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INTRODUCTION 

Records o f  a c t u a l  o b s e r v a t i o n s  of s h a r k  p r e d a t i o n  on p o r p o i s e s  a r e  
r a r e .  Wood, Ca ldwe l l  and Ca ldwe l l  (1970) summarized t h e  most s i g n i f i c a n t  
o b s e r v a t i o n s  t o  d a t e  and d i s c u s s e d  t h e  e v i d e n c e  t h a t  s h a r k s  do sometimes prey 
on p o r p o i s e s  ( e . g .  , c rescen t - shaped  s c a r s  on l i v e  p o r p o i s e s  and p o r p o i s e  
remains i n  s h a r k  s t o m a c h s ) .  They a l s o  i n d i c a t e d ,  however,  t h a t  i t  is  impos- 
s i b l e  t o  de t e rmine  what p r o p o r t i o n  of t h e  s c a r r e d  p o r p o i s e s  s u f f e r e d  t h e  
b i t e s  when they were young and s u s c e p t i b l e  t o  a t t a c k  and w h e t h e r  t h e  p o r p o i s e  
remains found i n  s h a r k  s tomachs were from animals  a l r e a d y  dead b e f o r e  b e i n g  
e a t e n .  They s p e c u l a t e d  t h a t  h e a l t h y ,  u n i n j u r e d  a d u l t  a n i m a l s  a r e  less l i k e l y  
t o  f a l l  prey t o  s h a r k  a t t a c k s  than  s i c k ,  i n j u r e d  o r  young an ima l s .  One of us 
( P e r r i n ,  1968) h a s  p r e v i o u s l y  r e p o r t e d  s e e i n g  s h a r k s  f e e d i n g  on p o r p o i s e s  
i n j u r e d  d u r i n g  t u n a  p u r s e  s e i n i n g  o p e r a t i o n s .  

Dur ing  t h e  p a s t  s e v e r a l  y e a r s ,  w e  have c o l l e c t i v e l y  made s e v e n  t r i p s  
t o  t h e  e a s t e r n  t r o p i c a l  P a c i f i c  aboard commercial  t u n a  p u r s e  s e i n e r s .  We have  
a l s o  o b s e r v e d  f i v e  e x p e r i m e n t a l  n e t  sets made i n  l o c a l  s o u t h e r n  C a l i f o r n i a  
waters by c h a r t e r e d  s e i n e r s .  I n  t h e  s h a r k - r i c h  e a s t e r n  P a c i f i c ,  i n  a s s o c i a -  
t i o n  w i t h  a f i s h e r y  i n  which p o r p o i s e s  a r e  f r e q u e n t l y  e n t a n g l e d  and i n j u r e d  o r  
k i l l e d  ( P e r r i n ,  1970), t h e r e  are numerous o p p o r t u n i t i e s  t o  o b s e r v e  s h a r k  preda-  
t i o n  on t h e  s p o t t e d  p o r p o i s e ,  S t e n e l l a  g r a f f m a n i ,  and s p i n n e r  p o r p o i s e ,  
S t e n e l l a  c f  2. l o n g i r o s t r i s .  I n  t h e  e x p e r i m e n t a l  sets i n  l o c a l  waters, t h e r e  
were s i m i l a r  o p p o r t u n i t i e s  t o  obse rve  s h a r k  p r e d a t i o n  on w h i t e - b e l l i e d  por-  
p o i s e s  (De lph inus  cf E. d e l p h i s ) .  Although t h e  m a j o r i t y  of t h e  o b s e r v a t i o n s  
were of s h a r k s  f e e d i n g  on dead p o r p o i s e s ,  s e v e r a l  a t t a c k s  and a t t e m p t e d  a t t a c k s  
on l i v i n g  an ima l s  were s e e n .  T h i s  p a p e r  summarizes a l l  o b s e r v a t i o n s  t o  d a t e  
and d i s c u s s e s  t h e  t h r e a t  t h a t  s h a r k s  pose  t o  t h e s e  t h r e e  p e l a g i c  o d o n t o c e t e s .  

