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Scientific resea rch  in to  th e  o cc u r re n ce  a n d  popu la tion  d e n s i ty  of the  
H arbou r  S ea l  (P h o ca  vitu lina  L. ) in th e  coas ta l  reg ions o f  th e  N e th e r ­
lands, n e c e s sa ry  for a n y  eff icac ious  n a tu re  co n se rv an c y  p ro g ra m m e ,  w a s  
started in S ep tem ber  1953 b y  th e  au tho r .

A  re liab le  ca lcu la t ion  of th e  to ta l  num ber  o f  H a r b o u r  S ea ls  in the  
coastal reg io n s  o f  the  N e th e r l a n d s  soon  p ro v e d  to  b e  ex trem ely  difficult .
Estim ations of the  n u m b e r  o f  H a r b o u r  S ea ls  occurring  in th e se  reg ions 
had1 been  m a d e  several  t im es  b efo re .  B r o u w e r  (1927)  took  th e  to ta l 
number o f  sea ls  in the  N e th e r la n d s  p a r t  o f  th e  W a d d e n z e e  a t  1500 an d  
the total n u m b e r  of seals  in th e  es tu a r ie s  of th e  provinces o f  Z u id - H o l -  
land an d  Z e e l a n d  a t  800. T h e  f irs t  n u m b e r  h a d  been  a r r iv ed  a t  b y  m eans  
of coun tings  in th e  field, th e  la t te r  h a d  been  co m p u ted  from  th e  num ber  
of dead  an im als  b r o u g h t  in o n  a c c o u n t  of a  b o u n ty  system  ex is t ing  for 
more t h a n  tw e n t y  years .  H a v i n g a  (1931 , 1933) also  b a s e d  his m ost  
ingenious ca lcu la t ions  on  th e  n u m b e r  of an im als  killed for boun ties .  H e  
found tha t ,  sh o u ld  the  to ta l  n u m b e r  of seals  s t a y  a t  th e  sam e level, th e  
total pop u la t io n  shou ld  a m o u n t  to  a t  least 4000  an im als ,  th e  b o u n ty  
killings am o u n t in g  to 1100 an im a ls  ann u a l ly .  A t  th e  m o m e n t  H a v i n g a  
published his rep o r t ,  th e re  w a s  n o  d irec t  ev idence  of a  dec rease  in the  
number o f  seals ,  bu t  even  so  H a v i n g a  obviously  felt a  s l igh t  d o u b t  in 
this respect.  E r n a  M o ,h r  (1 9 5 2 )  co m p a re d  H a v i n g a ’s  ca lcu la t ions  w ith  
Russian ca lcu la t ions  co ncern ing  th e  H a r p  S ea l (P h o ca  g roen land ica  
F a b r . ) .  H e r  conc lus ions  are  t h a t  o n ly  a to ta l  num ber  of 8500  an im als  
was suffic ien t  to  en d u re  an  a n n u a l  killing of 1100 an im als  w i th o u t  dec­
reasing. T o  m y  opinion E r n a  M o h r  w a s  m is taken  in using th e s e  ca lc ­
ulations, co ncern ing  a  species w i th  qu ite  a n o th e r  b io logy  a n d  a sh o r te r  
span of life th a n  the  H a r b o u r  Sea l .  So, tak ing  in to  ac coun t  th e  H a r b o u r  
Seal only, th e  v a r io u s  a u th o rs  c a me to  d i f fe re n t  es tim ations in th e  coasta l
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re g io n s  of th e  N e th e r la n d s .  T h e r e f o r e  it seem ed  w o r th w h i le  to  a t tem p t  
a  m o re  exac t  ce n su s  of th is  species.

C a l c u l a t i o n  o f  p o p u l a t i o n - d e n s i t y  f r o m  t h e  f i g u r e s  o f  a n n u a l

KILLINGS.

H a v i n g a  as su m ed  th a t  d u r in g  th e  per iod  of his re se a rch  th e  to ta l 
p op u la t io n  w a s  n o t  dec reas ing  o r  increasing ,  a s  th e  an n u a l  kill ings rem ­
a in e d  a t  n e a r ly  th e  sam e level. H e  a r g u e d  tha t ,  w i th  a  decreas ing  
pop u la t io n ,  th e  an n u a l  k ill ings w o u ld  dec rease  too. T h i s  seem s quite 
accep tab le ,  b u t  H a v i n g a  over looked  one  th ing .  T h e  popu la t io n  o f  the  
N e th e r la n d s  p a r t  o f  the  W a d d e n z e e  is n o t  a n  iso la te d  one. T h e r e  is a 
d irec t  con tac t  w ith  th e  pop u la t io n  in th e  G e rm a n  p a r t  of th e  W a d d e n ­
zee a n d  p e rh a p s  even  a n  ind irec t  c o n tac t  w i th  th e  popu la t ion  on the  
Ju t l a n d  coast.  So, if  th e  n u m b e r  of sea ls  in th e  N e th e r la n d s  p a r t  o f  the 
W a d d e n z e e  is decreas ing ,  th e  th in n e d  ra n k s  m a y  v e r y  well be  rep len ish ­
ed  from  the  s tock  in the G e r m a n  p a r t  of th e  W a d d e n z e e .  T h i s  seems 
th e  m o re  a c ce p ta b le  as  the  h u n t in g  p re ssu re  in th e  G e rm a n  coas ta l  region 
is q u i te  low.

