
ssaEtöwi«:
m .  “.-iS ; l í .* '

1 7 0 9 3
N ew  Scientist 18 Fcbm nry 1989

Lessons from the seal epidemic
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A s  the g rea t  s ea l  epidemic  f inal ly  a ba te s ,  now  is the  t ime to  s t a r t  to eva lua te  w h a t  we 
___________________________have l ea rn t  f rom  t h e  whole  ep isode___________________________________

J o h n  H a r w o o d

t e - s & ordeZse

MO R E  T H A N  16 OOO dead  seals have been washed up 
a ro u n d  the shores o f  the N orth  Sea since April o f  last 
year. In  some areas, such as the G erm an  and Danish 

W adden Sea, there were m ore  dead bodies than  the  best esti
mates o f  the  size o f  the  local population . So far, at least ha lf  
the com m on  seals in the N o r th  Sea have probably died, and 
in some areas m ortality  has been  as high as 70 per  cent. The 
grey seal, w hich  is jus t  as plentiful as the co m m o n  seal in the 
North Sea, b u t  m uch  rarer in  world terms, was n o t  as severely 
affected; only about 200 bodies have been reported so far. All 
the available evidence suggests that some kind o f  infectious

disease has been the prim ary cause of  all these deaths. |  
I have already discussed the  epidemic’s ethical and political 

lessons for scientists in an earlier article with Peter Reijnders 
(“Seals, sense and  sensibility”, N ew  Scien tis t, 15 October 
1988). This  article is about the scientific and conservation 
lessons. It may seem a little prem ature  but, although more 
about the causes and consequences will undoubtedly come 
to light over the next year, European scientists have 
gained a remarkable insight into  the epidemic in a very 
short time. This is something o f  a t r ium ph because wildlife 
diseases are notoriously difficult to investigate. For example,
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H a rp  sea ls  m a y  h a ve  
b ro u g h t th e  virus 
w ith  th e m  w hen  
o vercrow ding  fo rced  
th e m  so u th  in 1 9 8 7

2: R isky business for the M editerranean’s monk seals

SM A L L  p o p u la tio n s  a re  very  v u ln e ra b le  
to  a n y  o f  a n u m b e r  o f  ch an ce  even ts: a 

ru n  o f  b ad  years  fo r su rv iv a l o r  re p ro 
d u c tio n ;  ca tas tro p h es , such  as an  e p id em ic , 
w h ic h  c an  w ipe o u t  a large sec tio n  o f  th e  
p o p u la t io n ;  an d  lo ss o f  genetic  v a riab ility , 
w h ic h  c a n  affect su rv iv a l a n d  fe cu n d ity  a n d  
l im it  th e  p o p u la t io n ’s ab ility  to  re sp o n d  to  
e n v iro n m e n ta l  ch an g e . O ften  th e se  effects 
c o n sp ire  to g e th e r to  fo rm  w h a t M ich ae l 
S o u le , p re s id en t o f  th e  S ociety  fo r C o n se r
v a tio n  B iology, h a s  called  an  “ e x tin c tio n  
v o r te x ”, suck in g  th e  p o p u la tio n  to w a rd s  
o b liv io n .

T h e  e x tin c tio n  v o rtex  th re a te n s  a lm o s t 
a n y  species w hose n u m b e rs  d ro p  be low  
a b o u t  1000 in d iv id u a ls . All th e  su rv iv in g  
p o p u la t io n s  o f  M e d ite rra n e a n  m o n k  seals 
a re  w ell below  th is  level a n d  m u s t  be  a t 
c o n s id e ra b le  risk. B u t m o d ellin g  w o rk  th a t  
I h a v e  c arried  o u t  fo r th e  E u ro p e a n  
C o m m is s io n  w ith  S a rah  D u ra n t  f ro m  th e  
d e p a r tm e n t  o f  a p p lie d  b io logy  a t th e  
U n iv e rs i ty  o f  C a m b rid g e  show s th a t  w e c an  
p r e d ic t  w h en  th e  re m a in in g  p o p u la tio n s  o f  
m o n k  seal a re  m o st v u ln e rab le  by 
m o n ito r in g  c e rta in  d e m o g ra p h ic  in d i
c a to rs . N o  single in d ic a to r  possesses all th e  
d e s ira b le  a ttr ib u te s  o f  h av in g  h igh  p re d ic 
tiv e  p o w er, p ro v id in g  p len ty  o f  w a rn in g , 
a n d  o c c u rr in g  d u rin g  th e  h is to ry  o f  every  
p o p u la t io n . B ut w e d id  id en tify  tw o  usefu l 
c la sse s  o f  in d ica to rs .

