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ABSTRACT 
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The prawn f i s h e r y  i n  S o u t h  B u s t d r a l i a  h a s ,  .since its 
f 

i n c e p t i o n  i n  t h e  l a t e  196.08.s, b e e n  s u b j e c t  t o  limitep ?try. 

r e g u z a l i o n .  I t  - h a s ,  a s  a r e s u f t ,  a v o i d e f t h e  o r e r & i o i t a t i o q 3  

problems n o r ~ a l l y  a s s o c i q t e d  w i t l i  coaman 
p 

. . 

e x p l o i t a t i o n  of  t h e  prawn s t o c k s .  I n  a d d i t i o n ,  t h e  w e a l t h  a n d  
- - 

- --- - 
L - - - - - - 

e f f i c i e n c y  i m p l i c a t i o n s  o f  t h e  c u r r e n t  p r a c t i c e  o f  a l l o w i  ng 

o p e r a t o r s  'to r e t a i n  a l l  r e s o u r c e  r e n t s  have. n o t  b e e n  f u l l y  ' 

I 
4 

c o n s i d e r e d .  T h i s  t h e s i s  a t t e m p t &  t o  s h e d  s o n e  l i g h t  o n  each of 
% 

t h e s e  rat*Frs, ' 
3 - 

B'ionomic m o d e l s  f o r  e a c h  s t o c k  i n  t h e  f i s h e r y  were --  - 

c o n s t r u c t e d  b a s e d  o n  t h e  f i t t i n g  cf s u r p l u s  yield- 
- - --- - - - - - - - -- -- - -- - - - -- 

f u n c t i o n s  t o  o b & r v e d  c a t c h  a n d  e f f o r t  l e v e l s .  T h i s  i n c l u d e d  

d e v e l o p m e n t  o f  n e t h o d s  t o  s t a n a a r d i s e  e f f o r t  for c h a n g e s  i n  

f i s h i n g  u n i t  c h a r a c t e r i s t i c s  and s e a s o n a l  p a t t e r n s  of f i s h i n g .  

A n a l y s i s  s u i g e s t s  t h a t  a d  j u s t a e n t  bf 'the c u r r e n t  number o f  

l i c e n c e d  0 p e I a t Q r s  ' i n  each r e g i o n  is u n l i k e l y  t o  s i g n f f i e a n t l y  
. . 

i n c r e a s e  l ave  IS qf0,eoonomic r e n t ,  b u t  t h a t  o p e r a t o r  e f f i c i e n c y  
1 

a n d  t h e  r a n t  l e v d  in t h e  G u l f  st. V i n c e n t  r e g i o n  would be 

o p e r a t o r s  a t  p r e s e n t  a p p e a r  t o  h a v e  a n  a d v e r s e  e f f e c t k n  
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The e c o n o m i c  t h e o r y  o f ' t h e  e x p l o i t a t i o n *  o f  colnmon p r o p e r t y  
, . 

f i s h e r y  r e s o u r c e s  h a s  become widely known since t h e  s u b j e c t  was 
d 

f irst  e l a b o r a t e d  i n  s e m i n a l  a r t ic les  b y  Gordon ( 1 9 5 4 ) .  S c o t t  

, 0955) a n d  C r u t c h f i e l d  ( 1 9 5 6 ) .  It i s  now g e n e r a l l y  a c c e p t e d  t h a t  

i-r; -order -trubtai;n resarnrce-rent-s 3 rld m - - a  f T S ~ ~ ~ ~ ~ ~ ; ~ F C W S ~ ~ T - - -  

s t o c k  m u s t  be caref u l l p  r e g u l a t e d .  1 
N Most o f  t h e  f i s h e r i e s  o f  t h e  worJd h a v e  t r a d i t i o n a l l y  b e e n  

B - 
- - 

-. - - = - - - - -- - -- 
o p e n  e n t r y . '  hence d i s c u s s i o n  t o  d a t e  h a s  c e n t r e d  l a r g e l y  on ways 

t o  a c h i e v e  e f f e c t i v e  management c c n t q o l ,  The move qf c o u n t r i e s  

t o  a  two h u n d r e d  mile E x c l u s i v e  Economic  Zone (EEZ) h a s  p l a c e d  

most f i sher ies  w i t h i n  t h e  j u r i d i c  t i o n  of s i n g l e  c a u n t r i e s ,  

p r o v i d i n g  t h e  mechanism for r a t i o n a l  a a n a g e m e n t . 2 ~  However,  there 
I 

a r e  - - - - a - - l a r g e  - nunber of socio-pcliti-ccl d i f  f i c u l t i e s i n  -- 
7 

i m p l e m e n t i n g '  l i m i t e d  e n t r y  p r o g r a m s  a n d  r e d u c i n g  e f f o r t  l e v e l s  . . 

i n  h i s t o r i c a l l y  u n r e g u l a t e d  f i s h e r i e s .  Few s u c h  f i s h e r i e s  have 

yet r e a c h e d *  t h e  p o q i t i o n  of y i e l d i n g  s i g n i f i c a n t  r e s o u r c e  r e n t s .  

I n  a fishery w h i c h  h a s  *been t ' r a d ' i t i ~ n a l l ~  o p e n  ~ M W .  

f i s h i n g  e f f o r t  is n o r m l l y  g r e a t e r  t h e n  t h a t  w h i c h  wduld 
e m a d ~ i s e  i ts  e c o n o m i c  s u r p l u s .  F o r  s k c h  a  f i s h e r y  ,the d e s i r a b l e  

------------- ----- 
lThe c o n v e n t i o n a l  o u t l i n e d  i n  Anderson  (197733). 

-- - - - - - - - - - - -- 

=See, Copes  (1977)  and,  Anderson  (1977a)  f o r  a d i s c u s s i o n  of 
i n q G L u i - s e - f  + A t ~ L ~ c h t r & m ~  t KO h u n d r e d  
mile EEZ. 



d i r e c t i o n  of e f f o r t  a d j u s t m e n t  c a n  t h e r e f o r e  be deduced  d i r e c k l y  
i - . 
from t h e  fact t h a t  pntr w e e n  + - u q r e s t r i c t e d .  ~ d l i c y  

*_I i 

i n i t i a t i v e s  ' in  t h i s  a r e a  c a n  t h e r e f o r e  p r e c e d e  :dbtaiJ& - 
*. - , 

3 - -  =. . - 
. c o n s i d e r a t i o n  -of - t h e  p e c u l i a r i t i e s  o f  ths s p e c i f i c  f i s h e r y . -  Per 

' 

e s t i m a t e s  of t h e  i e l a t i o n s h i p  be t  ween r e s o u r c e  r e n t  aria f i s h i n g  

e f f o r t  f o r  p a r t i c u l a r  " f i s h e r i e s  h a v e  been i a d e . 1  
, f ' - 

- - - -- A 

- - - - --- t i - t x ~ s - a t t e n i - h a s ~ e n g i  vxiito % h i  $es irab  le  
------ 

/ 

< 
d i s t r i b u t i o n  of t h e  r e s o u x e  r e n t s  g e n e r a t e d  by  , a n  e f f e c t i v e  . . 

management p r o d a n  and how it c c u l d  be - a ~ h i e v e d .  i n  p r a c t i c e .  
-- 

- ;F - - - -  - - fl-z-yp 
- - - - - - 

- - -- - 
P T h i s  is c o n s i d e r e d  a g i e s t i o n  which' c a n  . b e a p p d a a c h e d  a f t e r  t h e  

goal o f  e f f o r t  r e d u c t i o n  h a s  been r e a l i z e d .  Bven L then  it may b e '  

of -little consequence  i f  t h e  p c s a i k l e  r a t s  are s ~ a 1 ~ r e l a t i . w  
- 

4 
. t o  t h e  c o s t s  o f  e x p l o i t a t i o n ,  Where rents h a v e  been g e n e r a t e d ,  

9 t h e y  h a v e  been  r e t a i n e d  by fisherm& i n  t h e  a b s e n c e  of .  any  . 
-7' 

def inktecc2nsi_derat i ~ ~ ~ t b e  _pcss ibl~al&rnatives .  : 

w 

The prawn f i s 6 e r y  o f  S o o t h  Aua$ra l f a  d i d  n o t  fo116w t h e  

, .; p a t t e r n  "Z . - de.elopm-t re2er.d t o  m v e .  .~"o&h yearly  

f i s h i p g  e f f o r t  h a s  i n c r e a s e d  c o n ~ i n u o u s l y  s i n c e  t h e  l a t e  19601.s 

when e x p l o i t a t i c n  commenced, e n t r y  of v e s s e l s  t o  the  f i s h e r y  h a s  
'--3 

w ? L  -been restrictea a t  a l l  times. The  c h a r a c t e r i ~ t i c s  ,of e a c h  v e s s e l  
* 

have  a l s o  b e e n  s t r i c t l y  r e g u l a t e d ,  A s  a r g s u l t ,  f i s h i n g  e f f o r t -  
- 

3 /' ,--,-,,--,,..-v--- . 
- --- - 

la l a r g e  amount of r e sqa rCh  h a s  been  c o n c e r n e d  w i t h  t h e  n a t u r e  
o f o f t h e  p i e l a - e f f  or t  r i l a t i o n s h i p  Sor p a r t i c u l a r  f i s h e r i e s ,  - however this is o n l y  one of a  number o f  i n p u t s  i n t o  a  t o t a l  

e%* - e m - '  7'- f v e t  0 ,  % e (1 954).  



\ ' ,  

+ .  

. - 

el. x;o thP"s e x t e n t ,  the . 

I management of t h e  resource-bas  *beexi s u p e r i o r  t o  t h a t  o f  a l l  b u t  

a few o f  t h e  f i s h e r ~ e ~  of t h e  world. Bgrne a n d  H a t d i n g  (1976, 
V 0 

50) also s u g g e s t  t h a t  c o n s f  d e r a b l e  r e s o u r c e  i e n t  u r r e n t l  y  
, 

b e i n g  e a r n e d  by i n d i v i d u a l  o p e r a t o r s  i n  t h e  f i s h e r y .  T h i s  
* 

. r e s u l t s  f rom ' low c a p t u r e  costs  r e l a t i v e  t o  t h e  h i g h  n i t  v a l u e  P 
, 

of  t h e  species b e i n s  exp lo i t e&_  - - c + .  _ , L - - ~ _ -  A_-------- 

'-? ,' 
o It f o l l o w s  t h a t  e s t i m a t i o n  o f  t h e  r e l a t i o n s h i p  b e t w e n  

C - 
e f f o r t  arid resource r e n k  a n d  c o n s i d e r a t i o n  o f  how t h e  b e n e f i t s  

g r e a t e r  immediate r e l e v a n c e  t h a n  u s a a l .  U n l i k e  t h e  c a s e  o f  a  

/' well e s t a b l i s ' h e d  open  fishery, t h e  a s s e s s m e n t  o f  t h e  effect. on'  

o v e r a l l  r e n t s  o f  i n c r e a s e s  o r  d e c r e a s e s  i n  a g g r e g d t e  ezfprt 
1 

d e p e n d s  on  a knowledge of t h e  r e l a t i o n s h i p  b e t w a a n > e f f o r t  and  

r e s o u r c e  r e n t  'for t h i s  p a r t i c u l a r  f i s h e r y .  T h e  s i z e  of Z h e  
-r 

pp---p-p- 

3 

p r o f i t s  c u r r e n t l y  b e i n g  e a r n e d  by o p e r a t o r s  a l s o  s u g g e s t s  t h a t  

direct c o n s i d e r a t i o n  o f  t h e  j u s t i f i c a t i o n  for  land i ~ p l i c a t i o n s  ' ' - 
t 5  

of f u l l  r e n t  r e t e n t i o n  by  f i s h e r m e n  and  t h e  a l t e r n a t i v e  

a l l o c a t i c n  p o s s i b i l i t i e s  is n e c e s s a r y .  , 
. - 

A s  yet, none of t h e s e  matters h a s  been d i r e c t l y  c o n s i d e r e d  

by t h e  S a u t h  ~ u s t r a l i a n  Government,  which i s  r e s p o n s i b l e  
s* 

, c u r r e n t  r e g u l a t i o n s .  This s t u d y  w i l l  a t t e m p t  t,o s h e d  some l i g h t  * 3 

L t h e s e . a c e d 6 _  a n d s o - s u - g g e s f  -~~ iSprovemen&-t  i c -.. 
a l r e a d y  a r e l a t i v e l y  advanced  management proqram, 



The prawn s$ecies which  is e x ~ l o i t e d  i n  - t h e  f i s h e r y  h a s  
-l 

" t h r e e  wh ich  make t h e  s t u d y  o f  p a r t i c u l a r  :# * 

\ - 
i n t e r e s t .  F i r s t l y ,  be a u s e  it is  e x t  7- 1 y  f e c u n d  i t  is . 

P a 

L r 

-7.f 
c o n s i d e r e d  t o  be n o n - s e l f - r  e g u l a t i r g  i n  that-lie l e v e l  of t 

P 

r e g e n e r + t i o n  f roa a  g i v e n  spawning  s e a s o n  is l a r g e 1  y i n d e p e r d e n t  

, s -  
,of t h e ,  size o f  t h e  p a r g n t  s t o c k .  Second ly ,  i ts  s h o r t  a d u l t  l i f e  m 

a tire. T h i r d l y ,  its v e r y  s e a s c n a l  r e g e n e r a t i c n  F a t  

i n  a marked s e a s o n a l  abundance  c y c l e .  
- - - 

- - -  
- - 

-- - - -- - --- - - - - - - -- - - - -- - 

The s t u d y  b e g i n s  w i t h  b a s i c  b a s i c  backgron  
i 

t h e  S o u t h  A u s t r a l i a n  g r a m  f i s h e r y .  T<his  incl/des d e s c r i p t i o n s  
/ 

I .  - o f  t h e  h i s t o r i c  p a t t e r n  o f  d e r e l o p n e n t  and  t b a  r e & a t i o n k  which / 
$ * h a v e  been i a p o s e d  b y  t h e  S o u t h  A u s t r a l i a n  Government, t k p  n a t u r e  'f 

o f  t h e  fishing o p e r a t i o n  a n d  t h e  b i o l o g y  of the e x p l o i t e d !  
-r 

- -- - s p e ~ a e s .  - -  - -- - - -  - -- - -  -- . - - - -- - -- - 

- The methods  a p p l i e d  i n  p r e v i o u s  s t u d i e s  t o  e s t i m a t e  the 
- ., 

economic  y i e l d  from a f i s h e r y  are t h e n  r ev i ewed  a n d  t h e i r  

a p p l i c  b i l i t y  t o  a -prawn f i s h e r y ,  a s s e s s e d .  methods  o f  4 
1 

a d j u s t m e n t  t o  t a k e  a c c o u n t  of c h a n g e s  i n  t h e  s e a s o n a l  e f f o r t  
a % 1 

p a t t e r n  a n d  t h e  h e t e r o g e n e o u s  n a t u r e  o f  t h e  prawn f leet  a r e  a l s o  
b 

deve loped .  S u i t a b l y  m o d i f i e d  aode l s  a r e  t h e n  used  t o '  draw b r o a d  
.) 

cancXusi?ns  c o n c e r n i n g  what a p p e a r  t o  be d e s i r a b l e  a d  j a s t m e n t s  

i n t h e  l e v e l  a n d  manner o f e x p l a i t a t i o n  f o r  e a c h  stock i n  t h e  
3 

r l s n e r y y B - r e s t i - h c f  ~ u l a t i v a  ec?monic r e n t s  

which e x p l o i t a t i o n  of e a c h  s t o c k  is' g e n e r a t i m g  a n d  p o s s i b l e  r e n t  
i 



- -  

i n c r e a s e s  

T h i s  
i( 

a d i s c u s s i o n  ok t h e  e f f i c i e n c y  and is f o l l o w e d  by 

w e a l t h  impl ica ' t ions  o f  , v a r i o u s  p s s s i u e  methods  o f  distributing 
1 

access r i g h t s  and ewg,Bmic r e n t s  i n  a l i a i t e d  e n t r l  f i s h e r y  and ' 
6 1  " 

tlieir r e l e v a c e  t o  t h e  I i s b e r y  under  c o n s i d e r a t i o n .  hn o u t l i n e  .. 
t 

of what  fys i . cons idered  t o  be  a v i a b l e  scheme for d i s t r i b u t i n g  
*> 

- A -  .- - -- -- - - - - - -- 

access ,rights pnd r e s o o r c e  r e n t s  f o r  t'he a South  
Y A u q ! y l i a n , p r a m  

c c n c l u d e s  t h e  s t u d y .  





t h e  major  f a a t u r e s  o f  ' t h e  Sou th  
i 

~ u s t r a l i k i n  prawn f i s h e r y  a n d  i t s  management, a  v e r y  b r i e f  ~ e v i e w  

o f  t h e  j u s t i f i c a t i c n  f o r  p u b l i c  management of  f i sher ies  i s  

A s i g n i f i c a n t  f e a t u r e  o f  a l n o s t  a l l  f i s h e r i e s  is t h e  ccmnon 

p r o p e r t y  n a t u r e  of t h e  r e s o u r c e .  A f i s h e r m a n  c a n n o t  e x c l u d e  any 

benef id t s  he r e c e i v e s  a s  a  result of o t h e r  o p e r a t o r s *  a c t i v i t i e s .  . 
1 

- 

It f o l l o w s  t h a t  an i n d i v i d u a l  cperatcii is unable to  f u l l y  . 

c a p t w e  t h e  b e g e f i t s  which may result from any bnhancement  or  
- -5 

c o n s e r v a t i o n  m e a s u r e s  which h e  u n d e r t a k e s .  T h e r e  is t h e r e E p p  no 
--& 

i n c e n t i v e  for him t o  i n d u l g e  i n  sucE a c t i v i t i e s  e v e n  thckgh  

t h e $ r  v a l u e  may - s i g n i f i c a n t l y  exceed  t h e i r  cost  f r6n t h e  
- 

v i e r g o i n t  o f  t h e  f i s h e r y  a s  a whole.  By  s i m i l a r  r e a s o n i n g  h e  i s  
> 

u n l i k e l y  t o  t a k e  i n t o  a c c o u n t  a n y  o f  t h e  u n d e s i r a b l e  
* 

c o n s e q u e n c e s  f o r  o t h e r  p a r t i d p a n t s  of h i s  o m  o p e r a t i o n s .  - - - 

Y h i l s t  n o t  exha  o s t i v e ,  t h e  f c l l o w i n g  i l l . d s t r a t e .  t h e -  t y p e s  , 

o f  n e g a t i v e  e x t e r n a l i t i e s  which t h e  f i s h i n g  o p e r a t i o n 9  of a  



g i v e n  u n i t  m a y  g e n e r a t e . 1  , 

- 

1. Its f i s h i n g  r e d u c e s  t h e  size o'f t h e  f i s h  s t o c k .  T h i s  may 

r e d u c e  t h e  r a t e  o f  r e p r b d u c t i o n  o f  t h e  s t o c k  a n d  h e n c e  t h e  s i z e  

. o f  . t h e  f u t u r e  f i s h  s t o c k  a n d  t h e r e f o r e  the c a t c h  r a t e  from 

e r p l o i t a t i o n  o f  t h i s  latter s t o c k .  
> - .  

2. Its f i s h i n g  r e d u c e s  the s ize  o f  t h e  fis$ s t o c k  a n d  h e n c e  t h e  
_ ----l--L 

-- -- 
<, 

c a t c h  r a t &  f r o m k x p l o i t a t i o n  of t h i s  r e s i d u a l  s t o c k .  

3. Its use of p a r t i c  r t y p e s  o f  g e a r  o r *  f i s h i n g  m e t h o d s ' n a y  F 
~ e d ~ ~ e  t h e  -size of &ticular-saga el& of t h e  stockan&-- - - --- -- 
t h e r e f o r e  t h e  c a t c h  rates f r o m  e x p l o i t a t i o n  o f  t h e s e  s e g m e n t s .  , - 7  

I 

4. Its p r e s e n c e  i n  a p a r t i c u h r  area mag, b e c a u s e  o f  t h e  uneven  -. 

d i s t r i b u t i o n  o f  t h e  s t o c k ,  r e q n c e  t h e  c a t c h  rate o f  c o n c u r r e n t l y o  
\ 

o p e r a t i n g '  u n i t s .  - 

I n  a n  o p e n  entry. f i s h e r y ,  e a c h  f i s h i n g  u n i t  will i n c r e a s e  
-- --- - - 

i ts  l e v e l  o f  f i s h i d g u n t i l  i t  3 T T Z s m i n g  a q o r m a l .  r a t e  o f  r e t u r n  

a t  t h e  m a r g i n ,  But  b e c a u s e  of  n e g a t i v e  e x t e r n a i i t i e s  s u c h  a s  

those a b o v e ,  its m a r g i n a l  u p i t  o f  . f i ~ h i n . ~  e f f o r t  / i s  g e n e r a t i n g  a 
0 

n e g a t i v e  s 
retur.n. L .  

-- - 

p u b l i c  management o f  t h e  f i s h e r y  i s  a b l e  ' t o  b r i n k  a b o u t  a n  

a l l o c a t i o n  of r e s o u r c e s  which  t a k e s  i n t o  a c c c u n t  t h e s e  n e g a t i v e  
7 

e x t e r n a l i t i e s .  If c a n ,  a s  a .result-; s i g n i f i c a n t l y  i ~ p r o v e  t h e  
' 

s o c i a l  welfare c o n t r i b u t i o n  o f  % t h e  f i s h e r y .  

- 

1Some o f  t h e s e  are d i s c u s s e d  i n  ~ o n t e c o r v o - e t  a l .  (-1977) o r  
S m i t h  (1969) .  - - 

. ' 
-8  * 

. - 



11. D E V E L O P ~ I T  OP THE PISEBBY AID ITS BBGUL~TIOI 
r 

T h e r e  is no  o n e  g e n e r a l l y  a c c e p t e d  d e f i n i t i o n  o f  what 
" I 

c o n s t i t u t e s  a  f i s h e r y .  The s c o p e  of a  y s t u d y  is  based  o n  an  9 ,  
i a r b i t r a r i l y  &awn boundary.  T h i s  t h e s i s  w i l l  foc'us on t h e  

pr imacy  s ~ t ~ x L  oL- theSoukLBzl rs -a l i  an p r a w  

f i s h i n g  e n t e r p r i s e s  i n  S o u t h  A u s t c q l i a  a r e  

o u t  p r o c e s s i n g  o f  t h e i r  c a t c h ,  1 hence t h e  a b c v ~  bo ;nda ry  m a n s  
/ 

- -<- - - - - - - - - - - - - -- -- - -- 
- - 

t h a t  o n l y  a s p e c t s  of 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  w i l l  b e  

c o n s i d e r e d .  

c o m m e r c i a l  e x p l o i t a t i o n  of  prawn st s o f  t h e  c o a s t  o f  
3 -  ca  

mutli'rd&%%lia conmence$ i n  l a t e  1967 a f t e r  a numb& o f  a - -Gs 
p r e v i o u s  u n s u c c e s s f u l  a t t e m p t s . *  ~ n i t i a l l , y ,  t r a w l i n g  was 

c o n f i n e d  t o  S p e n c e r  G u l f ,  but- g r o u n d s  u e k  s o o n  d i s c o v e r e d  i n  
-- 

Gilf &cent a n d  on the l e s t  ,( ;east .  I n  1975, new g r o u n d s  

began t o  b e  f i s h e d  i n  I n v e s t i g a t o r  S t r a i t .  A 1 1  t h e s e  a r e a s .  are 

shown i n  F i g u r e  I,  
- - - - 

- - - - - 

I n  o r d e r  t o  a c h i e v e  c o n t r o l l e d  deve+opment '6f tho  r e s o u r c e ,  
. - 

i n  March 1968 t h e  Government o f  s o u t h  ~ u s t t a l i a  c l o s e d  edt& and  

a l l o v e d  o n l y  t h o s e  o p e r a t o r s  i s s u e d  w i t h  prawn t r a w l i n g  p e r m i t s  

~ A S  a t  1977, o n e  prawn. f i s h e r m a n  was p r o c e s s i n g ~ o n  b o a r d  h i s  
v e s s e l - b n t t t h e - o m  -- - -  ' - t x k k G u i u -  c f f e c t i v z ,  sz2 
S A F I C  (AUg. 1977, 30) . L - 

2The early h i s t o r y  i s  d e s c r i b e d  i n  O l s e n  (1975 ,  234-35) and  King 
(1978, 41-42) . 