O n  th e  o th e r  h a n d ,  th o u g h  th e  a n n u a l  k ill ings of la te  y e a r s  s tay  a t  
th e  sa m e  level,  it  m ust  be n o te d  th a t  th e  p r ice  of th e  sk ins  is on  the  
increase .  T h e r e f o r e ,  h u n te rs  will be m ore  eager  to  get the  y o u n g  animals,  
w h ich  will m a k e  b e t te r  prices. T h e r e f o r e  m ore m a n -d a y s  will b e  devoted 
to  h u n t in g .  A t  th e  sam e time, c o u n t in g s  in rec en t  yea rs  if com pared  
w i th  th e  c o u n t in g s  done b y  H a v i n g a  25 y e a r s  ago ,  se e m e d  to  show  a 
dec rease  of n u m b e rs  in the  N e th e r l a n d s  p a r t  of th e  W a d d e n z e e ,  especial­
ly in the  e a s te rn  p a r t  w h e re  h u n t in g -p re s su re  is h ighest.  N a tu r e  cons­
e r v a n c y  aims a t  keep ing  th e  p o p u la t io n  of the  H a r b o u r  Seal a t  the  same 
level. T h e r e f o r e  H a v i n g a ’s m eth o d ,  w h ic h  s ta r t s  from  th e  prem ise  of a 
s ta b le  popu la tion ,  ca n n o t  be u se d  for o u r  purpose ,  bec au se  w e  m ust get 
an  idea  of the  course  of the  pop u la t io n  u n d e r  the  in f luence  of various 
fac to rs .

In  th e  first p lace  w e  h a d  to  a s ce r ta in  the  pe rm ittab le  a n n u a l  killing 
in a  r a n d o m  pop u la t io n  of th e  H a r b o u r  Seal, cons ider ing  th is  popula tion  
m ust rem a in  stable. I f  th e  p e rc e n ta g e  o f  th e  to ta l popu la tion ,  w hich  is 
av a i la b le  for a n n u a l  killing, ca n  be  ca lcu la ted ,  com parison  w i th  actual 
f igu res  m a y  give in fo rm ation  a b o u t  th e  ac tua l  h u n t in g  p ressu re .

In  ca lcu la t ing  th is  p e rc e n ta g e  w e  s ta r t  from  the  following cons ider­
a t ions .  T h e  e x a c t  d is tr ibu t ion  o f  ag e -c la sses  is no t  know n. W e  m ay 
a s su m e  th a t  m or ta l i ty  is h ig h e s t  in the  f irs t  y e a r  o f  life. B a d  w ea ther  
d u r in g  th e  first w e e k s  of life is k n o w n  to  m a k e  qu ite  a  lo t  o f  victims 
a m o n g  th e  pups .  A f t e r  w ean ing ,  th e  p u p s  ta k e  h a rd ly  a n y  fo o d  for some 
fo u r te e n  d ays ,  th e y  get r a th e r  feeb le  d u r in g  th is  period  a n d  d e a th  risks 
will b e  g rea t .  T h e r e  a re  som e ind ica t ions  th a t  y o u th  m o r ta l i ty  o ften  is 
h ig h  a s  a  co n seq u e n ce  of h e a v y  in fec tions  b y  lo n g w o rm s  a n d  other 
en d o p a ra s i te s .  M o r ta l i ty  d u r in g  th e  f irs t  y e a r  of life c a n  rea d e ly  be 
a s su m e d  to  be 2 0 % . F rom  o u r  ca lcu la t ions  w e  m ay  assum e th a t  th e  rate 
o f  m o r ta l i ty  will rem ain  s tab le  a f te r  t h e  f irs t  y e a r  o f  life, a l though  in 
r e a l i ty  m o r ta l i ty  d u r in g  the  s e c o n d  y e a r  o f  life will be  s o m e w h a t  h igher 
th a n  in o lde r  an im als  in th e  p r im e  of life. O th e r  d a ta  ava ilab le  are  : 
th e  m a x im u m  a g e  of a  H a r b o u r  S ea l  is tw e n t y  years ,  th e  an im als  are 
se x u a l ly  m a tu re  on  th e  fourth  y e a r  (som etim es  p e rh a p s  in th e  5 th y ea r )



of life, a  fem ale  produces on ly  one  p u p  a y e a r  ( tw in s  n e e d  no t con­
sidered b e c a u s e  a s  a rule on ly  o n e  will g r o w  u p ) .  M o s t  poss ib ly  a 
H arb o u r  S ea l  is prom iscuous or p o ly g a m o u s  ; n e v e r th e le ss ,  th e  sex-ra t io  
can be e s t im a te d  to  be 1 : 1 .  In  th e  fo llow ing  c a lc u la t io n s  w e  take  the  
rate of m o r ta l i ty  in the  1st y e a r  of life to  b e  2 0 % ,  in su b s e q u e n t  years
7H °/o .'l0% or 12M%.

