of vehicles used in agriculture, castmgjse around. This
category includes grass mowers, tractors and \ehwith a trailer
that drove over the gated cattle grid just behimeddike.

Boat All kinds of smaller boats within the area of tleals, excluding the
big cargo boats and big ferry boats.

Ship All kinds of big boats, such as cargo boats anddiiy boats,
passing the area of the seals.

Car All kinds of cars, excluding the farmer’s, driviog the road at the
landside of the dike.

Cyclist All persons on top of the dike or on the road$atland- or seaside
of the dike with a bicycle.

Farmer All the farmer’s activity in the surrounding aréarmers usually
used a car, casting noise, to drive through the anel on ‘Punt van
Reide’.

Jet fighter A jet aircraft flying at high speed and castingp&df noise around.

Person Any person walking or sitting on top of the dikeatithe seaside.

People walking on the road at the landside of tke @Were not noted
as potential disturbance because they were quichat never an
effect on the seals.

Animal Any animal other than a seal on a sandbank or nedén the dike af
the water inlet
Rain All kinds of rain, ranging from a soft drizzle talaunderstorm.




All events described above can possibly have atedin seal behaviour. When any of the
events occurred, the kinds of effects, the numbeeals showing the behavioural effect and
the total number of seals on the sandbank influgtbyethe event were noted.

Table 2: list of recorded effects (seal behaviour)

Seal behaviour Description

No effect No effect observed, seals show normal haul out\netia

Heads up Seals becoming alert, heads go up. No differencenade between
low or high head uplifting.

Commotion Heads go up, movement and restlessness of the seals

Movement towards | Movement of seals towards the water, without enggri
the water

Into the water Seals enter the water as a consequence of thebdiste.

2.4.3 Mother and pup bond

The relationship between mother seals and theis pjigs monitored by observations and
counting. Every observation day, one hour beforetide when all the seals were well
visible, the distance between every mother angbtipron the different sandbanks during haul
out behaviour was noted. Also, the distance betvaemother and her pup while moving over
land or swimming was noted, as well as ‘who followso’ during this behaviour and the
vocalization and physical communication betweentwee All observed behaviours mothers
showed to protect their pups were also noted asdritbed, including the circumstances
leading to the protective behaviour. Pups restmgandbanks by themselves or in pairs were
observed to see if an adult seal would later caméiem, which in some cases happened. In
case of separation, the search behaviour of bother®and orphaned pups was observed.
Towards the end of the research period, most p&@ps weaned and the behaviour of these
seals was also noted.



3. Results and analysis

3.1 Distribution & abundance

Numbers increased in the first weeks observatiahflaictuated over the summer (figure 1).
Observations were stopped when pups were diffioutistinguish from one year old seals. A

sunstantial part of the seals use the water inézt @able 3).

Table 2: Maximal daily counts (total and pups omy#®r the season

(2] _
g 300
n 250 +
o 200 7 Total
= e T0tal
2 150
E 100 y / pUps
Z v
< 507 /\/\—
> 0~ \ \ \ \ \ \ \
o o o o o o o o
Q Q Q Q Q Q Q Q
L0 © © © © ~ ~ ~
o © ™ o ~ < — ©
™ — ~ N — —
Date
Table 3: Numbers observed
2009
Highest number of seals observed in Dollard 265 (June 18)
Highest number of pups observed in Dollard 77 (June 30)
Highest number of seals water inlet area 68 (July 14)
Highest number of pups water inlet area 30 (July 14)

3.2 Disturbance & seal response

Disturbances of seals were recorded. Some distoglsdmrassed seals into the water, other
disturbances made the seals alert. At average\seatsharassed into the water 0,983 times
per hour and seals were alerted 0,161 times an(keartable 4). The number of orphans
stranded along the Dollard coast (Termunten-Gernaader) was 13 in 2009, which is a
substantial part of all orphaned seals admittadedSRRC that year (N= 71, see table 4).
Most disturbances came from the land, especialliggigians on the dike area often caused
disturbance. For the first time we saw disturbamncgeese flying low over the seals while
making a lot of noise.