- - 

t o  p a r t i c i p a t e  i n  t h e  f i s h e r y .  S i n c e  t h e  i n t r o d u c t i o g  of " t h e  
a 

P r e s e r v a t i o n  02 Prawn R e s o u r c e s  R e g u l a t i o n s w  i n  A p r i l  1969, t h e  

Government h a s  i s s u e d  more ~ e r ~ a n e n t  prawn t r a w l i n g  . 
- -', . 

a u t h o r i t i e s . 1  1 n  a d d i t i o n ,  s m a l l  numbers-of t e m p o r a r y  
< 

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

F - times, o f  e n  t o  e x p l o r e ,  p o s s i b l e  n e v a r e a s .  
h 

-LAP- 

- -- -- -* ~ ~ t i i e - % g l ~ b & i ~ i  a ~ i m  nmg a t  ',. 
o v e r a l l  management of t h e  f i s h e r y ,  i t  i s  

. , 

on s o i e  o f  t h e  f e a t u r e s  o f  a  prawn t r a w l i n g  a u t h o r i t y  o r  permiti . 
- - A - - 

- -- - - - - - -- - = e ---- 
- -- 

- ? - - - - - 

, ~n a y t b o r i t y , i s  h e l d *  i n  p e r p e t u i $ j  by a n  o p e r a t o r ,  j u b j e c t  t o  

the p a y h i t  ' o f  a  mominal2 l i c e n c e  f e e  and  a c c e p t a n c e  o f  any 

, B c o n d i t i o  imposed  by t h e  mapabement a u t h o r i t y .  3 P e r m i t s  a r 6  
', 

.% 
tentp&ary, b e i n g  i s s u e d  f o r  on13  s i x  mon th ly  d e r i o d s  a t  a  time, 

an3 h a v i n g  no a u t o m a t i c  r i g h t  of r e n e w a l ,  b u r  o t h e r w i s e  c a r r y  

- -  - 

-i t h e  saiue a c c e s s  r i g h _ t t $ a s - a u & h o r i t i e s .  B l t h o u g h t h e - a u ~ ~ ~ i ~ - o s  - - 
p e r m i t  i s  a s s i g n e d  t o  a n  i n d i v i d u a l  o r  p a r t n e r s h i p ,  t h e  h o l d e r  

I. = 

. , must  a l s o  n o m i n a t e  and  have  au th -o r i s ed ,  t h e  v e s s e l  t o  b e  used 

-- --------c------ 
1 term @ a u t P r i t y 8  is e q u i v a l e n t  t o  t h e  more c o n v e n t i o n a l  
l l ~ c e & e t .  The terms dl1 be used i n t e r c h a n g e a b l y  t h r o u g h o u t  t h e  
s t u d y .  A I 

2 I n  September  
- 

- 

J T h e s e  w i l l  b e  e l a b o r a t e d  on  below. 
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TO- t h i s  d a t e ,  -no a u l t h o r l t l e s  hare h e e n  v a u n t a r i  Y I 

- 
-/ 

, 

- - 
% L - '  s u r r e n d e r e d  w i t h o u + i r e  h o l d e r  a l s c  a c h i e v i n g  a  t r a n s f e r  n a  t h e  * 

- 

- - 

-- 

'e s a l e  o f -  h i s  i u t h o r i s e d  v e s s e l .  

d ' T h e  p r o c q d u r e  f o r  a l l o c a t i o n  cf new a u t h o r i t i e s  o r  
IN 1, 

r e - a l l o c a t i o n  of t h o s e  a u t h o r i t i e s  t h a t  h a v e  i n v o l u n t a r i l y  

l a  e h a s  c h a n g e d  c o b s i d & a b l y  s i n c e  1969.  I n i t i a l  i u t h o r i t i e s  f l  
'were g r a n t e d  t o  a l l  ~ c m p e t e n t  a p p l i c a n t s  who p o s s e s s e d  a v e s s e l  

a - - F-- - - 
A - - 

s u i t a b l e  fok  prawn ' t r a w l i n g .  Howe-ver, a s  t h e  p r o f  i t a b i l i t y  of 

t h o  f i s h e r y  became e s t a b l i s h e d ,  r a t i o n i n g  d e v i c e s  s o o n  became . , 

n e t  a l a r g e  n u ~ b e r  o f  c r i te r ia  s u c h  a s  l e n g t h  o f  s e r v i c e  a s  a  
id 

f i s h e r m a n ,  - e i t h e r  a s  ctew o n  a n  e x i s t i n g  p rawn d e s s G 1  ;lor skipper . 

of a v e s s e l  i n  a less p r o f i t a b l e  f i s h e r y ,  s u i t a b i l i t y  o f  t h e  

n o m i n a t e d  v e s s e l  f o r  F r a w n  t r a w l i n g ,  l o c a t i o n  o f  home p o r t  and  
-, 

f a m i l y  i n v o l v e m e n t  i n  t h e  f i s h i n g  i n d u s t r y . 1  - 

I 
Government  a n d  Prawn I q d u s t r y  ~ d v i s o r y  c o m m i t t e e .  

* \ ' * 
S i n c e  t h e  d i s b a n d a e n t  of t&s Commit tee  i n  l a t e  1976 ,  new 

a l l o c a t i o n s  h a v e  been  b a s e d  o n  random s e l e c t i o n s  f rom a l a r g e  

. number o f  a p p l i c a n t s  who met, veky g e n e r a l  c r i t e r i a  s u c h  a s  

n o m i n a t i o n  of  .a s u i t a b l e  v e s s e l  a n d  p o s s e s s i o n  o f  a C l a s s  A 
& 

gk a ~ g e - n u m b ~ s y & f  i c f a  cto-vkich wool-d-be c o n s i d e r e d  
- 

were d e t a i l e d  i n  1 9 7 4  when t h e  Prawn I n d u s t r y  A d v i s o r y  Commi t tee  
- ~ - e s # ~ i s b d r p ) , e s 6  a r e -  W & n  ~ y 1 4 c  2.8d w- (1976, 
67-68) . 

a \ 
1 .  

2 
9 

\ 
' \ 
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- - - -- 

. . 
- - --a1 f 1-'4 1 

The r e g u l a t i o n s  imposed  by t h e  S o u t h  ~ u s t t ~ l i a n  G o r e r n n e n t  

i n  c o n j u n c t i o n  w i t h  t h e  l i m i t e d  e n t r y  scheme h a v e  been of t h r &  

a a i n  t ypes :2  
.. 

R e s t r i c t i o n  of t h e  t y p e s  o f  e n t i t i e s  which may h o l d  a n  

o r  p e r m i t .  \ 

k 
/ 

i c t i o n  of t h e  t y p e  o f  f i s h i n g  u n i t  which may be  used .  
- 

< ?  

An ownff-opera-~r p o l i c y  en  strictzy ~ s f o r C e d  s i n c e  - 

- 

'the e s t a b l i s h m e n t  o f  t h e  prawn f i s b e y y .  The a u t h o r i t y  h o l d e r  

u t h o r i s e d  v e s s e l  d u r i n g  a l l  t r a w l i n g  a k 
o p e r a t ' o n s ,  a n d  may n o t  h o l d  a n  a u t h o r i t y  i n  any  o t h e r  l i m i t e d  f e n t r y  f i s h e r y .  The motive f o r  this p o l i c y  h  'z' urnably been a  P ., 

*L d e s i r e  on t h e  Government1 s p a r t  t o  e n s u r e  t h a t  work ing  f i s h e r m a n  2- 
9 
- - - - --- - - - - - - -- - - - -- - - -- - -- -- -- - - -- . 

r a t h e r  t h a n  o t h e r  g r o u p s  r e c e i v e  t h e  b e n e f i t s  of t h e  l i m i t e d  

e n t r y  programme. 

9 - 
I n  t h e  y e a r s  1968 -70 + s e v e r a l  a u t h o r i t y  ho  ers  f o r  t h e  

- - West C o a s t  and  S p e n c e r  Gulf  c o n t i n u a d  t o  f i s h  f d r  t u n a  d u r i n g  Y. 

i t s  s h o r t  s e a s o n  f rom F e b r u a r y  t o  Hay, t h e n  u n d e r t o o k  prawn 
---------------y-- / 

$The c r i t e r i a  whichornus t  be  met t o  h o l d  a  C l a s s  A g e n e r a l  6 

elk T i ~ h i n g  l i c e n c e  a t e  l i s t e d  i n  and  Hard ing  (1476, 61-65).  5 
fn.-summary a  p e r s o n  must be  a e n t  f u l l  time p r o f e s s i o n a l .  1 e 

f i s h e r n a n .  & -- 
b 8 

ZThe a d m i n i s t r a t i v e  po l ic ies  f o r  managed f i s h e r i e s .  i n  S o u t h  
A u s t r a l i a  are summarxsed i n  Byrne and  Hard ing  (1976, 66-71) 
K i n g  (1  97.8, K-3) . 



- - - - - - 

t r a w l i n g  f o r  t h e  r e i z n d e r  of t h e  gea r .1  After 1970 ,  a u t h o r i t y  
d 

h o l d e r s  were n o t  p e r m i t t e d  t o  t a k e  o t h e r  s p e c i e s  and al-1 became 
"1 

f u l l  time prawn f i s h e r m e n . 2  

To a v o i d  a n  e x c e s s i v e  c o n c e n t r a t i o n  o f  f i s h i n g .  on  t h e  P e s t  ' 
- 

grounds ,  e a c h  o p e r a t o r  has n o r m a l l y  been  c o n f i n e d  t o  o n l y  a  p a r t  

o f  t h e  t o t a l  f i s h e r y .  F i s h e r m e n  were * i n i t i a l l y  a u t h o r i s e d  t o  

S p e n c e r  ~ u l f  o r  t h e  G u l f - S t .  V incen t .  I n  1971 t h e  d i v i s i o n  
0 .  

between t h e  West c o a s t  a n d  S p e n c e r  Gulf  was removed, c r e a t - i n g  
-- - - - 

--- -- - ---- - +-- 
\ 

two s e p a = a t e  p i leas .  A t h i r d  f l ee t  h a s  d e v e l o p e d  r e c e n t l y  w i th  

t h e  e x p l o i t a t i o n  o f  t h e  new I n v e s t i g a t o r  S t r a i t  g r o u n d s .  These  

a r e a s  a r e  shown i n  F i g u r e  1. 

T a b l e  I lists t h e  number of o p e r a t o r s  i n  e a c h  f l  e t  on a 
B k - 

y e a r l y  b a s i s  a n d  t h e  number o f  a u t h o r i t y '  t r a n s ' f e r s  which h a v e  
, .  

o c c u r r e d  v i a  s a l e s  o f  a u t h o r i s € d -  v-eEsels, E c a n 4 ~ s e e n A h a -  
- -- - - - 

t h e  number o f  p a r t j c i p a n t s  h a s  i n c r e a s e d  s t e a d i l y  i n  b o t h ' m a i n  
- . ?  

fleets w i t h  t h e  S p e n c e r  G u l f  f leet b e i n g  r o u g h l y  three t i n e s  as  - 

lax&? a s o  t h a t  o f  G u l f  S t .  The numbers o f  t r k n s f e r s  have  

------------- ----- 
1 see A u s t r a l i a ,   ish he^$ ~ i v i s i o n ,  A u s t r a l i a n  Depar tment  of 
P r i  m a r e a d  ustr--m7-t~)~ 

0 

zT*-sh&s o f  acciwtel-by-eatdrtakendurinq t r a w l i n g ,  i s  
however  p e r m i t t e d  t o  a l i m i t e d  e x t e n t .  

4 
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NUMBER OF' AUTHORITIES AND PERMITS ON ISSUE AND 
NUMBER OF S ~ E S  OF AUTRORISED  VESSEL^ BY FLEET 

g 
FOR YEARS 1968 TO 1977 

! 
West Coast 

* 
Gulf St. Investigator , I i - Year and Spencer Gulf Vincent S t r a i t  Total  i 

A 
: 9 .  - 

~ o . ~ g n ~ , ~ .  o f t  No. on No. of . No. on m. of &. on No. of 
d 

a 
Issue S d e s  

4 

Issue Sales Iseue Sales  Zsme S&S 

. e 
4 
4 

i - 

Source: F i l e s  of Department of Agriculture and Fisheries,  South ~ u s t r a l i h  
Gove- t . Q 

' 
I r' 

i 

The luxhum number of concurrently iaaued author i t i ee  amd permits dur ing '  
.D. each year was used, t o  avoid double counting of reiesued au tho r i t i e s  ar 

permit 8,. .-. 3 
i f 

F- -- - a* 

'$ 



To p r o t e c t  prawns of a ncn-ccmmercial  s i z e   fro^ c a p t u r e ,  

a l l  h a t e r s  of less than t e n  metres' dr;pth a re  c l o s e d  t o  t r a r l l n g , '  

w h i l s t  c e r t a i n  o t h e r -  a r e a s  a l s o  i n h a b i t e d  b y  s m a l l  prawns a r e  

- s u b j e c t  t o  either.  s e a s o n a l  o r  t o t a i  c l o s u r e .  F o r  s i m i l a r  

r e a s o n s ,  a minimum mesh s i ze  f o r  $raw1 n e t s  i s  a l s o  s p e c i f i e d .  

R e s t r i c t i o n s  o n  v e s s e l  s i z s a n d  t y p e  and  s i z e  of r i g  have  

a l s o  been g r a d u a l l y  i n t r o d u c e d  t o  restrict t h e  f i s h i n g  e f f o r t  o f  
- 

.=- d 
i n d i . v i d u a I B s s e l s , . S e s s e l _ s _ o p e  r a t i n g i n -  G U  St,-Yin.cenLhzme - - A  

been g e n e r a l l y  c o n f i n e d  t o  s j n g l e  r i g 1  and a maximum l e n g t h  o f  
* F .. 

14 aetres. In J u l y  1974 a  17 metre v e s s e l  l e n g t h  r e s t r i c t i o n  was 

a l so  imposed f o r  r e p l a c e m e n t  v e s s e l s  i n  t h e  Rest Coast--Spencer 

Gul f  f leet .  - F 
I n  a d d i t i o n ,  a maximum net? h e a d l i n e  l e n g t h ,  b a s e d  on b o a t  

l e n g t h ,  was i n t r o d u c e d ,  f o r  a l l  r e g i o n s ,  i n  o r d e r  t o  l i m i t  t h e  
A 

effort  which cou ld*  be e x e r t e d  ky a  s p e c i f i c  v e s s e l .  The fo rmula  
r 

In December o f  t h e  same y e a r  t h e  l e n g t h s  

v e s s e l s  were f u r t h e r  c o n s t r a i n e d  b y  r e q n i r i n q  

of r e p l a c e m e n t ,  

t h a t ,  i n  a d d i t i o n  

t o  t h e  above  a b s o l u t e  l i m i t s ,  t h e y  be no  g r e a t e r  t h a n  those of ------------------ 
--- U w b l c  rig w a s a l h w d  f o r  a b h i e f p e & U ~ L L & 1 4 7 e ; t -  

was n o t  a d o p t e d  b y  a n y  v e ~ s e l s .  



t h e  v e s s e l s  t h e y  r e p l a c & .  The h u l l  o f  t h e  e x i s t i n g  ve.ssel, a l s o  "\ 
had  t o  be  i n  a  c o n d i t i o n  s u c h  t h a t s i t  would h e  s c r a p p e d  on t h e  

r e p l a c e m e n t  v e s s l  coming i n t o  o p e r a t i o n .  

some e l a b o r a t i o n  is a l s o  n e c e s s a r y  c c n c e r n i n g  j u r i s d i c t i o n  * 

o v e r  t h e  f i s h e r y .  I n  August  1976  i t  was d e c i d e d  t h a t  i n  f a c t  a  

L small p a r t  of t h e  I n v e s t i g a t o r  S t  a i t  f i s h i n g  r e g i o n  was 
I 

Commonwealth o f  A u s t r a l i a  r a t h e r  t h a n  S t a t e  waters.l T h i s  a r e a  . 
- - -A- - - - - - - A - L A - - A - - - A - - - - 2! 

was t h e n  d e c l a r e d  a managed f i s h e r y  by -t$e Commonwealth 

Government,  It h a s  a u t h o r i s e d e  a n u a b e r  o f  v e s s e l s ,  i n c l u d i n g  a l l  
C 

&hose - prevAmsly aperating- in *=area, fia t r a w l  h-Gese - -- --- - 

1 

waters. D i s c u s s i o n s  aimed a t  j c i n t  management, i n  t h i s  area a r e  

c u r r e n t l y  u n d e r  wap.2 The major p a r t  o f  t h e  f i s h e r y  is stil l ,  

however ,  u n d e r  S t a t e  Government j u r i s d i c t i o a .  

*See SAPIC ( l o v .  1976,  8, Ang.,1977, 
-rr297R 3,) 

C i 

* ------------------ 
1 D e c i s i o n  of t h e  High c o u r t  o f  ~ u s t f a l i a  Augus t  1976. 

4-5, ZSov. 1977 ,  47-48 and  
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7 111. BI L06Y OF THE SPECIES 
a- \ 

The S o u t h  A u s t r a l i a n *  prawn f i s h e r y  i s  b a s e d  o n  e x p l o i t a t i o n  

o f  a d u l t  s t o c k s  o f  a s i n g l e  s p e c i e s  o  p e n a e i d  p rawns  ( P e n a e u s  6 -. - 

l a t i s u l c a t n s )  commonly known a s  t h e  We t e r n  K i ~ g  Prawri.1 ' 

\ B i o l o g i c a l  r e s w h  on s o u t h - ~ u s t r a l i a n  o c k s  is b y  no means 

t h a t  o f  t h e  same s p e c i e s  which i s  f i s h e d  i n  S h a r k  Bay,  U e s t e r n  

A u s t r a l i a .  It is l i k e l y  t o  f o l l o w  the t y p i c a l  p e n a e i d  s h r i m p  
- - L-- -- 

p a t t e r n ,  which s u g g e s t s  t h e  f o l l o w i n g  l i f e  c y a e . 2 -  
\ 

Spawning o c c u r s  c h i e f l y  i n  e a r l x -  summer, from November to, 
F 

J a n u a r y ,  w i t h  e a c h  n a t u r e  f e m a l e  r e l e a s i n g  e x t r e m e 1  --  --- y " l a r g e  - 

numbers  o f  f e r t i l i z e d  e g g s  d i r e c t l y  i n t o  a r e a s  o c c u p i e d  by t h e  

a d u l t  p r a y s .  They rernain t h e r e  i n  a p l a n k t o n i c  form f o r  two t o  

t h r e e  - weeks t h e n  mdve i n t o  s h a l l o w s  a n d  e s t u a r i e s  as  j u v e n i l e s .  
- - - - - - -- - -- - -- -- - - - -- -- - -p - - - 

-% - 
After f e e d i n g  and  g rowing  i n  t h e s e  n u r s e r y  areas  for  up f o  

t w e l v e  months t h e  ycang a d q l t s  g r a d u a l l y  r e - e n t e r  d e e p e r  waters 

i n  December t o  ~ e b r u a r y .  F e m a l e s  may first spa;n s o o n  a f t e r  

l e a v i h g  t h e  n u r s e r i e s ,  a n d  spawn ing  is r e p e a t e d  on  a y e a r l y  

b a s i s  u n t i l  d e a t h .  

G 
2 F o r  a d e t a i l e d  o u t l i n e  o f  t h e  b i c l o g y  of p e n a e i d  s h r i m p  see 

. - Ro-sef+a + 9 7 + - 3 4 f + ~ b - b h l o ~ o  f the ua1stev_gin-r awn 
i n  U e s t e r n  A u s t r a l i a  and  S o u t h  A u s t r a l i a  is d e s c r i b e d  i n  U a l k e r  
--(19-7?5- U ~ J 1 9 7 B ) ~ r e s g e c t i v e l y .  



-: - - 1 3  a y m u s  h e m e m & w ~ ~ b l e -  ,,y re fW , - 
, \ 

t o  a s  t h e  p c i n t  of r e c r u i t m e n t ,  soon a f t e r  r e - e n t e r i n g  deeper  I 

waters .  The a v e r a g e  l i f e s p a n  of i n d i v i d u a l s  v i l l  depeiM on t h e  - 
l e v e l  o f  f i s h i n g .  A t  moderate  e f f o r t  l e v e l s  such  - a s  t h o s e  i n  

South A u s t r a l i a ,  i t  is c o n s i d e r e d  t h a t  t h e  m a j o r i t y  of prawns 
+ 

a r e  e i t h e r  cap tu red  o r  die from o t h e r  c a u s e s  w i t h i n  a  y e a r  o f  

l e a v i n q  -- t h e  n u r s e r y  a r e a s ,  a l t h o u g h  s u r v i v a l  f o r  o v e r  ttwo y e a r s  
- 7 

h a s  been observed i n  some c a s e s .  1 
C 

- 
Because o f  t h e i r  ex t remely  h igh  f e h n d i t y  a n d  t h e  + f a c t  t h a t  

p r  e- r e c r u i t  @Tit m o r t a l i t y  ST-: dGfpeTe;--t-hee~e~L 
- - 

o f  r e c r u i t m e n t  f o r  most is  g e n e s a l l y  c o n s i d e r e d  t o  

be independe t of t h e  p a r e n t  s t o c d ~ s i z e  a t  @rmal l e v e l s  o f  L 
e x p l o i t a t i o n . 2  King (1978, 100) a r g u e s  t h a t  t h i s  is* a l s o  t h e  

c a s e  f o r  t h e  South  A u s t r a l i a n  prawn s t o c k s .  I h e  l e v e l  o f  
- 

-- - - -- - 

r e c r u i t m e n t  i s  i n s t e a d  i n f l u e n c e d  by v a r i o u s  e n v i r o n m e n t a l  
- 

f a c t o r s .  3 There  a r e  c o n s i d e r a b l e  randoa f l u c t u a t i o n s  i n  t h e  . . 

y e a r l y  r e c r u i t m e n t  . l e v e l s  caused  bg v a r i a t i o n s  i n  t h e s e  l a t t e r  
B 

f a c t o r s .  

S i n c e  prawns are s u b j e c t  t o  c a p t u r e  f o r  a  p e r i o d  o f  less 
+ i 

t h a n  one year  on average ,  and r e c r u i t m e n t  i s  c o n c e n t r a t e d  i n  a  
-r----r------ *I--- 

1The l e v e l s  o f  n a t u r a l  and f i s h i n g  morta1it.y a r e  d i s c u s s e d  a t  t 

i 
l e n g t h  i n  King (1978, 115-130). 

2Saa . f o r  example Anderson (1977b. 23 k n d  103) .  G r i f f i n  e t  a l .  
i 
4 
b 

--fi97621)7), Heal  (1975, + 4 ) #  B o u n s e f e l l  (A974, 261-263) and - I 
Walker (1 975) . -$ 

f 

3See King (1978, 1 8 0 ) .  - -- 

- 

8 

\ 

- 20 
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i.-,?L- \ t - - - - - - - 

small- p a r t  of t h e  g e a r ,  , - l w g e l ~  o f  rec 

is  e x p l o i t e d  a t  a  time. 