T a b l e  1. T h e o r e t i c a l  c a l c u la t io n s  a s  to  th e  r e s u l t s  o f  a  p r e s u m e d  a n n u a l  m o r t a l i t y  
o f  7 j %  10 o r  12j/2%  r e s p e c t i v e l y ,  a f t e r  th e  f i r s t  y e a r  o f  li fe .
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4 7 M % 6 84 10% 6 3 8 1 2 M % 61 3
5 7 % % 6 33 10% 5 5 3 123d% 53 6
6 7 / % 586 10% 5 2 5 123^ % 46 9
7 7 'A % 5 4 2 10% 4 - 3 123d% 41 0
8 7 'A % 501 10% 4 2 6 123d% 35 9
9 7 A % 4 6 3 10% 2 8 3 12M % 314

10 7 A % 428 10% 3 2 5 n / 2% 275
2 1 11 7'A°/o 3 9 6 10% 2 9 2 n / 2% 241
3 ,4» 12 7 /2 % 366 10% 2 6 3 123/2% 211

< 5 ? 13 7 /2 % 3 3 9 10% 2 3 7 123/2% 185
o 14 7 /2 % 3 1 3 10% 2 1 3 12Jd% 162
!£. 15 7 /2 % 290 10% 192 123d% 142

16 7 A % 218 10% 174 123^% 124
17 7 A % 201 1 0% 156 123d% 107
18 7 A % • 186 10% 141 n / 2% 94
19 7 A % 172 10% 127 n / 2% 82
20 7 A % 159 10% 114 12 3d% 72

Total 9017 7 7 9 2 5 8 9 6

If  th e  r a t e  of m orta lity  a f te r  the  first y e a r  o f  life  is a s su m ed  to  be 
7^2%- 1000 p u p s  are  n ec essa ry  to  m a in ta in  a  to ta l  pop u la t io n  of 9017 
individuals .  T h e  total p roduction  o f  p u p s  in  th is  p o p u la t io n  how ever,  if 
we ta k e  in to  accoun t  th e  d a ta  c i ted  above ,  is a s  m u c h  as  3238 p ups  a 
year. S o  a n  a n n u a l  killing of 2238 p u p s  w o u ld  a l lo w  th e  popu la tion  to  
be s table .  A n  an n u a l  killing m oreover,  of o ld e r  an im als ,  a s  ac tua lly  is 
the case  in th e  N e th e r lan d s ,  w o u ld  r e n d e r  th e  a n n u a l  perm issab le  killing 
ra te  less h igh .

In  th e  s a m e  w a y  w e  f ind th a t  a  m o r ta l i ty  o f  10%  a f te r  th e  f irs t  y ea r  
of life w o u ld  a l low  1000 p u p s  to  m a in ta in  a p o p u la t io n  of 7792 animals. 
T h is  c o r r e s p o n d s  w ith  a  p roduc t ion  o f  2636  a n d  t h e  pe rm it ted  annual 
killing r a te  w o u ld  be 1636.

If  the  a n n u a l  morta lity  a f te r  th e  f irs t  y e a r  is a s su m e d  to  be 12 % %  
we f ind a g a in  a  num ber of 1000 p u p s  to  b e  n e c e s s a r y  for m ain ta in ing  
a pop u la t io n  of 5896 animals, a  p ro d u c t io n  o f  1698 pups  a n d  a  perm is­
sable kill ing ra te  of 698 pups only. T h e  a n n u a l  kill ing  ra te  a l low ed  m ay
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be assum ed to  b e  2 5 %  o f  th e  to ta l  p o p u la t io n  if the  an n u a l  m orta lity  is 
a s su m ed  to  be 2 x/l° /o  '< in th e  sa m e  w a y  th e  a n n u a l  killing ra te  m ay be 
a ssu m ed  to  be 2 1 %  o f  the  to ta l  popu la t ion  if a n n u a l  m orta l i ty  am ounts  
to 10%, an d  12%  if th e  a n n u a l  m o r ta l i ty  a m o u n ts  to 12 ]^% .

It will be c lear  th a t  a n y  e s tim a tion  o f  n u m b e rs ,  tak ing  th e  annual kil­
lings as  a base, will be im possib le if w e  d o  n o t  k n o w  w h ich  is th e  na tu ra l  
an n u a l  m orta li ty  ra te .  T h e  on ly  n u m b e rs  to  go  a t  a re  those  o f  the  annua l
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F i g u r e  1. D i s t r i b u t i o n  o f  t h e  H a r b o u r  S e a l  in  t h e  c o a s t a l  r e g i o n s  o f  the  N e th e r la n d s .
T h e  f ig u r e s  r e p r e s e n t  th e  m a x i m a l  n u m b e r  o f  a n i m a l s  c o u n te d  o n  the  resting 
p l a c e s  d u r in g  th e  y e a r s  1953— 1955.



killings an d  th o se  of an im als-’es t im a ted  b y  coun ting  in the  field. F ro m  
the la tte r  w e  m a y  co n c lu d e  to  a p o p u la t io n  in Z u id  H o l la n d  a n d  Z e e ­
land of abou t 1000, from  th e  fo rm er  to an  an n u a l  killing of 150 spec im ens ,  
which m eans  15% .  C o m p a r iso n  w i th  th e  f igu res  of H a v i n g a  (1 931)  
shows us th a t  th e  n u m b e rs  o f  seals  in the  d if fe ren t  resting  p la ce s  h ave  
increased slightly .  In 1954 a n d  1955 th e  an n u a l  killing ra te  w a s  m uch  
higher and  ac c o rd in g ly  w e  d id  f ind  a  s u d d e n  dec rease  of the  n u m b e r  of 
animals at the  res t in g  p la ce s  las t y ea r .