Table 4: frequencies of disturbance and numbermians

2009
Frequency of seals going into the water (disturbances/hour) 0,983
Frequency of seals alert (disturbances/hour) 0,161

Orphans admitted for rehabilitation found in Dollard 13
Orphans admitted for rehabilitation found in The Netherlands 71




3.3 Interaction between mother and pup
3.3.1 hauling out & feeding

3.3.2 protective behaviour of mother seals

5-6-2009 A mother and her pup are resting neawtter inlet. People arrive on top of
the dike at the water inlet. The mother seal becoveey restless. After a minute or so
she starts to move around, getting the pups atteriioth mother and pup start to
move away from the people, then the mother leaglsvity towards the water. The pup
follows its mother into the water and they swim gwa

5-6-2009 A mother seal is nursing her pup neantdier inlet. The pup is very relaxed,
the mother is not at all because nearby anothdt &oale is restlessly moving
around. The nursing mother lifts her head everydewaonds to follow the moves of
the restless female. Eventually the restless fefied@own and the mother can finally
relax.

5-6-2009 Just a few minutes after the mother meatiabove is in a relaxed state, two
people arrive on top of the dike at the water inléte pup stays calm at first, but the
mother tries to get the pup to follow her by movargund and looking back at the
pup multiple times. The pup follows after a whitedadhe mother takes the pup to a
safer place on the sandbank, some distance away.

5-6-2009 A mother seal and her pup are restingaodizank 1. A seagull approaches
them. The mother tries to scare the seagull awayawng her front flippeat it, and
trying to hit it. The seagull won't leave, so thetimer positions herself between the
bird and her pup. The pup stays behind its moifteen the bird walks away.

13-6-009 A mother seal and her pup are resting theawvater inlet. An adult female
looking for her pup is approaching. The pup’s motlies her head and makes small
‘threatening’ movements towards the searching fepwahich is now sniffing at the
pup. The pup looks up when the strange seal satifts belly but stays with its
mother. The searching female continues her seésetvieere.

14-6-2009  Two pups are sleeping close togethertheawater inlet, surrounded by a
group of resting mothers and their pups. Aftena fi@urs two adult seals are
swimming towards the resting pups. Somehow, thepwas are aware of the two
adult seals waiting in the water, even though #meyapproximately six meters away.
They wake up and move towards them. As the pupoaphp, one of the waiting
females hits the other waiting female with her frihpper. The second female tries to
bite the first. Then the pups enter the water asttl bf them approach their own
‘mother’ quite confidently. The adult and pup pars sniffing and circling each other
in the water. Then both pairs swim away.

30-6-2009  An adult seal and a pup are resting hegetear the water inlet. Another adult
Is passing them over land with quite a high sp&éd activates the pup and it starts to
follow the passing seal (on land). The resting &flibws the pup, and when the pup
reaches the speedy seal, the adult following tlpespaps at the speedy seal. The
speedy seal is threatened by this behaviour arapesadnto the water. Both the pup
and the other adult follow and all three of thesappear.



3.3.3 Who follows who while moving around

13-6-2009  On many occasions pups were observemhiolly their mother while
swimming. The pups were all in close contact witkit mothers, pressing their noses
against the mother’s back flippers.

13-6-2009  Another way of movement in the water ole regularly is the mom
swimming and her pup ‘riding’ on her back

13-6-2009 Mothers that were leading their pups ¢aed, would constantly wait and look
back to see if their pup was still following. Thegver were more than 4 seal’s lengths
away from the pup, because then they would look bad wait for the pup to catch

up.

13-6-2009  The only occasion observed where the endttiowed the pup was on one of
the sandbanks near the water inlet, when a pupewmzilly slipped and started to slide
towards and then into the water. The mother théboved the pup into the water but
as soon as she reached it, she started leadingathagain (in the water), with the pup
‘riding’ on the mother’s back while swimming.

14-6-2009 A mother wakes up and moves into themwhlere, she’s waiting for her pup
to wake up and follow her. It does within a few otigs.

14-6-2009 On different occasions a mother was olbksénelping the pup out of the water.
The mother would lead the way to where she wartegkt out, then wait for the pup
to pass her and use her body (her side) to helpup@nto the sand.

14-6-2009  Two pups (on different sandbanks) wesenked moving around a bit,
exploring the sandbank. Both the resting moms wetehing their pup and when it
was about 2 or 3 seal’s lengths away, the mothiemied. When the pups noticed the
mother was following, they stopped to rest with magain.

18-6-2009  No events observed of a mother followiagpup. Pups always followed
their mother in the same way as mentioned above.