- A s  a  r e s u l t ,  t h e r e  is l i t t l e  r e l a t i o n s h i p  be tween  t h e  l e v e l  
\ 

of f i s h i n g  i n  one  y e a r  a n d  - t he  s tock '  l e v e l s  i n  s u b s e q u e n t  ' years :  
\ 

The h i g h  r a t e  of m o r t a l i t y  fn t h e  p e r i o d  a f $ e r  t h e  a n n u a l  , 
1 \ ' 

e n t r a n c e  of r e c r u i t s  t o  t h e  f i s h i b g  g r o u n d s  a l so  means t h a t  , \+; - ,  
\ 

. %&ere- 5s -a -saarked-s-easona-1 abundance-  cgcl&---- - --_ 
\ ----+ 

'P I 

I n  S o u t h  A u s t r a l i a ,  a d u l t  prawns a r e  abundan-t  i n  c e r ' t a i n  

a r e a s  on  t h e  West CoaSt ,  s p e n c e r  G u l f ,  Gulf  St, V i n c e n t  'and 
- 

- - - -  

I n v e s t i g a t o r  S t r a i t ,  a s  shown in.+ F i g u r e  1. The ma jor j u v e n i l e  . . 
a r e a s  a r e  the n o r t h e r n b r t s  o f  ' bo th  g u l f s  a n d  Venus Bay on t h e  

' 

west c o a s t .  



,. < 

IV. .THE P I S H ~ ~ ~ G  OPEBATIOE A1ID STRUCTURE O Z  X E B  FLEET 
- . * 

F i s h i n g  i s  u n d e r t a k e n  u s i n g  t h e  o t t e r  t r a r L t e c h n i q u e  a s  . . 
- I  

* - - p e r f e c t e 8 , i n  the G u l f  of B e x i c c  s h r i m p  f i s h e r y . ' -  T h i s  - .  
e s s e n t i a l l y  c o n s i s t s ,  of t o w i n g  a s y n t h e t i c  net ( o r  n e t s ) ,  o v e r  

9 

. - 
u i i d e r t a k e n  a t i s n i g h t -  and  e x t e n d s  f o r  up t o  e l e v e n .  h o u r s ,  w i t h  

each s h o t 7 ' t a k i n g ~ f r o m  t h i r t y  m i n u t e s  t o  two hour s .  After each, 

. ?  
' I,, 

*; - p r a y n s  a r e -  s e p a r d t e &  from t h e  rest of t h e  c a t c h .  -They age t h e n  

* s t d r e d a  i n  l q g e  b u k l t - i n  r e f r i g e r a t e d  b r i n e  f a n k s  o r  i n  z 
> .  

I I 

freezere. A t  t h e  c o n c l n s i o n  of e a c h  f i s h i n g  t r i p ,  t h e  c a t c h  is , 

o f f - l o a d e d  at s u i t a b l e  p o r t s  a d j a c e n t  t o  t h e  g r o u n d s  and  
1 .  

t r a n s p o r t e d  by  roadL-  t o ,  p r o c e s s i n g  fac tor ies  i n  i c e - c h i l l e d  
- - - - - - - - - - - - - -  - -- -- -- - - - - - -- 

i , - - - - -  -- - - ---- -- - 
bins.2 Major home p o r t s  are  P t .  L i n c o l n  and  P t .  A d e l a i d e .  1 4  

T h e r e  i s  c o n s i d e i a b l e  v a r i a t i o n  i n  t h e  t y p e  of v e s s e l  - . 
/HR 

\ . o p e r a t i n g  i n  t h e  fish&.. Many of t h e  i n i t i a l  v e s s e l s  were 

:\ c o n v e r t e d  t u n a  or r o c k  l o b i t e r  v e s s e l s .  ~ a t e r  e n t r a n t s  h a v e  , 

\ 
- l a r g e l y  b e e n  d e s i g n e d .  e s p e c i a l l y  f o r  prawn. t r a w l i n g ,  e i t h e r  

\ 
\ 
\ b e i n g  b u i l t  f o r  t h e  S o u t h  A u s t r a l i a n  f i s h e r y  cr coming  from t h e  

- - 
-7 5s &scribeif i n  mu -he f i s h i n g  operation c h - y - r e a 3 z e r d e t a d ~  

-Xing (1 978) . 6 

, - 

J) 

2 2  
\ 



e i t h e r  t i m b e r  0; s teel .  V e s s e l s  u s u a l l y  have  t h e  whee lhouse  apd 
- -  ,", 

accommodatioxi f o r w a r d  l e a v i n g  a c l e a r  working d e c k  f o r  s o r t i n g  C 

'r" 

of t h e  c a t c h ,  which  is t h e n  s t o r e d  below deck.@ 
1 

C a t c h  s t o r a g e  f a c i l i t i e s  are o f  t w o  basic t y p e s ,  ' 

r e f r i g e r a t e d  b r i n e  t q s  and  d r y  f r e e z e r s .  A s  d i s c u s s e %  b y  

R u e l l o  (1975, 192-201) .  prawn5 s t o r e d  i n  r e f r i g e r a t e d  t a n k s .  
a - - - - - L-L , - - - -  lll_i / 

s u f f e r  s e r i o u s  d e t e r i o r a t i o n  i n  q u a l i t b  a f t d ~ , t k o  t o  t h r e e  days,- 

d u e  t o  b o t h  p h y s i c a l  and  q e m i c a l  c h a n g e s .  F r o z e n  pra 'uns,  

B r i r e  t a n k s  a r e  u s e d  by a l a o s t  a l l  t h e  s m a l l e r  a n d ' p o s t  c f  t h e  
k 

i n t e r n e d i a t e  s i z e d  v e s s e l s  and  l i m i t  f i s h i n g  t r i p s  t o  o n e  o r  two i 

n i g h i s .  F r e e z i n g  f a c i l i t i e s  a r e  a v a i l a b l e  on t h e  l a r g e s t  and  a 
* 

number of i n t e r m e d i a t e  s i z e d  v e s s e l s ,  which a l l o w s  t h e i r  t r i p s  
- -  

t o  e x t e n d  u n t i l  a  f u l l  l o a d  i s  t a k e n ,  u p  t o  fcur o r  f i v e  s i g h t s ,  
- - - - - - - - -- - 

d e p e n d i n g  o n p t h e  c a t c h  r a t e .  

vessels o p e r a t e  i n d e p e n d e n t l y ,  and  a l l  a r e  e q u i p p e d  w i t h  . 
-i 

e c h o - s o u n d e r s  t o  a$Sist i n  t h e  l o c a t i o n  of s u i t a b l e ,  t s a w l i n g  
1 . , 

a r e a s .  
L 

T h e r e  has a l w a y s  b e e n  a l a r g e  i a d g e  i n  t h e  l e n g t h s  o f  
- - 
- -. v e s s e l s  ope ra t ' i ng  I n  S p e n c e r  ~ u l f ,  with k x t r e m e s  of t w e l v e  and 

t w e n t y - n i n i  metres.. A-len 'g th  f r e q u e n c y  d i k t r i b u t i o n  f o r  e a c h  of  

t h e  p e r i o d s  1969;71r 1972074  and  1975-77 i s  q i v e n  i n  F i g u r e  2. 
- - - - - - - - --- 

T h e r e  has b e e n  a g r a d u a l  s t a n d a r d i z a t i o n  o v e r  t h e  l a s t  few y e a r s  
p -  - 

L- ... - - -+ 
b u t  t h i s - h a s  been  hampered by t h e  r e s t r i c t i o n s  on s ize  o f  ': -; 

1 

- r e p l a c e m e n t  v e s s e l s  o u t l i n e d  i n  S e c t i o n  B.11. 1n' Gu l f  St. 
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- -  > . 

0th 
(mtree) 



- - --- - -- -- -- - - - -- - -- -- - - - - - - 

i 

r '  - - - 

V i n c e n t  o n  t h e  o t  her-hand, v e s s e l s  h a v e  a l w a y s  b e e n  v e r y  u n i f o r m  

i n  s i z e ,  a l m o s t  a l l  b e i n g  i n  t h e  t w e l v e  t o  f c u r t e e n  metre r a n g e .  

A v e r a g e  l e n g t h s  of v e s s e l s  h a r e  r e m a i n e d - r e l a t i v e l y  s t a b l e  
, - 

- r  , 
/' +:,\ 

o v e r .  time, w i t h  t h e  Uest t o a s t - s p e ~ @ . ~ d . f  f l e e t  h a v i n g  a+,.& . 
. I. - 

1 . of a b o u t  s e v e n t e e n  metres w h i l s t  t h e  ~ d l i  S t .  i i n c e n t  b o a t x e  
* 

a b e e n  . T c o n s i d e r a b l y  ' s m a l l e r  w i t h  an ,  a v e r a g e  o f  a b p u t  t w e l v e  a n  
--- 

. h a l f  metres. A v e r a g e  v e s s d  l e n g t - h s L - f o r  , a l l i f l e e t i F f o r  each y e a r  

4 c  are g i v e n  i n . * T a b l e  11. ' 

* -, 
1 

Bb . L 
Both s i n g l e  a n d  d o u b l e  r i g s  a r e  u s e d  i n  t h e  f i s h e r y .  ~ o u b l e  

* - .  - - - -- 

_ o r  t'win r i g  c o n s i s t s  of a p a i r  o f  ma tcded  n e t s  s i d e  by  s i d e ,  
P -, - 

w h i l s t  s i n g l e  r i g  c o n s i s t s  o f  a s i n g l e  l a r g e r  n e t .  I n i t i a l l y  
/- ' -, 

d o u b l e  r i g  was u s e d  o n l y  by t h e  l a d g e r  v e s s e l s ,  b u t  i t  h a s  b y  
\ e 

now b e e n  a d o p t e d  & y  a l l  b u t  a few o f  t h e  smallest b o a a i n .  the 
4 

~ p e n c e i  ~ u l f  f l e e t .  ~ l t h o u g b ~  t h e  r e s t r i c t i o n  t o  s i n g l e  rib i n  

G u l f  S t .  v i n c e n k  w a s  l i f t e d b e e _ t w e e n l 9 7 4 -  a n h  1976, d o f i h l e  xis--- 
S 

h a s  neve,r b e e n  a d o p t e d  by a n y  of t h e . v e s s e l s  o p e r a t i n g  i n  t h i s  
I # 

r e g i o n .  The p e r c e n t a g e  o f  v e s s p l s  u s i n g  ' d o u b l e  r i g  .by y e a r  a n d  
c 

regi 'on  is , g i v e n  i n  T a b l e  11, -. 
B r a k e  Horse, kwer ( B H P ) -  o f  e n g i n e s  o f  . v e s s e l s  h a v e  b e e p  , 

. ,  
' c l o s e l y  r e l a t e d  t o .  v e s s e l  l e n g t h s  i n  a n y  g i v e n  year. H ~ w e v e q ,  

t h e  a v e r a g e  h o r s e p o w e r s  f o r  q i v e n  v e s s e l  l e n g t h s  have i n c r e a s e d  

s u b s t  a n t i ' a l l y  o v e r  t h e "  l a s t  t e n  yea rs , .  T h i s  i s  reflected i n  t h e  

s i g  i-f-i-cant ~ E T l ~ i l l C r e a  ses i n  aver ' age  e n g i n e  p o w e r s  ' f o r  b o t h  ip 4 . , 

l e n g t h s .  The smaller ( u n d e r  f  o w t e e n  metre) s i n g l e  r i g  - v e s s e l s  
F 

J, 

25 
". 

" ) 

c 

- .. . . 
- 



AVERAGE VESSEL LBNGTH AND BBP AND PERCENTAGE OF M S S f L S  
USING DOUBLE RIG BY FLEET FOB PEARS 1968 to 1977 

I - 
Wet Coast/Spencer Gulf 

L(a) ,BHP D- We(%) 
c 

1968 Ilf :@-166- - -- 

.(m) BHP D.'Mg(X) 
/ 

+ 

12.7 91 0 

12.6 100 0 

. - r  

Source: F i l e s  of Department of rA$ricultsre .od'Fi@heriee. South 
Australah ' Goverrrmertt . +e 

. 5 

, . 
$ ~ .e ludas  iressels uhlch' v a k  suthorieed for on1 J part , of a year. : -' 

t 
- \ - .  

.z 



skz&. Agerage BB? o f  v e s s e l s  by  y e a r  and  &+et a re  shown i n  -- \ x 
- 

T a b l e  11. u 2 . 1 

R - ? , 
. 

. , T h e  numb c f  crew i s  a l s o  c l , o s e l y  r e l a t e d . t o  boat s i z e ,  
- ? 

a n d  v a r i e s  f r o m  two  t o  s i x  p e r s o n s .  . \ 

\ 

. , 
1 * . .  o v e r  a g i v e n  p e r i o d  is the number cf  h o u r s  s p e n t  a c t u a l l y  \ 

-.i , 1 
t r a w l i n g . ' I n  a l l  y e a r s  t h e r e  have been  l a r g e  d i f f e r e n c e s  i n  \ 

- =  
- 

- , - - -- - - - - - - 
c. . , , 
I I 

-hour$ t r a w i e d  ,&on9 v e s s e l s ,  e s p e c i a l l y  w i t h i n  t h e  S p e n c e r  Gul f  
. ~ 

.. . f l e e t ,  , a l t h o u g h  t h e  r e l a t i v e  number o f  h o u r s  t r a w l e d  by s p e c i f i c  
: G , .  9 

, - 
- ,  

, v e s s e l s  h a s  b e e n  r e l a t i v e l y  s t a b l e .  I n  o t h C r  words  i f  a v e s s e l  
. . 

;. i r a v l a d  much less. t h a n  & a v e r a g e  i n  cne y e a r s ' i t  u s u q k  a l s o  . 
% +  / . -  

- 2  - - I ..3 . 

, -  t t a w l e d '  less  . - t h a n  aiera-ge* i n  o t h e f  y e a r s .  F requency  
- .  

-2 -- -+ 

, , : .*--p; 
d i s t r i b u t i o n s  o l y e a r l y - h a u r s  &aw_le_d b y  ~ves se l s in~8Achpof f theee :  - 

A 

' 3  * ? 

- t; majo r  f lee ts  f o r  1971L73,. 1974-75, and" 1976-77 a r e  shoyn  i n  
t 2 

1 - . .. 
- . F i g a r e s  3 and  4.1 . 

- P o s s i b l e  ~~~~~~~~~~~~~'f& f h e  o b s e r v e d  3 p e n c e r  Gul f  s p r e a d  

i n c l u d e  d i f f e r e n c e s  in &ml and sk ippe ;  e f f i c i e n c e s ,  p h y s i c a l  - , 
= I 

r 

_ l i m i t s -  on t h e  p e r i o d s ' o f  f i s h i n g  o f  some v e s s e l s  . o r  v a r i a t i o n s  
* f .  % 

:in t h e  w o r k - l e i s u r e   references of  o w n e r - s k i ~ p e r s  a n d  'crews. , . 
. * . - 

S-ince t h e r e '  i s  a rdafked s e a s ~ n a l  abundance  cycle, 
..v 

LThe ye9ars 1968 excl'uded b e c a u s e  asnumbel: of  
~t-thtefrasis m a y  * vesse3s 5i 

&tids.a:rI. 
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REUTIVE FREQUENCY DISTRIBUTIONS OF HOURS TRAWLED 

qY VESSGLS IN WEST COAST-SPWER GULF FLEET 

Frequency 

h r e  trawled 
( '00 houre) 



RELATIVE FREQUENCY DISlTRIBUTION OF HOURS TRAWLED 

7 Frequency 

A . Emre Trawled 



. - . . f l'erencies n v e e F ~ c l e - " " ~  

u n i t  o f  c o s t )  c o u l d  r e s u l t  i n  a d i f f e r e n t  l e n g t h  s h i n g  s e a s o n  f'- 

R- 
f o r  e a c h  v e s s e l  if e a c h - c e a s e d  o p e r a t i o n s  when t h e  c3t"c ra te  

d ropped .  below i t s  break-even  p o i n t .  I d e a l l y  o n e  would l i k e  t o  
c 

- c a l c u Y a t e  t h e  b reak  even  ca tch r a t r  f o r  e a c h  v e s s e l  a n d  t h e n  C T 

c h e c k  if v e s s e l s  c e a s e d  f i s h i n g  o n l y  when t h e  abundance  l e v e l .  
4 

U n f o r t u n a t e l y  t b e  neces saky  d e t a i l e d -  c o s t  
-----A- - 

A 

d a t a  i s  n o t  a v a i l a b l e  s o  i t  was n e c e s s a r y  .td resort t o  less 
/ 

abv'iws c h e c k s .  

v e s s e l s  o p e r a t i n g  f o r  o n l y  s m a l l  numbers  of  h o u r s  o v e r  a  y e a r  

s h o a d  f i s h  l a r g e l y  d u r i n g  t h e  peak s e a s o n ,  ~ b i l s t  t h o s e  f i s h i n g .  

f o r  l o n g e r  p e r i o d s  s h o u l d  e x h i b i t  a m o r e  b a l a n c e d  e f f o r t  

d i s t r i b o t i . o n .  I n  o t h e r  words, a  un i fo rm w i t h i n - y e a r  d i s t r i b u t i o n  
4 

o f  f i s h i n g  f o r  a l l  v e s s e l s  s h o u l d  h e  u n l i k e l y .  

To tes t  t l i s ,  t h e  number of  h o u r s  t r a w l e d  b y  e a c h p s s e l  

d u r i n g  t h e  h i g h  c a t c h  r a & + n t h s  I cf F e b r u a r y  t o  l a y  4 s  
ak, L - - r e g r e s s e d  a g a i n s t  t h e  h o u r s  t r a w l e d  i n  t h e  r e m a i n d e r  & t h e  r 

. . 
f o r  e a c h  o f  t h e  y e a r s  1974 t o  1977. The e q u a t i o n  e s t i m a b e d  was 

1 -y..ei. -- L where: 5 

<: 
3-.- 

PH = h o e s  trawled by e a c h  . v e s s e l  d u r i n g  t h e  peak-abundance 1 
\ r 

p- - - P-slrraaq-m J$a_wetiad. 

TH = hours trawled by e a c h  v e s s e l  i n  the r e m a i n d e r  the year* . 
pp 

f 

- 

- 30 

-r: 
ir 
4 

S 
i 



w i t h  t h e  PH c o e f f i c i e n t  bef ng s i g n i f i c a n t  at - t he -99% c o n f i d e n c e  
* 

l e v e l  i n  three of t h e  f o u r  y e a r s .  It was t h e s e f o r e  c o n c l u d e d  

t h a t  e f f i c i e n c y  d i f f e r e n c e s  were n o t  t h e  m a j o r  c a u s e  o f  t h e  
?- 

o b s e r v e d  p a r t i c i p a t i o n  l e v e l  d i f f e r e n c e s .  

An a l t e r n a t i v e  p o s s i b i l i t y  i s  that smailer v e s s e l s  f i s h  

less b e c a u s e  t h e i r  less s o p h i s t i c a t e d  s t o r a g e  f a c i l i t i e s  r e d u i e  - - - -- - -- - a A - - - - -- - 

t h e  l e n g t h  of e a c h  t r i p  o r  b e c a u s e  t h e y  r e q u i r e  more f a v o u r a b l e  
18 

-% -* I .  w e a t h e r  c o n d i t i o n s  f o r  safe o p e r a t i o n .  However a r e g r e s s i o n  o f  
- 

t 
t h i s  h y p o t h e s i s .  I n  o n l y  cne of t h e  s i x  y e a r s  from 1971 i o  1977 

Y was t h e  v e s s e l  l e n g t h  c o e f f i c i e n $  p o s i t i v e l y  s i g n i f i c a n t  a t  t h e  
-, 

- 4  

95% c o n f i d e n c e  l e v e l ,  and e v e n  t h e n  t h e  e x p l a n a t o r y  power of t h e  - 
" -+= 

* - 
t o t a l  e q u a t i o n  was e x t r e m e l y  low. 

A f i n a l  r e a s o n  f o r  t h e  o b s e r v e d  v a r i a n c e s  c o u l d  b e  

d i f f e r e n c e s  i n  t h e  t a r g e t  i ncomes  of i n d i v i d u a l  owper - sk ippe r s .  

and c r e u s . l  A l though  t h i s  c o u l d  n o t  be t e s t e d  d i r e c t l y ,  i t  was 
- -- - - - - - - - - -- 

t o  some e x t e n t  s u p p o r t e d  i n d i r e c t l y  by t h e  f a c t  t h a t  t h o s e  

v e s s e f  s which had p r e v i o u s l y  been t r a d e d  c o n s i s t e n t l y  o p e r a t e d  

f o r  l o n g e r  p e r i o d s  t h a n  t h e  rest  o f  t h e  fleet. P u r c h a s e r s  

o b v i o u s l y  d e s i r e  h i g h e r  i n c o m e s  b e c a u s e  of t h e  need  t o  meet t h e  
8 

cost  of t h e  - o f f i c i a l  p u r c h a s e  p r i c e  a n d  t h e  l i k e l y  u n o f f i c i a l  ------------------ 
.~NO-te t h a t  t h e  r e q u i r e m e n t  t h a t  t h e  a u t h o r i t y  h o l d e r  r u s t  be on 

I t h e  v e s s e l  &king a l l  t r a w l i n g  o p e r a t i o n s  p r e v e n t s  him f rom 
h i r i n g  a  relief s k i p p e r  t o  i n c r e a s e  h i s  income w h i l s t  h o l d i n g  
his h o u r s  s p e n t  a t  s-Tant. 



7 

s ide  payments.  The a v e r a g e s  were a s  f o l l o w s :  

P r e v i o u s l y  t r a d e d  O t h e r s  , 

( h r s - )  ( h r s . )  - 

The a v e r a g e  y e a r l y  number o f  h o u r s  t r a w l e d  by v e s s e l s  i n  
- . = -  

- - -- - -- -- 

b o t h  m a j b r  Zlests h a s  s t e a d i l y  i n c r e a s e d ,  a s  show$n T a b l e  111. 

Note t h e  l o v e r  a v e r a g e ' l e v e l s  i n  Gul f  S t .  . ~ i & n t .  Given t h e  

l a c k  of any o b s e r v e d  r e l a t i c n s h i p  Te tween  v e s s e l  s i z e  and  h o u r s  

t r a w l e d  w i t h i x f ) ~ p e n c e r  -Gulf a n d  t h o  f a c t  ' t h a t  &awns are 

c o n s i d e r e d  more ab-undant  i n  Gul f  St. V i n c e n t ,  t h e  between g u l f s  

- - 

- - difference  is -edi+ el y - i e  +e e n  @+bed-&y akthe~ - the o h s e r ~ e d  - +L - --- 

s m a l l e r  v e s s e l  l e n g t h s  o r  a  s h o r t e r  s e a s o n  i n  Gul f  S t .  Vincent .  
- - ---- - -- 

- -  ---- - - - - - 

Again i t ' w o u l d  a p p e a r  t h a t  o p e r a t o r s  d e l i b e r a t e l y  r e f r a i n  

, from t r a w l i n g ,  even  t h o u g h  it c o u l d  be indosr taken 
9 

They c l a i m  t h a t  t h e y  restrict t h e  t o t a v e f f o r t  so a s  t o  a v o i d  

o v e r e x p l o i t a t i o n  o f  t h e  s t o c k .  

