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Through t h e  ages sharks have played an important pa r t  i n  t h e  n a t u r a l  balance 
of t h e  oceans. Man has  viewed them a s  p a r t  nuisance,  p a r t  d e s t r u c t i v e  , and 
pa r t  dangerous, y e t  they have cont r ibu ted  g r e a t l y  t o  food s u p p l i e s ,  commercial 
products  and t o  t h e  t r a d i t i o n s  of many c u l t u r e s .  

Sharks a r e  not u sua l ly  an important t a r g e t  group f o r  f i s h i n g  a c t i v i t i e s  i n  t h e  
reg ion .  They do c o n s t i t u t e  an important by catch from many types  of f i s h i n g .  
The re  i s  s cope  f o r  e x p a n s i o n  of t h e  f i s h e r y  a s  va r ious  spec i e s  w i t h i n  the  
group may be u t i l i s e d  f o r  a wide v a r i e t y  of p r o d u c t s .  The re  a r e  however ,  
b i o l o g i c a l  l i m i t s  t o  increased  e x p l o i t a t i o n  of t h e  group. 

TAXONOMY 

I t  h a s  been  s u g g e s t e d  t h a t  carangid  f i s h e s  have not rece ived  t h e  a t t e n t i o n  
warranted wi th in  the  l a rge  c o a s t a l  p e l a g i c  f i s h  group because  of t h e  poor 
s t a t e  of t h e  taxonomy. Perhaps t h e  same could be sa id  f o r  sharks ,  e s p e c i a l l y  
those  of t h e  whaler o r  requiem genus Carcharhinus which i s  t h e  dominant shark 
of t h e  ep ipe l ag ic  h a b i t a t ,  and t h e  shallower n e r i t i c  province waters  i n  t h e  
reg ion  . 
I t  has only been i n  t h e  l a s t  s i x  years  t h a t  t h e  taxonomy of t h i s  group was 
t a c k l e d  on a c i r c u m g l o b a l  l e v e l  r e s u l t i n g  i n  t h e  reviews by Gar r i ck  (1982) 
which was awaited by a l l ,  and t h e  d e f i n i t i v e  review of a l l  t h e  shark  spec i e s  
by Compagno (1985). Formanoir (1975, 1976) a l s o  provides u s e f u l  d e s c r i p t i o n s  
and eco log ica l  no tes  of Carcharhinus spec ies .  

The most commonly seen sharks of t h e  r ee f  and lagoon a r e  those  of t h e  family 
C a r c h a r h i n i d a e .  I n  t h e  t u r b i d  n e a r s h o r e  waters  of t h e  high i s l a n d s  of t h e  
south-western a rea  of t h e  reg ion  smal l  Rhizoprionodou sharks a r e  common. Open 
lagoon o r  n e r i t i c  waters  of wide c o n t i n e n t a l  s h e l f  reg ions  have a shark  fauna 
t h a t  i n c l u d e s C .  l imbatus,  C. t i l s t o n i  a n d L  sor rah .  
The most common sharks of t h e  shallow reef  waters  throughout t he  P a c i f i c  a r e  
the blackf i n  r ee f  shark (Carcharhinus melauopterus) , lemon s h a r k  ( N e e a v r i o n  
a c u t i d e n s )  and t h e  r e e f  w h i t e t i p  ( T r i a e n o d o n  o b e s u s ) .  I n  d e e p e r  w a t e r s  
ad jacent  t o  r e e f s  the  grey r ee f  s h a r k  ( L  ainblyrhvochos)  i s  abundant  w i t h  
l a r g e  s p e c i e s  such  a s  t h e  w h i t e  f r i n g e d  whaler (C. a lb imara ina tus)  o r  t he  
g a l a p a g o s  s h a r k  ( L  g a l a v a g e n $ i s )  more common a l o n g  t h e  edge of t h e  
con t inen ta l  s lope.  