20-6-2009  Only one event observed of a mothervioig a pup (many pups following
mom): this happened when a mother was resting angup was moving in and out
of the water, playing a bit. The mother watchedgpbp for a while, then followed it
into the water. They swam away with the motherilggthe way (pup with its nose on
her back flippers).

20-6-2009 For the first time, pups and mothers wéserved not only following each
other but also moving next to each other. They waienming side by side (touching
each other or being a few seal’s widths apart),ingpgver land side by side, ...

26-6-2009 A mother and a pup are resting. The pdpgenly moves towards the water.
The mother watches the pup for a moment, ther, affteut 20 seconds, decides to
follow the pup into the water.



26-6-2009  Although most pups are now old enoughdwe out of the water by
themselves, mother seals with smaller pups atestihsionally observed ‘helping’
their pups out using their own body for support.

4-7-2009 A mother and a pup are swimming togetkar the water inlet. The pup
comes out of the water but the mother stays in.iStaiting for the pup to come
back in. The pup notices the mother waiting andsdizek into the water. They swim
away together.

4-7-2009 A mother and pup are swimming withoutecer destination. Sometimes the
mother takes the lead, then she follows the pup f@hile, then she takes the lead
again...

4-7-2009 From this day on no pups were observddgi on the back of their mothers.
All of the observed pups are now capable of swingnoin their own or are swimming
with their nose on the back flippers of their mothe

12-7-2009 A lot of movement is taking place, botladults and pups. However,
mothers and pups are not often seen moving togathy@nore.

3.3.2 Behaviour of mothers that lost their pup

13-6-2009 A searching female without a pup comé®bthe water near the water inlet.
Two mothers are resting here with their pup andelume-year-old seals are resting a
little to the side. The searching female looks athuhen approaches one of the pups
resting with its mother. She sniffs at the pup (& mother lifts her head) but leaves,
since the pup doesn’t belong to her. Then she gkaatthe three one-year-olds. After
about 3 minutes she goes back into the water amdssaway.

13-6-2009 Another searching female arrives at #imelisank near the water inlet. She has
her eyes set on a pup on a specific location thatdeen sleeping alone for a few
hours. She approaches the pup, sniffs at it, agwl lttoks around. It's not her pup. She
moves away from the pup, but makes a u-turn andesdrack. She sniffs at the pup
again. Still not hers. She moves away again amass®he looks around. She looks
back at the location of the pup. She tries agaoedd’'t smell like her pup. Finally she
moves away a little further and looks at some othethers and their pups. She moves
towards them but then changes her direction ancemback towards the pup in that
spot that had her interest from the moment she carhef the water. She sniffs at the
pup again. It just isn’t her pup. Then she movegtds the water and glides in. In the
water she turns around and looks at the pup a§amcomes out of the water, goes
back to the pup and sniffs at it one last time.nTéiee enters the water and swims
away (the pup did not respond to any of this).

14-6-2009  Twelve adults and six pups are restirag tiee water inlet. A mother seal with
no pup is swimming towards the water inlet lookieiy and right as she approaches
the group. She then climbs out of the water andssta look for her pup amongst the
resting seals. She keeps moving and looking leftrayit, but can’t seem to find her
pup anywhere. Then she goes back into the wateleands, still searching while
swimming.
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18-6-2009 At the sandbank near the water inletgums without a mom are vast asleep.
Two searching female seals arrive. Unfortunatélgsé pups don’t belong to the two
females. Both searching mothers sniff at both mapsfully but then decide neither of
them is theirs. They both leave, leaving the pugisri.

18-6-2009 A pup has been resting without a motkar the water inlet for approximately
3 hours. At first it was surrounded by other sdailg,during these three hours they one
by one (or in mother and pup pairs) entered thematd left, until the pup was alone.
Shortly after the last mother and pup pair hadredtéhe water, an adult seal climbed
out of the water and went towards the pup. Thetaall sniffed at the pup and took it
with her into the water. They left together.

3.3.3 Behaviour of orphaned pups

Two types of orphaned pup behaviour were observed:

* Pups that are actively searching for their matsaimming around, coming out of the
water, moving around on a sandbank, going backtireavater and start swimming again.
They are crying for their mother constantly.

*x Pups that seem quite relaxed: they get out efutlater, lie down and sleep. No crying
or searching at all. When they are done sleepiagréhlater), they just go back into the water
and swim away quietly.

Both types of behaviour were noticed on many mewasions than the cases described
mentioned in the following section. Since the bétans are the same in most cases, | haven’t
noted them all here.