W h i l s t  t h e  a n a l y s i s  h a s  i m p l i e d  t h a t  o p e r a t o r s  i n  

b o t h  g u l f s  do n o t  a l w a y s  m a x i c i z g p r a f i & s i n  _---__- B g i v e n  - 

- 

p e r i o d ,  it is u s e f u l  to take?soaeuhat b r o a d e r  view of their  

b e h a v i o a r .  By . d e l i b e r a t e l y  h o l d i n g  down t h e i r  p r o t i t  l e v e l s ,  
, 

t h e y  are  p4obably - -  r e d u c i n k t h e  - - -  l i k e l i h o o d  o f  further n e  Y 
- ,  



TABLE 1x1 

AWIUGE HOURS TRAWLED PER VESSEL 
W H  FLEET I N  YBARS 1971 to 1977 

West Coaet- 
Spencer Gulf 

(hours) , - 

Gulf St. - Tnvestlgator 
Vincent - Stralt 
(hours) (hours) 

* 
. . 

- - - -- - - - - - - - - - -- - - -- -- 

of Department of &piculture und F IB&~~S ,  
Australian &ernrent. s- 

I 

Files 
South 

h c l u d e a  veasels suthorird f o r  only part of a pat: 



l i c e n c e s  b e i n g  i s s u e d ,  1 a n  e v e n t  which c o u l d  a d v e r s e l y  affect  

their l o n g  r u n  p r o f i t s .  Hence t h e y  may i n  f a c t  be a t t e m p t i n g .  t o  

- maximize l o n g  r u n  p f o f i t s  a f t e r  a l l ;  v i a  a d o p t i o n  o f  e n t r y -  

f o r e s t a l l i n g  b e h a v i o r  a k i n  t o  . t he  wide ly  o b s e r v e d  monopoly 

_ -  -I- I 

It i s  c o w l u d e d  thaf  there a r e  c o n s i d e r a b l e  d i f f e r e n c e s  
- I -- -- - - A A -- 

f a  b e t ~ &  t h e  c h a r a c t e r i s t i c g  b o f  i n d i v i d u a l  v e s s e l s  o p e r g t i n g  i n  
16 

ady one ski s i g n i f i c a n t  . . changed i n  t h e  v e s s e l  mix h a r e  P 

. . _ e x i r a q s  - i h e  f i s h i n $  le.ve$sr o f  i n d i v i d u a l  v e s s e l s  i n  s t a n d a r d  
' F  .. 

u n i t s  b e f o r e  m e h i n g f u l  a g g r e g a t i o n s  and  b o m p a r i s o n s  b of f i s h i n g  
* 

_1 

, ef fprt*' l e v e l s  c a n  be  s a d e  .' 

--: . -J 
*. b 

--ri-r---~--- ,-----  
---- 

'& 
I -  &Tho f a  c t o r s e f f e c t i  t he  n u m ~ r ~ t - - m ~ r e s i s s ~ t t d  ari 

deve loped  more f o l l y  i n  a  L a t e r  s e c t i o n .  b u t  it is c l e a r  t h a t  
- - ~ t i ~ l l g e t t  he, L~~~~~~ 

l i k e l i h o o d  t h e y  w i l l  be issued* and t h i s  p r e s s u r e  l a r g e l y  
.-depends a n .  t h e  erof i t  l e v e l s  of c u r r e n t  o p e r a t o r s .  



Ed' V, S S O I A L I T Y  OF TEE PISBEBY/ 
/- 

One o f  t h e  i n t e r e s t i n g  a s p e c t s  o f  prawn f i s h e r i e s  i s  t h e  , 

rL 

i n t e r a c t i o n  o f  t h e  p a ' t t e r n s  o f  a b u n d a n c e  a n d  f i s h i n g  e f f o r t  

t h r o u g h o u t  the y e a r ,  f 

F o r .  a n  u n e x p l o i t e d  f i s h  s t o c k ,  t h e ' n u m b e r  of m a t u r e  
I 

- A - --A - _ - _ _ -- - - a -- 

x e x p l o i t a b l e  p r a w n s  i n  a  g i v e n  a r e a  i s  g r e a t e s t  s o o n  a f t e r  t h e *  
-7 

e Q 

s e ' a s o n a l  i n f l u x  of 'new members f rom t h e  n u r s e r y  area's. .The 

a v e r a g e  s i z 9  of p r a w n s  w i l l  o v e  i n  the o ~ g s i $ - e  d i r ~ t i d n ;  - -  - 

b e i n g  l p u e q t ,  a t  t h i s  time a n d  ' i n c F e a s i n g  o v e r  t h e  r e m a i n d e r  of 

t h e  a d u l t  - c y c l e .  ~ e c a u s o  o f  h i g h  n a t u r a l  m o r t a l i t y ,  i n  mds t  

cases d e n s i t y  i s  g r e a t e s t  s c o n  a f t e r  t h e  s e a s o n a l  i n c r e m e n t  a n d  

d e c l i n a s  t h e r e a f t e r . 1  It h a s  a l s 6  keen  n o t e d  t h a t  young a d u l t s  

t y p i c a l l y  m i g r a t e  s l o w l y  o v e r  a number -of m o n t h s  away f r o m  t h e  
4 

a ' l a t e r  d a t e  i n  a reas  more d i s t a n t  f r o m  them.2 

F o r  a given level of f i s h i n g ,  t h e  a v e r a q e  s i ze  o f  p r a w n s  

c a u g h t ,  t ie  $ g g r e e  o i  v a r i a t i &  in a b u n d a n c e  o v e r  t h e  y e a r  a n d  

t h e  t i m i n g  o f  t h e  p e a k  a b i n d a n c e  p o i n t  rill a l l  be a f f e c t e d  by 

the s e a s o n a l  e f f o r t  p a t t e r n  a n d  t h e ' a r e a s  b e i n g  f i s h e d .  I f  
e 

. f i s h i n g  i s  u n d e r t a k e n  i n  t h e  areas a d j a c e n t  t o  t h e  n u r s e r i e s  a n d  ------------------ ~ 

% K i n g  (1978,  132-33) imates t h a t  t h e  y i e l d  p e r '  r e c r u i t  i s  
g r + e a i e s ~ ~ ~ r * - ~ t - i t s C z - ~ ~ ~ - ~ - - -  
which t h e y  l e a v e  t h e  n u r s e r y  areas. . , 

_ 2 S e e  K i n g  (1978,  6 8 ) .  . 



a 

- -- - - - - 

i s  c o n c e n t r a t e d  i n  t h e  months i m m e d i a t e l y  f ja l lowf ng t h e  s b a s u n a l  

e x i t  r a t e  peak,  t h e  s e a s o n a l  abundance  f l u c t u a t i o n s  w i l l  be 

r e d u c e d ,  p u t  t h e  a v e r a g e  s i z e  qf prawns  c a u g h t  z u i l l '  be s m a l l .  an 

tPe o t h e r  hand,.  i f  & h i n g  c o n c e n t r a t e s  c n '  t h e  a r e a s  more 'P 

d i s t a n t  from t h e  n u r s e r y  a r e a s  i n h a b i t e d  by t h e - l a r g  r more f i  
matu re  prawns and  i s  mure un i form t h r o u g h o u t  t h e  year, t h e  

a f f e c t e d ,  t h e  a v e r a g e  size of  p a w n s  . c a u g h t  i n c r e a s e d ,  a n d  . the  
4 

s 

time of maximum abundance  w i l l  occur l a t e r  i n  t h e  y e a r .  The " 

- 
- 

-- abundance  l e v e l s  i n  t h e  l a t t e r  =re&, h o u e r e r ;  w i l l  be lower .  on 

a v e r a g e ,  b e c a u s e  of t h e  g r e a t e r  l o s s  Lrcm n a t u r a l  m o r t a l i t y  and ' 
I - - ,  

t h e  g r e a t e r  - d i s p e W r s i o n  CS t h e  s u r v i v i n g  . i n d i v i d u a l s  b e f o r e  t h e y  

reach s u c h  a r e a s  f rom < h e  n u r s e r i e s . '  
i )  

To ' examine  t h e - k i t h i n -  p a r  e f f o r t  a n t  abundance  c y c l e s  

c o u l d  b e  c o n s t r u c t e d  b y  d i v i d i n g  t h e  a v e k g e  monthly e f f o r t  o r  

abundance  l e v e l  w i t h i n  a  y e a r  i n t o  t h e  e f f o r t  o r  abundance  

l e v e l s  for  i n d i v i d u a l  , -month$. T h a t  is, t.T 
X i  '= H i  / B (B: v. 1) 

I 

where: * 

Ii = I n d e x  f o r  n o n t h  i 
I 

1 

M i  = E f f o r t  o r  abundance  l e v e l  f o r  month i 

. . p a ~ t a l a l a g  B-. 

The a v e r a g e  l e v e l  over t h e  c a l k p d e r  year c o n t a i n i n g  month i i s  
\ 



- - - - - - - - - - - - A --p--p 

. ..& , - 

-- - - -- 
p r e f e r a b l e  t o  t h e  a v e r a g e  l e v e l  o v e r  t h e  t w e l v e  months  c e n t e r e d  

o n  month i @ c a u s e  o f  t h e  l h r g e  random f l d c t u a t i o n s  i n  t h e  

, s t r e n g t h  of t h e  y e a r l y  r e g e n e r a t i o  t a n d  t h e  c o r r e s p o n d e n c e  
1 

between t h e  n a t u r a l  a b u n d a n c e  c y c l e  a n d  t h e  c a l e n d a r  p a r .  -The 

d i f f i c u l t y  i>' t o  f i n d  ' r e a l i s t i c  neasur;s o f  i aon th ly  e f f o r t  and . , '. 

. a b u n d a i c e  l e v e l s .  

g i v e n  r e g i o n  c a n  b e  c a l c u l a t e d  f rom i t s  h o u r s  o f  o p e r a t i o n  i n  

i n d i v i d u a l  n o n t h s .  However; g i v e n  t h e  h e t e r o g e n o u s  n a t u r e  of t h e  

v a = i o u s  v e s s e l s ,  f i e i a g  i n  e a c h  r e g i b n ,  q n e  s h o u l d  i d e a l l y  t a k e  
D .  

7 . s  ? 
i n t o  a c c o u n t  t h e  d i f f e r e n c e s .  between v e s s e l s  b e f o r e  

\ . . 
t o  p y v i d e  e s t i m a t e s  o f  t h e  t o t a l  e f f o r t  l e v e l .  per' month i n  e a c h  

r e g i o n .  ~ d f o r t u n a t e l y ,  o n l y  s i m p l e  a g g r e g a t e s  of the h o u r s  t 

J - I - + -  

t r a w l e d  by a l l  v e s s e l s  o p e r a t i n g  i n '  e a c h , r e g i o n  were a v a i l a b l e  

. 
W i t h i n - y e a r  c o m p a r i s o n s  o f  t h e s e  1 a t t e ; -  t o t a l s  ;ill, 

I ' . x 

howqver, g i v e  simclar r ~ s u l t ~  t o  t h e  c o r r e c t l y  w e i g h t e d  sums . 
i .* 

8 
p r o v i d e d  t h a t  the vesse? mix i s  s t a b l e  f o r  a l l  months  o f  p h e  

I S  r 

B .  Q 
y e a r , ' I n  o t h e r  words i t ' i s  n e c e s s a r y  f o r  t h e  e f fo r t  p a t t e r n s  of 

a \  

a l l  p e s s e l s -  i n  e a c h  r e g i o n c t o  be r e a & n a b l y  similar. T h i s  h a s  . 

a l r e a d y  been  s h o r n  t o  b e  t h e  case f o r  a l l  v e s s e l s  i n  & t h e  ~ p e n c &  

Gul f -Ues t  C o a s t  f lee t ,  It wculd a p p e a r  t h a t  t h i s  is t r u e  on' a 
-- - -- p- pp 

b 
% r e g i o n a l  b a s i s  a l s o .  King (1978, T6 and ~ e 6 o n s t r a t e s  t h a t ,  

c a t c h  e f f o r t  p a t t e r n s  of t h e  s m a l l  numbers  o f  v e s s e l s  i n  o t h e r  
a 



pppp r e g i o n s  r e v e a l e d  t h a t  t h i s  was g e n e r a l l y  f h e  c a s e  b . e l s e r h e b  a s D  
- < 

well. As a r e s u l t ,  t h e  s i m p l e s s ~ m  o f  t h e  h o u r s  t r a y l e d  By all 
,' 

ve&sels osor e a c h  -month W A S  dsqd  to .meas&= t h i  I .  u i t h ' i n  p e a r  

r e l a t i v e  monthly e f f o r t  l e v e i s  i n  e a c h  ' r e g i o n .  . - 
0 

> 

Assuming prawns  a r e  e g u a l l y  v u l n e r a b l e  t d  , . ' t r a w l i n g ,  , r i n  a l l  * 
I .  

months of t h e  y e a r 1  v a r i a t i o n s  i n  monthly c a t c b  t a t e s ' o f  a  
@ 

v e s s e l  o r  u n i f o r m  i i r  of v e s s e l s  w i l l  beo p r o p o r t i o n a l .  t o  ' changeg  
> - - - - - - - - - -- - - -- A - - - 

i n  t h e  abundance  l e v e l 3  o f  t h e  e x p l o i t e d  s t a c k s .  . . A g g r e g a t e  

monthly c a t c h  r a t e s ,  t h a t  i s .  t o t a l  c a t c h e s  d i v i d e $  ,by t h e  t o t a l  
. '  , 

e .  

t h e  w i t h i n - y e a r  r e l a t i v e  & o n t h l y  akundance  l e v e l s  i n  e a c h  + 

', 
\ 

- .  r e g i o n .  s 1 \ 

. 6  . 

The monthly e f f o r t  a n d  = abundance  - i n d i c e s  f o r  a l l  r e g i o n s  on 
; 2 

a  y e a r l y  b a s i s  were d e r i v e d .  b y  s u b s t i t u t i n g  t h e  above  meaSures  

of monthly effort a n d  abundance  i n t o  e q u a t i o n  ( B  V 1) . The . , , 

~ o t e  t h a t  s i n c e  c a l c u l a t i o n  of t h e  month ly  abundance  , 

i n d i c e s  makes use  of a c t u a l  mentb l f  c a t c h  'rates, they 'cottl-ld n o t  

be c a l c u l a t e d  r) for y e a r s  ip p7 which f i s h i n g  u a s  n o t  u n d e r t a k e n  i n  

one  o r  more months. T h i s  p r e c l u d e d  t h e i r  c a l c u l a t i o n  i n  t h e  I 

\ 
f o l l o w i n g  i n s t a n c e s :  I 1-- 

B a- H! 

nest Coas t :  1968, 1969, 1971, 1972, and  1973, J C  -- - 
3 



- - - - - - - - TABLE IV 
4 

m r  ABUNDANCE INDICES BY REGION FlOB YEARS 

1968 TO 1977 (AVERAGE MONTHLY ABUNDANCE IN EACH YEAR - 100) 
IT 

West Coast 

Jan. Feb. Mar. April May June July Aug. Sept.  Oct. #ov. Dec. 

1970 96 73 76 92 152 91 ' 119 73 105 119 103 99 
- w- ---- u-AAAL "-a 

1971 c ' 5 4  9 4 -  19 4 0 75 255 153 1 1 0 1  

1972 152 46 0 3 110 147 106 201 191 114 29 101 

1973 0 20 27 12 173 163 220 136 83 120 109 137 

1 9 f 4  109 63 64 18  4 -3f-34~23.L - 1 5_8- _!-a t ,  

- 

1975 114 22 30 38 112 248 189 156 65 70 94 '63 

19 76 102 - 70 81 158 182 184 104 79 34 86 45 74 

1977 121 96 99 72 13 133 240 131 82 72 121 55 
k 

/ a 

Spencer Gulf 

Jan. Feb. Mar. Apri l  Hay June 3uly Aug. Sept. Oct. Nov. Dsc. 

- ma - -22 - 33 - - 45 - 1 6  - 6 5  Z56 -424 -9% 1 3 9 ! ~ - & 7 ~ - 4 4 ~ - - - - - - - -  

1969 73 50 49 116 110 126 141 83 78 133 143 96 

1970 87 121 134 i 4 9  143 107- in 45 52 06 110 44 . 
1971 62 67 107 210 254 1 5  59 39 SO SO 69 79 

19 72 107 127 107 168 167 109 33 31 31 64 172 83 

1973 - 92 127 132 122 139 71 49 77 69 124 132 - 66 

1974 81 113 l.21 118 157 112 38 48 62 112' 151 87 

1975 93 148 129 161 124 74 53 58 .74 85 138 63 

1976 101 143 176 136 118 79 b8 61 63 80 95 79 

1977 107 127 188 172 129 82 45 25 58 89 106 71 



C% 

, 
-- - - - ------------ - -  - - - - * , 

. A , . 
B 

-- -- -- pp -- 

. . TABZE rv continwd 
a . 

. - 
7 " - , ~ulf St.  inc cent - 

Jan. . ltb: Mar. Aptil . May . June July Aug; a p t .  ~ f t :  Nw. Dee. 

. . 1968 0 0 0 -  -0 23 149 194 74 - 181 - 317 ' 262 0 '. . -. 
' a 1969 48' 48 50 36 35 72 124 149 203 183 71- 180 

1977 - 56 61 140 210 69 - 94 57 21 53 154 165 124 
= x 

3 

Inveetigator Strait 

Jan. Ireb. Mar. April May June' July Aug, Sept. Oct. Nov. Dec. 

-- - -  
- f975 ' - - Q - -  - Q - - - -  Q o - 0  - Q  - 253 2QBQBM,.2P6-p - 



- - .- 1 I . . 
, e  l _ I R i - I 

1 . k s t  Coaet 

' ~ r n . ~  Fab. Mar. 1l~r1l Ma; June-July b u p  Sbpt. Mt. Nor. Dee. . - F 

*- 
- Spencer Gulf t. - 

- - 
Jm. Feb. Illr. 4&1 my J- July AugaC S.pt- 0ct * '  Nov- me- 

% -  --- -- ----- 

1968 67 61 I30 178 1728 96 73 74 99 69 108 73 

' 1969 97 86 92 137- 130 81 128 84 104 86 93. 83 



TABLE V continued 

Gulf  St. Vincent 

E - F e b .  Mar. A p r i l  May June July Aug. a p t .  Oct. Nov. Dec. 

Inveetigator Strait . 
Jan. 
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FIGURE 5 --- 
AVERAGE mMTHLY EFPORT INDEX LEVELS 

Ave 
20(1 

BY REGION OVER YEAR 971 'f0 1977 \ 



- -- - 

- - - 

r---- - m 3 i i ., st coast. and In I n o e e t l g a t o r  S t r a i t ,  however,  

ghest scvera.l months  - a f t e r  t h e  e x i t  o f  prawns from 
4 

t h e  n u q s e r p  areas. The v e r y  dominant  Uest C o a s t  peak is due  t o  

the a b i l i t y  of S p e n c e r  Gul f  v e s s e l s -  t o  switch t o  it d u r i n g  t h e  

c a l a e r  w i n t e r  inonths a f t e r  t h e  ca t ' ch  r a t e  h a s  d e c l i n e d  i n  t h e  

major S p e n c e r  G u l f  f i s h e r i .  

- 
n o t e d  t h a t  d u r i n g  t h e  w i n t e r  months  from June t o  September  w a t e r  

TUs, i 3 t h e r  than a d e c l i n e  i n  t h e  prawn b i o a a s s ,  is c o n s i d e x e d  
- - I ' *  t o  be t h e  c a u s e  of t h e  catch r a t e  d e c l i n e  o v e r  t h i s  p e r i o d ,  

P r o p  Tab le  V ,,it c a n  be  . seen  t h a t  t h e  w i t h i n -  y e a r  abundance  

c y c l e s  i n  a l l  region$ h a v e  shown l i t t l e - t r e n d ,  d e s p i t e  c h a n g e s  
*- - 

i n  effwt p a t t e r n s .  2he  a b u n h n c e  l e v e l s  f o r  p a r t i c u l a r  months 

do,ikMcwe-hn, wmy-tz- 
4 . 

, ' i i e r a b l y  between r e g i o n s ,  a s  shown b y  the 
s- Y "  

a v e r a g e  month ly  lef&s o v e r  t h e  1971-77 p e r i o d  i n  ~ i g u r e  6. - 

The g r e a t e s t  a v e r a g e  w i t h i  n-y e a r  v a r i a t i o n  o c c u r s  i n  

S p e n c e r  G u l f ,  where  t h e  p e a k  March c a t c h  rate  is o v e r  two and  a 

h a l f  t i n e s  t h e -  n@imam rate. Ih t h e  o t h e r  r e g i o n s  t he  peak  c a t c h  

r a t e  o c c u r s  l a t e r  i n  , t h e  y e a r  and t h e  c y c l e  i s  c o n s i d e r a b l y  less  

. pronounced.  . -- - - -- 
- - - - 

- - 
- - - 

- - - 

--.b--------*---- 

%The factors af f e c t i n q  t h e  c a t c h a b i l m  a p r n a e i d  s u p  -- 

a n a l y s s d  i n  detail i n  Whi te  (1975). See also ~ l i n g  (19781. 



. West -st 
s - - - -- Spaacdr Gulf 

-..--.-.---. Gulf St. vipcmlt 
- ,., . , . , Investigator St. 



e 

e x p l a i q e d  i n  terms of  t h e  t h e  s t o c k  segments b e i n g  e x p l o i t e d  in 
$ 

t h e  d i f f e r e n t  r e g i o n s .  Tbe S p e n c e r  Gu l f -  and  Yest C o a s t  o p e r a t o r s  

c o n c e n t r a t e  on a r e a s  * a d j a c e n t  ..to the n u r s e r y  a r e a s ,  r e s u l t i n g  i n  

a m a j o r  c a t c h v r & e  p ~ a k  a t  t h y  t i m e  oY e n t r y  o f  new r e c r u i t s  t o  
- - - - - - 

4 

t h e  f i s h e r y .  O p e r a t o r s  i n  G u l f  S t .  V incen t ,  'on t h e  o t h e r  hand, 

f i s h  i n  a r e a s  o c c u p i e d  by t h e  qo re ,  mature ,  larger-Lpr,awns. T h i s  , 
- 

- - - 

l e a d s  t o  a' peak c a t c h  r a t e  l a t e r  i n  t h e  gea r .  Both  Olsea (1975, 
P 

237) and King (1978, 53-54) s u g g e s t  t h a t  d i f f e r e n t  a g e  . g r o u p s  

a l e  expl&t& i n  t h e  t m ~ h f ~ ~ f ~ ~ & ~ ; - s ~ ~ r ~ - u ~ f - a n d - ~ ~ ~ f  
- 

St: Vincent .  

$he e x p l a n a t i d n  f o r  t h e  ob-rved I n v e s t i g a t o r  S t r a i t  . 
a b u n d a x o  eycle i d  s l i g h t l y  more ccmplex.  The s t o c k s  e x p l o i t e d  

% 

.in t h i s  r e g i o n  come l a r g e l y  from n u r s e r y  a r e a s  i n  Gu l f  S t .  
1 

 inc cent. These  do n o t  r e a c h  the mouth o f  t h e  g u l f  u n t i l  scme / 
- - - - - - - -- - - - 

- - --- - 

months after *hkr e x i t  f rom t h e  hrseries. !the f i s h 5 n g  g r o u n d s  

i n  t h e  s t r a i t  are l a r g e l y  a d j a c e n t  toi t h e  g u l f ,  hence + l e a d i n g  t o  
1 - 

a c a t c h  a T u i E z y  .time o f  a r r i v a l  o f  t h e  
B 

s e a s o n a l  i n f l o w .  