T h in g s  a re  d i f fe re n t  in th e  W a d d e n z e e  w es t  of th e  b o rd e r  b e tw e e n  
the N e th e r la n d s  a n d  G e rm a n y .  F ro m  cou n t in g s  in th e  field (fig .  1) w e  
arrived a t  an e s t im a tion  o f  a b o u t  1200 an im als  in this region. T h i s  m e an s  
that the a n n u a l  kill ing ra te  w o u ld  a m o u n t  to  no t  less th a n  5 4 %  o f  th is  
estimated popu la tion .  A  v e r y  se rious dec rease  could, theo re t ica l ly  be  
expected here. C o m p a r in g  a g a in  w i th  the  coun tings  o f  H a v i n g a  (1931)  
we do find a  dec rease ,  a n d  a r a th e r  se r ious  dec rease  even in th e  e a s te rn  
part of this reg ion ,  th o u g h  n o t  as  se rious  as  cou ld  be th eo re t ic a l ly  
expected. N o w  th e  fo llow ing  fac ts  sh o u ld  be  ta k e n  into a c c o u n t  here . 
In the G e rm a n  p a r t  of th e  W a d d e n z e e  cou n t in g s  of th e  sea ls  b y  a i r ­
planes am o u n te d  to  1500 an im als .  T h e  a n n u a l  killing ra te  in th is  reg ion  
amounts, to  o n ly  7 %  of th is  f igure . T h e  cons iderab le  increase one could  
expect in th is  reg io n  c a n n o t  be  found .  A s  has  been  sa id  above , th e re  is a 
free ex c h an g e  o f  th e  an im a ls  a t  b o th  sides  of the  bo rder .  If  w e  ta k e  th e  
population of th e  w h o le  W a d d e n z e e  to n u m b e r  2700 animals, th e  an n u a l  
killing in the  w h o le  W a d d e n z e e  w o u ld  am o u n t  to  a b o u t  2 7 % .  E v e n  if 
natural m or ta l i ty  sh o u ld  be  a n n u a l ly  7 j/£% , a s l igh t  decrease  c o u ld  be 
expected. A n d  indeed ,  in th e  to ta l  p o p u la t io n  coun t ings  seem to  po in t  
to a decrease.

T h e  on ly  conc lus ion  is th a t  th e  v e ry  h igh  h u n t in g -p re s su re  in th e  
N e th e r lan d s  is c o m p e n s a te d  b y  im m ig ra tion  from G e r m a n y  w h e r e  h u n ­
ting-pressure  is low. A n o th e r  conclusion  is th a t  an  an n u a l  kill ing r a t e  of 
20%  m ay be c o n s id e re d  perm it tab le .  T h i s  w ou ld  m ean  th a t  a n n u a l  n a t ­
ural m orta l i ty  o f  10%  a f t e r  th e  f irs t  y e a r  of life is w ith in  th e  r a n g e  
of reality. T h e s e  conc lu s ions  seem to  be m ore  likely if w e take  in to  a c ­
count tha t  m ost  o f  the  h u n t in g  is d o n e  a t  th e  N e th e r la n d s - G e r m a n  b o rd e r  
and the  a n n u a l  kill ing  r a te  in th is  lim ited  reg ion  is tw ice as h igh  a s  th e  
largest num ber  o f  sea ls  ever  co u n te d  in th is  reg ion . T h e s e  co n s id era t io n s  
are only va l id  o f  course ,  if co u n t in g s  in th e  field are  a s su m ed  to  g ive a 
more or less e x a c t  p ic tu re  o f  th e  a c tu a l  n u m b e r  o f  anim als p re se n t .

V a l u e  o f  c o u n t i n g s  i n  t h e  f i e l d .