The t i g e r  shark (Galeocerdo c u v i e r i ) ,  t h e  b u l l  (C. l eucas)  and Java  sharks  (C. 
a m b o i o e o s i s )  a s  w e l l  a s  t h e  hammerheads ( S p h y r n i d a e )  a r e  l a r g e  s h a r k s  
dangerous t o  man t h a t  a r e  found in  a l l  t h e s e  h a b i t a t s .  More oceanic  waters  a r e  
the  domain of t h e  s i l k y  (G f a l c i f o r m i s )  and mako sharks.  
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FISHING METHODS 

a) T r a d i t i o n a l  methods 

F i s h e r i e s  f o r  n e r i t i c  and ep ipe l ag ic  sharks e x i s t  throughout t h e  region using 
a  v a r i e t y  of n e t s  hooks and l i n e s .  T r a d i t i o n a l  f i s h i n g  gear  such a s  t he  r a t t l e  
and noose gear  of Lesu i n  Melanesia a r e  descr ibed by Rubel and Rosman (1981).  

Whether o r  no t  sharks a r e  be taken  f o r  meat, s k i n s  e t c  i n  some a reas ,  they 
have g r e a t  symbolism f o r  many c u l t u r e s  where they may be v e h i c l e  f o r  sorcery ,  
r e i n c a r n a t i o n s  of deceased men and agents  f o r  disposing of t h e  dead. 

b) Oceanic l ong l ine  f i s h e r i e s  

T h e  o c e a n i c  l o n g l i n e  f i s h e r i e s  i n  t h e  P a c i f i c  r e g i o n  have  s u p p l i e d  a 
s u b s t a n t i a l  p ropor t ion  of world shark f i n  landings over many years .  Few sharks 
a r e  taken f o r  meat by these  f i s h e r i e s  as  they a r e  u sua l ly  discarded i n  favour 
of t h e  h igher  pr iced tuna and b i l l f i s h  spec ies .  

c )  G i l l n e t  f i s h e r i e s  

Chapau and Opnai (1986) descr ibed  t h e  Taiwanese l icensed  g i l l n e t  f i s h e r y  in 
t h e  n e r i t i c  waters  of t h e  Gulf of Papua. Sharks dominated t h e  ca tch  from 8 0  to  
97% by weight while  ca tch  r a t e s  v a r i e d  between 0.31 and 2.0 tonnes pe r  n e t  per 
day. 

The l a r g e s t  i n d u s t r i a l  shark f i s h e r y  ad jacent  t o  t h e  reg ion  i s  t h e  Taiwanese 
g i l  l n e t  f  i s h e r y  i n  no r  t h - w e s t e r n  Aus t r a l i an  waters .  Between 1975 and 1978, 
24,500 tonnes were taken of which shark represented  78% of the  ca tch  (Stevens,  
i n  p r e s s ) .  I n  1979 a  7000 tonne quota was e s t ab l i shed .  

Catch r a t e s  f o r  shark i n  1977 were about 34 kg/km hour ( ~ t e v e n s ,  i n  p r e s s ) ,  
but  by 1984 they had dropped t o  17 kg/km hour. The Taiwanese catch quota was 
s l i g h t l y  reduced due t o  concerns over dec l in ing  ca tch  r a t e s  and a s  A u s t r a l i a n  
p a r t i c i p a t i o n  i n  t he  f i s h e r y  increased.  

However i n  1986, due t o  concerns over l e v e l s  of cetacean by ca t ch  a  minimum 
n e t  length  of 2.5 km was e s t a b l i s h e d  (Stevens, i n  p re s s )  which rendered the  
Ta iwanese  f i s h e r y  uneconomica l .  C a t c h e s  of l e s s  than 400 tonnes a r e  s t i l l  
maintained by Aus t ra l ian  fishermen. 

d )  FAD'S f i s h e r i e s  

With t h e  deployment of o f f sho re  FAD'S, t he  oceanic  whalers ,  makos and w h i t e t i p  
(C. loneirnanus) sharks have become more commonly e n c o u n t e r e d  (Lewis 198  5 ) .  
T r o l l i n g  around the  FAD'S and t h e  deployment of v e r t i c a l  longl ines  and s h o r t  
g i l l n e t  S a r e  recognised f i s h i n g  techniques.  
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e) Deepwater snapper f i s h e r i e s  