The g r e a t e r  w i t h i n - y e a r  v a r i i t i o n s  i n  abundabce  i d  ~ p e n c e l  
n 

~ u l f  a n d  t h e  Vest C o a s t ,  d e s p i t e  effort be ing  c o n c e n t r a t e d  i n  

t h e  p a r i o d  of m a x i ~ u n  -abundance,  may be due 2-0 h e a v i e r  

e x p l o i t a t i o n  - o f  the stocks i n  t h&e_req ions .  H e a v i e r  fiahing 
, 

l e a d s  t o  a smaller r e s i d u a l  s tock '  a t  t h e  time o f  e n t r a n c e  o f  new - 
recruits, and hence  a  l a r g e r  c a t c h  r a te  jump when t h i s  inf low 



--. 
* 

o c c u r s .  . I  % 

< .  . , 
The weight and size c o m p o s i t i c n  of*the c a t c h  . taken .in a 

0 ,  

b e g i o n  over ?a a w i t h  a g i v e n  level of f i s h i n g  r i l l  t h e r e f 0 . i  L7 

- .  

, depend on t h e  s e a s o n a l  d i - s t r ibut ion  of  fishi~g effozf a n d s t h e  
a 

segments  o f  t h e  s t o c k  which a r e  b e i n g  exp10ite"b. J 



-- ---- 

- ,  

L I 

VI. THE I U P O R T A ~ C E  or TEE PI~SEERY 
- a 

I n  1976-77 t h e  Frawn f i s h e r y  became t h e  most v a l u a b l e  i n  

S o u t h  A u s t r a l i a  i n  terms o f  v a l u e  cf a g g r e g a t e  p r o d u c t i o n ,  due  

main ly  t o  d r a m a t i c  i n c r e a s e s  in prawn p r i c e s ,  Ca tch  h a s  be& 

A - - - 

P e a s o n a b l y  s t a b l e  i n  r e c e n t  y e a r s .  Y e a r l y  c a t c h  and  r e v e n u e  -- - - A - --A - 

l e . v e l s  ' a r e  g i v e n  i n  T a b l e  V I .  . . 

~t i s  somewhat n i s l e a d i H g  t o  c o n s i d e r  th'e ' f i s h e r g  a s  e 

- 
' 

skng3 ,e  en t i  t y r  • ÷ h e n  -*at -v esse3s ar e-not =per ~ i W x ? + t e a r a v e f m m -  
-- - 

, - - .  . o n e  q e g i o n  t o  a n o t h e r ,  and  t h a t  t h e  f f s h i n g  o p e r a t i o n  h a s  

. d i f f e r e n t  c h a r a c t e r i s t i c s  f n  ea&h r e g i o n .  Y e a r l y  c a t c h  - l e v e l s  

- f o r  e a c h ' f l e e t '  are g i v e n  i n  ~ d b l e  VII. It c a n  be s e e p  t h a t  by 

. * 3 > 

4 far t h e  l a r g e s &  c a t c h  is t'aken by  t h e  West Coas t -Spence r  Gul f  ' 

fleet, f o l l o w e d  b y  t h e  Gul f  S t .  V i n c e n t  f l e e t  and  l a s t l y  by t h e  
- - - - - - - - - --* --------p -- ----p- -pp-p----pp 

d I n v e s t i g a t o r  S t r a i t  f l e e t .  ~ a t c h ' e s  h a v e  d e c l i n e d  somewhat i n  

r e c e n t  y e a r s  i n  ~ p ' e n c e r  'Gulf b u t  have i n c r e a s e d  s t e a d i l y  i n  Gulf 

6 U n f o r t u n a t e l y  t h e r e *  is l i t t l e  i n f o r m a t i c n  a v a i l a b l e  on t h e  
- ,  

prawc p r i c e s  r e c e i v e d  by  o p e r a t o r s  i n  e a c h  r e g i o o .  Bs a r e s u l t ,  . 

e x a c t  c a l c u l a t i o n  o f  t h e  v a l u e  of t h e  p r o d u c t i o n  of e'ach r e g i o n  

od a  y e a r l y ,  b a s i s  was n o t  p o s s i b l e .  The o v e r a l l  yearly p r i c e s  
P-' 

- -- - -- - - 
a n d  r e g i o n a l  - c a t c h e s  c a n ,  -pp however ,  be c o ~ b i n e d  w i t h  estimates bf . 

- - 

: t h e  no rma l  'p r ice  d i f f e r e n t i a l s  between r e g i o n s  to  g i v e  rough  

a p p r o x i m a t i o n s  of t h e  above  p r i c e s .  Based on l i m i t e d  e v i d e n c e  it 



\ TABLE VI 
\ 

CAWH, REVENUE AND PRICES FOR Rig SOUM AUSTRAI,IAN : ., i .  

PRAWN FISHERY FOR YEARS 1969-70 TO 1976-77 
- 

, .. 3, 
A L 

Cstch 
4- - Revenue Price/&. 

s 
(tomes) ($? 000) . ($1 

t 

1 1 3 9 2 - 3 U  ,__-- .l..2&-L- __----_- '- -- 
- 

1213 1551 1,28 , 

1524 2285 1.50 

1789 2997 . 1.68 
- - 

- - - 
k - - - 

- - - - -- - - 

Source: Australian Bureau of Statistics (1977). 
. . 



- -  

TABLE VII 

ESTIMATED TOTAL VALUE OF CATCH AM) VALUE OF AVERAGE CATCH PER 
OPERATOR BY FLEET FDR YEARS 1969-70 T6 1976-77. / 

West Coast - Spencer Gulf 

- S t .  Viacent Gulf 

', 
Year Catch Price/Kg. Value NO. of bperators ~eveaue/Op'crator . 

(tomes) ($1 ($ OOo) ($ 000) 



b 

of Operators 

5 

5 

Investigator Strait 

Year Catch 
(tomes) 

146.5 

143.0 

185.2 

Price/@. Value No. 
(9) ( 5  '000) 

- 3.31 484.9 

8.86 552.0 

3.44 637.1 
i io.  4 

Source : Australian Bureau of Statistics"(l977) and lnforaation supplied 
by the Department of Agriculture and Fishcrier, South Austkalian 



- - - - - - - -- -- - 
- - -- A-p- 

- 

- -*- -- 

i s  c o n s i d e r e d  that p r i c e s  i n  Gulf St. V i n c e n t  h a v e  o n  a v e r a g e  

b e e n  a p p r o x i m a t e l y  40% h i g h e r  t h a n .  t h o s e  i n  S p e n c e r  6 u l f  a n d  t h e  
1 

0 

Yest C o a s t . 1  p r i c e s  i n  I n v e s t i g a t o r  S t r a i t  appeaar  t o  be 

a p p r o x i m a t e l y  mid-way b e t w e e n  t h e  two, h e n c e  a 20Z markup* a b o v e  

S p e n c e r  ~ u l f  was assumed  f o r  t h i s  r e g i o n ,  The y e a r l y  p r i c e s  f o r  

e a c h  r e g i o n  were th'en e s t i m a t e d  a s  f o l l o w s  : 
- - - +  - 

- - A--------- 

P s  = (P Y) / ( Y s  + 1.2 Y i  + 1.4 Yw) (B. VI. I )  

pi. = 1.2  PS \ - (B.VI. 2 )  
\ 

- Pv = 1.4 Ps - 

, , fE. VI s - -  --- 
where: 

P = Average  o v e r a l l  p r i c e  p e r  k i l o g r a m  f o r ,  y e a r  

Y = t o t a l  o v e r a l l  c a t c h ;  i n  ki1og;ams f o r  g e a r  
\\ 

Pv, P i ,  Pv = a v e r a g e  p r i c e  p e r  k i l c g r a m  f o r  year i n  S p e n c e r  .Gulf 

a n d  t h e  Uev t  C o a s t ,  I n v e s t i g a t o r  S t r a i t  2nd G u l f  St. V i n c e n t  

\ 

S D a t a  c o l l e c t e d  by t h e  D e p a r t m e n t  o f  A g r i c u l t u r e  a n d   ish her ids 
f r o m  a few p r o c e s s o r s  i n d i c a t e d  t h a t -  t h e  price d i f f e r e n t i a l  of 
G u l f  S t .   inc cent o p e r a t o r s  had b e e n  4746, 34% a n d  44% I n  1973-74, 
1976-77 a n d  1977-78 r e s p e c t i v e 1  g. 

2Giveil t h a t  t h e  b u l k  cf t h e  p'rauns c a u  ht i n  I n v e s t i g a t o r  S t r a i t  
h a v e  a l r e a d y  p a s s e d  t h r o u g h  G u l f  S t .  V 1 n c e n t ,  it would a p p e a r  
t h a t  pr ices  i n  t h e  f o r m e r  s h o u  e a t  l e a s t  a s  h i g h  as i n  the 
l a t t e ~ a n d  s o  t h e  20% markup  i c l o w ,  T h e r e  are ,  however ,  . 
three main r e a s o n s  whq t h i s  i s  n o t  the case: 
1. A s i g n i f i c a n t  componen t  o f  t h e  I n v e s t i g a t o r  S t r a i t  c a t c h  
o r i g i n a t e s  i n  n u r s e r y  a r e a s  o f f  t h e  n o r t h - e a s t  c o a s t  o f  Kangaroo  

= island. ' prawns  from t h e s e  a reas  a r e  c a u g h t  s o c n  a f t e r  
. r e c r u i t m e n 2  and  die h e n c e  f a i r l y  small, - -- 1 
2 d ~ o r - + ' f - ~ t .   inc cents b r c o n c e n t r a t e d  more t o w a r d s  t h e  I - -  - 
e n d  of t h e  y e a r  when p r a w n s  are  e s p e c i a l l y  l a r g e .  
-L3u,ll st. V j n c e n + ' - o - ~ ~ ~ b s s  to-he major 
local m a r k e t .  i n  A d e l a i d e  a n d  t h e r e f o r e  f a c e  a  s l i g h t l y  h i g h e r  
p - r i c e  scale. 6 



- - - - -- - - 

Y s ,  Pi, Yv = t o t a l  c a t c h ,  i n  k i l o g r a m s  f o r  y e a r  i n  S p e n c e r  Gul f  

a n d  t h e  Rest Coas t ,  I n v e s t i g a t o r  S t r a i t  and ~ n l f  S t .  Vincent .  

The e s t i m a t e d  r e g i o n a l  p r i c e s  and r e s u l t a n t  r e g i o n a l  r e v e n u e s  

are g i v e n  i n  T a b l e  B I I .  . 
B y P d i v i d i n g  t h e  v a l u e  o f  the c a t c h  f o r  each f leet  b y  t h e  

number of v e s s e  l s - i & i t , a v e r a g e r e ! i w u =  -@_r j _ i _ c s ~ ~ ~ e _ c _ a _ g ~ - b ~ ~ -  -+ - - A - A- 

- - -- 

o b t a i n e d .  T h e s e  a v e r a g e s  a r e  a l s o  g i v e n  i n  T a b l e  V I I .  

e A s  e s t i m a t e s  of costs of o p e r a t o r s  a r e  n o t  d i r e c t l y  

l e v e l s  w i t h o u t  f u r t h e r  a n a l y s i s .  Hcwever, i t  is clear  t h a t  
II 

p r o f i t a b i l i t y  h a s  i n c r e a q e d  markedly  i n  t h e  l a s t  t h r e e  y e a r s  
. S 

b e c a u s e  o f  t h e  e s c a l a t i o n  o f  wor ld  prawn p r i~q$ .  



C. THEORETICAL ASPECTS OF THE ESTIIATIOY 02' ECOIOUIC SURPLUS.OP 

A F I S H E R Y  
-wa 

I 



I. THE COBCBPT OF BCOIOHIC SUBPLUS 

? - 

- The economic s u r p l u s  d e r i v e d  from a  f i s h e r y  , i n  a p e r i . .  

e q u a l s  t h e  v a l u e  o f  p r o d u c t i o n  l e s s  t h e  o p p o r t u n i t y  c o s t  of t h e  

r e s o u r c e s  u s e d  up i n  p r o d u c i n g  it. It i s  a  f u n c t i o n  o f  t h e  s i z e  
- --- -u--LALp-pA- - -" -- 

of t h e  c a t c h ,  t h e  e f f e c t i v e  demand f o r  e a c h  u n i t  o f  c a t c h ,  t h e  

l e v e 3  o f - f f o r t  r e q u i r e d  t o  t a k e  i t  and the o p p o r t u n i t y  c o s t  o f  

- - -ch b-Bg+ ef+ggs%. - ~ ~ s r ~ = s ~ ~ ~ ~ S -  - - pp - - - - - - - - .  ad- 

Vt ,. Xc 
~t = Z  it' - L ~ j t  (c.1. 1) 

C - 1  j- 1 

where: 

R t  = economic s u r p l u s  f rom t h e  f i s h e r y  in ' p e r i o d  t 

D i t  = t h e .  p r i c e  b u y e r s  are w i J l i n g  t o  pay f o r  the i t h  u n i t  o f  

c a t c h  in t 
- - ---- ppp--p - 7- -- 

O j t  = t h e  o p p o r t u n i t y  c o s t  o f  t h e  r e s o u r c e s  u sed  t o  p roduce  t h e  

j t h  * u n i t  o f  f i s h i n g  e f f o r t  i n  t, 

Y t ,  = t o t a l  catch l e v e l  i n  t ,  

* . ~ t  = t o t a l  e f for t  l e v e l  i n  t. 

The s u r p l u s  c a n  be brokenadown i n t o  t h r e e  componen t s  t o  
< 

reflecf how i t  is d i s t r i b u t e d ,  namely 
'f e 

consumer s u r p l u s  = t (Dit - Pit), 
i* I 

Y t gt 
r e s o u r c e  r e n t  = P i t  - .f O j t ,  

- ,  
Xr . 

and' p r o d u c e r  s u r p l u s  = .TI (C jt - , O j t )  - 
where: 



P i t  = t h e  p r i c e  a c t u a l l y  p a i d  for t h e  i t h  u n i t  o f  c a t c h  i n  t, 
h, 

c j t  = t h e  a c t u a l  o u t l a y s  r e q u i r e d  o r  r e c e i p t s  • ’ b e g o n e  t o  \, 

p r o d u c e  t h e  j t h  u n i t  o f  e f f o r t  i n  t.1 
1 

i I n  p r a c t i c e ,  b e c a u s e  D i t  a n d  Cjt a r e . n o t  d i r e c t l y  

o b s e r v a b l e  and  must t h e r e f o r e  b e  e s t i m a t e d  u s i n g  p roxy  p r i c e s  

it i s  o f t e n  assumed  t h a t  consumer  and  p r o d u c e r  s u r p l u s e s  are 
equal tD-zer o ,  Thhat--. tlhat-- --I- - - '  

D i t  = P i t  

and 

c j% = ojt. J 

T h i s  means t h a t  ( C . I .  1) r e d u c e s  to? 
xt - E C j t  

jz l 
- i-' 

2 

P t  = 1- P i t  
I 

it cjt C t  = j = ,  

T h e  p r e s e n t  v a l u e  of t h e  p s r p e t u a l  s t r e a m  o f  e c o n o m i c  
r' 

s u r p l u s e s  e q u a l s  t h e  t h e  sum of t h e i r  v a l u e s  a f t e b t h e y  h a v e  

b e e n  d i s c o u n t e d  by t h e  social  rate o f  time p r e f e r e n c e .  That is 

(C. 1.4) 2 
lr 

- 

---c--- ---me------ 

lThe componen t s  a re  t h o s e  i d e n t i f i e d  i n  Copes  (1972). - 
Z c * '  s i g n i f i e s  ' t o  t h e  power  of'. 

C 



- 
* 

- R =  it - .F.ojt) (1. ; r) *(-t) (t.1.Q) 
J* '  

where: 
.. 

r = t h e  s o c i a l  ra t 'e  of t i a e  p r e f e r e n c e  between - p r i o d s ,  
f From a n  e c o n o n i c  v i e w p c i p t ,  the r e s o u r c e  is being e x p l o & t @ d  - 1 

5 -  - 
. + 

most e f f i c i e n t l y  when the p r e s e n t  v a l u e  of t h i s  p e r p e t u a l  stream 
- 3 

- *- o& s u r p l u s e s  is  maximised.  
.- - - 

3 

e f f o r t .  It f d l o w s  t h a t  t h e  economic  s u r p l u s  from a single 

p e r i o d  w i l l  b e *  m a x i s i s e d  when t h e  v a l u e  o f  the  c a t c h  o b t a i n e d  
- - - -- -- -- - - - - - - - - - - - - - -- Pa - 

- -  -- 
--. 

- - - -p -- -- -- -- 

• ’ ~ o m  a f u r t e e f f o r t  i n c r e a s e , ' h o u e v e q  produced,  is less t h a n  1 

% V  
A - -* .** .-, 
t h e  cost  of @he i n p u t s  used t o  p roduce  it, t h a t  is when 

a R t  / a x t  = ( a y t  / axt) D i t  - ojt' = o 

where: 

i = t he  m a r g i n a l  u n i t  of  c a t c h .  i n  ~ e r i o d  t I * 4 -- i > A  

The p r e s e n t  v a l u e  of t h e  p e r p e t u a l  stream o f  economic  . i' 
V s u r p l u s e s  is maximised - when t h e  d i s c o u n t e d  v a l u e  - of the rent -- 1- -L 

4 
i n c r e m e n t  any  per3t .d  irom a f u r t h e r  e o r t  i n c r e a s e  i n  t h a t  4 * T- 4- 

- Ibl 4 
4 

* * 
p e r i o d  *a1 t o  t h e  p r e s e n t  v a l u e  o f  the cast of p r o d u c i n g  - -  - =  >+ :a 

? - 
a a r .  

it, T h i s  c o s t  is made u p  o f  t h e  v a l u e  of t h e  i n p u t s  ne-d < - -  

--b 
i L 

t co  p r o d u c e  t h e - e f f o x t  i n c r e a  t h e  r e d u c t i o n  i t  c a u s e s  i n '  > - -  

B t h e  e c o n o m i c  s u r p l o  es i n  la{er p e r i o d s  r i a  tho r e d u c t i o n s  i n  



dE / dXk = < (dPk '/ dfk)  6 i k  - Ojk> ( 1  

A m n s i d e r a b l e  literature has been bni2t up in r e c e n t  years 
--- - -- -- - ---- 

e x p h r i n g  the f mplications for . t h e  o p t i m i s i n g  d i s t r i b u t i o n  of 
3 

effort over  -time of various r a t e s  cf time p r e f e r e n c e  and degrees 

- -  - -  - - - o t  - - b'et wee P ~ e r i o a + i - e f  fs~+imtarde-. '--~-i?&~t+-- - 

, higher t h e  r a t e  of time preference and t h e  greater the degree of 

between period inter-dependence the hig-har . t h e  o g t i a u r  e f f o r t  
* 

l e v e l s  i n  *acre immediate p e r i o d s  and th&o$r- t h e   optima^ 

f 

k 

effort levels i n  p e r i o d s  forther i n t o  tb'e $u-\ure. I .". + x 
<.a' 

a a x i m i s a t i o n  of the economic  s u r p l a s  in'each p e r i o d  will - 
'I 

I 

streaa of  eaonomic surpl,oses v l y  i f  society is  indifferent a s  ' 

, 

- - 

t o - t h e  period i n  which the s u r p l u s  i s  r e c e i v e d ,  t h a t  iS 
- 

r = -0, or i f  t h e  c a t c h  i n  each p e r i o d  is c o m p l e t e l y  independent  
a 

of the effort levels. i n  a l l  previous p e r i o d s ,  that is 

dTt / dXk = 0 for all t > k, ! 
------------*---* 

1The r e d s o n s  for these c a t c h  r e d a c t i o n s  are related t o  t h e  
natare of t h e  pradaction f~cact ions  for renewable  reaoarces such I 
as fish s t o c k s .  This aspect w i l l  be developed f a r t h e r  l a t e r  in I 

2 b % s h ? # y .  



this latte;  requirewent is considered to be largely 

As -a result, proviaed the ecoacmic s u r p l u s  from the 

of each s t o c k  in eqch period is malirised so is t h e  

value  ~f t h e  perpetual stream of such  sprplnses. 

9 
d 

- uL-LAuA----------- --- A- - --. -- 
?I 9 

exploitation 

present 



. g ' +  
T h e  a b o v e  d i s n s s i o n  h i g h i i g h t s  t h e  gmporkance of the' 

y i e l d - e f  for t  r e l a t i o n s h i p  i n  d e t e r ~ i n i n g ~  ' t h e  size of the 

s m  m economic  c u r p l u s  f rum a f i s h e g y .  Because. t h e  a n a l y s i s  is 

c o n c e r n e d  with e x p l o i t a t i o n  of lf wing o r g a n i s s s ,  t h i s  
- - -- A-u- A LL - - - -- - -- - - - - - -- A- 

--- ---- 
\ 

r e l a t i o n s h i p  i s  e s s e n t i a l l y  b i o l o g i c a l l y  based, A s  a r e s u l t ,  

y i e l d  f u n c t i o n s  for e a c h  f i s h  stock, d e f i n e d  as those aesbers of 
- 

s 

- a given species which i n A a b i t  the  sala ars-a-and intexact-  - - 

biologically, are ' no rma l ly .  c o n s i d e r e d  s e p a r a t e l y .  

F o r m l a t i o n  of t h e  y i e l d  f u n ~ t i o n  for  a given f i s h  stock is 

a t a s k  of c o n s i d e r a b l e  c o ~ p l e ~ x i t  y, a n d  p o p 4 a t i o n  djynamf - cists  
_ 

- 

h a v e  been e x p l o r i n g  t h e  f i e l d  for a c o n s i d e r a b l e  period of time, 

- I n  o r d e r  W ' s i m p l i f y  t h e  a n a l y s i s ,  a t t e n t i o n  is n o r f a l l y  f ~ c u s k t d  
- - - - - - - - o n  s ustaf na b3x-y%eZ-m,tEat I stbo=-yT-el--6ffdcc-~.fr~~a~%~~s -- -- > : - -- -* - 

which a r e  i n  s t e a d y - s t a t e  e q u i l i b r i u m ,  -\ -- -_ 
The usabf  e s t o c k  of a renewable r e s o n r c e  such -as a. f kshery - 

?is i n  a c o n t i n u o u s  s t a t e  of ad jus tmen, t .  It i s  i8wi :eaeed  dl 
g rowth  and r e c r u i t m e n t  and d e p l e t e d  b y  n a t h r a l  mor t . a l i t y  and - 

A- ---, - 

f i s h i n g ,  T h i s  c a n  be r , e p r e s e a t e d  g r a p h i c a l l y  a s  shown i n  Figure 

7 or a l g e b r a i c a l l y  by  the equation 

-*. where: - 

- -- - - 
- - -  
-- - - 

St = t h e  average s i z e  of t h e  stock a t  t h e  beginning of pkrPod t 





- --- - = t h e  l e v e l  of -recruitc#ent t c  t h e  s t w k  during p e r i o d  t 
\ 

~t = t h e  l e v ' e l  o f  g rowth  o f  e x i s t i n g  members o f  t h e  s t a d  d a ~ l n g  

p e r i o d  t 

M t  = the l e v e l  o f  natural mortality o f  e x i s t i n g  members of t h e -  
e* s t o c k  d u r i n g  p e r i o d  t. - 

% \  I 

, In a  s t e a d y  state g i t n a t i d n ,  

an'd t h e r e f o r e  

Yt = Rt + G t  - M t ,  fo r  t = 0, ?, ..I. . 
T h e  sum ( R t  + Gt -fit). is n o r a a l l y  r e f e r r e d  t d  as  t h e  sustainable . 

- - . . 