OB S ERVAT I ONS 

The most common k i n d  of i n c i d e n t  obse rved  by a l l  of us w a s  s h a r k s  feed- 
i n g  on dead p o r p o i s e s .  I n  t h e  t r o p i c a l  f i s h i n g  g rounds ,  i n c i d e n t s  o f  t h i s  k i n d  
o c c u r r e d  a t  two t i m e s :  d u r i n g  t h e  a c t u a l  f i s h i n g  o p e r a t i o n s ,  and a t  n i g h t  when 
t h e  v e s s e l  w a s  d r i f t i n g  on an a c t i v e  f i s h i n g  ground. Of t h e  p o r p o i s e s  t h a t  are 
k i l l e d  d u r i n g  a n e t  s e t ,  on ly  t h e  younges t  animals  f l o a t ,  presumably b e c a u s e  of  
a h i g h e r  p e r c e n t a g e  of b l u b b e r  i n  t h e  t o t a l  body we igh t .  Those t h a t  do remain 
n e a r  t h e  s u r f a c e  a lmos t  i n v a r i a b l y  f l o a t  v e r t i c a l l y  w i t h  t h e  s n o u t  o u t  of t h e  
water. I t  w a s  on t h e s e  dead f l o a t i n g  an ima l s  t h a t  t h e  m a j o r i t y  of obse rved  
a t t a c k s  o c c u r r e d .  Although t h e  s p e c i f i c  d e t a i l s  v a r y  somewhat, t h e  f o l l o w i n g  
e x c e r p t  from a f i s h i n g  l o g  d e s c r i b e s  a f a i r l y  t y p i c a l  p a t t e r n  of a t t a c k :  

"The body o f  a j u v e n i l e  s p o t t e r  (2. g r a f f m a n i )  w a s  f l o a t i n g  approx i -  
ma te ly  50 meters o f f  t h e  s t e r n .  Only t h e  p o r p o i s e ' s  beak  w a s  p r o j e c t i n g  from 
t h e  w a t e r .  Two s h a r k s  of u n i d e n t i f i e d  s p e c i e s ,  app rox ima te ly  4 f e e t  i n  l e n g t h ,  
c i r c l e d  t h e  body f o r  10 t o  20 seconds  at  a c l o s e  r ange  of w i t h i n  2 f e e t .  One 
a t t a c k e d ,  fo l lowed  immediately by t h e  o t h e r .  The body bobbed v i o l e n t l y  f o r  a 
few s e c o n d s ,  d i s c o l o r e d  t h e  water,  and t h e n  sank  from s i g h t . "  ( F i e l d  n o t e s  o f  
G a r v i e .  ) 
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Although t h e  majori ty  of such i n c i d e n t s  occurred o u t s i d e  t h e  pursed 
n e t ,  sharks  were o f t e n  seen  i n s i d e  t h e  n e t  and occas iona l ly  c o n s t i t u t e d  p a r t  
of t h e  ca t ch .  I n  a t  l eas t  one i n s t a n c e ,  a dead Delphinus w a s  a t t a c k e d  and 
e v i s c e r a t e d  by a &foot  mako sha rk  ( I su rus  l a m a )  i n s i d e  t h e  n e t .  Although 
no o t h e r  instances of sha rks  b i t i n g  dead porpoises  i n s i d e  t h e  n e t  were re- 
corded, a l l  of us have seen  boated tuna  and porpoises  t h a t  had been mut i la ted  
by what could only have been sha rks .  

Xe a l s o  observed sha rks  feeding on dead porpoises  when t h e  tuna  boa t s  
were d r i f t i n g  a t  n i g h t  i n  an a r e a  r i c h  with f i s h .  S ince  t h e  dec i s ion  t o  d r i f t  
a l l  n i g h t  gene ra l ly  follows a s u c c e s s f u l  day of f i s h i n g ,  w e  were f r equen t ly  on 
t h e  deck a t  t h i s  t i m e  d i s s e c t i n g  porpoise  specimens t h a t  had been saved from 
t h e  day's ca t ch .  On those  occas ions ,  i t  w a s  no t  unusual t o  see sha rks  c r u i s -  
i n g  t h e  a rea .  A s  t h e  remains of d i s s e c t e d  ca rcas ses  were dumped ove r  t h e  s i d e ,  
sharks  were seen  t o  move i n  t h e i r  d i r e c t i o n .  One such i n c i d e n t  w a s  recorded 
i n  d e t a i l :  

" A s  w e  w e r e  d r i f t i n g ,  s e v e r a l  sha rks ,  i nc lud ing  a 3-meter hammerhead 
sha rk  Sphyrna Q . ,  were moving l a z i l y  around t h e  boa t .  
remains over  t h e  s i d e  f o r  h a l f  an hour ,  b u t  no t  t a k i n g  t i m e  t o  watch what 
happened t o  them. A t  2000, when I completed t h e  las t  d i s s e c t i o n  and dumped t h e  
carcass i n  t h e  water, I s tood  a t  t h e  gunwales t o  watch. A s  soon as t h e  carcass 
h i t  t h e  water, I s a w  t h e  hammerhead s w i m  r ap id ly  toward i t  and r i p  most of one 
s i d e  of i t  away be fo re  i t  had been i n  t h e  water 15 seconds." ( F i e l d  no te s  
o f  Leatherwood. ) 