With t h e  r e c e n t  e s t a b l i s h m e n t  of h a n d l i n e  and l o n g l i n e  f i s h e r i e s  f o r  
deepwater  s n a p p e r s  an e n t i r e l y  new ( t o  t h e  r e g i o n )  g roup  of s h a r k s  w i t h  
a d d i t i o n a l  u t i l i s a t i o n  p o t e n t i a l  h a s  become e x p l o i t e d .  The s p i n y  d o g f i s h  
(Saualus,  C e n t r o ~ h o r u s ,  Centroscmuq and peania)  and t h e  s i x  and seven g i l l e d  
s h a r k s  (Bexanchus ,  g e p t r a n c h u s )  p r o v i d e  some p o t e n t i a l  a s  a food  s o u r c e  
al though a l t e r n a t e  products such a s  squa l ine  o i l  used i n  t h e  pharmaceut ical ,  
medical and cosmetic i n d u s t r i e s .  

f )  Shark d e t e r r a n t  f i s h e r i e s  

The c o n s t a n t  problem of s h a r k  a t t a c k  h a s  l e d  t o  l a r g e  mesh g i l l n e t s  and 
drumlines being s e t  ad jacent  t o  popular swimming beaches i n  A u s t r a l i a ,  South 
Afr ica  and t h e  United S t a t e s .  Large t i g e r ,  hammerhead, g r e a t  wh i t e  and whaler 
sharks a r e  taken .  whether t h e s e  ca tches  reduce t h e  frequency of shark  a t t a c k  
i s  unce r t a in .  

GENERAL BIOLOGY OF SHARKS 

a )  Mode of reproduct ion  

The two most important f e a t u r e s  i n  t h e  e a r l y  development of any animal a r e  i n  
t h e  feeding  and p ro t ec t ion  it r ece ives .  Sharks  have  evo lved  t h r e e  d i s t i n c t  
ways of a s s i s t i n g  t h e  v i a b i l i t y  of t h e i r  young although a t  no time i s  any 
p a r e n t a l  i n s t i c t  shown. The t h r e e  processes  of r e p r o d u c t i v e  development  i n  
sharks and r ays  a r e  o v i p a r i t y ,  ovov ipa r i t y ,  and v i v i p a r i t y .  I n  t h e  l a t t e r  two 
forms, young a r e  born a l i v e .  

Sharks and r ays  t h a t  lay  eggs a r e  termed oviparous. Examples of inc lude  the  
r a y s  ( ~ a j  i i d a e ) ,  t h e  P o r t  J ackson  s h a r k s  ( ~ e t e r o d o n t  i d a e ) ,  c a t  s h a r k s  
( ~ c ~ l i o r h i n i d a e )  and some of t h e  ca rpe t  and nurse sharks ( ~ r e c t o l o b i d a e ) .  

Most sharks and r a y s  however, a r e  not  oviparous but r e t a i n  t h e i r  eggs wi th in  
t h e  body of t h e  mother. The eggs develop i n t o  embryos which a r e  r e l ea sed  a t  
f u l l  term as  f r e e  swimming juven i l e s .  There a r e  two forms of l i v e  bear ing  i n  
s h a r k s ,  o v o v i p a r i t y  and v i v i p a r i t y .  They d i f f e r  i n  t h e  ways t h e  developing 
embryos r e c e i v e  n u t r i t i o n .  