But  y i e l d  in each p e i i c d  &i. itself,  a - f u n c t i o n .  of t h e  e f f o r t  
* \ 

That 9s 

where: .*r 

. 8 , = 

f ( X )  = the p r o p o r t i o n  of S c a p t a r e d ' d i t h .  x _ & n i $ s  of eff art. 
- - 

6 s 

Ndte t h a t  effort  i s  n o r m a l l y  measured i n  units of f l s h i n g '  
I 

m o r t a l i t y , ,  t h a t '  is iacb u n i t  of & t o r t "  r a m v d s  .an equal . - - ' 
. / 

p r o p o r t i o n  ~f t h e  t o t a k  fish stock.& . 
2 * 

0 

r 
, I n  .addition t h e  l e v e l s  of z e c r u i ~ m e n t ,  g r o w t h  and natnral 

~ o r t a l i t y  art also a f f e c t e d  bp the  size cfatb& osabla : s tock.  
, . .9 - 



I 
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t h e  equilibrium s t o c k  and h e n c e  c a t c h  l e v e l s  k o r  e a c h  e f f o r t  

l e v e l .  , 
-0  

A k e y  d a t e r m i d a n t  0 f . t h . e  y i e l d - e f f o r t  f u n c t i o n  a p p e a r s  t o  
4 

b e  the r e l a t i o n s h i p  between s tock  size a n d n r e c r u i t m e n t . l  I n  . - 
g e n e r a l ,  r e c r u i t m e n t  may be: 

1. P o s i t i v e l y  r e l a t e d  ti s t o c k  d e n s i t y ,  
-A-2- - - - .- -- -- A --- -- -- 

2. U n a f f e c t e d  by s t o c k  d e n s i t y ,  

3. N e g a t i v e l y  r e l a t e d  t o  s t o c k  d e n s i t y . 2  

i n c r e a s i n g  wkthout  l i m i t  r e s p e c t i v e l y ,  a s  i l l u s t r a t e d  i n  F i g u r e  

8.3 The e v e n t u a l  y i e l d  c u r v e  s h a p e  w i l l  o f  c o u r s e  a l s o  be' 

I a f f e c t e d  by t h e  r e l a t i o n s h i p s  he twen  d e n s i t y  and  g iowth  amd , 

\ 
, I) c 

n a t u r a l  p o r t a l i t y .  - 

The dynamic  p o 6 1  model  i n c o s p o r a t k s  separately e a c h  of' many 

e s t i m a t i o n  of y i e l d - e f f o s t  p o s i t i o n s  of ' t h e  f i s h  stock. Horever ,  , 

- - 

. . it r e g u i r e s  e x & e a e l f  d e b a i l e d  i n f o r m a t i o n  c o n c e r n i n g t h e  \ 
, 

\ 

b i o l o g i c a l  c h a r a c t e r i s t i c s  o f  t h e  s t o c k 4 a n d  t h i s  p r e v e n t e d  i ts 
1 

u s e - i a  t h e  p r e s e n t  s t udy .  * ,  . 

3 I 

t 2 0 b v i o u s l y  r e l a t i o n s h i p s  2. a n d  3. c a n n o t  hold a t  a l l  stock - J ' -- 
l e v e l s ,  'However, t h e y  may a p p l y  o v e r  t h o s e  levels which a re  

- - - - - - - - - - -&kStk 2 ~ -  t h e  f i m  befn 
e 

g s u r f i c i e n t l y  p r o f  i t a b l e  
t o  b e  c o n t f n o e d .  .* c 

-. 
3 R i c k e r  (1975, 280-296) g i v e s  a  v e r y  d d a i l e d '  e x p ' o s i t i o n  of  the 
m a t h e m a t i c a l  forms o f  t h e  v a r i o u s  q l t e r n a t i v e s .  
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~ h 4  ' . s u r p l u s  . . y i e l d  pmodel makes t h e  s t r o n g  s i m p l i f y i n g  
' -  

a s s u m p t i o n  t h a t  t h e  r e l a t i o q s h i p  betwen, (R + G - I) and S c a n  

b e  r e p r e s e n t e d  by a s impxe  f u n c t i o n .  T h a t  is: 

But i n  e q u i l i b r i u m  - 
0 

B ( S )  = Y = s f(x). (C.ZI. a) 
- -- ---- - 

S i n c e  S i s  n o t  e r e c t l y  o b s e r v a b l e ,  i t  is n o r m a l l y  r e p l a c e d  by 

t h e  c a t c h  r a t e ,  t o  which i t  is  by d e f i n i t i o n  g r o p o r t i o n a l .  
/ 

- - - - E q u a t i o n  - - - - - (C.IIa& - - - - - - - - t b a r e f o r e - b e c a m s  - - -, - - -  -- - 

- - a 

Y = (YD) f ( X ) '  . - - - (C.II.9) 

E'quation ( C I I  1 0  is t h e n  e s t i m a t e d  f r o &  o b s e r v e d  v a l u e s  o f  Y 

and  X u s i n g  s u i t a b l e  s t a t i ~ t i c a l  t e c h n i q u e s .  1 

4 

, r e q u i r e a e n t ,  i t  h a s  two ma j c s  weaknesses:  
i 

I . ,  The o b s e r v e d  y i e l d - e Y f o r t  l e v e l s  may n o t  r e p r e s e n t  
7 

1 

4 

s u s t a i n a b l e  pos i ) i ons .  . I  
2. The c o r r e c t  f o r a  of  f ( X )  is unknown. 

11 t h e  l e v e l ' o f  f i s h i n g  e f f o r t  va r i e s - rom p e r i o d  t o  

pep iod ,  u n l e s s  t h e - % n a t u r a l  s u r p l u s  i n  o n e  p e r i o d  is i n d e p e n d e n t  

of t h e  y i e l d s  of p r e v i o u s  -- pr i -~ds ,  observed y3eld-e f for t  
- ---- - - - 

c o m b i n a t i o n s  w i l l  n o t  bea , . sas ta inab le , ,  I n  such cases, it is ------------------ 
XThe nbrma l  n e t h o d  is t o  a p p i y  0 - d i n a r y  ldas t  s q u a r e s  r e g r e s s i o n  
t o  a d j u s t e d  y i e l d - e f f o r t  d a t a .  &p Pox (19.75). 

* 7 



Y 

n e c e s s a r y  t o  d e d u c e  t h e  s u s t a i n a b l e  c a t c h  J e v e l s -  i n d i r e c t l y ,  a 

somewhat h a z a r d q u s  t a s k . 1  F o r t u n a t e l y ,  a s  d i s c u d s e d  i n  S e - c t i o n  
* - . ?.% 

B .  111, there is litt& be tween -yea r  y i  eld-ef  f 01% i n t e r d b p e n d a n c e  

in t h e  f i s h e r y  under c o n s i d e r a t i o n ,  hence this is n o t  l l i k e l y  t o  
+ 

. bCG be a s o u r c e  o f  d i f f i c u l t y  i n  t h i s  s t u d y .  - 
The for& of f (a  s h o u l d  i d e a l l y  b e z s i g l e  b u t  p r o v i d e  a 

good a p p r o & a t k o n  t o  t h e  t = o e  y i e l d  f o n c t i 6 n .   ha problem i sL  
- -L - - -A 

- - * - - - . - - - -- - - - - - --- 

t h a t  t h e r e  are  no o b j e c t i v e  c r i t e r i a  f o r  d e c i d i n g  ; ha t  - t h e  b e s t '  

- 3 . - fo rm is, a p a r t  from s t a t i s t i c a l  e x p l a n a t o r y  power. 

L Host r e s e a r c h  t~ d a t e  bas been undertaken on_Stzocks where-- - - -  - - -- - - -- - --- + - 

c a t c h  i n i t i a l l ~ i n c r e a s e d ,  t h e n  d e c l i n e d  as e f f o r t  i n c r e a s e d ,  - . 
A : 

s u g g e s t i n g  a b e l l  or)ome s h a p e d  y i e l d  cu rve .  The two  most . +,. 

L i 

common forms of y i -e ld  e q u a t i o n  have therefore b e e n  a. p a r a b o l a 2  
C 

i 

1 

>. r 
a n d  a n  e x p o n e n t i a l j ,  t h a t  i s  - 

where: - 

1A l a r g e  .number o f  l a g g i n g ,  a v e r a g i n g  a n d  s u b j e c t i v e  a d j u s t m e n t  * a  b 

a e t h o d s  have been  a d v o c a t e d ,  none  cf which a r e  e n t i r e l y  
s a t i s f a c t o r y .  See fo r  e w m p l e  -Copes (19'18, 36-38),  G u l l a n d  . ' f 
(1969, 120-121 and 1974, 73-74) ,  R i c k e r  (1975, 280-296) and  i 
S c h a e f e r  (1954, 32-33) . ! 

2This fo rm was i n i t i a l l y  d e v e l o p e d  by Graham ( l 9 3 9 )  b u t  is  i l  
u s u a l l y  a s s o c i a t e d  w i th  S c h a e f e r  (1954) uho a p p l i e d  it t o  t h e  

~ a c i f i c h a l i h u t  f w m r y .  

* J S e e  Pox (1971 

6 8  

1 

t *  



-- - -- - - -- - - -- - -- - -PA- -- -- --- 
r, 

-- a 
u, B - (10-a d * 

6 

The u n c e r t a i n t y  a s  t o  t h e  c o r r e c t  form o f  t h e  y i e l d  
-< . * 

f u n c t i o n  can, '  however,  be' exaggerates. Tven  where  i n s u f f i c i e n t *  
* .  

d a t a  a r e Y  a v a i l a b l e  t o  a p p l y  the c o a p l e t e  dynamic g o a l  ~ o d e l ,  . 
- 

some 'knowledge of t h e  b i o l o g y  of t h e  s t o c k  may b e ' a t a i l a b l e ,  ,and 

. t h i s  w i l l  o f t eh  give a g e n e r a l  i d e a  'of -the type of y i e l d  c u r v e  
I 

t o  be e g e c t e d .  T h i s  is  t h e  c a s e  prawa s t o c k s  unde r  . 
A - - - - - - - - - - - - - -- 

c o n s i d e r a t i o n .  
7 .  

It ,was c o n c l u d e d  i n -  S e c t i o n  B . 1 1 1  t h a t  f o r  Westerne ~ i n g -  

P r a u ~ , - ~ e - - ~ I - u f s e c r a l ~ n  t n a s ~ ~ a ~ - ? r ~ s f z e ~ o f ~  - 

- ' - 

t h e  p a r e n t  s t o c k .  It is t h e r e f o r e  c o n s i d e r e d  t h a t  t h e  y i e l d  

c u r v e  f o r  s t o c k s  o f  t h i s  - s p e c i e s  i s  of, t h e  g e n e r a l  s h a p e  
. , 

b y  t h e  broken  l ine c u r v e  i n  F i g u r e  8. T h i s  curve h a d ' t h r e e -  , 

g e n e r a l  p r o p e r t i e s :  
I .  

1. It had a  b u t  c o n t i n u o u s l e  8 e c l i n i n g  s l o p e ,  
- - - - - - - -- -- -- - - --- - P- 

. - -- 
2. It a p p r o a c h e d  a  p o s i t i v e  aSyap tc t ' e ,  - <  ' 

7 - 
- i 

3. It p a s s s d  t h r o u g h  the o r i g i n .  
- - - - - - - - 

: A 'si?$le p r o d u c r i o n  f u n c t i o a  -wi th  a l l  of tlese 
, 

- ,  

-, is: . 8 .  

i .  

- .  : Y = a (1  '- b*X) 
\ 

4 

u h e r e s -  

. , . . 
a, b  = c o n s t a n t s  

.I 

- .  
O < b " < l .  . . 

-- - -- - -- -- 
m 

- 3 - -  
-- 

' The -- l a r g e r  is b the morel r a p i d l y  t h e  y i e l d  a ~ p r o a c h e s  t h e  * 

I 

I 
I :, a s y m p t o t e  a.  his ' f o r m p f  y i e l d  e q u a t i o n  has a l r e a d y '  been- 

* 

. . ,  0 



A n o t h e r  p o s s i b l e  form which meets o n l y  t ~ o  of t h e - s u g g e s t e d  

r e q u i r e m e n t s  is 

where: 

a ,  b. = constants 

- 

namely Only (C.If .14) can be expressed in l i n e a r  form,  

l o g  Y = a + b log X (C. 11.15)  

(C.U.13) can be e s t i m a t e d  by  i t i n e r a t i o n  by e s t i m a t i n g  b f o r  

d i f f e r ' e n t  v a l u e s  o f  a  and b a n d  c h c o s i n g  t h o s e  v a l u e s  which . 

maximise t h e  e x p l a n a t o r y  power o f  t h e  equation. It  is c o n v e n i e n t  

to e x p r e s s  (C.II.13) i n  l o g  form namely 

l o g  (1 - Y/a) = B X (C.11.16) 

where: 

B = l o g  (b) .  b e f o r e  e s t i m a t i n g  t h e  p a r a m e t e r  v a l u e s .  

E s t i m a t i o n  o f  both forms will t h e z e f o r e  b e  a t t e m p t e a .  f o r  
- 1 

e a c h  o f  t h e  Sou th  A u s t r a l i a n  prawn s t o c k s .  
% 

i 

4 

lSee G r i f t i n  et a l .  (1476).  





/ 
I 

\ A s  b u t l i n e d  i n  S e c t i o n  C. 11, when c a l c u l a t i n g  t h e  yield 

f u n c t i o n ,  e f f o r t  is n o r m a l l y  measured i n  u n i t s  of  f i s h i n g  + 
*-z 

m g r t a l k t y  t h a t  is, &h u n i t  of f i s h i n g  effort E ~ ~ Q C ~ S  t h e  s t o g k  

' l e v e l  by an equal p e r c e n t a g e .  The effort. d a t a  a v a i l a b l e  from a . 

f i s h e r y ,  however, is  t y p i c a l l y  a v a i l a b l e  i n  terms of p e r i e d s  &d 
I -- 

n e c e s s a r y  t o  e x p r e s s  t h e  l a t t e r  d a t a  i n  ~ C E ~ S  o i  u n i t s  o f  

. f i s h i n g  m o r t a S 4 g  b e f o r e  e s t i m a f i o n  of t h e  j i e i d ' c u r v e  and hence 

Y economic  s u r p l u s e s  c a n  be u n d e r  aken.  

As o u t l i n e d  by Anderson c1977b, 22 and 155), t h e  share of 

1. The r e l a f i v e  density of t h o s e  - s u b s e c t i o ~ s  of the s t o c k  which 

t h e  snit exploi ts , -  - - - - - - - - - - - - - -- 

i 
.- 

2. The  shares o f  these s u b s e c t i o n s  which are c a p t u r e d .  



c a p t u r e  rates o f ts when etploitin stocks of  equal i' ly referred to as t h e i r  sexat re f i s h i s $  

.z are a fnactt6n of t h e  c h a r a c t e r i s t i c s  o f  t&a f i s h i n &  

parttcalar standara f i s h i n g  nnit per @ n i t  of the, when 
- 

--- - - - o + A t i n s  - _se a- @ ~ e _ n _  s t & k  -segnmrt.~ - - - -- - -  -- - --? --:- 

To s i m p l i f y  the ana lys i s ,  assume t h a t  ident icaf  subsections 

- - of the stock are exploited by all units. I n  &is case the effort  

l e i e l  of a g i v e d  u n i t  o v e r  a year equal; t h e  producti of its 

- f i s h i n g  power relative tb the standard un'it and the amount of 
- - t i m e  it spends f i sh ing .  aggreqhte effort equi l l s  the sua ok the+ 

s 
X t  = t h e  effort i n  period t i n  s tandard  f i s h i n g 6 n n i t  time u n i t s  

I 

P P i  = the"  f i s h i n g  power of n n i t  i relative t o  the s t y d a r d  qnit 
f 

Ti+-= --period af c p e x a t i o n  of unit i i n  period t - . !  
+ ---*------*----- 

=See -for exampfe King f1978) and U h i  

Z-- - 
- 

S ~ e e  f a r e  m a  m+ 1957, 29-70 14-9 591 -- 
- - 

f 

L 1 - 

7 3  
+ 4 

& - ,  
wr - r - 

- I - - S i - - Y I L - ~ - " . + - - - & ~ - - r n -  *.l---+CF+ - .. , Y Cr* 



- P r o ~ i d e d  coiparative catch rates for the S m d s r d  u n i t  and 

a11 other u n i t s  are ava i l ab l e ,  t b e  f i s h i n g  pcwers of t h e  fcraex  

in term of t h e  l a t t e r  can be calculated as folbws: 

where: 

(T/T) s = t h e  ca t ch  rate of the  standard a n i t  per unit- of ti me. - 

It is  frequent ly  simpler, houerer, to  use the r e l a t i v e  
- - - - - - - -- - -  - - - -- - - *  

catch rat- of a sa.ple of the f 1sX1ng an= t o  k- 
l S  

- - f--'-=- 

a r e l a t i o n s h i p  betueen catch raie and rar ious  f i s h i n g  u n i t  

c h a r a c t e r i s t i c s  and then use t h e  values of t h e s e  c h a r a c t e r i s t i c s  

for all u n i t s  to e s t i a a t e  their.  r e l a t i v e  f i s h i n g  powers. I n  

algebraic terms 

[Y/T) i  = f ( C l i ,  C2 i ,  ,- 1 
--- -- 

and therefore 

P P i  = f ( C l i ,  C2i, ...) 

where 
- 

.t 

c h a r a c t e r i s t i c s  ~ 1 ,  ~ 2 ,  . . . f o r  Cli, C2f, . .. = the 

k 
c h a r a c t e r i s t i c s  Cl,C2, . . . f o r  t h e  values . .. = t h e  

standard an&. 

The la+ter indirect procednre e l i m i n a t e s  t h e  need for  t h e  

standard uni t  to  in f a c t  b e  one of  t h e  actual  u n i t s .  It also 
B 

allows e s t i b a t i o n  of  the f i s h i n g  pcvers of p o t e n t i a l  new 



. ___ - A __ _ - - - --- -I---- - 

9 
-___-- - ---A- - , , . - 

entrants, which may be very  useful for saBagement purposes. It 
- 

- - - - - --, - 
wge theref ore the p~ucedure adopted i n  the present  stitCy. - - - - -- 

Equation (D. I. 3) can be g e n e r a l i s e d  to coves t h e  case uf 

a u l t i p l e  abundance l e v e l s  bj. tho i d c X w & 8 ~ ~ $  t h e  xdq+alpaance -- - -  A 

- - 
--<_ - -+A- ---_ . 

\ _ ----_ ._- . 
l e v e l  as  an a d d i t i o n a l  v a r i a b l e .  It therefore becones . - . 

1 
-\ 

a - -- - ------- , 
- 

where: 

.Ai = t h e  abundaace of the stock b e i n g  fished by u n i t  i, . 

- 

c l i ,  C2i. . . .) . The most cdmmon form* -has been a Iogar i thmic  

func t ion ,  
- L 

- - L 

* 
B f ,  B2, . .. = constants. ___ - - - - c -- 

This for. implies a p r o p o r t i o n a l  relaticrurh3.p between 
I . 

fishing paver and t h e  v a lues  of u n i t  characteristics s i n c e  

and therefore 

< d ( Y / T ) i  / (Y/T)i> / (d~ji/~ji) = B j .  

This property seem i n t d t f v e l y  sensible* s i n c e  Bne Ir 
-------------I-- 



t h e  c a t c h  r a t e  i n c r e a s e  f rom a g i v e n  a b s o l u t e  c h a n g e  i n  t h e  

l e v e l  o f  a s i , n g l e  c h a r a c t e r i s t i c  tc depend  on t h e  e x i s t i n g  l e v e l  

of a l l  c h a r a c t e r i s t i c s ,  i n c l u d i n g  t h e  a d j u s t e d  one.  

A l i n e a r  r e l a t i o n s h i p ,  
vC 

(Y/T) i = A i  + .z B j C ji 
,): t 

(D. I. 7) 

h a s  a l s o  been u sed  i n  s e v e r a l  s t u d i e s . '  Here 

and  i s  t h e r e f o r e  i n d e p e n d e n t  o f  t h e  c u r r e n t  u n i t  c h a r a c t e r i s t i c s  

a n d  t h e  abundance  l e v e l .  

S i n c e  b o t h  e q u a t i o n s  (D.I.6) and ( D . I .  7) a re  l i n e a r  t h e y  

c a n  be e s t i m a t e d  u s i n g  m u I t i p l e  r e g r e s s i o n  t e c h n i q u e s ,  a dummy 

v a r i a b l e  b e i n g  i n t r o d u c e d  f o r  e a c h  abundance  l e v e l ,  

------------------ 
'See fo r  example  Beve r ton  and  H o l t  (1957, 172-76) ,  G r i f f i n  e t  
al, (1 977) and  S l u c z a n o w s k i  (1 978) . 



, 
. ir 

r. * The ca' tch a t e  .per u n i t  of t i a e t  nagmal ly  u s e d  ' i n ~ a  n a l y e i s  
- .  . . a  

. of the S o u t h  ~ u s t r a l i a n  pram f i s h e r y  i's L ' i l o & a ~  t a k e h  der 
> 

- a _ ?  

h o u r  s p e n t  a c t u a l l y  t r a u l i i g .   his is a n  & e e l l e n t .  G a s h r e  of 
I . . -. 

. .  c a t c h  per u n i t  o f  p r o d u c t i v e - t i n e  and  was t h e f s f o r e  a d o p t e d  f ~ r  '.. 

f u s e  i n  t h e  r e g s e s s i o n .  - 
< 

0 - , ' ,  
- -- -- --- -- u- 

. . Hhes c h o o s i n g  the f i s h i n g  * u n i t  c h a r a c t e r i s t i c s  f o r -  ., 
a 

i n c l u s i o n  i n  the' model, tbere ' a r e  c b v i o u s  pract$%al. , 
* 

L - - 
" 

e x t r e a e l y  d i f  f ialt t o  c p a n t i $ y  w h i l s t  raan%others,  a l t h o u g h  

\ 
3 

q u a n t i f i a b l e ,  .are n o t  r e a d & l y  a v a i l a b l e .  It f o l ~ b v s  t h a t  t h d  
s .  

C 

t I .  v a r i k b l e s  n s i d  a r e  c f t e n  f a r  f ram"-ideal. \ 

, The major p r e v i o u s  s t u d y  of f i s h i n g  power i n  sh r i ap  

f i s h e r i e s ,  unde r t aken -  i n  t h e  G u l f  of  ffexico. f i s h e r y i  fopnd  t h a t  

t h e  s i q n i f i c a n t  c h a r a c t e r i s t i c s  u e r e  $HP o f  u n i t s  a n d  t h e  l e n g t h  
I 

o f .  the f o c t r o p e ,  a measure  of - n e t  . s ize .  C h h s a o t e r i s t i c a  n b i c b  
* .. + 

- -  - - - - - -  
were f o u n d  t o  be i n s i g n i f i c a n t  u e r e  'gross t o n n a g e ,  ' l e n g t h .  and  .. f 

a g o  of unz t .  . B e c a u s e  of d a t a  l i m i t ? t i o n s ,  the aboye  s t u d y  was - - .  - 
f o r c e d  t o  make t h e  s t r o n g  a s a u m p t i d d  t h a t  i n d i v i d u a l  uni"t9 *ere , 

n o t  y o d i f  ied i n  a q y  way over  the. &rey p e r i o d  of -10 year's. 

l n T ' t h e  p r e s e n t ' s t u d y ,  v a l u e s  of only a l i m i t e d  number ;f 
4 

L * - 



, - . . - . . 
. t -  - - ' * .  

. -  . '  * = - %~ . t y p e  'o f  , r i a ) ' -  ~ - 8 , -  
, - 8 CV 

, , b .I. 