I had been dumping 

Although almost a l l  of t h e  feeding observed w a s  on dead animals, f o u r  
i n s t a n c e s  of a t t a c k s  on l i v i n g  S t e n e l l a  (and a t  least  one unsuccessful  a t tempted 
a t t a c k  on a Delphinus) w e r e  observed: 
one on a l i v e  bu t  en tangled  and s t r u g g l i n g  s p o t t e r ;  and t h e  last on a l i v e  bu t  
probably i n j u r e d  sp inne r .  

two on apparent ly  uninjured s p o t t e r s ;  

I n  t h e  f i r s t  i n s t a n c e  o f  an a t t a c k  on an uninjured animal,  "a 4.5 foo t  
male, which had been hauled aboard wi th  t h e  f i s h ,  w a s  recovered and thrown over  
t h e  s i d e .  Though h e  w a s  a c t i v e  on t h e  deck and v e n t i l a t e d  w e l l ,  once i n  t h e  
w a t e r ,  h e  blew only once and began t o  s w i m  away s l u g g i s h l y .  When h e  w a s  less 
than  35 yards o f f  t h e  bow, h e  w a s  b i t t e n  i n  two by a sha rk  which s h m e d  only 
i ts  d o r s a l  f i n ,  s o  i t s  s i z e  and s p e c i e s  were undetermined. The remainder o f  
t h e  porpoise  sank through t h e  bloody water and ou t  o f  s i g h t . "  
o f  Leatherwood.) 

( F i e l d  no te s  

In  t h e  second i n s t a n c e ,  "fishermen p u l l e d  a l i v e  a d u l t  female from t h e  
b r a i l e r  and threw h e r  over  t h e  s i d e .  A s  s h e  w a s  swimming away, a l a r g e  sha rk ,  
w i th  a robust  body and a sharply-pointed head, came from deep below t h e  boa t  and 
b i t  t h e  porpoise 's  midsect ion.  The porpoise  sank s lowly and w a s  h i t  s e v e r a l  
mre times by smaller sha rks  b e f o r e  what w a s  l e f t  of h e r  sank o u t  of s i g h t . "  
( F i e l d  no te s  o f  Leatherwood.) 

I n  n e i t h e r  case d i d  t h e  animals have any apparent  i n j u r y ,  although t h e  
f i r s t  may have been s u f f e r i n g  from t h e  "capture  shock" s o  o f t e n  observed i n  
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newly c a p t u r e d  p e l a g i c  c e t a c e a n s .  The second w a s  q u i t e  a c t i v e  and began moving 
r a p i d l y  away from t h e  b o a t  as soon as s h e  w a s  pu t  o v e r  t h e  s i d e .  I n  o r d e r  t o  
a t t a c k  h e r ,  t h e  s h a r k  had  t o  move very q u i c k l y  on an i n t e r c e p t  c o u r s e .  

The t h i r d  i n s t a n c e  i n v o l v e d  a p o r p o i s e  t h a t  w a s  " g i l l e d "  i n  t h e  n e t .  
"Ent rapped  n e a r  t h e  c o r k l i n e ,  t h e  p o r p o i s e  w a s  t h r a s h i n g  v i o l e n t l y .  Suddenly ,  
t h e  t h r a s h i n g  s t o p p e d  and t h e  w a t e r  became s t a i n e d  w i t h  b lood .  When t h e  n e t  
w a s  b rough t  aboa rd ,  t h e  p o r p o i s e ,  a j u v e n i l e  s p o t t e r ,  w a s  p u l l e d  on t h e  deck 
and found t o  have  been  e v i s c e r a t e d  comple te ly  by what looked  l i k e  t h r e e  b i t e s  
from a l a r g e  s h a r k .  The s h a r k  must have been  i n s i d e  t h e  n e t  a t  t h e  time o f  
a t t a c k ,  s i n c e  t h e  p o r p o i s e  w a s  e n t a n g l e d  from t h e  i n s i d e  and t h e  n e t  w a s  n o t  
t o r n .  There  were a l s o  some tuna  i n  t h e  n e t  which had  been  b i t t e n  by s h a r k s .  
Two s p e c i e s  o f  s h a r k s  were a l s o  b rough t  aboard.  One l a r g e  i n d i v i d u a l ,  7 f e e t  
l o n g ,  w i th  a b l u n t  s n o u t  and a rounded,  w h i t e - t i p p e d  d o r s a l  f i n ,  p robab ly  
Carcha r inus  longimanus ,  w a s  t h e  on ly  one t h a t  appea red  capab le  o f  i n f l i c t i n g  t h e  
b i t e  wounds d e s c r i b e d . "  ( F i e l d  n o t e s  o f  La Grange.)  