H a v i n g a  (1 9 3 1 ,  1933) a s su m es  th a t  on ly  a p ropo rtiona lly  sm all p e r ­
centage of th e  n u m b e r  o f  an im als  p r e s e n t  a t  a  g iven time, will b e  fo u n d  
at the resting  p laces  a t  lo w  tide . N o w  w e  do  no t k n o w  a n y th in g  a b o u t  
the social r e la t io n s  of seals, w e d o  n o t  even  k n o w  if there  is such  a  
thing as a herd .  M a y  be  th e  n u m b e r  o f  seals  on a resting  p lace  is on ly  
a function of th e  q u a n t i ty  o f  food ava ilab le  at a  g iven  time. M a y  
be the  an im als ,  p re s e n t  a t  a  ce r ta in  res t ing  p lace  a t  a ce r ta in  time 
only are  a r a n d o m  sa m p le  of th e  to ta l  n u m b e r  o f  an im als  p re s e n t  in a 
certain reg ion .  B u t  o n e  fac t  ca n n o t  be d en ied  : if coun t ings  a re  p e r fo rm e d  
during a  co u p le  of d a y s  in succession,  a lw a y s  th e  same n u m b e r  of 
animals will be  fo u n d  a t  th e  sam e m om en t  of th e  low  tide if w e a th e r
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cond it ions  a re  fa v o u ra b le .  T h i s  fac t  is much m o re  strik ing if c o u n t in g s  
a re  p e r fo rm ed  -in a re g io n  w h e r e  the  accessability  of the  res t ing  p lace 
is no t  d e p e n d e n t  from  the  tide. A t  the  resting  p laces  a t  the isle of A n h o l t  
in th e  K a t te g a t  ( D e n m a r k )  th e  an im als  a rr ived  every  day  a t  the sam e 
m om ent a n d  a lw a y s  in th e  sa m e  num ber,  as th e  au th o r  could  observe  
dur ing  a visit M a y  1954. In th e  K a t te g a t  there  is h a rd ly  a n y  d if fe rence  
b e tw een  h igh  t id e  a n d  low  tide. S o m ew h a t  d if fe ren t  cond i t ions  are  
p re se n t  a t  th e  n o r th  co a s t  of th e  isle of Schierm onnikoog  ( W a d d e n z e e ,  
N e th e r la n d s )  w h e r e  th e  an im a ls  a re  resting  on  the  beach  du r ing  h igh  
t ide and  on  a  tida l  b a n k  off  th e  b ea ch  a t  low  tide, bu t  w h e re  the  an im als  
a r r ive  a lw a y s  a t  th e  s a m e  m o m e n t  of the  day  a n d  in the  sam e num ber .  
A s  it is h a rd ly  a c c e p ta b le  t h a t  ev e ry  d ay  the same p e rc e n ta g e  of the  
w h o le  popu la tion  s h o u ld  com e to  the  resting  place , th e  o th e rs  s ta y in g  
offshore ,  a n d  n o t  th e  sa m e  an im als ,  it m ust  be  a s su m ed  th a t  every  an im al 
of th e  pop u la t io n  com es  a s h o re  a t  a  m om ent a t  w h ich  tide, time a n d  
w e a th e r  a r e  fav o u rab le .  D r.  H .  F r a n k  (B onn)  k in d ly  in form ed me th a t  
h e  a rr ived  a t  th e  sa m e  conc lus ion  dur ing  the m a n y  y ea rs  he m a d e  re ­
searches  on  the  H a r b o u r  Sea l .  S o  w e  m ay  conc lude  th a t  it is possib le  
to get  an e x a c t  idea  of th e  n u m b e r  o f  seals in a ce r ta in  reg ion  b y  coun ting .

A n o th e r  d if f icu l ty  rem a in s .  In  sum m er  the n u m b e r  of an im als  a t  a

F lo u n d e r .

1 9 5 3 .

I

1 9 5 4 .

I

O o s t e r s c h e l d e .  

1955.

I
S e a l s .

1953 1 9 5 4 .

O o s t e r s c h e l d e .

1955.

I k T
F igure  2. U p p er  ro w  : F ig u r e s  o f  F lo u n d e r  (P leuronectidae) ca u g h t in  the O o ster- 

sch e ld e  d u rin g  3  s u c c e s s s iv e  y e a r s . L o w er  row  : F ig u res  o f  the tota l num ber  
o f  H a rb o u r  S e a ls  d u rin g  th e  sa m e  m on ths and years .
T h e  d ia g ra m  s h o w s  th a t fo o d  cer ta in ly  is  n o t the o n ly  fa c to r  determ in ing  
the p o p u la tio n  d e n s ity  o f  th e  s e a l. T h e  lo w er  row  a lso  in d ica tes  a decrease  
o f  the m a x im a l n u m b er  o f  s e a ls  s in ce  1953.



certain res t ing  p lace  in th e  tidal reg io n  is m uch  h ig h e r  th a n  in  w in ter.  
H a v i n g a  qu ite  co rrec tly  rem a rk e d  th a t  sea ls  h u n t  the ir  p re y  b y  m eans 
of sight an d  so, the  w in te rd a y  being  o n ly  sh o r t ,  in w in te r  th e  period 
of feeding is so  sh o r t  th a t  no  time fo r  r e s t  is left  d u r in g  day t im e .  T h e r e ­
fore counting  shou ld  be  p e r fo rm ed  in su m m e r  only. B u t  n o t  on ly  the  
lenght of th e  d a y  is de te rm in ing  th e  n u m b e r  o f  an im als  on th e  resting  
places. S e a so n a l  m ig ra tion  o f  the fish will a lso  be o f  g re a t  influence. 
Correla tion b e tw e e n  th e  num ber  of sea ls  a n d  th e  q u a n t i ty  of fish, p resen t 
at a certain time, can  be expected .  B u t  th e  d ia g ra m  (fig. 2) s h o w s  th a t  
this corre la t ion  is on ly  par t ia l .  F u r th e r m o r e  th e re  seem s to b e  a  sor t  of 
seasonal m o v e m en t  co r re la te d  w ith  s e x u a l  periodic ity .  L as t  b u t  no t  least 
human in f lu e n ce  such as hunting ,  f ish in g  a n d  d re d g in g  ca u se s  d is tu r ­
bance, an d  m a y  re n d e r in g  coun tings  use less .

