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Transatlantic spread of seal virus
S i r — K e n n e d y  et al.' re fe r  to  th e  “ a n n u a l  
m ig ra t io n  o f  p o rp o ise s  from th e  B a l t ic  to 
the  N o r th  Sea  and  south  to  the  E n g lish  
C h a n n e l "  as a possible m ea n s  w h e r e b y  th e  
c u r re n t  seal ep izoo t ic  was s p r e a d ,  a n d  say  
th a t  “ p o rp o ise s  a re  kno w n  to  c ro ss  the  
A t la n t i c  O c e a n ,  so m ar in e  m a m m a l s  
a lo n g  th e  A m e r ic a n  c o n t in en t  c o u ld  b e  at 
r i sk ” . T h e y  suggest  th a t  th e i r  f in d in g  o f  
m orb il l iv i rus  infec tion  in tw o  r e c e n t ly  
s t r a n d e d  h a r b o u r  porpoises “ m ay  e x p la in  
t h e  d ec l in es  in porpoise  a n d  d o lp h in  
p o p u la t io n s  in E u r o p e a n  w a te rs  in r e c e n t  
y e a r s ” .

T h e s e  r e m a r k s  a re  su rp r is ing  b e c a u s e  
a l though  migration was originally suggested  
as a p o ss ib le  e x p la n a t io n  for th e  p a t t e r n  o f  
s t r a n d in g  r e c o rd s ’, m o re  r e c e n t  w'ork 
in d ica te s  th a t  U K  h a r b o u r  p o r p o i s e  
s t r a n d in g s  m ain ly  reflect th e  w a sh in g  
a s h o r e  o f  an im a ls  accidently  killed d u r in g  
f ish ing  o p e ra t io n s ' .  Po rp o ise s  a r e  k n o w n  
to b e  coas ta l  a n d  fairly se d e n ta ry  a n im a ls .  
M o r p h o m e t r i e  an d  meristic  e v id e n c e  in d i ­
c a te s  s e p a ra te  e a s te rn  a n d  w e s te rn  N o r t h  
A t l a n t i c  p o p u la t io n s ,  a n d  D u t c h ,  B a lt ic  
a n d  U K  N o r th  Sea  an im als  m a y  fo r m  
d is t inc t  su b -p o p u la t io n s ' .  It t h e r e f o r e  
s e e m s  m o s t  un like ly  th a t  in d iv idua l  p o r ­
p o ise s  trave l  lo n g  d is tances ,  o r  c ro s s  the  
A t la n t i c  O c e a n .

K a y e s5 a n d  I '  have  in d e p e n d e n t ly  
a n a ly se d  th e  ava i lab le  s ighting a n d  s t r a n d ­
ing  d a ta  for th e  s o u th e rn  N o r th  S e a  f ro m  
1913, a n d  c o n c lu d e  th a t  th ey  c a n  n e i t h e r  
su p p o r t  no r  exclude  the anecdotal  ev idence  
o f  d ec l in e  in t h e  p o rpo ise  an d  d o lp h in  
p o p u la t io n s .  T h e  reco rds  o f  s t r a n d e d  
p o r p o i s e s  h a v e  n o t  show n  th e  i n c re a s e  
e x p e c te d  h ad  d eb il i ta t in g  viral i n fe c t io n  
lo n g  b e e n  p r e s e n t  in th e  species.  I t  s e e m s  
th a t  w e  n e e d  to  look  e ls ew h ere  f o r  th e  
v e c to r  o f  th e  c u r re n t  seal ep izoo t ic .
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K e n n e d y  e t  a i . ,  r e p l y — O u r  su g g e s t io n  
o f  a poss ib le  ro le  for p o rp o ise s  in s p r e a d  of 
the  sea l  v i ru s ’ w as  on ly  pa r t ly  b a s e d  on  
c la im s  o f  m ig ra t io n  a n d  t r a n s a t l a n t ic  
c ro ss in g  by po rp o ise s ' ' ' .  W e  h a v e  no 
e x p e r t i s e  in c e tac e an  b e h a v io u r  a n d  th u s  
a ccep t  K l in o w sk a ’s c o n te n t io n  t h a t  h e r  
o w n  s tu d ies  p ro b a b ly  inva l ida te  t h e s e  
e a r l ie r  c la im s .  H o w e v e r ,  m o rb i l l iv i ru se s  
a r e  h ighly  in fec t ious  a n d  o n e  in fe c te d  
a n im a l  m ay  b e  suffic ient to  infec t  a s u s c e p ­
t ib le  p o p u la t i o n .  F u r th e r m o r e ,  l i t t le  is 
k n o w n  a b o u t  th e  m o v e m e n ts  o f  in d iv id u a l  
p o rp o is e s .  S o .  regard less  o f  spec if ic  
m ig ra t io n  p a t t e rn s ,  p o rp o ise s  m u s t  be  
c o n s id e r e d  as  poss ib le  vec to rs  o f  th e  v i ru s  
fo r  sea ls  a n d  o t h e r  m ar in e  m a m m a ls .  T h is  
d o e s  n o t  im ply  th a t  th ey  a re  th e  o n ly  
p o te n t i a l  vec to rs .