The o t h e r  a t t a c k  on a l i v i n g  b u t  p robab ly  i n j u r e d  an imal  i n v o l v e d  a 
s p i n n e r  t h a t  w a s  e n t a n g l e d  i n  t h e  n e t .  "He w a s  s t i l l  b r e a t h i n g  w e l l  when I 
p u l l e d  him from t h e  n e t  p i l e ,  t agged  him,  and p u t  him o v e r  t h e  s i d e .  Once i n  
t h e  water, h e  blew twice, a l l  t h e  t i m e  d r i f t i n g  towards  t he  bow i n  t h e  s t r o n g  
c u r r e n t ;  b e f o r e  h e  cou ld  r e c o v e r  and s w i m  away, h e  w a s  h i t  by an 8- foot  s h a r k  
w i t h  a b l a c k - t i p p e d  d o r s a l  f i n  and k i l l e d .  Although when I p u t  him i n  the water 
h e  w a s  s t i l l  a b l e  t o  move bo th  p e c t o r a l  f i n s  and f l u k e s  and h a d  no  obv ious  ex- 
t e r n a l  i n j u r i e s ,  t h e r e  i s  an e x c e l l e n t  chance t h a t  t h i s  an imal  had  s u s t a i n e d  
i n t e r n a l  i n j u r i e s  . ' I  ( F i e l d  n o t e s  o f  Leatherwood.)  

I n  a d d i t i o n  t o  t h e s e  f o u r  s u c c e s s f u l  a t t a c k s  on S t e n e l l a ,  u n s u c c e s s f u l  
a t t e m p t e d  a t t a c k s  by a mako s h a r k  on Delphinus were obse rved .  The s h a r k ,  
t r a p p e d  i n s i d e  t h e  c l o s i n g  n e t  w i t h  n e a r l y  1000 p o r p o i s e s ,  r e p e a t e d l y  chased  
l i v e  a d u l t  p o r p o i s e s  f o r  a few y a r d s .  I n  a l l  i n s t a n c e s  o b s e r v e d ,  however ,  t h e  
p o r p o i s e  e s c a p e d .  

DISCUSSION 

I t  w a s  i n t e r e s t i n g  t o  n o t e  t h a t  d e s p i t e  t h e  optimum c o n d i t i o n s  f o r  
c r e a t i n g  a f e e d i n g  f r e n z y  ( i . e . ,  t h e  abundance of s h a r k s  and p o t e n t i a l  p rey  b o t h  
i n s i d e  t h e  p u r s e d  n e t  and around t h e  b o a t  d u r i n g  f i s h i n g  o p e r a t i o n s  and t h e  d i s -  
charge  o f  b loody f i s h i n g  b r i n e  from t h e  f i s h  s t o r a g e  w e l l s )  no f r e n z i e s  were 
obse rved .  I n  t h e  f o u r  c a s e s  of  a t t a c k  c i t e d  above as w e l l  as i n  t h e  numerous 
f e e d i n g s  on dead f i s h  and p o r p o i s e s ,  t h e  s h a r k s  ' movements w e r e  d e l i b e r a t e .  
I n d i v i d u a l  p o r p o i s e s  were a p p a r e n t l y  b e i n g  e a t e n  one a t  a time, and even  though 
s e v e r a l  p o r p o i s e s  might  b e  f l o a t i n g  c l o s e  t o g e t h e r ,  t h e  s h a r k s  seemed t o  f i n i s h  
one  as a group b e f o r e  s t a r t i n g  on a n o t h e r .  

