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ABSTRACT: Monitoring of harbour seal (Phoca vitulina) has been carried out in the Danish part of 
the Wadden Sea during the past 8 years by the Fishery and Maritime Museum. In addition to this, 
field observations over three breeding seasons have been undertaken. The census shows a steady 
increase of approx. 14 % per year. The distribution of the seals in the area can be split up into two 
different types of haulout localities, and a varied pattern of haulouts is observed during the year. The 
mass die-off in 1988 is discussed within the framework of the knowledge on the population, and it is 
recommended that more effort be put into monitoring and population studies of the harbour seal in 
the entire International Wadden Sea. 

INTRODUCTION 

Regular  counting of harbour seals was not carried out in the Danish Wadden  Sea 

until 1976, w h e n  hunting of the harbour seal was banned.  Nevertheless ,  it is assumed 

that the seal populat ion in the Danish part of the Wadden,  Sea shows the same decrease  
as in other parts of the International Wadden  Sea (Reijnders, 1978; Sondergaard  et all, 

1976; Drescher,  1979; Bogebhergm 1876). 

Since 1976, aerial census of the harbour seal has b e e n  carried out in the Danish 

Wadden  Sea by The Danish Game Biology Station, and since 1981 it has been  intensified 
by the Fishery a n d  Marit ime Museum. 

During the breeding  seasons 1983, 1984 and 1985, field observations were  carried 

out in order to supplement  the census with information on t ime-budget ,  behaviour  and 
social structure of the harbour seal, to get  a bet ter  est imation of the populat ion size, and 
to find criteria for managemen t  of the population. 

METHODS 

Aerial s u r v e y s  

The aerial surveys cover the entire Danish W a d d e n  Sea and include a small part  of 

the German  territory, be tween  the Danish-German  border  and the dam connect ing  the 
island of Sylt with the mainland. The surveys were  carried out all year  round, both at high 

and low tide, with special attention to the summer  season w h e n  the peak  haulout  occurs. 
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Fig. 1. Vertical photo of a seal bank (Paj Sand) with a clear pattern of an undisturbed haulout site. 
The seals spread deep on the bank. Note the high number of pups easily seen on the photo 

In 1981 and 1982 monthly censuses were  made,  and in 1983 and I984 w e e k l y  countings 
were  made during the summer  months. Due to a decline in funds, the count ings  have  

diminished since 1985. The aerial countings are documented  by photographs ,  either 

vertical  or horizontal, of each haulout  site. Exact countings of animals can be  made  on the 
photos (Figs 1, 2). 

The preferred method for photographic  documenta t ion  is vertical  photos,  on which it 

is possible to separate  each individual  seal, and to distinguish be tw een  pups  and other 

age  groups during the breeding  seasons. Furthermore,  a fine v iew of the  distribution 
pat tern on each seal site is shown on this type of photo, and one has even  the  possibility of 
measur ing the distance be tween  the individual  seals. 

The vertical photos were  taken with an automatic  camera (6 x 6 cm), m o u n t e d  on the 
bottom of the aeroplane  and controlled by a t imer referring to the ground speed  and the 

flight level. The flight level  is approx. 1000 feet. 

Horizontal  photos were  taken  with a 23 • 36 mm camera  out of the window.  This is a 

much  easier  and cheaper  way  of making  the documentat ion,  but  one does  not get  the 

advantages  of the vertical photos. On the other  hand, one saves flight t ime, and one is 
able to fly at a lower altitude. This type of photo was mainly made  in la ter  years. 
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Fig. 2. Photo of a more often disturbed high sand bank  where the seals are found in a row along the 
water edge 