T h e re fo re  cou n t in g s  can  g ive an  ex c e l le n t  p ic ture  of th e  n u m b e r  of 
seals p re se n t  in a  limited area  if th e y  c a n  be  r e p e a te d  d u r in g  a  couple 
of days in succession .  B ut for the  w h o le  o f  th e  coas ta l  reg io n  it w ould  
be possible o n ly  to g e t  a n  exac t  idea  o f  t h e  to ta l  n u m b e r  o f  seals if 
countincis cou ld  b e  p e r fo rm ed  b y  a i rp la n e  d u r in g  som e d a y s  in succession 
and in the  w h o le  coas ta l  reg ion  a t  th e  s a m e  t im e a n d  t 'd e  a n d  if th is  could 
be repea ted  d u r in g  a t  least  th ree  y e a r s  in succession .  T h e  f igures  g iven on 
the map (fig .  1 ) the re fo re  on ly  g ive  a  r o u g h  id e a  of th e  d e n s i ty  of seals 
in the coas ta l  reg io n s  of the  N e th e r la n d s .

S e a s o n a l  m o v e m e n t s  o f  p h o c a  v i t u l i n a  l .  i n  t h e  o o s t e r s c h e l d e .

A specia l r e se a rc h  has  been  c a r r ie d  o u t  in th e  O o s te rsc h e ld e ,  a  p a r t  
of the e s tu a ry  in th e  p rovince Z e e la n d .  T h e  aim of th is  re se a rc h  w a s  to  
get an  idea  o f  th e  seasona l m o vem en ts  o f  th e  sea ls  a n d  to  t r y  to  find a 
correlation b e tw e e n  th e  num ber  of s e a l s  on  th e  res t in g  p laces  an d  the  
sexual a n d  rep ro d u c t iv e  cycle. I d o  n o t  th in k  I succeeded  in  obta in ing 
a solution, o w in g  to  lack  o f  technical  possib ili t ies.  N e v e r th e le s s ,  th e  scarce 
results w h ich  could  b e  o b ta in ed  a re  p r e s e n te d  here.

T h e  O o s te r s c h e ld e  w a s  chosen  b e c a u s e  it is possib le  to r e a c h  th e  w ho le  
of it d u r in g  o n e  single tide b y  b o a t ,  th e  t ida l  f la ts  w e s t  of N e e l t je  Jans 
(fig. 3, A )  excep ted .  T h u s  w e  c o u ld  c o u n t  all th e  an im als  p re s e n t  on the 
resting p laces  d u r in g  one single t ide .

M y  o w n  ob se rv a t io n s  w e re  p e r f o rm e d  on  board,' o f  a  vessel of th e  
fisheries police, w h ils t  coun t ings  p e r f o rm e d  b y  o fficers  o f  th e  fisheries 
police d u r in g  th e  y ea rs  1953, 1954 a n d  1955 w e re  pu t a t  m y  disposal.

T h e  c o u n t in g s  a re  compliled in a  d ia g ra m  (fig .  4 ) .  In  th is  d iag ram  the  
principal res t in q  p laces of H a r b o u r  S e a ls  a r e  g iven  from w e s t  ( le f t )  to 
east ( r ig h t ) .  O n ly  th o se  res t ing  p la ce s  a r e  m en tio n e d  w h e r e  seals, are 
found reg u la r ly .  O th e r  places, w h e r e  o n e  o r  tw o  sea ls  can  be  found  inc­
identally  a re  no t  m en tio n e d  here . T h e  d ia g ra m  on ly  g ives a rough  
picture of th e  rea l  d is tr ibu tion .  T h e  lo c a t io n  of th e  res t ing  places, m en t­
ioned in th e  d ia g ra m ,  can be  fo u n d  o n  th e  m a p  (fig. 3 ) .

T h e  K a a s b o e r g a t  is the  m ost  w e s t e r n  res t ing  p lace w h ic h  has  been 
visited. E a s t  o f  th is  follows a res t in g  p la ce  in th e  H a m m e n .  In  fact the 
resting p lace  in th e  H a m m e n  is s o m e w h a t  va r iab le ,  b u t  fo r  th e  sake of 
simplicity all th e se  p laces a r e  co n s id e re d  one. T h e  res t ing  p lace  a t  Schelp- 
hoek is k e p t  apa r t .  N e x t  are  the  re s t in g  p laces  a t  B r a b a n ts e  V a a rw a te r ,  
the principal of w h ich  lies a t  th e  n o r th e r n  e n d  o f  th e  G a lg e n p la a t .  T o  the
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eas t  th e  n ex t  res t in g  p laces a re  those  a t  th e  D o r t s m a n ,  w hich  aga in  are 
c o n s id e red  a s ing le  one. U s u a l ly  the  r e s t in g  p lace  a t  m ussel parcel 107 
is f re q u e n te d  b y  th e  seals. T h e s e  a re  th e  p r inc ipa l  res t ing  p laces in the 
w e s te rn  p a r t  o f  the  O o s te rsc h e ld e .  T h e  n e x t  one,  a  sm a ll  t idal flat at 
the  Room kil,  is s i tu a te d  in the  n a r ro w e s t  p a r t  of th e  O oste rschelde .  In 
th e  e a s te rn  p a r t  of the O o s te rsc h e ld e  w e  f in d  the  res t ing  p laces a t  the 
la rg e  tida l  f la t  K ra a y e r ,  w hich  are  c o n s id e re d  h e re  as  a single one, a 
res t in g  p lace  a t  th e  G eu l  n ea r  P ie te rm a n s k re e k  a n d  th e  most eastern  
re s t in g  p lace a t  t h e  Z i lv e rp u t .  T h e  re s t in g  p laces  in  th e  eas te rn  p a r t  are  
all s i tu a te d  in th e  reg io n  w h ere  the fa m o u s  o y s te rb a n k s  are  found.