“ H ig h  risk ” in d ic a to rs , su ch  a s  a

c o m p le te  fa ilu re  to  p ro d u c e  o r  re a r  an y  
p u p s  in  tw o  successive  y ears, o r  th e  p ro p o r 
t io n  o f  fem a le s d ro p p in g  b e lo w  a q u a r te r , 
a re  v ery  g o o d  a t p re d ic tin g  e x tin c tio n  b u t 
b y  th e n  it is to o  late  to  save  th e  p o p u la tio n . 
H o w ev e r, th e y  are very  usefu l fo r  id e n ti
fy in g  p o p u la tio n s  th a t  a re  b ey o n d  
sa lv a tio n .

“L o w  risk ” in d ic a to rs , su ch  as a  co m p le te  
fa ilu re  to  p ro d u c e  p u p s  in  o n e  y e a r  o r  a  fall 
in  th e  p ro p o r t io n  o f  a d u lt  o r  ju v e n ile  
fe m a le s  to  b e lo w  a  q u a r te r , d o  g ive p len ty  
o f  w a rn in g . B u t e x tin c tio n  d o es n o t  in e v ita 
b ly  fo llo w  a n d  th e re  is so m e  d a n g e r  o f  
c ry in g  w o lf. N ev erth e le ss , w e c a n  re d u ce  
th e  c h a n c e s  o f  e x tin c tio n  c o n s id e ra b ly  if  w e 
ta k e  im m e d ia te  a c tio n  to  in c re a se  th e  
su rv iv a l o f  a d u lts  o r  ju v en iles .

F o r tu n a te ly ,  it  is q u ite  easy  to  m o n ito r  
m a n y  o f  th e se  in d ic a to rs  fo r  m o n k  seals. In  
M a u r i ta n ia ,  w h e re  th e  seals still b re e d  on 
o p e n  b each es , th ey  are  re la tiv e ly  ta m e  an d  
re se a rc h e rs  c an  c o u n t, sex, a n d  age the 
a n im a ls  d irec tly . In  th e  M e d ite r ra n e a n  the 
sea ls h av e  re tre a te d  to  re m o te  cav es to  rest 
a n d  h a v e  th e ir  p u p s. R e se a rc h e rs  th e re  are 
u s in g  a u to m a tic  c a m e ra s  to  p h o to g ra p h  
e a c h  seal a s  it e n te rs  th e  cav e  so  th a t  th ey  
c a n  id e n tify  in d iv id u a ls  a n d  d e te rm in e  
th e i r  size  a n d  so m e tim es  e v en  th e ir  sex.

T h e se  te c h n iq u e s  p ro v id e  p o w erfu l to o ls  
fo r  id en tify in g  th o se  p o p u la tio in s  th a t  can  
b e  sav ed , a n d  fo r m a k in g  th e  b e s t use  o f  
s c a rc e  re so u rces. □

P h o cin e  d is te m p e r  virus m a y  p ro ve  y e t  
a n o th er  fo rc e  th rea ten in g  th e  vu ln era b le  
M ed iterra n ea n  m o n k  se a l w ith  e x tin c tio n
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.1 se a l f in e d  w il h  a ra d io tra n sm itte r  th a t w ill revea l [he a n im a l ’s 
m o v e m e n ts  a ro u n d  th e  N orth  S e a

► in 1988, when adult harp seals appeared on the east coast 
o f  England  and in the Netherlands. I f  the seal virus is 
endem ic , but relatively harmless, in harp seal populations, 
this invasion of  harp seals could account for the  sudden 
appearance  of  the virus am ong seals in the N orth  Sea in 1988, 
and for the occasional mass deaths of seals which are reported 
in old natural history books.

D an ish  scientists have already collected blood samples 
from seals around  Greenland to look for traces o f  the virus. 
D uring  the 1989 pupping season, biologists from Canada, 
N orw ay and  the Soviet Union will attem pt to  ob ta in  blood 
sam ples from all o f  the populations of  harp seals in the North 
Atlantic. However, there is already some tantalising evidence 
in support  o f  this idea. Don Bowen, o f  the  Canadian 
D ep a r tm en t  o f  Fisheries and Oceans, gave Campbell 
Cornwell blood samples taken from five captive com m on  
seals caught on the east coast of Canada. These anim als may 
have mixed with harp  seals off Newfoundland in the  spring, 
and  a l though none of the seals has shown any sign of the 
disease, two o f  them  do have antibodies to the  morbillivirus.

A ttem pts  to model the epidemiology of PD V  have under
lined how  little we know about the distribution a n d  move
m ents  o f  seals away from their regular pupp ing  a n d  resting 
sites. Scientists at the Sea M am m al Research U n i t  recognised 
this gap in our knowledge several years before the epidemic, 
and developed a range of telemetry devices for tracking seals 
at sea a n d  for m onitoring their behaviour. Now, as part o f  
studies supported  by the Departm ent of the  Environm ent, 
the N a tiona l  Trust and  the International F u n d  for Animal 
Welfare, we are following six grey and co m m o n  seals, all o f  
which appear  to  have been exposed to the virus, as they swim 
around  the N orth  Sea. Information from these anim als will 
help to  refine the epidemiological models and  possibly 
predict w hether m ore Scottish seals will die next year.