In  ovoviviparous sharks t he  embryos a r e  i n i t i a l l y  nourished by t h e  egg yolk  
wi th in  t h e  t h i n  egg capsules.  When t h i s  runs out  t h e  embryos r u p t u r e  t h e  t h i n  
capsules  and feed  on n u t r i t i v e  s e c r e t i o n s  from t h e  surrounding u t e rus .  I n  some 
sharks t h e  n u t r i t i o n  a v a i l a b l e  i n  t h e  u t e r u s  i s  not s u f f i c i e n t  and t h e  embryos 
feed  on u n f e r t i l i s e d  eggs wi th in  t h e  u t e rus .  The major i ty  of sha rks  reproduce 
i n  t h i s  way. Ovov iv ipa rous  s h a r k s  i n c l u d e  t h e  Hexanchidae, Carchar i idae ,  
I s u r i d a e ,  Alopi idae,  some of t h e  T r i a k i d a e  and S q u a l i d a e  and most  of t h e  
deepwater shark f ami l i e s .  
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E a r l y  development  of v iv iparous  sharks i s  s i m i l a r  t o  t h a t  of ovovivipar i t y  . 
After  ruptur ing  t h e  egg capsule  t h e  yolk sac is  r e t a ined  a f t e r  a l l  the  yolk 
has been absorbed from it. It has a we l l  developed blood system a s  have the  
w a l l s  of t h e  u t e r u s  and t h e  two t i s s u e s  become c l o s e l y  a s s o c i a t e d  a s  a 
s t r u c t u r e  a n a l a g o u s  t o  t h e  mammalian p lacenta .  V i v i p a r i t y  i s  found i n  t h e  
Sphyrnidae, most of t h e  Carcharinidae and some of t h e  Tr iak idae .  

Fecundity of shark  spec ies  i s  u s u a l l y  low. Some sharks do not  breed each year ,  
g e s t a t i o n  time may range up t o  two years  and c l u t c h  s i z e  may be a s  low a s  two. 

b) Movements 

Movements from t a g g i n g  of two n e r i t i c  Carcharbinus s p e c i e s  i n  n o r t h e r n  
Aus t r a l i an  waters  showed t h a t  20% of both spec i e s  were r ecap tu red  wi th in  5 km 
of t h e i r  tagging s i t e .  The average d i s t ance  moved f o r  t h e  r e m a i n i n g  80% of 
r e t u r n s  was 100 km (Stevens, i n  p re s s ) .  No seasonal  o r  d i r e c t e d  movements were 
obvious. Some long d i s t a n c e  movements have been recorded f o r  whaler sharks 
along north-south o r i en t ed  c o a s t l i n e s .  

Movements of reef  assoc ia ted  spec i e s  would be expected t o  be small .  

c )  Growth 

Slow growth and l a t e  sexual m a t u r i t y  i s  a c h a r a c t e r i s t i c  of t e m p e r a t e  and 
deepwa t e r  sharks.  Recent s t u d i e s  on t r o p i c a l  Carcharhinus s p e c i e s  (Davenport 
and Stevens,  i n  p re s s ;  De Cros ta  e t  a l . )  have shown r e l a t i v e l y  r a p i d  e a r l y  
growth fo r  some spec i e s .  

Attainment of sexual  ma tu r i t y  i s  u sua l ly  e a r l i e r  than  temperate and deepwater 
s p e c i e s  although slow compared t o  most f i s h e s .  Age a t  f i r s t  reproduct ion  of L 
amblvrhvnchos and C. ga lauaeens i s  i s  6 and 10 years  r e s p e c t i v e l y  (De Crosta  e t  
a l .  1984). 

MANAGEMENT AND STOCK ASSESSMENT 

Holden (1977) showed t h a t  s h a r k  f i s h e r i e s  were  p a r t i c u l a r l y  s e n s i t i v e  t o  
o v e r t  i s h i n g .  Slow growth r a t e s ,  low r a t e s  of r e p r o d u c t  ion  and d e n s i t y  
dependent recru i tment  have r e s u l t e d  i n  boom and b u s t  ' h i s t o r i e s  f o r  many 
shark f i s h e r i e s .  

The reviews of Holden (1974, 1977) were the  f i r s t  o u t l i n e s  f o r  approaches t o  
s t o c k  a s ses smen t  f o r  s h a r k  s p e c i e s .  The need f o r  a c c u r a t e  growth  and 
reproduct ion  parameters of shark populat ions were s t r e s s e d  a s  perhaps being 
more c r i t i c a l  t o  e f f i c i e n t  s t o c k  management than  f o r  t e l e o s t  f i s h e s .  