14-6-2009 A pup without a mother is crying and swiimg near the water inlet. It isn’t
looking around, just keeps swimming and crying.

18-6-2009 A pup is swimming in the little canal ndee water inlet, crying. It climbs out
of the water on different locations, stays thevehdle, cries some more and then goes
back into the water.

18-6-2009  An orphaned pup tries to follow an athdt’s not its mother. The adult sniffs
at the pup, but it doesn’t belong to her. She toesscape by moving fast over land,
but the pup manages to keep up with her. Thendbk dives into the water, leaving
the pup behind.

20-6-2009 A pup without a mother is swimming caldwards the sandbank near the
water inlet. It climbs out of the water and stastsnove around amongst the resting
seals (about 17 adults and 12 pups). The pup isrgiolg and doesn’t appear to be
stressed. Although there are many adults, the puestowards another pup, resting
without a mother. Both pups sniff at each otheethe pup decides to take a nap
close to the pup that was already there. Eventtiadly leave together.

20-6-2009 Another pup without a mother gets ouhefwater near the water inlet. This
one also isn’t crying or looking for its motherchllmly positions itself between some
adult seals and falls asleep.

20-6-2009 Two pups are swimming back and forth tieakvater inlet, crying. They keep

swimming towards the dike, even though there arseads here. They keep crying
and trying to get out of the water. After abouthaur they swim to the back of the
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sandbank and climb out of the water. Here thegdn and rest with the other seals
present.

20-6-2009  An orphaned pup is moving along the sankiimear the water inlet. It sniffs at
a resting adult that in response lifts its headenranother adult passes, the pup starts
to follow this adult. The adult tries to escape pl@ and succeeds. The pup eventually
goes into the water and swims away, crying.

26-6-2009 An orphaned pup is swimming at the basleesowater inlet. There are no other
seals here. There’s a very strong stream becaube tw tide and the water passing
the water inlet. The pup keeps trying to swim wgzstn for at least ten minutes, even
though it could have easily left the strong streamd swim a little to the side instead.
It's using a lot of energy crying continuously aswimming against such a strong
stream.

27-6-2009  An adult seal comes out of the water tleawater inlet with three pups. Also
following are two more pups without a mother. Thelalies down, surrounded by
five pups.

12-7-2009  An orphaned pup is swimming back andhforthe canal near the water inlet,
crying all the time. It comes out of the water, mgwaround a bit and then goes back
in. This behaviour is repeated for at least halhaar. Then it swims away.

3.3.4 Mothers and pups reunited
Only one event has been observed where a mothdrdopup but found it again

14-6-2009  The redheaded mother has suddenly logtupe just a few minutes ago they
were still together. Her pup is swimming back amdHf in the little canal near the
water inlet, crying for its mom. Another pup, tigatiot hers, is sleeping all alone on
the sandbank near the water inlet. The redheaddademdowever, is convinced that
this is her pup. Maybe because this is where stehker pup, or has seen it last. She
tries to get ashore, but the slope is very ste@p {jde) so it's a big struggle. While
she keeps trying, her real pup is still swimmind arying for its mother (at a distance
of about ten-twelve meters), but the redheaded engihys no attention to this at all.
For at least a half an hour she keeps trying toleibut of the water. The sleeping pup
stays vast asleep during all this activity. Eveliyuaiere is success for the redheaded
mother, when she manages to get out of the watkenVhe starts sniffing at the
sleeping pup she gets confused. She looks arouhdraffis at it again a few times, but
the pup really isn’t hers. All this time her realpis nearby and screaming. The
redheaded mother enters the water and starts swigremay. Due to some luck
mother and pup find each other in the water aboutcur after they were separated.
They both climb ashore at the end of the sandbadkle mother starts nursing her
pup.

4. Other events

20-6-2009  An adult female is resting on the sankerar the water inlet. A pup is resting
with her. They are both very relaxed and closeattheother (distance < % of a seal’s
length). No other seals are around. Then the fesesbwith the red head and back
and the blind right eye comes out of the wateraputoaches them. Both stay calm
and relaxed. The red mother sniffs at the pupother adult doesn’t mind, she gives
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no response. The pup seems a bit confused abocih whthe adults is its mom. It
looks at both the adult seals, then decides toviothe red female. The other adult
does not respond to the pup leaving her. The ma@dlke starts nursing the pup. It was
suggested that the adult female watched the pule Wte mother was away, however
this is not a common behaviour in harbour seals.@lld also have been just
ignorant to the presence of the pup and therefure/ed no reaction to the animal.