E v id en t ly ,  n o t  all biologists a g r e e  th a t  
p o rp o ise s  a r e  “ fair ly se d e n ta ry  a n im a ls "  
a n d  th a t  it is “ unlikely  tha t  in d iv idua l  
p o rp o ise s  t rave l  long  d is tan c es " ,  s ince  
K ay es '  s ta te s  th a t  “ th ey  travel o v e r  c o n ­
s ide rab le  d is ta n c e s” a n d  the poss ib i l i ty  of 
Iceland ic  p o rp o is e s  com ing  in to  c o n ta c t  
w ith  I r ish an d  B ri tish  porpo ises  has  b e e n  
m e n t io n e d ' .  E v id e n c e '  ind ica t ing  th a t  
large-scale  in te rm ix in g  o f  e a s te r n  a n d  
w es te rn  N o r th  A t lan t ic  p o rpo ise  p o p u l a ­
t ions does  n o t  occu r ,  does  n o t  p rec lu j  
in te rch a n g e  o f  sm all  n u m b ers  o f  p o rn p fse s  
enough  for t ransatlantic  spread o f  th ev i ru ?

K l in o w sk a ’s in te rp re ta t io n  o f  K a y e s ’á 
c rit ical rev iew 5 o f  anecdo ta l  e v id e n c e  is 
su rp r is in g  s ince  K ayes  s ta tes “ th e  o n ly '  
r e a so n a b le  co n c lu s io n  that can b e  d ra w n  
f ro m  the  a v a i lab le  ev idence  is t h a t  b o th  
th e  h a r b o u r  p o rp o ise  and  b o t t l e n o s e d  
d o lp h in  h ad  b e c o m e  ra re  in th e  s o u th e r n  
N o r th  Sea by  1970” . H e  also c o n c lu d e s  
th a t  th ey  h a v e  “ b e co m e  r a re  o n  the  
A t lan t ic  co as t  o f  F ran ce ,  Sp a in  an d  
P o r tu g a l"  an d  h a v e  “ virtually  d i s a p p e a r e d  
f ro m  the  B a lt ic  S e a ” .

W e  do  n o t  k n o w  h o w  long m o rb il l iv i ru s  
in fec tion  has  b e e n  p re sen t  in p o rp o is e s .  If 
th e  virus has b e e n  p re sen t  for a  lo n g  t im e ,  
o n e  w o u ld  e x p e c t  m any  p o rp o ise s  n o w  to 
b e  im m u n e  a n d  hence  high p r e s e n t - d a y  
m o rta l i ty  w o u ld  be  unlikely.  A s  d e ta i le d  
necrops ie s  h a v e  b e e n  d o n e  o n  re la t iv e ly  
few s t r a n d e d  p o rp o ise s ,  inc lud ing  th o se