T h e  d ia g ra m  co n ta in s  th e  a v e ra g e  n u m b e r  a t  low  tide  taken  during 
one  m on th .  I found  th a t  av e rag e  n u m b e rs  from  obse rva t ions  during 
fo u r te e n  d a y s  o n ly  cam e to  the  same.

T h e  d ia g ra m  (fig. 4) sh o w s us  the  fo llow ing  facts.  In D ecem ber  an d  
J a n u a r y  the  to ta l  n u m b e r  o f  sea ls  is low. T h e  an im a ls  p re se n t  are  scattered  
over  th e  w h o le  reg ion , a t  leas t  if there  is n o  ice -d r i f t .  S evere  frost drives 
th e  sea ls  to the  w es t .  D u r in g  F e b r u a r y  a n d  M a r c h  g r a d u a l  increase of the 
n u m b e r  of sea ls  m a y  be observed . U n d e r  n o rm a l  c i rcum stances  the  in­
c re ase  is la rg e s t  in the  w e s te rn  p a r t .  A f t e r  th e  te r r ib le  f loods  of F eb ru a ry  
1st, 1953 th e  seals  w e re  d is tu rb e d  by  e x te n s iv e  re p a irs  n a a r  Schelphoek 
a n d  O u d e r k e r k ,  so as  to be found  m uch m o re  to  th e  ea s t  in th a t  y ea r  than  
no rm ally .  A  g ra d u a l  increase  m a y  be  o b se rv e d  till th e  m onth  of June, 
m ore  a n d  m ore  sea ls  a rr iv ing  from the  w es t .  T i l l  th e  e n d  of A pril  most 
sea ls  a re  fo u n d  a b o u t  K aa sb o e rg a t ,  if th e y  a re  n o t  d is tu rbed .  D uring  
the  m o n th  of M a y  th e  seals  m ove e a s tw a rd .  I t  is r a th e r  conspicious th a t  
th e  sea ls  in th e  ea s te rn  p a r t  d u r in g  th is  m o n th  a re  fu ll-g row n  animals,
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F ig u r e  3.  T h e  p r in c ip a l restin g  p la ce s  o f  th e  H a rb o u r  S e a l in  the O ostersch eld e , 
p r o v in c e  Z e e la n d , N eth er la n d s .



M o n t h s

F i g u r e  4. D ia g r a m  o f  th e  to ta l n u m ber o f  s e a ls  o n  th e  restin g  p la c e s  o f  fig . 3  during  
the y e a r s  1953— 1955. T h e  restin g  p la c e s  in  the w estern  p art o f  the O o s te r ­
sch e ld e  to  the left, th o se  in  th e  e a stern  p a r t to  th e  right.
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in the  w es te rn  p a r t  b o th  fu l l -g ro w n  an im als  a n d  sea ls  a t  th e  a g e  of one 
or tw o  years  can  be fo u n d ,  th e  la t te r  ca te g o ry  com pris ing  a b o u t  2 0 — 25%  
of the  total num ber .  A s  d u r in g  th e  m on th  of Ju ly  p u p s  are  fo u n d  o n ly  in the 
e a s te rn  part,  a s  long as  th e  an im als  a re  no t d is tu rb e d  by  h u n te rs ,  it is 
likely th a t  the  an im als  in th e  ea s te rn  p a r t  m o s t ly  a re  p r e g n a n t  females. 
In Ju ly  1954 a n u m b e r  o f  54 fu l l -g row n  sea ls  w a s  sho t  du r ing  o n e  and  
the  sam e tide o n  a  w e s t e r n  resting  place in th e  G reve l ingen .  A ll  these 
sea ls  p roved  to  be males . P e r h a p s  this is a n  in d ic a t io n  th a t  fem ales  go 
ea s t  earlier th a n  m a le s .a n d  m ales  linger a t  the  t id a l  f lats in th e  w es t  till 
la te r  in the y ea r .  D u r in g  th e  m on ths  of M a y  a n d  June  one n o te w o r th y  
c h a n g e  is obse rved .  In  Ju ly  1 o b se rved  a  d e c rease ,  w h ich  is m ost  su rp ­
r is ing .  A n  in c rease  se em s  m o re  likely, bec au se  the  p u p s  a re  b o rn  in 
th is  month. H o w e v e r ,  in th is  m o n th  a couple o f  p ro fe ss iona l h u n te r s  s ta rt  
h u n t in g  in th is  reg ion ,  w i th  th e  aim of collecting  th e  v a lu ab le  sk ins  of 
th e  new ly  born  pups.  H u n t in g  is r a th e r  in tens ive  d u r in g  this m o n th  and  
so  the  w ho le  of the  p ic tu re  is spoiled. S oon  a f t e r  hun ting  h a s  s tarted ,  
fem ales  w ith  p u p s  m a y  b e  fo u n d  even  in th e  m o s t  w es te rn  p a r ts ,  the 
g ro u p s  being s c a t t e re d  ev e ry w h e re .  A  con s id e rab le  num ber  of p u p s  fall 
v ictims to these h u n te rs .  A u g u s t  1954, a f te r  h u n t in g  cam e to  a n  end, I 
h a rd ly  found a s in g le  p u p  an y m o re .  T h e  d ia g ra m  show s th a t  n o  seals 
w e re  found  a t  th e  K r a a y e r  d u r in g  the  m o n th s  o f  June  a n d  Ju ly  1955. 
T h i s  m ay  be ex p la in e d  b y  th e  w e ir - f i sh e ry  p ra c t i s e d  the re  a t  th e  time 
so  as  to  p rev e n t  the  sea ls  rea ch in g  their  h a b i tu a l  res ting  p laces. T h e  
seals  sh if ted  to  o th e r  r e s t in g  p laces  in th e  n e ig h b o u rh o o d ,  su c h  as  Room ­
kil, G eu l  an d  Z i lv e rp u t .  I t  is m ost  likely th a t  h u m a n  activ ity  is th e  reason 
of th e  dec rease  in n u m b e rs  d u r in g  July. O f  c o u rse  possib ly  som e cor­
re la t ion  with sexual b e h a v io u r  is p re s e n t  here . V e n a b l e s  ô V e n a b l e s  
(1 9 5 5 ) ,  investiga ting  th e  se a ls  o f  the  S h e t la n d  I s lan d s ,  found  th a t  shortly 
b efo re  pups are  b o rn  a  cu r io u s  behav iou r  of p ro b a b ly  sexual m eaning 
w a s  d isplayed,  ac c o m p a n ie d  w i th  p laypair ing .  A l th o u g h  th e  b io logy  of the 
sea ls  in the  S h e t la n d  I s la n d s  is quite d if fe ren t  f rom  th a t  in Z e e l a n d  a n d  
th e  breeding season  in  th e  S h e t la n d  I s lan d s  is ear l ier ,  th e re  seem to be 
v a r io u s  s tages  in the  sex u a l  cyc le  of seals, up  till n o w  in suff ic ien tly  known, 
w h ich  m ay  be  re f lec te d  in th e i r  seasona l m ovem en ts .