20-6-2009  Two orphaned pups are sleeping togeth#resandbank near the water inlet,
about halfway up the canal. There are no othesdeftlon this part of the sandbank.
They came out of the water together a few hourseeand have not moved since
they fell asleep. Now an adult (estimated a fewsgedd by its length and appearance)
comes out of the water and starts moving with detetion towards the pups. She
wakes them both up by pushing her nose against #amehmakes them follow her. Al
three of them disappear into the water.

20-6-2009  The mother with the red head, back aimdl bight eye is swimming towards
the front of the sandbank near the water inlet pugrfollowing her. She sends the pup
up the sandbank (close to a resting adult) by mgitor the pup to catch up and then
giving it a gentle push with her side while shesledrstays in the water. The red
mother doesn’t go far from the pup, but is swimmamgl diving in the water. After 5
minutes the pup decides to enter the water ant$ staplay, swim and dive with its
mom.

26-6-2009 A pup alone is vast asleep on sandbaAk 4dult comes from a very far
distance over land and joins the pup. They sleegedogether.

30-6-2009  An adult seal and a pup come out of thiemtogether near the water
inlet. The pup is following the adult at a distamédess than half a seals length. When
the adult lies down, the pup tries to drink. Thaladion’t let it and hits it with its
front flipper (pup being weaned?).

4-7-2009 The redheaded mother allows her pupde™on her back while swimming.
She bends her head all the way back to touch tpe pose with her own. They keep
sniffing each other and are diving around eachrofftgere’s a lot of physical contact
between the mother and her pup.

11-7-2009  without any obvious disturbance thredtasals start heading towards the
water with quite some speed. They don’'t appeaetmia panic. They plunge in,
causing the other seals nearby to get very exliee.other seals copy the first three
seal’s - and each other’s - behaviour and suddshgeals are heading for the water,
jump in and swim away.

11-7-2009 A group of approximately 12 seals restingandbank 3 suddenly all head for
the water without an apparem@iason. They move fast but seem calm. They all nrove
a straight line and dive in at the same time. Alfimat minutes later they come out of
the water onto sandbank 2.

11-7-2009  The first males (two) have arrived. They jumping like dolphins and

splashing the water with their flippers. They get of the water, move past the resting
females at high speed and close distance. Therjuhgyback into the water with a
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lot of energy. One of them is later resting nearwlater inlet. Because it was lying
with its belly towards me, | was able to identifyas a male.

12-7-2009  Again one male is resting near the watet. Another is doing his dolphin-
jumps between sandbank 1 and the sandbank at teeiniat and hitting the water
with his flippers to make it splash. Close to sandb3 another male is showing the
same behaviour.

19-7-2009  One of the males is very active on timelisank near the water inlet. He is
‘running’ towards the water, letting himself slidewn the slope of the sandbank but
turns around right before he would have hit theawathen climbs back up the
sandbank and repeats this behaviour a few timeslddemoves with high speed past
some females. They pay no attention to him, or bnbfly lift their heads.

14



5. Case studies: description & distribution of recgnisable seals and their
pups observed during the entireobservation period (May 30— July 19)

Light colored juvenile

This was probably a one year old seal, with quiigtd coat. Observer wasn't able to
determine whether the seal was female or male. Sda@bwas seen almost every observation
day and always at the front of the water inlet. Hwmaurs before low tide, when the observer
arrived at the location, this seal was alreadyeregéwith the exception of June 13, when it
arrived about an hour and a half later than theles). Because the seal always had a dry
coat when the observer arrived, it must have be&vil &ont for some time, possibly as soon
as the tide allowed it. It was usually the onlyl seth a completely dry coat, so it may have
been the first seal to arrive at WI front, and whsn the last to leave (about two hours before
low tide, as observed). The seal had a preferemce $pecific spot for hauling out: on the
sandbank to the right of the stream caused byulvent, close to the dike. During hauling
out, it would stay in the same spot without movemexcept from lifting its head
occasionally. The seal did not respond to disturbayuickly; in most cases it did not respond
at all or only briefly lifted its head to see wh#s going on.