a t t r ib u te d  to  f ish ing-induced  in ju ry ,  the 
incidence  o f  m orb il l iv i rus  infection in this 
spec ies  to u n k n o w n .  O n  the o th e r  h a n d ,  
recen t  in t ro d u c t io n  o f  the  virus to  p o r ­
po ises  m ay b e  e x p e c te d  to  p roduce  high 
m or ta l i ty ,  a l th o u g h  not  o n  the scale o f  the 
recen t  seal e p izo o t ic ,  as op p o r tu n it ie s  for 
latera l  sp re ad  o f  the  virus in porpoises  are 
p ro b a b ly  fe w e r  th an  in seals. W e have 
d iag n o sed  m orb il l iv i rus  infection and  
f o u n d  d is tem p er- l ik e  lesions in six p o r ­
poises  f rom  th e  I r ish Sea  in recen t  m onths .  
T h is  suggests  rece n t  in troduc t ion  o f  the 
V f r t m o  th ese  p o rpo ise s .  It will be  of 
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Preferences of Palaeozoic predators
S ir— W e h a v e  e x am in ed  th e  sc a rs  on  
P a lae o zo ic  t r i lob i tes  a n d  rep o rt  t h a t  th o se  
scars  th a t  we a t t r i b u te  to sub le tha l  p r e d a ­
t ion  r a th e r  th a n  u n d e f in ed  c a u s e s  a re  
s ignificantly  m o r e  f requen t ly  fo u n d  o n  the  
r ight side o f  th e  t r i lob i te s ,  sugges t ing  tha t  
p r e d a to r s  p r e fe r r e d  to a ttack  th a t  s ide .

T h e  scars  o f  h e a le d  injuries to  t r i lo b i te s

a re  recogn izab le  as b ro k e n  a reas  o f  the 
e x o sk e le to n  th a t  have  becom e caliused. 
W h en  th e  scars  a re  in the  form o f  cal iused  
e m b a y m e n ts  on  m arg inal  a reas  (see 
figure) we  a t t r ib u te  th em  to sub le tha l  
p re d a t io n  as they  arc  unlikely to  have 
been  acc iden ta l  b reaks .

T he  a rea s  m o s t  susceptib le  to accidental

In c id e n c e  o f  h ea l e d  i n ju r ie s  o n  r igh t ,  left  o r  b o t h  s ides  o f  158 tr i lobites

R i g h t  s ide on lv Left  s id e  o n lv B o th  s ides
- n  ( % ) n ( % ) n  ( % )

S u b le th a l  p r e d a t i o n  scars :
C a m b r i a n  t r i lo b i te s 3 5 ( 7 3 ) 1 1 (2 3 ) 2 ( 4 )
P o s t - C a m b r i a n  t r i lob i te s 2 1 ( 6 4 ) 1 1 (33) K 3 )
A ll  t r i lo b i te s 5 6 ( 6 9 ) 22 (27) 3 ( 4 )

I n ju r ie s  o f  u n c e r t a i n  origin:
C a m b r i a n  t r i lo b i te s 1 5 ( 5 6 ) 1 0 (3 7 ) 2 ( 7 )
P o s t - C a m b r i a n  t r i lob i te s 2 5 ( 5 0 ) 23 (46) 2 ( 4 )
A ll  t r i lo b i te s 4 0 ( 5 2 ) 33 (43) 9 ( 5 )

A l l  in ju r ies 9 6 ( 6 1 ) 55  (35) 7 ( 4 )

In ju r ie s  w e r e  a n a l y s e d  us ing  a b in o m i a l  t e s t  in  which  th e  e x p e c t e d  d is t r ib u t io n  on  th e  left an d  
r ig h t  s ides  is 1:1. W e  an a ly sed  s p e c im e n s  s h o w i n g  in ju r ies  o n  o n e  s ide  (78  o f  81) . a n d  c o u n te d  
s p e c im e n s  s h o w i n g  m ult ip le  in ju r ies  o n  t h e  s a m e  side o n ly  o n c e .  O b s e r v e d  r igh t - le f t  r a t io s  o f  
p r e d a t io n  s ca rs  a r e  3.2:1 fo r  C a m b r i a n  t r i l o b i t e s  ( P  < 0 .0 0 1 .  n =  46) ;  1.9:1 for p o s t -C a m b r ia n  
t r i lobites  ( P  < 0 . 0 5 5 .  n =  32); an d  2.6:1 fo r  C a m b r i a n  an d  p o s t -C am brian  tri lobites ( P <  0.001, n  =  78). 
In ju r ie s  o f  u n c e r t a in  orig in  a re  no t  s t a t i s t ic a l ly  s ignif icant ( P  > 0 .1  (K)) fo r  C a m b r i a n  (n =  25) ,  p os t-  
C a m b r i a n  [ n =  48 )  o r  p o o le d  ( n  =  7 3 )  t r i lo b i te s .  S p e c im e n s  n o t  in th e  U nivers i ty  o f  K a n sa s  
c o l le c t io n  a r e  d e s c r ib e d  in re fs  6 .7 .