* a y & a r l f  basis, %=nee : a l l o u a & ,  c o u l d  ,be made for ' m o d i f i c a t i o n s  . , - 

. . 
4 -. 0 

c a r r i e d  + o u t : t o  specific u n i t s  o v e r  t h e  1968-76 p e r i o d  be& 
5 - 

* .  - * - c o n s i d e r e d .  , - - -- 
' 1  -------- - 4 .  

a 1 
1 

' 

~dea_l.l-_ose + o t t ~ & - ~ ~ ~ e  t o  segment  o b s e r v a t i o n s  in sqch h - 
- - b - L  

t *-  , s " .  
ua$ t b a t  a ~ l '  u n i t s  o p e r a t  iqg i n  e a c h  g r o u p  a& - e x p l o i t i n g  &ocks 

I 
r 

- ,  r -t 

B - ' bf exac t ly  ---L. & n a l  apundaaqe  i n d  up s o  s t a n d a r d i s e v  .s---- -7- c o p p f e ~ e I ~ r  fo r  
- -  . '  - .  bundance  d i f  fera&t?s;.  his ii o b v i o u s l y  * i m p o s s i b l e  i n  practice. - $ :  , . i 

._ 
The results w i - l l , ,  houbver ,  be u n b i a s e d  ' p r o d d e d  t h e r e !  i g  nb 

I 

. As d i s c u s s e d  'abovafpprawn -abundance v a r i e s  w i t h  . t i i e ,  a r e a  . . . 
. - Q  and d e p t h  of t r a u l i n g .  For $he South A-us t t l i an  fishery. ,  however, r 

. - *  - + [/I , 

c a f c h  r a t e  d a t a  for 6qqh f i s b i n g  u n i t  were r e a d i l y  a v a i l a b l e -  I - .  R 

, . \ -. 
F n l y  by c a l e n d a r  y e a r  and  A region (West Coas t ,  Spencek Gulf, Gulf . = 

- ' 
4 

-- h ' - --- ---- 
st. r i n c s n t  and m v ' e s t i g a t o r  s t r a i t ) .  I n  vie .  o f  *he u n i f o r m i t y  - i = 

f o a 

q of t h e .  seasonal'e5fort-p'att~rns idr u n i t $  s i t h i n , e a c h  y e a r  a n d  - -..<- 
i s to r t i ' on  ,would be i n t r o d u c e d  i' 

. by t h e  u s e  of a n n u a l  c a t c h  ratek.. d e s p i t e  t h e  marked w i t h a n t y e a r  
' #  3 

i 
.? t 

a b l n d g n ~ e  cycles. -The IIW~ of a n p u a 1 : r a t e s  oalbo t a c i i i k a t e s  the;. j i 
- < h .  

: T, + .  
e l i h i n a t i o n  o f  random e l a q n t s .  i h  .monthly catch ,zates. ' . . - 

3 3 'p -, 

It was k s d  .consid&ed t b a t  b ~ c a u s e  of  t h e  well ' e s t a b l i s h e d  
,. 

n a t u r e  of t h e  West Cozist, S p e n c e r  ~ulf- 
-L-- . - 

\ 

* . 7 
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g r o u n d s  v i r t u a l l y :  a l l  o f  t4e op&ators1 had' a good k n o y l e d g e  o f -  : 
U P  * 

9 

- t h e  a t e a s '  of maxi&tm abundance .  It. f o l l o w s  t h a t  d i f f e r e n c e s  * 

- h. * 1 

. between t h e  a b u n d a n c e s  of t h g  +tack segmen t s  e x p l o i t e d  by - 
I 

' i n d i r i d ~ a l o ~ o r a t -  i n  a r e g i o n  a t  a  " c e r t a i n  p o i n t  i n  time were 4"  
A- - -- - ----- 

~ r a b a b l y  l a r g e l y  d u e  t o  *chance  factors. 
I C 

I 

It was t h e r e f o r e  c o n c l u d e d  t h a t  t h e r e  was u n l i k e l y  t o  b e  a + 

s s 

2 d. f i c a n t  , r a a t i o n d h i p  be tween  a n y  unit: ~ Y a r a c b e r i s t i c s  a n d .  
L _LA ---- - _ l _ I I _ I I - - - - - -  -- - 

-.% ,.- - abunaance  o f  e x p l o i t e d  s t o c k  s e g m e n t s  .for u n i t s  w i t h i n  ea&- . 
/' 

; 
reg ion-pe& s t r a t a  f o r  t h e  t h = &  e s t a b l i s h e d  i eg ion$ .  

- d 
das ' - \ 

3 .  

a 

. '  
- - - -  

- - - -- - - - - 
-  owh her, t h e  I ' n y e 6 t i g a t a k  ~_ t ra i t - -q . r aumk a r e - ~ t i l ~ i n - L h - ~ - ~ =  

-1 

\ 

deve lopmen t  s t a g e ,  h a v i n g  o n l y  been  openedd  up i n  1975. I* is - 4 ~  

',- , 
.. ' t h e r k f  rG .pas & b l e  tha , i  .some o p r a t o r r j  i n  t h i s  r e g i o n  may . . Y , - - - .  p b k s e s s  & u p < e r i o r  k n o w l e d g e - a n d .  hence  c o n s i s t e n t l y  e x p l o i t  a f e a s  

. . C . 
3 - . 

J , o f  s u p e r i a r  abundance.  To  a -vo id  t h e . b i a s  this l a t t e r .  effect , % 

F . I . '. r a - I 

' cou ld  i n t r o d u c e ,  - o n l y  o b s e r ~ a t i o ~ s  f r o r  thk t h r e e  o t b e =  ;e&nsF 
* ." * . . B 

- -- - 
- - - mere-includM i n  t h e  r e b ; e s s t o n , - 7  -jJ7 

a - -+ + 

Iia-astly, a few u k t s  fished f e y  - o q l y  - v e r y  s h o r t  p r i e d s  i n  - 
li . . 

. , 

, p a r t i c u l a r  region- ' t i&- &atq, aha, presnmab-ly b e c a u s e ' o f  theit - ; :- 
. ' -  , ' = @ - 

/ o n 8 a m i 1 i a r i t y  w i t h  t h e  grounds,-  recprded.!uch lower t h a n  a v e r a g e  
* 

C 

P 
c a t c a  rates. To t a k e  t h i s  i n t i  a c c o u ~ b .  a, l U ? r n "  duam). v z m i i b l e  

* - *  * .  

. .  was i n t r o d u c e d  t o  & r e g a t €  c a t c h  r a t e s  of t h o s e - .  miis- o p e r a t i n g  - 
r " Pi ,* + - 

9 .  a m , e 

, . less. t h a n  100' hour s .  i d  a g i v e n  te i0n-tt.e: from+ &st - 
* .  

- -  o f  t h e  o b s e r v a t i o n s .  
3 

- - - 

,-The d a t a  set . t h e r e f o r e  c o n s i s t e d  of c a t c h  p e t  6oar on a -.' 
. - - 

, '- 
I 

. . r e g i o n - y e a -  b a a s  f o r  almoat a l l  f e 1s bbatatidg "in* ea-ch .if . 
I 

G 
< - - 79 

' 
L 

- 4  - 
+ %  

e c 1 .  
6 - - a  . 



, . 
l e n g t h ,  .and h4' t r a w l e d  of each v e s s e l .  There were 

- 504 o b s e r v a t i o n s  altogether, with the--number o f  o b s e r v a t i o n s  . 
- w i i h i n  each r9g ion-year  st a t a  v i r g i n g  f r o 4  undsr  t e n  'to over - 

a - - 
0 

4 - - rorty: - * .- - 
- 

L - \ 
P 

I - 

tt. "t - -- p- 

1 
'k- . 

1 ,'-l L.. 

1 , '  . . l * 
5 '  4 r . i  

- - - - - - - - - 
J. 

- - - - < + - - - - - - - -  -- - L - -  -- - 

0 k 1 
. 2 

? - .  . ' J' 
Y s 

.r 4 

. . '  
9 

* 

. P 4 



Lt s i g n i f i c a n t  a t  t h e  95% l e v e l  f o r  e q u a t i o n  ( D . I . 6 ) .  b u t  f o r -  
* 

e 

e q u a t i o n  (Da , .7 )  t h e  BBP c o e f f i c i e n t  Wqs i n s i g n i  i c a n t .  This 
" - 2 r 

. A h e  A ' c o e f f i c i e n t  x a l u e s  and t s t a t i s t i c s  f o r  e a c h  o - - -- -- -- - - 
c h a r a c t e r i s t i c s  and t h e  c o r r e l a t i o n  c o e f f i c i e n t s  f o r  ,the t o t a l  

e q u a t i o n s  a r e  shown i n  T a b l e  VIII. a 

- -- - - I n -  iaw ~ f t b e i ; r r t r r i - ~ @ ~ a d ~ o f  - t ' h e l o  l i  G r l a o d e = , i t ~ L  

was used  t o ' e s t i m a t e  r e l a t i v e  f i s h i n g  powers, t h e s e  b e i n g  l i t t l e  

r " 
d i f  f e r e n ~ e  bet  ween t h e  e q u a t i o n s  i n  terms o f  e ~ p l a n a t o r y  power. 

. + It i m p l i e s  t h a t  1% i n c r e a s e = s  i n  v e s $ e l  l e n g t h  and  BBP* l e a d  to 
s m . 54XWand . l 8 %  i n c r e a s e s  i n .  f i s h i n g  pow e r ' r e s p e c t i v e l y ,  t h a t  

, s w i t c h i n g  from s i n g l e  t o  d o u b l e  r i g  w i l l  i n c r e a s e  f i s h i n g  power 
0 

by 30% and  t h a t  u n i t s  t r a w l i n g  4 o i ' l e s s  t h a n  100 h o u r s  i 
+ 

Y ' - I  

i c u l a r  r e g i o n - t i m e  q t p t a  have a  30% lower. f i s h i n g  power 
1 1  

i, , 
-- - 

a n  o t h e r  u n i t s z  

T h e  r e s u l t s  f o r  v e s s e l  l e n g t h  and  BHP a r e - n o t  p a r t i c u l a r l y  
3 

/ s u r p r i s i n g ,  s i n c e  v e s s e l  lesgth .is c l o s e l y  l i n k e d  t o  t h e  length 
A 

of f o o t r o p e  a n d  h e n c e  t h e  w i d t h  o c a c e a n  g l o o r  the n e t  or n e t s  
9 s u e e p  w h i l s t  BHP a f f e c t s  t h e  speed  w i t h  w h i c h  it c ' n  be towed. 





, The q u b s t a n t i a l  improvement  c a u s e d  b y  t h e  a d o p t i o n  o f  
t . d o u b l e  r i g  i s  somewhat l a r g e r  t h a n  e x p e c t e d .  The supposed  ,+ 

4 a d v a n t a g e s 1  o f  t h i s  t y p e  of g e a r .  tire t h a t  it i n c r e a s e s  t h e  
' 1  % 

feasible f oo t rope .  length, i m p r o v e s  t r a w l i n g  s t a b i l i t y  a n d  e a F e  - 

of h a n d l i n g  o f  the catch and a d d s  t;o t h e  v e r s a t i l i t - y  o f  t h e  
i . . * 

gear .  It may, h 6 r e r e r ,  l e a d  t o  i n s t a b i l i t y ,  e s p e c i a l l y  f o r  s .al i  

* a  

:To t e s t  t h e  s t a b i l i t y  o f  %he e s t i m  
Z 

l o g  l f n e a r  e q u a t i o n  was rerun on a r e g i  
- - - 

- -- - ---- - - - - - - - t - - -  - - -- 
--. - - - - - - - - - -- 
-- 

a y e a r l y  
+ - - - - - - - - - - - 

ba3sis,  T h e  95% c o n f i d e n c e  i n t e r v a l s  f o r  e a c h  qf t h e  c o e f f i c i e n t s  
3 - . - 

i n  t h e s e  segmenXed g r o u p i n g s  were t h e n  coiparea witb t h o s e  
I . . 

'estim'af,ed u s i n g  a l l  the d a t a  s i n u l t a n e o u s l y .  The r e s u l t s  ' a r e  

i 1 l u s t r a t ~ ; d  i n  ~ ~ ~ u r e - s  9, . 10, li, and 12. + - 

: I d e a l l y ,  t b e  i n t e r v a l s  for t h e  s u b g r o u p s  s h o u l d  encoatpass 

t r u e  f o r  the d o u b l e  r i g  c o e f f i c i e n t  i t  was n o t , _ t h e  c a s e  f o r  t h e  
2 ,  

c o e f f i c i e n t s  of t h e  1encjk-b. BBP'OX l e a r n  v a r i a b l e s .  T h e  - - 

1. L 

i n s t a b i l i t y  i b  t h e > . l e a r n  c o e f f i c i e n t  was p r o b a b l y  due  t o  t h e  - 

smal l .numbers  of o b s e r v a t i o n s  w i t h i n  e a c h  s t r a t a .  F o r  l e p g t h  and  , 
I 1  

BHP it was c o n s i d e r e d  t o  be due to t h e  h i g h  degree of 
B , 

c o r r e l a t i c n  brtreen t d g - t w h  var iabfe-s  r e s u l t i n g  i n  s u b s t a n t i a l  

7 .  
- m u l t i c o l l i n e a r i t y ,  The v a r i a t i c n s  were' t h e r e f  o r e  l a r g e l y  -, 

1 

----------=-HI---- I - 

1See S luczanowsk i  (1978, 18-20) ; 

 his test was s u g g e s t e d  ia G r i f f i n  e t  a l .  (1977, 20-28) 
& 
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x, power e s t i m a t e s ,  

The v e s s e l  c h a r a c t e r i s t i c s  a d o p t e d  f o r  t h e  t s s t a n d a r d n  

v e s s e l  ara s o a e w h a t  a r b i t r a r y ,  b u t  f o r  real ism a n d  t o  a s s i s t  i n  

l a t &  c o s t  e s t i m a t i c n ,  some k o r r e s p o n d e n c e  w i t h  t h e  a c t u a l  

v e s s e l s '  u s e d  i n  a r e g i o n  was ' c a d s i d e r e d  s a n s i b l e .  T h e  f d l l o d n g  

-farel d c u e d i  ' - -A -- 

' t gest Coa t a n d  S p e n k e r  Gulf  f l e e t  - 1 F 5 0  BHP a n d  d o u b l e  

/" -- - - -  

G u l f  S t .  V i n c e n t  a n d  ~ n v e s t i ~ a t o r  Strait f leets  - 13 metre, 1 6 0  

BHP a n d  s i n g l e  r i g .  

The f i s h i n g  power  o f  t h e  Uest coast a n d '  S p e n c e r  ~ u l f  s t a n d a r d  

v e s s e l  was 58% g r e a t e r  t h a n  t h a t  o f  t he  Gul f  S t  V i n c e n t  a n d  

I n v e s t i g a t o r  s t r a i t  s t a n d a r d  v e s s e l .  

o f  t h e  a b o v e  v a r i e d  f rom - 6 1  t c  1 .46 i n  t h e  Uest C o a s t  a n d  
h 

S p e n c e r  G u l f ,  f r o m  - 8 6  t o  1.10 i n  G u l f  S t .  V i n c e n t  a n d  f r o m  1.08 . 

. t o  1 .61 i n  I n v e s t i g a t o r  S t r a i t .  ~ h f  s' i n d i c a t e s  t h e  r e l a t i v e  
% * 

h o m o g e n e i t y  o f ,  t h e - G u l f  S t .  V i n c e n t  f l ee t  and t h e  g r e a t  
/ 

h e t e r o g e n e i t  c o a s t - s p e n c e r  Gul f  f l ee t .  
I 

U s i n g  e n (D.I. 1) , a g g r e g a t e  y e a r l y  e f f o r t  l e v e l s  f o r  
C e a c h  r e g i o n  essel h*durs were c a l c u l a t e d .  T h e y  a r e  

* 

shun, t a g e t h  e r w  U f u s - h r s  t r a w l e d ,  i n  T z b l e  I X .  

Note-  t h e  gradual i ~ c r e a k s  i n  t h e  adfstctive , e f f o r t  ,-- T s  p e r  

h o u r  - t r a w l e d  f o r  b o t h  main  f lee ts .  Prom 1968 t o  1977  t & e  



irrcreases t o t a l l e d  19.9% and 30.5% r e s p e c t i v b l y  f o r  t h e  Spencer  

Gul f  and Gulf  S t .  V incent  fleets, and occurred  d e s p i t e  the - 

a t t e m p t s  t o  c u r t a i l  v e s s e l  c a p a c i t y  o u t l i n e d  i n  S e c t i o n  B.11. 
b 

It i s  likely, however, t h a t  t h e  above a d j u s t m e n t s  still 

( A  

\, 
o v e r e s t i m a t e  r e l a t i v e  e f f o r t  i n  e a r i y  y e a r s  because of  t h e  

\ inability .to t a k e *  a c c o u n t  o f  i m p r o s e 6 s k i p p a r  and craw s k i l l  a d  
t 

~p 

equipuent  .l 
- - - - - -- -- LL 

t e c h n o ~ l o g i c a l  deve lopments  i n  g e a r  and 

King 



CHABGES 

" .  
- 

So f a r  i t  h a s  been a s s u m e d  t h a t l l d e n  i c a l  p a t t e r n s  of L-J \ '-, e x p l o i t a t i o n  o c c u r r e d  i n  a l l  y e a r s  b i t h  r e s p e c t  t o  s e a s o n a l  
r 

v a r i a t i o n  i n  a b u n d a n c e ,  T h i s  i d  i n  p r a c t i c e  u n l i k e l y  t o  b e - L h _ e _ e _ -  
- - - - -- - -- -- 

case. T h e r e  ' h a v e  i n  f a c t  b e e n  o b v i c u s  c h a n g e s  i n  t h e  w i t h i n - y e a r  

d i s t r i b u t i c n s  o f  s f  f o r t  w i t h i n  e a c h  r e g i o n .  Uha t  a r e  n e e d e d  a r e  
- -- 

.the s t a n d a r d  effort patrern e q u i v a l e n t s  o f  t h e  o b s e r v e d  geafiy 

e f f o  t l e v e l s ,  t h a t  i s  t h o s e  y e a r l y  e f f o r t  l e v e l s  r e q u i r e d  t o  9 
t a k e  &e o b s e r v e d  a n n u a l  c a t c h e s  y i t h  a  s t a n d a r d  w i t h i n -  y e a r  

e f f o r t  d i s t r i b u t i o c .  

The most r ea l i s t i c  s t a n d a r d  e f f o r t  p a t t e r n  ro assume for a 
> 

r e g i o n  is  o n e  b a s e d  on  a c t u a l  p r a c t i c e s .  T h e  a e r a g e  ' s e a s o n a l  
- - - --- 

i, - - -  
-- -- - - ----- 

- -  

- 

e f f o r t  p a t t e r n s  for e a c h  r e g i o n  h a v e  a l r e a d y  b e e n  d e r i v e d  i n  

S e c t i o n  B .V. The  p r o b l e m  i s  how to  d e d u c e  t h e  y i e l d s  w h i c h  would  
. I  

h a v e  been  t e e n  w i t h  t h e s e  s t a n d a r d  e f f o r t  p a t t e r n s  f r o m  t h e  

- y i e l d s  t a k e n  with t h e  e f f o r t  p a t t e r n s  a c t u a l l y  a d o p t e d .  

Prawn s t o c k s  e x h i b i t  v e r y  s t r o n g  n a t u r a l  m o r t a l i t y  c y c l e s ,  

h e n c e  s u g g e s t i n g  t h a t  t h e  m a j o r  p a r t  of t h e  u i t h i n - y e a r  -*; @--@\ 
a b u n d a n c e  c y c l e  is  d u e  t o  n a t u r a l  f a c t o r s .  r b i s  i s  s u p p d r t e d  b< 

t h e  e s t i m a t e s  - made by K i n q  (1978, 126)  of_thebnatura1 a n d  

f i s h i n g  m o r t a l i t y  r a t e s  f o r  t h e  S p e n c e r  G u l f  s t o c k  a n d  t h e  



- 

o b s e r v e d  &stabilx~ of %h~-&cnal a b u n d a p c e  c y c l e  i n  S p e n c e r  

G u l f  d e s p i t e  s i g n i f i c a n t  c h a n g e s  i n  t h e  s e a s c n a l  e f f o r t  
J' 

p a t t e r n .  1 I t  was t h e r e f o r e  c o n s i d e r e d  r e a l i s t i c  tol a s s u m e  t h a t  

o b s e r v e d  m o n t h l y  c a t c h  r a t e s  w o u l d  b e  u n a f f e c t e d  b y  

r e d i s t r i b u t i o n  of effort t o  meet t h e  stan-d.@d p a t t e r n s .  

It f o l l o w s  t h a t  s t a n d a r d  e f f o r t  p a t t e r n  e q u i v a l e n t s  o f  t h e  
i .  
' = - - ac-1 ~i&& k r e l s  -fer--eat-h i f g i o a  a n d  pericd-ceuU -be - - ----,:----- 

c a l c u l a t e d  f rom;  

t h a t  i s  
12 

where: 

Y t  = t h e  a c t u a l  c a t c h  l e v e l  i n  y e a r  t 

(D. IV. I) 

X t  = t h e  e f f o h  l e v e l  r e q u i r e d  t o  t a k e  Yt a s s u q i n g  a 

s t a n d a r  -- d i s e d  - e f f o r t  - - p a t t e r n  -- - -  
- - 

9 
- 

? ' 
. . 

it.. - . . .* 

Hj = t h e  s t a n d a r d  e f f o r t  share i n  month j o f  a n y  y e a r  
t 

(Y/X) j t  = t h e  a c t u a l  c a t c h  r a t e  i n  n o n t h  j o f  y e a r  t. 

B e c a u s e  t h e  p r o c e d u r e  made use of a c t u a l  m o n t h l y  c a t c h  r a t d s  i t  

c o u l d  o n l y  be a p p l i e d  i n  y e a r s  when o b s e r v a t i o n s  were a v a i l a b l e  . 

f o r  a l l  months .  T h i s  p r e c l u d e d  its u s e  f o r  t h e  West C o a s t  i n  

1968, 1969, 197+, 1972, a n d  1973, G u l f  S t .  V i n c e n t  in 1968 a n d  

I n v e s t i g a t o r  S t r a i t  i n  1975. 



T a b l e  I X .  T h e  m a j o r  i m p a c t  was i n  S p e n c e r  G u l f  where  e f f o r t  h a s  , . 
Q g r a d u a l l y  b w o m e  more c o n c e n t r a t e d  i n  t h e  p e r i o d -  of maxi  mum 

prawn a b u n d a n c e .  + 

I .  
r 

.,, T h e  o t h e r -  f a c t o r - s  d e t e r m i n i n g  thea  a b u n d a n c e  o f  t h e  4 

1 

e x p l o i t e d s t o c k s  r i t h i n  a  g i v e n  k g i o n  a n d  y e a r  a re  t h e  areaq  

a n d  d e p t h  :uhe ' re  ' t r a w l i n g  i s  u n d e r t a k e n .  S i n c e  on- ly  b o t t o m  
1) ,-a ,A _ - - -  - -- - -- 

t r a r l i n g  h a s  beer? u n d e r t a k e n  ,ip t h e  f i s h e r y ,  n o  a d j u s t m e n t  for  9 
9 '  e 

c h a n g e s  i n  t h i s  f a c t o r  i s  n e c e s s a r y .    ow ever it i s  EkeX'y  t h a t  
\. * 

I - 
t h e r e  hav€  baen  c h a n g e s  b e t w e e n  p e a r s  i n  t h e  w i t h - i n - r e g i o n '  

- - 

l o c a t i o n s  of t r a w l i n g .  U n f o r , t u n a t e l y  l i t t l e  i n f o r a a t i o n  on s u c h  . 
/ 

c h a ~ g e s  is  a v a i l a b l e .  I t  h a s  b e e n  s u g g e s t e d  t h a t  o p e r a t o r s  i n  .* 
4 

G u l f  S t .  V i n c e n t  h a v e  i n c r e a s e d  t h e i r  e f f o r t  i n  l c c k t i d n s  clcser 
s 

t o  t h e  n u r s q r g  a r e a s  where a r e  smaller b u t  more 

a b u n d a n t .  1 T h i s  Is c o n s i s t e n t  w i t h  t h e  o b s e r v e d  d e c l i n e  i n  t h e  

p r t c e - d i f  f e r ~ n t i a  1- f o r ~ a v l r s  frola t h i s - r e q i o n  s* - f fn for tuna te f  y--- 

h o w e i e r ,  no  q u a n t i t a t i v e  a d j u s t m e n t  f o r  teis f a c t o r  was 

p o s s i b l e .  - 

 he-affect of t h i s  t r e n d  would be t o  i n c r e a s e  t h e  r a t e  o f  

f i s h i n g  m o r t a l i t y ,  and= h e n c e  e f f e c t i v e  e f f o r t ,  f o r  a g i v e n  

number o f  h o u r s  f i s h i n g .  I t  i s  t h e r e f o r e  l i k e l y  t h a t  r e l a t i v e  

e f f o r t  l e v e l s  i n  G u l f  St. V i n c e n t  i n  e a r l y  years were $ornewhat 

less t h a n  e s t i m a t e d .  ------------- ----- 
- - -  - - - - - - - - - - - -- 

1This o p i n i o n  was e x p r e s s e d  b y  o n e  o f  t h e  o p e r a t o r s  d u r i n g  
-& d i s c u s s i o n  w i t h  t h e  a u t h o r .  