Where this seal went after it left WI front, is umgkvn (except for June 30, when it arrived at
WI back 4,5 hours after having left WI front). Thusuld be explained by the fact that this
seal was recognised by its light (dry) coat. Onemiered the water, the observer lost track
(because the seal would dive) and was unable tdifgéhe seal, now with a darker wet coat,
in a group of seals on a further away sandbank.
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Light colored juvenile

May 2009

June 2009

July 2009

Grey square: observation day, seal not seen
Green square: observation day, seal seen withqut pu
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Arrived Left
13.56 14.26

Arrived Left
8.09 10.39

Arrived Left
7.11 9.11

Arrived Left
10.36 13.06

Arrived Left
12.55 14.55

Arrived Left
6.06 8.36

Arrived Left
6.47 10.17

Arrived Left

Light colored juvenile

Arrived Left Arrived

9.03 10.03

14.33 15.03 16.03

Arrived Left
13.20 15.50

Arrived Left

Arrived Left

5.52 9.22

11.52 12.52

Arrived Left
6.25 9.55

Times written in red

Under arrived: seal was already present when observer arrived
Under left: seal was still present when observer left
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Red head |

This seal was spotted during the whole period skolation - including the first and last day
- but not every day. She was first seen with agrugune 18, which was also the first time
she was hauling out at the water inlet; the daysrbédier pup was born she used sandbank 1
and sandbank 2 to haul out. On June 20, the pllipasti a piece of an umbilical cord. On July
11, she had two pups with her. During the daysdb& was seen with her pup, she always
used the water inlet to haul out and feed her @upJuly 12 she was first seen with no pup
and back on sandbank 1 again.

On days this seal was observed without her pupwsise’t spotted for hours after the
observer arrived. She usually arrived around lal® (six times; exceptions are July 12 & 19).
The days when the pup was with her, she was atheady at WI front when the observer
arrived (two times), or arrived within 30 minutéwd@ times). The first of the sites she used to
haul out during the hours of observation, she stagenewhere between 30 minutes to 2,5
hours. When moving between different haul out liocest, she would stay in the water for one
to two hours (even WI fron® WI back—> WI front). Then she would stay at the second haul
out site for 30 minutes to 4,5 hours.

Mother and pup were seen together for about 3,ksydrit because observation days were
sometimes several days apart, the pup may havevageits mother a few days longer
(maximum 27 days).
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Red head |

May 2009

June 2009

July 2009

N

Grey square: observation day, seal not seen
Green square: observation day, seal seen withqut pu
Orange square: observation day, seal seen with pup



Red head |

Arrived Left
11.40 13.10

Arrived Left Arrived  Left
13.36 14.06 15.06 15.36

Arrived Left Arrived Left
15.06 16.06 17.06 17.36

Arrived Left
16.56 19.26

Arrived Left Arrived  Left
10.11 12.11 1411 14.11

Arrived Left Arrived Left Arrived Left
11.06 11.36 12.36 16.36 17.36 17.36

Arrived Left Arrived Left
12.55 13.55 14.25 18.55

Arrived Left Arrived Left Arrived Left
13.20 13.50 15.50 18.20 19.50 20.20

Arrived Left
6.22 6.52

Arrived Left
7.25 7.55

Arrived Left
13.28 14.28

Arrived Left Arrived Left
12.55 13.56 16.26 18.56




Red head I

This female seal also had a red head, but lighter the head of Red head I. She was first
seen on June 13, with a pup. This was the sealdsiater pup on June 14 and fortunately
found it again after about an hour (semthers and pups reunitedn June 20 she was
swimming around near the water inlet without hgp;gbe pup was resting on the sandbank
near the water inlet with another adult female (st®er events On June 26 she was hauling
out at the water inlet without her pup and she wwagtted with her pup since. So she was
seen with a pup for only one week. However, she haae had the pup for a while before she
was first observed. Also, the last time she was s@ath a pup (June 20) was almost a week
before the next observation day (June 26). S@aat) he may have had the pup much longer
than was observed.

This seal was observed at SB1C once, and alsoatr®®82. All other observations occurred
on WI front and WI back. On most days this seal s&en (7 out of 9 days), she was either
already at WI front when observer arrived, or adiat WI front within 30 minutes to an hour
after the observer did. Exceptions are June 143@nd/hen the seal did not arrive until the
end of the observation day. The seal usually ldfff@dht within an hour after the observer
arrived, so three hours before low tide. Somewbeteeen one to two hours later, it would
reappear at either WI back (four times), SB1 (ame}, or it would not be seen again (two
times). The four times it was seen hauling out ab¥¢k, it would stay for about 30 minutes
(July 4) to four hours (June 13). On two observatiays, the seal then went back to WI front
(and once to SB1C), and was still there when olesdeit.