T h e  r e su l t s  of t he  ae r i a l  s u r v e y s  o v e r  t he  y e a r s  do  no t  s h o w  a c o n s t a n t  i n c r e a s e  b u t  

v a r y  f rom y e a r  to y e a r  d u e  to t he  d i f f icul t ies  in  c o u n t i n g  b e c a u s e  of w e a t h e r  c o n d i t i o n s  

a n d  h u m a n  i n f l u e n c e s  (Tab le  l) .  W e s t e r l y  w i n d s  s h o r t e n  t he  p e r i o d  w h e r e  s ea l s  a r e  ab l e  

to s t ay  o n  l a n d  d u r i n g  a low t ide ,  a n d  b o a t  t raff ic  m a y  i n t e r f e r e  w i t h  t h e  to ta l  n u m b e r  of 

sea ls .  F u r t h e r m o r e ,  t h e  m o s t  i m p o r t a n t  s ea l  a r e a  is l o c a t e d  i n s i d e  a mi l i t a ry  s e c u r i t y  z o n e  

a n d  c a n n o t  b e  e n t e r e d  d u r i n g  d a y t i m e  e x c e p t  w h e n  spec i a l  p e r m i s s i o n  is g i v e n .  

Table 1. The number  of seals counted in the Danish part  of the Wadden  Sea 

Year 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 

Number  
of seals 389 410 332 421 671 656 789 924 853 958 1261 1477 
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F i e l d  o b s e r v a t i o n s  

The field observations were  made  from a simple hide-out  placed oppos i te  the seals, 

at a distance of approx. 150 m, with a tidal creek of approx. 4 m depth  in be tween .  The 

observations were  carried out during the breeding  seasons 1984, 1985 and 1986, with the 

major effort in 1985, w h e n  two months '  continuous observations were  m a d e  w h e n e v e r  

the dayhght  and low tide made  observations possible. Only results from 1985 are used in 

this paper.  
The haulout  site was f looded at high tide. The average  time the seals could stay on 

the bank  at low tide was 5 hours. 
Observat ions were  carried out during ?6 low tide periods in 1985. T h e  seals on the 

bank were  identif ied individually, and a total of 107 individual  seals w e r e  identif ied by 

means  of the pat tern of the fur. An average  of 95 % of the seals on t h e  bank  were  

identified at each low tide. 
This identification - where  sex and age group were  also known - allows the 

calculation of the time each individual  seal spent on the bank during the  avai lable dry 

period. 
On this basis, an estimate is made  of the number  of seals that do no t  stay on the 

banks during an aerial counting. 

RESULTS 

The census of the seals shows an average  yearly increase of approx.  14 % in the 
maximum number  counted on land during low tide at the end of the s u m m e r  (Fig. 3). 
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Fig. 3. A census of Phoc~ vitulJna taken 1976--88. The average increase shows an exponent ial  
increase of approx. 14 %. The estimated populat ion is outlined. The expected popu la t ion  in 1988 is 

shown, but  due to the mass mortal i ty the populat ion is approx. 40 % of the expected populat ion 
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The pattern shows a clear increase in the number  of seals counted, and this should be 

taken as an index of a similar increase in the total populat ion in the Danish W a d d e n  Sea. 

The seals are concentra ted primarily in the central part, around Juvre  Deep,  be tw een  

the islands of Romo and Mando, - the area which is also a security zone for Air Force 

training (Fig. 4). 

In the entire area, the seals are spread over 26 haulout  sites. It is ex t remely  r a r e  to 

find seals outside these localities - and, then, it is only the odd individual. 

Most of the seal banks must have been  used by the seals for years, as the sea-maps  
from the beg inning  of this century have several  of the localities named  after seals (Danish 
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Fig. 4. The distribution according to a normal summer count (19. August 1987) shows a large amount 
of seals in the outer areas, mainly on the high sands. The important breeding sites are located in the 

inner areas 
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seel): s~elhage, seellab etc. Former sealhunters  point  out the same banks,  as b e i n g  the ones 
they used to hun t  at the beg inn ing  of this century. The seals are found on  two types of 
banks:  the high sands, which are not flooded at normal  high tides, - located in the outer 
parts of the Wadden  S e a - ,  and  the lower banks  located in the inner  parts, which are 
flooded at high tide and  dry 4-5 hours every low tide. 

Breeding takes place in the inner  parts of the area, and  on selected banks ,  where  up 
to 30 % of the animals  are pups dur ing the pupp ing  season. 