None of  t h e  f e e d i n g s  on dead p o r p o i s e s  are s u p r i s i n g ;  n e i t h e r ,  pe rhaps  
a re  t h e  f e w  a t t a c k s  and a t t e m p t e d  a t t a c k s  on l i v i n g  an imals  i n  t h e  c i r cums tances  
o f  t h e  t u n a  se t .  But they  do raise t h e  impor t an t  q u e s t i o n  as t o  whe the r  s h a r k s  
normal ly  pose  a s i g n i f i c a n t  t h r e a t  t o  s p i n n e r ,  s p o t t e r  p o r p o i s e ,  o r  w h i t e - b e l l i e d  
p o r p o i s e  o r  whe the r  t h e y  are s imply  more b o l d  i n  t h e  a tmosphere  o f  c o n f u s i o n  o r  
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t ak ing  advantage of t h e  a c c e s s i b i l i t y  of t h e  porpoises .  Severa l  p o i n t s  are 
r e l e v a n t .  Sharks a re  f requent ly  found around t h e  tuna  boa ts  dur ing  sets,  
sometimes showing up suddenly even though none may have been seen  the e n t i r e  
day. P h i l i p p e  Cousteau ( p e r s .  comm., 1967) i n d i c a t e d  t h a t  i n  d ives  under 
porpoise  herds  over  s e v e r a l  years ,  t h e  d ivers  of t h e  CALYPSO very f requent ly  
found tuna  and sharks  a s s o c i a t e d  with moving porpoise  schools .  S i m i l a r l y ,  
on two success ive  days o f f  Coronado I s l a n d ,  C a l i f o r n i a ,  s m a l l  b l u e  sharks  and 
at l eas t  two mako sharks  were s e e n  swimming with a h e r d  of Delphinus de lphis .  
One 114 cm female porpoise  taken during a s e t  on that  h e r d  b o r e  h e a l e d  and 
p a r t l y  hea led  shark s c a r s  behind t h e  blowhole, around and below t h e  r i g h t  eye ,  
on t h e  right s i d e  of t h e  melon and on t h e  underside of t h e  jaw (Fig.  1 ) .  
Though no t e e t h  were found i n  d i s s e c t i o n  of t h e  t i s s u e  around t h e  scar, t h e  
jaws from a 4-foot mako taken during t h e  same se t  approximately f i t  t h e  o u t l i n e  
of t h e  s c a r ,  i n d i c a t i n g  t h a t  a shark  of similar s i z e  may have i n f l i c t e d  t h e  
b i t e s .  Of t h e  85 porpoises  from t h i s  h e r d  examined i n  2 days,  t h i s  w a s  t h e  only 
i n d i v i d u a l  t h a t  bore a hea led  s h a r k  scar. 

Another Delphinus, a 168 cm female captured,  r a d i o  tagged, and r e l e a s e d  
n e a r  San Clemente I s l a n d ,  March 9 ,  1971, a l s o  bore  a h e a l e d  s h a r k  scar on t h e  
r i g h t  s i d e  of  t h e  t a i l  s t o c k .  O f  over  30 animals captured,  tagged,  and r e l e a s e d  
to d a t e  (Evans, e t  a l . ,  1972) only t h i s  animal bore evidence of  a s h a r k  b i t e .  

Of a l l  t h e  porpoise  specimens examined on t h e  deck dur ing  t h e  s i x  
s e p a r a t e  c r u i s e s  t o  t h e  eastern t r o p i c a l  P a c i f i c  f i s h i n g  grounds,  none b o r e  
scars p o s i t i v e l y  i d e n t i f i a b l e  as shark  b i t e s .  This observa t ion  is c o n s i s t e n t  
with t h e  Caldwells' f indings f o r  11 s p e c i e s  of p e l a g i c  cetaceans (Wood e t  a l . ,  
1970) and t h e  combined observat ions tend  t o  support  t h e  sugges t ion  t h a t ,  i n  t h e  
open sea, hea l thy  a d u l t  porpoises  are h ighly  unl ike ly  t o  f a l l  prey t o  shark  
a t t a c k s .  Spinner ,  s p o t t e r  and whi te -be l l ied  porpoises  are f a s t  swimmers  ( t o  a t  
least 14 knots)  and could reasonably be  expected t o  out-maneuver most sharks  i n  
open water. The absence of  s c a r s ,  however, might a l s o  b e  i n t e r p r e t e d  t o  i n d i c a t e  
t h a t  any a t t a c k s  t h a t  do occur  are f a t a l .  The ques t ion  of  t h e  importance of 
sharks  as n a t u r a l  p reda tors  of  p e l a g i c  porpoise  remains open and can only b e  
f u r t h e r  c l a r i f i e d  by ex tens ive  observat ions of t h e  n a t u r a l  i n t e r a c t i o n s  of t h e s e  
animals.  
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Figure 1. Two views of the head o f  a 114 c m  Delphinus de lph i s  
showing hea led  and p a r t i a l l y  hea led  scars a t t r i b u t e d  
t o  b i t e s  by a mako shark.  
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