NO PICTURE AVAILABLE
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Red head I

May 2009

June 2009

-

Grey square: observation day, seal not seen
Green square: observation day, seal seen withqut pu
Orange square: observation day, seal seen with pup

July 2009




Red head Il

Arrived Left Arrived  Left
6.39 7.09 9.09 13.09

Arrived Left
14.11 14.11

Arrived Left
12.55 13.55

Arrived Left Arrived Left Arrived Left
6.06 7.06 9.06 11.06 13.06 13.06

Arrived Left Arrived Left Arrived Left
6.47 8.47 10.17 12.17 13.47 13.47

Arrived Left Arrived Left
14.33 15.03 15.33 16.03

Arrived Left Arrived Left Arrived Left
13.20 14.20 16.20 16.50 19.20 20.20

Arrived Left

6.52 7.22
Arrived Left Arrived  Left
6.55 7.25 8.25 9.25

Times written in red
Under arrived: seal was already present when observer arrived
Under left: seal was still present when observer left
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Red head & back & blind right eye

This very orange and easily recognisable seal ftas eeen at the water inlet. June 18 was
the first time she was seen with a pup, and thespayed with her for little over three weeks
(minimal 24, maximal 27 days). This seal usuallywewbetween the front and the back of
the water inlet during the hours of observatiore Séemed to prefer the sandbank to the right
of the stream; on seven of the eight days she Wssreed, she hauled out at the right side.
June 27 was the only time she was seen at anoiterdn than the water inlet, namely at
sandbank 2.

On three of the observation days this seal waa@yreresent at the front of the water inlet
when the observer arrived. On four more days, ¢laéarived within half an hour after the
observer did. So, on the days this seal used thigdMi to haul out, it usually arrived at the
location within two and a half hours after highetigdvhen only SB1C, SB3 and WI front were
available. On the days the seal left WI front tag@dVI back, it left WI front 2 to 2,5 hours
before low tide (4 out of 5 times). It didn’t swimmediately to WI back: there were 30
minutes up to 4 hours between her leaving WI feordt arriving at W1 back (however, most
of the time she stayed away for 1 to 1,5 hoursg fline this seal stayed at WI back to haul
out varied between 30 minutes up to 5 hours. Whébatk disappeared again with the rising
of the water (two hours after low tide), the seehn to WI front straight away and came out
of the water within 10 to 15 minutes after haviaf§ W1 back. On every observation day the
seal returned to WI front after low tide, it wasl $here when observer left.
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Red head & back & blind right eye

May 2009

mmmmn. .

June 2009

July 2009

Grey square: observation day, seal not seen
Green square: observation day, seal seen withqut pu
Orange square: observation day, seal seen with pup
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Red head & back & blind right eye

Arrived Left Arrived Left Arrived Left
7.11 7.41 8.41 13.41 1411 14.11

Arrived Left Arrived Left Arrived Left
11.06 12.06 16.06 16.36 17.06 17.36

Arrived Left Arrived Left Arrived Left
13.25 14.25 15.55 18.55 19.25 19.55

Arrived Left Arrived Left Arrived Left
6.06 7.36 9.06 12.06 12.36 13.06

Arrived Left Arrived Left Arrived Left
6.47 9.17 9.47 11.17 13.47 13.47

Arrived Left Arrived  Left
13.50 14.50 16.20 17.50

Arrived Left Arrived Left Arrived Left
7.22 7.52 8.22 9.52 12.22 12.55

Arrived Left
6.55 7.25

Times written in red
Under arrived: seal was already present when observer arrived
Under left: seal was still present when observer left
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Red head & back

This seal also has a red head and back, onlyitifealéss bright orange than the previously
described seal (red head & back & blind right egay the last one third of her back and the
back flippers had a normal color. This seal mowediad between sandbanks (and sites) a lot.
She was seen on: SB1E, SB1C, SB1A, and the frahback of the water inlet. It was the

only seal of the ones described that was seen sgm&B1E to haul out.