The most undis turbed  banks  (see Fig. 1) can clearly be recognized in the pat tern  of 
the scattering of the seals. The seals stay at a greater distance from the water  on the quiet 
banks  compared to the more dis turbed banks  where the seals are found in  a long row 
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Fig. 5. Distribution of Phoca vitulina in an ice-free winter (20 January 1983). The seals' only haulout 
is in the outer parts of the area 
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with their heads directed to the water edge, keeping  close to the water by following the 
receding tide (see Fig. 2). 

During icy winters the seals leave the area and  are found on the edge of the ice with 
access to open water  in the North Sea (fishermen comm.). In winters without ice, the seals 
use the high sands and  the outer banks  at lowtide - even in large numbers  (Fig. 5). 

During the breeding  season, the pups are found on the special pupping  banks  as 
long as suckling takes place. After weaning,  the pups frequently leave the breeding  b a n k  
and are found on the high sands (Figs 6A and  6B). 
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Fig. 6A. Phoca vitulina. Distribution on the breeding banks where the seal pups are born (19 July) 
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Fig. 6B. Phoca vitulina. Dist r ibut ion on the  h i g h  s ands  af ter  the  end  of the  suck l ing  per iod  
(18 August} 

P o p u l a t i o n  e s t i m a t i o n  

The  pre l iminary  results of field s tudies  (Norgaard  & Tougaard ,  in prep . )  show that  
50 %-82  % of the seals re la ted  to the b a n k  were  p resen t  at low tide on a b r e e d i n g  bank,  
d e p e n d i n g  on the t ime of day  low tide appea red .  Most  seals  set t led on the  sands  at low 
tide by  day  (82 %} and  fewer  at low tide dur ing  night  (50 %}. 

On the average,  the b reed ing  b a n k  is dry 5 hours at every  low t ide,  or 42 % of a 
24-h period.  But in the same per iod  the seals  only spend  an average  of 8.2 hours  on land, 
or 34 % of a 24-h period. If it is a s sumed  that  the seals on the high sands  (where it is 
poss ible  to stay 24 hours a day) have  the same needs  for s taying in the water ,  and the 
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same preference  of staying on land during day time, it is to be expected that approx. 40 % 

of the seals related to a high sand bank stay on land during a summer day low tide. 

The  average  distribution of the seals on high sands and low tide banks  during 

a summer  survey is 45 % of the total on the h igh  sands and 55 % on low tide banks. 

The counts taken on a summer day at low tide in the Danish Wadden  Sea should 

therefore be  mult iphed with a factor to find the total number  of the population: 

0.45 0.55 
High sands: ~ + low tide banks: ~ = 1.8 

These  populat ion estimations will give an expec ted  populat ion in 1988 of 2700 animals at 
the end of the summer  - including this year ' s  pups (Fig. 7). 

DISCUSSION 

It should be stressed that the sugges ted  size of the populat ion is a very prehminary 

est imation based on studies at one single b reed ing  bank only. A proper est imation can be 

made,  w h e n  studies are also carried out on high sand sites, and when  a study of the 
migrat ion be tween  local banks is estabhshed.  

But in the late summer  of 1988, in the Danish Wadden  Sea, 948 animals were  found 

dead  of the virus infection and an aerial count  in the same period gave a result of 904 live 

animals. 

Expected population in 1988 

i 
Calculated population 1988 

Counts 1988 

~ ' ~  Dead found scala 

Fig. 7. The expected population size before the mass die-off in 1988 is 2700. On the basis of the 
counts (904), the calculated population is estimated at 1627. The number of seals found dead was 

948, which results in a minus of approx. 5 % of the expected population 
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On the basis of this aerial count, the actual populat ion is es t imated  to be 1627 
animals. Added  to the seals found dead, this br ings the total close to the estimated 
populat ion of 2700 animals that was expected before the die-off. 

It could be a sensible assumption that the missing 125 animals could,  in part, be 
accounted for in the dead animals found on the nor thern shores of the Is land of Sylt in 
Schleswig-Holstein that have drifted there from the southern part  of the Dan i sh  Wadden  
Sea, and partly that the multiplication factor used is too high. 

It is obvious that knowledge on the seal populat ion in  the Wadden  Sea  is scant, and  
further invest igat ion of populat ion dynamics, behaviour  and  migrat ion has to be  made  in 
the entire Internat ional  Wadden  Sea to fill the gaps in this knowledge.  
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