As a t op  preda tor  sharks gene ra l ly  have nothing t o  f e a r .  During t h e  course of  
evolu t ion  sharks developed a unique reproduct ive  system ( t h a t  i s ,  o v i p a r i t y ,  
ovovipar i ty  and v i v i p a r i t y )  where i n  t he  major i ty  of spec i e s  a smal l  number of  
embryos a r e  nur tured  r e s u l t i n g  i n  t h e  l i v e  p a r t u r i t i o n  of h i g h l y  e f f  i c e n t ,  
a l though small ,  predatory f i s h e s .  It i s  i r o n i c  t h a t  t h e  very adapt ive  f e a t u r e s  
t h a t  made s h a r k s  s u c c e s s f u l  by r e l e a s i n g  small  numbers of succes s fu l  young, 
a r e  those t h a t  make t h e i r  s u r v i v a l  under heavy f i s h i n g  m o r t a l i t y  tenuous. 
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The p r o s p e c t  of l a r g e  s c a l e  sha rk  f i s h e r i e s  deve lop ing  i n  t h e  P a c i f i c  r e g i o n  
i s  low. There  i s  however, p o t e n t i a l  f o r  l o c a l i s e d  f i s h e r i e s  f o r  m e a t ,  f i n s  and 
s h a r k  o i l s  which cou ld  e x p l o i t  l o c a l  s t o c k s .  

The p o t e n t i a l  e x i s t s  f o r  r e c r u i t m e n t  o v e r f  i s h i n g  on most l o c a l i s e d  s h a r k  
s t o c k s .  The s t u d y  of t h e  age and r e p r o d u c t i o n  of a t  l e a s t  two Carcharh inus  
s p e c i e s  s u g g e s t s  t h a t  t h e  r e l a t i v e l y  r a p i d  e a r l y  growth and e a r l y  m a t u r i t y  of 
t r o p i c a l  s p e c i e s  may endow some s p e c i e s  w i t h  g r e a t e r  r e s i s t a n c e  t o  h i g h e r  
f i s h i n g  p r e s s u r e  t h a n  o t h e r  groups  of s h a r k  (Davenport and S t e v e n s ,  i n  p r e s s ) .  

The f a s t  growth of t h e  e a r l y  y e a r  c l a s s e s  of Carcharh inus  s p e c i e s  would lend 
them s u i t a b l e  t o  l e n g t h  based s t o c k  assessment  t e c h n i q u e s .  V u l n e r a b i l i t y  of 
m o s t  s h a l l o w  w a t e r  s h a r k  s p e c i e s  t o  a  wide v a r i e t y  of f i s h i n g  g e a r s  would 
f a c i l i t a t e  abundance su rveys .  

UTILISATION 

Problems of e f f i c i e n t  u t i l i s a t i o n  o f  t h e  p r e s e n t  a r t i s i n a l  a n d  c o m m e r c i a l  
s h a r k  c a t c h e s  i n  t h e  r e g i o n  a r e  more p r e s s i n g  problems. The major  FAO r e v i e w  
of s h a r k s  and s h a r k  p r o d u c t s  by Kreuzer  and Ahmed (1978) went a  long  way t o  
p u t t i n g  s h a r k s  i n t o  a  more r e a l i s t i c  p e r s p e c t i v e .  

King  e t  a l .  ( 1 9 8 4 )  p r o v i d e  a n  e x c e l l e n t  summary of  t h e  FAO r e v i e w  w h i l e  
P r e s t o n  (1984) p rov ides  t h e  most c o n c i s e  summary of t h e  f i s h i n g  t e c h n i q u e s ,  
s p e c i e s  and u t i l i s a t i o n  p o t e n t i a l  w i t h i n  t h e  SPC r e g i o n .  

With t h e  o c e a n i c  l o n g l i n e  f i s h e r i e s  t h a t  produce t h e  m a j o r i t y  of  shark  f i n s  
s h r i n k i n g ,  Lewis (1985) i n d i c a t e d  a  r i s i n g  demand f o r  sha rk  f i n s .  
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