A lthough the epidemic has now killed thousands of 
co m m o n  seals and  hundreds o f  grey seals there is no evidence 
that e ither  species is threatened with extinction because o f  it. 
But a n o th e r  species o f  European seal could be at risk. The 
M editerranean  m onk  seal is one of  the w orld’s 12 rarest 
m am m als .  The total population is probably fewer th an  1000, 
and it m a y  be as small as 500. The largest surviving colony is 
on the Atlantic coast o f  northern Mauritania, ironically well 
outside the  Mediterranean, and  some animals probably move 
between M auri tan ia  and the much smaller colony at the 
Desertas Islands in Madeira.

If P D V  does spread to  m onk seals, and if it affects them as 
badly as it has co m m o n  seals, the consequences could be 
disastrous because such small populations are incredibly 
vulnerable to extinction from catastrophes such as this

(sec Box 2). Francisco Reiner and Miguel Lacerda. two Port
uguese divers, recently reported the first sighting of  a com 
m on seal in M adeira during July 1986. The animal was later 
found dead. Given the propensity for wandering that seals 
infected with PDV have shown, there is a real risk that monk 
seals could be exposed to the virus over the next few years. So 
there is an even greater incentive than before to m onitor the 
A tlantic population of m onk seals carefully. This may prove 
even more difficult than it should because Didier March- 
essaux. a young French biologist who had dedicated years to 
a detailed study of the M auritanian seals, was tragically killed 
in October when a landm ine exploded un d er  his jeep.

The North Sea epidemic has also underlined the 
im portance  o f  disease in the population dynamics o f  large 
vertebrates. Ecologists have always thought that disease was 
im portan t  in the dynam ics of  invertebrate populations but. 
until recently, there was a general feeling that disease was a 
rare and un im portan t  phenom enon  for m ost wild animals. 
This is definitely no t the case.

M any species do not occur uniformly across all the suitable 
habitat that is available to them. Instead they aggregate into 
a num ber  o f  subpopulations, often with limited exchange 
between them. Catastrophes, such as an epidemic of  disease, 
can  reduce a subpopulation to such a small size that chance 
processes, which it could otherwise cope with perfectly well, 
will lead to its extinction. If the species has already been 
reduced to  a handful o f  such subpopulations, as is the case 
with m any endangered species, then the entire species could 
d isappear in this way. Although a mass vaccination 
p rogram m e is probably unnecessary’ in the case of  seals in the 
N orth  Sea, it may be advisable for some really rare species. 
Certainly conservationists need to think carefully about 
developing a set of rules to help them  to decide when a vacci
nation  program m e is necessary.

Finally, are we any nearer to knowing whether pollution 
contribu ted  to the scale and severity o f  the epidemic? It is 
tem pting  to correlate the apparently lower mortality o f  seals 
in Scotland with the fact that organochlorine pollution is 
generally less severe in Scottish waters. But it is too early to be 
certain that mortality really is low in Scotland. The dead seals 
tha t  have been analysed so far have not shown unusually high 
levels o f  organochlorines but, w ithout information on the 
levels in seals that survived the epidemic, these results are 
difficult to interpret. As part o f  a study funded by the D epart
m e n t  o f  the Environment, the Sea M am m al Research Unit 
p lans to collect blood samples and small blubber biopsies 
f rom  seals that survived the  epidemic a t  several sites in 
England, Scotland and Ireland. We will analyse these in 
collaboration with researchers at the University of  Liverpool 
to  see if  there is any relationship between resistance to disease 
a n d  the burden of pollution.

A m o n th  ago, I was just one o f  m any scientists from all o f  
the  N orth  Sea countries that suffered the seal epidemic who 
m e t  a t  Texel in the Netherlands to  discuss ou r  research plans 
fo r  1989. One thing is certain: the seal epidemic is already one 
o f  the best-documented case studies of  the effect o f  a disease 
on  a population o f  wild animals. But there is much more to 
com e. At Texel, we were able to examine m ore than a third 
o f  the  animals that died, and there is detailed information and 
a large bank o f  tissue samples from more than  a thousand of 
the  corpses. The collaborative projects we planned at Texel 
will allow us to build up a detailed picture no t only of  the 
effects o f  phocine distemper bu t also o f  the distribution o f  a 
wide range of  environmental con tam inan ts  that turn  up in 
E uropean  seals. Two of the most positive outcomes o f  the 
whole tragedy will be even closer cooperation am ong the seal 
biologists o f  Europe, and a m uch  improved understanding o f 
the  im portance of disease for wildlife, which should help us to 
deal with future epidemics. Ç

Dr J o h n  H a rw o o d  is the head o f th e  N atura l E nv ironm en t Research
C o u n c il's  Sea M am m al Research U nit, based in C am bridge.