In A u g u s t  a  s u d d e n  in c re ase  in n u m b e rs  m a y  b e  observed . M a tin g  
takes  place, acco rd ing  to  F i s he r  (19 54 ) ,  im m ed ia te ly  a f te r  th e  end  of 
th e  lacta tion  period .  In Z e e l a n d  the  lac ta t ion  per io d  m u s t  h a v e  ended  
in the  second h a lf  of A u g u s t .  M o s t  p ro b a b ly  a t  t h a t  m o m e n t  a n  invasion 
o f  the  males ca n  b e  ex p e c ted .  T h i s  invas ion  f rom  th e  o p en  continues 
till the  middle of S ep te m b er .  In  th is  m on th  y o u n g  an im als  from  th e  same 
y e a r  m ay  a l re a d y  be fo u n d  o n  th e  t ida l  f lats in th e  m o u th  of . the  O o s te r ­
schelde ,  an d  it m a y  be a s s u m e d  th a t  these  y o u n g  an im als  h a v e  s ta r ted  
o n  the ir  w ay  o u tw ard s .  In  O c to b e r  th e  n u m b e r  of sea ls  dec reases  rapidly. 
N u m b e r s  on  the  w e s t e r n  f la t s  te m p o ra r i ly  inc rease ,  bu t  in  th e  eastern  
p a r t  on ly  small n u m b e rs  rem a in .  In N o v e m b e r  m o s t  sea ls  h a v e  left  the 
O o s te rsc h e ld e .  If th e  w e a th e r  is favourab le ,  as w a s  th e  case  in 1955, the 
sea ls  m ay  linger for a  long  w h ile  on  th e  w e s te rn  f la ts .  In D ecem ber  only 
a  few  an im als  rem a in  a n d  th e s e  leave in w e s te rn  d irec tion  d u r in g  the 
m o n th  of January .

I t  w o u ld  be m ost in te re s t in g  to  k n o w  all a b o u t  d is t r ibu t ion  a n d  num bers  
of seals  in the m outh  o f  th e  O o s te r sc h e ld e  a n d  o u ts id e  in the  zone of
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the surf. O n  th e  v e r y  fe w  aerial p h o to g r a p h s  of th a t  r e g io n  w h ic h  I 
could secure, g a th e r in g s  o f  50 seals a n d  m o re  a re  seen . T h e s e  p h o to ­
graphs have b e e n  ta k e n  in A u g u s t ,  du r ing  th e  p e r io d  in w h ic h  n u m b e rs  
in the O o s te r sc h e ld e  a re  h ighest.  I t  w o u ld  b e  w o r th w h i le  to  t r y  to  com ­
plete the  d ia g ra m  of th is  p ap e r  w ith  f igu res  o f  th is  w e s t e r n  reg io n .  A ir  
reconnaissance w ill  b e  in d ispensab le  fo r  th a t  pu rpose .
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