During the weeks she was with her pup, she moveuharbetween the water inlet and
different sites on sandbank 1. On the observatays dhe was seen with her pup, she would
already be hauling out at one of the sites whembserver arrived, or start doing so within a
half an hour. On some of the days this seal waexpwithout her pup, however, it would

not appear until the end of the observation dayt, @wpeared quite late: after 2,5 to 5 hours.
During the hours of observation, this seal woudty $h a certain spot somewhere between 30
minutes and 2,5 hours, with the exception of Julylden she and her pup stayed at WI back
for 4,5 hours.

When this seal was seen on different sites in diservation day, it would be in the water for
no more than 30 minutes to 1 hour (7 out of 9 tjmes

This seal was seen with her pup for two weeks (mahil5 days), but may have been with her
pup longer (maximal 22 days), since the last tingg twere seen together and the first time
she was seen without her pup were a week apart.
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Red head & back

May 2009
June 2009
July 2009

Grey square: observation day, seal not seen
Green square: observation day, seal seen withqut pu
Orange square: observation day, seal seen with pup
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Red head and back

Arrived Left
14.26 14.56

Arrived Left
14.11 14.11

Arrived Left Arrived Left
13.06 13.36 16.06 17.06

Arrived Left Arrived  Left
13.36 14.06 15.06 15.36

Arrived Left Arrived Left Arrived Left
6.47 8.47 9.17 11.47 13.47 13.47

Arrived Left Arrived Left Arrived Left Arrived Left
9.33 11.03 12.03 14.33 15.03 15.33 16.0316.03

Arrived Left Arrived Left
13.20 14.50 15.20 19.50

Arrived Left
11.22 12.52

Arrived Left Arrived  Left
6.55 7.25 8.25 11.55

Arrived Left
12.28 12.58

Times written in red
Under arrived: seal was already present when observer arrived
Under left: seal was still present when observer left
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Wounded neck seal with striped pup

This female has a deep scar around the neck fremdhheen trapped in a fishing net. This
female was also observed in 2008 (Nussbam & Selyaglgen she was the first mother to be
seen with a pup during that observation periodiriguthe present study, the wounded neck
seal had a pup with 3 dark stripes on the left efdée body. Both mother and pup paid very
close attention to each other and were never gt @uring the nursing period. Like last
year, the pup stayed with its mother for at |elaste¢ and a half weeks (minimal 25 days,
maximal 30 days).

This female was never seen anywhere else thareosatidbanks near the water inlet, mostly
at the front, either to the left or right of theestm. She may in fact very well have been using
other sandbanks to haul out, but with the excepifsite SB1A, the other sandbanks were
too far away to be able to identify this seal. Hoare even though this seal would have been
recognisable on sandbank SB1A, it was never saag tlss site.

From June 27 up to and including July 12, this ses already present at WI front (with pup)
when the observer arrived. On two observation dagsseal first arrived at WI back
somewhere around low tide (2 — 5,5 hours aftermiesarrived). This means it must have
stayed in the water longer, or it first used ano#ite than WI front to haul out. On two more
observation days, it didn’t arrive until less tif@hminutes before observer left, both times
with pup and at WI front. This seal was seen abadk 4 times in total and stayed in this
spot somewhere between 30 minutes (June 13) andr8 [Uuly 14). On the four observation
days the seal was already at WI front when therebsarrived, it left this site no later than 2
hours before low tide. After leaving WI front orode days, the seal wasn’t seen again for 4,5
to 6 hours (with the exception of July 4: 1,5 hgpuftre moment this seal returned to WI front
was very consistent: it always showed up abouh@is after low tide and would still be
there when observer left.
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Wounded neck

May 2009

mmmmn. .

June 2009

July 2009

M T W T i S S

Grey square: observation day, seal not seen
Green square: observation day, seal seen withqut pu
Orange square: observation day, seal seen with pup
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Wounded neck

Arrived Left Arrived  Left
12.09 12.39 13.09 13.39

Arrived Left
12.36 13.36

Arrived Left
19.55 19.55

Arrived Left

13.06 13.06
Arrived Left Arrived Left
6.47 8.47 13.17 13.47

Arrived Left Arrived  Left
9.03 10.33 15.33 16.03

Arrived Left Arrived Left Arrived
13.20 14.50 16.20 17.50 19.50
Arrived Left Arrived  Left

6.25 6.55 12.55 13.25

Arrived Left Arrived Left

9.58 12.58 13.58 14.28

Times written in red

Under arrived: seal was already present when observer arrived

Under left: seal was still present when observer left
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