- 

* 
3 

2See s e c t i o n  B . V I .  



FISHING EFPORT STANDARDISED POR CHANGES: 
I# VESSEL P I S H ~ G  POWER AHD smsom, 

DISTRIBUTIO# OF FISHING BY REGION FOR YEARS 
1968 TO 1977 

West Coast '. 
1 

Year Actual hours '. Standard veasel Standard vessel . .  
e rawled , hours trawled standard distribution 

hours trawled 
- - - - - - - - - - A - A - - - A 

bi 
-- 

1974 5 306 4834 5021 

19 75 6081 6299 '64 08 

1976 3562 - 2539 2511 

197 7 1393 88 7 1050 
P r 

- - - - - pp- - - -  - - - - -  Pi - - L '- -- -- 
o c  

Spencer Gulf 
< 

Year Actual hours Standard veeeel Standard veesel 
t ravled hours trawled standard distribution a 

hours trawled 



Gulf Sf. Vincent 
* ' 

, Year Actual hours . Standard vessel Standard vessel v - 
trawled * hours trawled Btandard distribution 

hours trawled 

1976 11758 12 388 12398 

1977 10137 9966 10031 

. t 

- 
Investigator Strait 

Year Actual hours Staddard Geeeel Standardveeeel - 
-- trawled - - - houra trawled-- atandar8- die€r-ibtteon - - - --<- - 

houre trawled 

1976 , 4333 5143 5215 , 





1. IBTBODUCZOBY COSE$'IITS ' 
I 

. 
I 

6 

A s  c o n c l u d e d  i n  S e c t i o n  C.1, t h e  S o u t h  A u s t r a l i a n  prawn 

s t o c k s  are b e i n g  e x p l o i t e d  i n  a  most e f f i c i e n t  m n n e r  when t h e  

econarnic  s u r p l u s  - f r o m  each steckisslaxioaise&-i.ne;lcb _ 

p e r i o d ,  t h i s  s u r p l u s  c o p s i s t i n g  o f  consumer and  p q d u c e r  

s u r p l u s e s  and r e s o u r c e  r e n t s .  
- - -  

To c a l c u l a t e  t'hese optimum p o s i t i o n s ,  it - i s  n e c e s s a r y  t c  

e s t i m a t e ,  for  e a c h  p e r i o d ,  f 
1. The demand f u n c t i o n  • ’ o r  t h e  y i e l d  d e r i v e d  f rom t h e  

< '  

e x p l o i t a t i o n  o f  e a c h  s t o c k ,  

2.   he c o s t  f u n c t i o n  f o r  f i s h i n g  e f f o r t  a p p l i e d  t o  e a c h  J t o c k ,  

3. The y i e l d  f u n c t i o n  f o r  e a c h  s t o c k .  

However, a s  t h e  f u t u r e  i s  unknown, t h e s e  estimates must  b e  b a s e d  

on o b s e r v a t i o n s  o f  p r e s e n t  and p a s t  c o n d i t i o n s  o n l y ,  and  s o  ?re 

a t  b e s t  s o n e u h a t  a p p r o x i m a t e .  It f o l l o w s  t h a t  c o n c l u s i o n s  b a s e d  

on s u c h  e s t i u a t q s  mus t  a l s o  b e  c o n s i d e r e d  t e n t a t i v e .  Management 
e 

s h o u l d  t h e r e f o r e  a l w a y s  be r e a d y  t o  a l t e r  p o l i c i e s  t o  t a k e  

a c c o u n t  o f  imprcved  knowledge a s  t o  t h e  n a t u r e  o f  Fe 
- f u n c t i o n s  and a l s o  o f  c h a n g e s  i n  t h e  f u n c t i o n s  t$ens@lves .  

- . AS d-ffcwxa%in-io~&+nes&eexmw&c&~~f 
I 

f i s h e r i ~  e x p l d t  a t i o n  have highl&ghfeddrem~~erent s o n l y  , by 
1 

as inmi r ig  p e r f e c t l y  e l a s t i c  dsgand a n d  c o s t  f u n c t i o n s .  T h i s  
I 



a p p r o a c h  w i l l  b e  i n i t a l l y  f o l l o w e d  i n  t h i s  study a l s o .  Hoveaer,  

q u a l i t a t i v e  e s t i m a t e s  of t h e  d i r e c t i c n  of b i a s  i n t r o d u c e d  b y  

i g n o r i n g  t h e  o t h e r  com$onents o f  t h e  ' t o t a l  e conomic  s u r p l u s  *ill 
Q 

a l s o  be made. 

R a t h , e t  t 'han t r y  t o  p r e d i c t  t h e  f u t u r e ,  the a n a l y s i f  w i l l  
=- , * 

c o n c e n t r a t e  o n  e s t i m a t e s  o f  c u r r e n ?  f e v e n u e  a n d  c o s t  
* -- - - -- - - 

for  t h e  f i s h e r y .  comments w i l l  t h e n  be made 

o f  a d j u s t m e n t  n e c e s s a r y  t o  take a c c o u n t  o f  c h a n g e s  i n  t h e  

r e l a t i v e  - r a t e s  o f  i n c r e a s e  of r e v e n u e  
a 

and c o s t  l e v e l s .  





t h o s e  i n  -more r e c e n t  y e a r s  k e c a u s e  o f  t h e  effect on Gul f  
'- 

, l e v e l s  of t h e  d r a m a t i c  e x p a n s i o n  o f  c a t c h  -- i n  t h e  S t r a i t .  I-f sdchq  

moveraent d i d  o c c u r ,  one  would e x p e c t  a  marked d e c l i n e  i n  Gu l f  

S t .  V i n c e n t  c d t c h  ra tes  i n  1976 and  1977. The a b s e n c e  o f  such ,  a  
' + / 

d e c l i n e  p r o v i d e ?  s t r o n g  e v i d e n c e  t h a t  S t .  V i n c e n t  s t ~ c k  l e v e l s  

a r e  i n d e p e n d e n t  o f  effort X e v e l s  i n  I n v e s t i g a t o r  S t r a i t .  It 
- - - - - - - - - - - - 

- f o l l o w s  t h a t  Gul f  S t .  T l iacent  c a t c h - e f f o r t  c o m b i n a t i o n s  for  t h e  

p e r i o d  b&fore t h e  deve lopmen t  cf t h e  I n v e s t i g a t o r  S t r a i t  g r o u n d s  
B 

1 I 

The e s t i m a t e d  y e a r l y  y i e l d - e f f o r t  c o m b i n a t i o n s  fo r  each o f  

Uest -Coas t ,  s p e n c e r  Gul f ,  Gul f  S t .  V i n c e n t  a n d  X n v e s t i g a t o r  
1. 

S t r a i t  a r e  l i s t e d  f n ' T a b l e  X. Because o f  t h e  e x p l o r a t o r y  n a t u r e  
i o f  t h e  1968 o p e r a t i o n s  c n  t h e  West C o a s t  and i n  G u l f  S t .  a 

e 

2 
.rr: V i n c e n t ,  t h e  o b s e r v a t  n s  f o r  t h i s  y e a r  i n  t h e s e  r e g i o n s  were 

> a d d i t i o n ,  b e c a u s e  t h e  e x t r e m e l y  h i g h  1974 c a t c h  r a t e  i n  S p e n c e r  

Gul f  was c o n s i d e r e d  'to be d u e  to a t n o r m a l l y  f a r o u r a b l e  ' 

e n v i r o n m e n t a l  f a c t o r s ,  a n d  -was t h e r e f o r e  & s u s t a i n a b l e ,  it was  . , -* 

i 
a l s o  o m i t t e d  f rom f a r t h e r  a n a l y s i s .  The r e m a i n i n g  o b s e r r a t i t k  

f o r  each o f  h e  e s t a b l i s h e d  r e g i o n s  are p l o t t e d  i n  , ~ i ~ u k e s  13, f * 
14 and 15.1 i 

The y i e l d  e q u a t i o n s  d e r i v e d  t h e o r e t i c a l l y  i n  sectid; C.11, 

namely e q u a t i o n s  (C , If .  IS) and (C. 11.16) , were a p p l i e d  k o  ' t h e  ----.-----------.- 
A 

l D i s r e g a r d  t h e  r i g h t  hand a x i s  a t  this s t a g e ,  its s i g n i ? i & a n c e  
w i l l  be e x p l a i n e d  a t  a l a t e r  s t a g e .  
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p l o t t e d  y i e l d - e f f o r t -  c o m b i n a t i o n s .  T h e  
7 - a seeg iven i -  

Table X I .  Because  o f  t h e  v e r y  l i m i t e d  number o f  o b s e r v a * i o n s  f o r  

I n v e s t i g a t o r  S t r a i t  and *t&-dependence w i t h  ~ u l f  S t .  

V i n c e n t ,  e s t i m a t i o n  o f  its y i e l d  c u r v e  was n o t  a t t e m p t e d .  

The h y p o t h e s i s e d  e q u a t i o n s  bo th  p r o v i d a d  an ' ex t r eme ly  good 

f i t  f o r  S p e n c e r  G u l f .  I n  a d d i t i o n ,  a l l  o f  the c o e f f i c i e n t s  were 

i n  th -e  r e q u i r e d  r a n g e s .  I n  f a c t  t h e  two e q u a t i o n s  l e d  t o  a l m o s t  
- --- - 

i d e n t i c a l  y i e l d  c u r v e s  o v e r  t h e  o k s e r v e d  e f f c r t  r ange .  

 or Gulf  S t .  V i n c e n t ,  t h e  d o u b l e  l o g  e q u a t i o n  a g a i n  

e x p l a i n e d  a l m o s t  a l l  s f  the  observed yield-effort va r i a t - i on  

w h i l s t  t h e  f i t  p r o v i d e d  by t h e  a s y a p t o t e  e q u a t i o n  was a l s o  

adequa te .  The e s t i m a t e d  c o e f f i c i e n t s  a l s o  had  a c c e p t a b l e  v a l u e s .  

The c u r v e s  i m p l i e d  by b o t h  e q u a t i o n s  had  more g r a d u a l  r a t e s  of 

d e c l i n e  i n  t h e i r  s lopes  t h a n  d i d  t h o s e  f o r  S p e n c e r  G h l f ,  and  

were n o t  s i g n i f i c a n t l y  d i f f e r e n t  from s t r a i g h , t  l i n e s  t h r o u g h  t h e  

o r i g i n .  

Al though t h e  d o u b l e  l o g  model had s l i g h t l y  g r e a t e r  

e x p l a n a t o r y  power f o r  b o t h  gulfs, t h e  a s y r n ~ t c t e  b a s e d  e q u a t i o n s  

were a d o p t e d  f o r  f u r t h e r  s t u d y  b e c a u s e  o f  t h e i r  g r e a t e r  

t h e o r e t i c g l  c o r r e c t n e s s .  The e s t i m a t e d  y i e l d  e q u a t i o n s ,  i n  t h e i r  

o r i g i n a l  form were: 
I 

1, F o r  S p e n c e r  Gulf 

(E. 11. 1) 
-- 

2. For Gulf  St. V i n c e n t  P 

-- -- 
Y = 85000000000 (1 - .99999999996*Xv) (E~11.2) , 



- - 

TABLE X I  

ESTIMATED R E G I ~  Y I ~ D  CURVES 

Equation (c .11 .16) :  log (i - ~ / a )  

Region a B t stat. 
- 

W. Coast n,a. n.a. 

Spencer 3,80O,.OOQ -,0000170' 32.10 - .-974 - - - 
S t .  Vincent 85,000,000,000 -.000000000441 21.36 ,919 

Equation (C.II.15): log Y = a + b log x 
RegionM a t stat. b t s t a t .  

W. Coast 0.62 0.5 

Spencer 6.04 11.9 

St. Vincent 3.98 6.5 



% - - -- - . 
where:  - 
X s  = E f f o r t  l e v e l  i n  S p e n c e r  G u l f  i n  Uest G u l f  a n d  S p e n c e r  Golf 

s t a n d a r d  v e s s e l  u n i t s  

X v  = E f f o r t  l e v e l  i n  Gulf  S t .  V i n c e n t  i n  G u l f  S t  V i n c e n t .  a n d  

I n v e s t i g a t o r  S t r a i t  s t a n d a r d  v e s s e l  u n i t s .  

The c o r r e s p c n d i n g  y i e l d  c u r v e s  are shown i n  F i g u r e s  1 4  a n d  15 

Note  t h a t  r ~ l a t i v e  e f f o r t  l e v e l s  i n  e a r l y  y e a r s  were 

p r o b a b l y  l e s s  t h a n  e s t i m a t e d ,  b e c a u s e  cf i m p e r f e c t  - -- 

- s t a n d a r d i s a t i o n  f o r  c h a n g e s  i n  f i s h i n g  power a n d  r e l a t i v e  

a b u n d a n c e  o f  t h e  e x p l o i t . e d  s u b s e c t i o n s  o f  t h ~  a . v a i l a b l e  s t o c k s . 1  

* The  e r r o r  i s  l i k e l y  t o  be g r e a t e s t  i n  G u l f  St. V i n c e n t  b e c a u s e  
f 

-_ o f  t h e  recent move t c w a r d o  g r e a t e r  e x p l o i t a t i o n  i n  a r e a s  o f  . 

maximum s t o c k  d e c s i t y .  Uhen ccmbined  w i t h  t h e  g e n e r a l  i n c r e a s e s  

i n  e f f o r t  o v e r - t i m e ;  t h i s  o v e r - e s t 3 m a t e  bas 5a&-th= e - f f e ~ f ~ f - ~ ~  

r e d u c i n g  t h e  a p p a r e n t  ca tch  r a t e  d e c l i n e  a t  h i g h e r  e f f o r t  

l e v e l s .  T h e  p o s s i b l e  p o s i t i o n  o f  t h e  t r u e  y i e l d  c u r v e  f o r  G u l f  
' 

S t .  V i n c e n t  i s  i n d i c a t e d  by t h e  b r o k e n  l i n e  i n  ~ i ~ u r e - 1 3 .  
\- 

B e c a u s e  o f  t h i s  u n d e r - a d ' j u s  t m e n t ,  i t  was c o n s i d e r e d  t h a t  o n l y  

t h e  S p e n c e r  G u l f  e q u a t i o n  g a v e  a r e a s o n a b l e  estimate of t h e  t r u e  

y i e l d  c u r v e .  

F o r  t h e  V e s t  C o a s t  t h e  f i t  o f  t h e  d o u b l e  l o g  e q u a t i o n  was  
- -- - - - - - - - - - - -- -- -- 

i n f e r i o r  t o  t h a t  g i v e n  f o r  t h e  g u l f s ,  b u t  more i m p o r t a n t l y ,  t h e  



I 

. v a l u e  o f  b was' greater t h a n  one ,  i m p l y i n g  an i n c r e a s i n g  r a t h e r  
P 

t h a n  d e c r e a s i n g .  s i o  ~ e ,  a  result which 9s b i o l o g i p d l y  

i m p o s s i b l e .  The optirntlm a s y m p t o t e  e q u a t i o n  was 
, 

u n d e f i n e d ,  w i t h  t h 6  e x p l a n a t o r y  power o f  t h e  e q u a t i o n  i n c r e a s i n g  

c o n t i n u o u s l y  w i t h  i n c r e a s e s  i n  a .  

The-unusua l  s h a p i e  o f  t h e  esti_saa_t&d ~ e s t  C o a s t  y i e b L c u i e  -- 

s u g g e s t s  t h a t  t h e  o b s e r v e d  a n n u a l  c a t c h - e f f o r t  c o m b i n a t i o n s  on 

which i t  was based  do  n o t  r e p r e s e n t  s u s t a i n a b l e  p o s i t i o n s .  T h i s  
-- 

a p p e a r s  t o  c o c f l i c t  w i t h  t h e  f a c t  t h a t  prawns a r e  c o n s i d e r e d  a n  

a n n u a l  c r o p .  However, t h e  a n n u a l  c r o p  c o n c e p t  is  t o  some e x t e n t  
1 

a n  o v e r - s i m p l i c a t i o n .  Depending  on  t h e  l e v e l  o f  f i s h i n g ,  a d u l t  

p rawns  Bay l i v e  f o r  up t o a t h r e e  y e a r s .  The g r e a t e r  t h e  l e v e l  o f  
* 

e x p l o i t a t i o n  t h e  lower t h e  a v e r a g e  a g e  o f  prawns i n  t h e  s t o c k .  

two s e p a r a t e  s h o r t - r u n  y i e l d  c u r v e s . 1  The first c o v e r s  t h e  

p e r i o d  up u n t i l  1973, d u r i n g  which e f f o r t  was expand ing .  Here 

c a t c h  r a t e s  were a b o v e  s u s t a i n a b l e  l e v e l s  due  t o  t h e  p r e s e n c e  o f  

l a r g e  numbers  of o J d e r  a n d  l a r g e r  prawns n o t  c a p t u r d  d u r f i g  
-- 

i I 
-L 

e a r l i e r  y e a r s ,  whenT'.the r e g i o n  was f i s h e d  less i n t e n s i v e l y .  

After 1973, b e c a u s e  o f  t h e  p r i o r  h i g h  l e v e l s  o f  e x p l o i t a t i o n ,  

n o t  much more t h a n  o n e  y e a r  c l a s s  of prawns was p r e s e n t  and t h i s  

had t U- eff-ecL'c&-siqxxificantlpke duc i*heca*hzte - -L  - 
t h o u g h  e f f o r t  had a l s o  d e c l i n e d  c o n s i d e r a b l y .  a l t e r n a t i v e  
---go-------- -*--- 

4 

=The r e l a t i o n s h i p  be tween  s h o r t - r u n  and  long - run  y i e l d  c u r v e s  is i 

t? 

o u t l i n e d  i n  Copes (1978, 25-27) 

* 

1 07 

T' 



t h e  e a r l y  1 9 7 0 1 s  t o  r e d u c e  t h e  p a r e n t  s t o c k  b e l o w  t h a t  r e q u i r e d  

t o  m a i n t a i n  t h e  p r e v i o u s  r e c r u i t m e n t  l e v e l s ,  d e s p i t e  t h e  v e r y  

h i g h  f e r t i l i t y  of t h e  s p e c i e s .  B o t h  e x p l a n a t i o n s  s u g g e s t  t h a t  
1 

t h e  s u s t a i n a b l e  y i e l d  c u r v e  is somewhere  b e t w e e n  t h e  1969-74 a n d  
', 

1975-77 y i e l d - s f f o r  t p a t h s .  A p o s s i b l e  s u s t a i n a b l e  y i e l d  c u r v e  - 

is shqwg i n  P i g u r e  13. - - - - A - -- - - ,, 
- -- - 

T h e  a b o v e  r e d u c t i o n  i n  a v e r a g e  a g e  o f  - ~ ~ a w n >  c a u g h t  h a s ,  of 

c o u r s e ,  a l s o  o c c u r r e d  i n  o t h e r  r e g i o n s  t o  some e r t e n t . / ~ o v e r o r ,  

i t  has '  been  l a r g e l y  t a k e n  i n t o  Paccmnt,- &s&ci&- at-Eigh -- 

e f f o r t  leveis,  by t h e  ma in tenance!  o f  ' e f f c r t  t these + l e v e l s  f o r  Se 
a number o f  y e a r s .  %J 

i 

Note  t h a t  t h e  e s t i m a t e d  y i e l d  curles a r e  a t  b e s t  

a p p r o x i m a t e .  I n  a d d i t i o n ,  t h e y  r e p r e s e n t  a v e r a g e  p o s i t i o n s  o n l y .  
4 
* .  

A s  d i s c u s s e d  i n  S e c t i o n  B.111, t h e  a n n u a l  r a t e  o f  rege r a t i o n ,  
- - - - - - - - 

Z \ 
- - - - - - - - - - - 

a n d  h e n c e  t h e  yield - a t  a  g i v e n  e f f c r t  l e v e l  f o r  each s t o c k  i s  

s u b j e c t  t o  s i g n i f i c a n t  random v a r i a t i o n .  

It is, t h e r e f o r e ,  p e r h a p s  more r e a l i s t i c  t o  t h i n k  i n  terms 

o f  a y i e l d  b a n d  r a t h e r  t h a n  a s i n g l e  c u r v e  f o r  e a c h  s t o c k .  Such  

b a n d s  a r e  i n d i c a t e d  by r h e  d o t t e d  l i n e s  on e i t h e r f i d e  o f  t h e  
I 

e s t i m a t e d  y i e l d  curves i n  F i g u r e s  13 t o  15. For i l l u s t r a t i v e  

p u r F o s e s  a 5% v a r i a t i o n  o n  e i t h e r  s i d e  of t h e  e s j i  t e d  y i e l d  3 
l e v e l s  bas heenused,- 
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virtually a l l  of t h e  p rawn c a t c h  i s  p u r c h a s e d  b y  l o c a l  

p r o c g s s i n g  c o m p a n i e s ,  w i t h  a smali g r o u p  t a K i n g  t h e  b u l k  of t h e  
i / c a t c h .  ' ~ h e s e  p r o c e s s o r s  i n  t u r n  sell l a r g e l y  t o  t h e  w o r l d  

m a r k e t ,  t o  which S o u t h  A u s t r a l i a  i s  b u t  a v e r y  small  s u p p l i e r .  
A - - - - - - -A A - - - - &- -- - - --A 

~ o n p k t i t i o n  b e t w e e n  t h e  p r o c e s s o r s  i s  s u c h  that t h e y  o p e r a t e  on  

e s s e n t i a l l y  a k u p  b a s i s .  

A s  a result of t-kese factors, fisher me^ norm&&y f a c e - a n  - 

e x t q e m e l y  e l a s t i c  demand c u r v e  for t h e i r  c a t c h ,  w i t h  the p r i c e  

b e i n g  d e p e n d e n t  on  w o r l d  demand a n d  s u p p l y  c o n d i t i o n s .  The 

a n n u a l  r e v e n u e  f u n c t i o n  

r e f l e c t e d  b y  a f u n c t i o n  

TRt = , P t  Y t  
- -- 

where: 

TRt  = t h e  t o t a d  r e v e n u e  

f o r  e a c h  r e g i o n  i s  t h e r e f o r e  a c c u r a t e l y  

o f  the f 'orm 

(E* 111 1 ) 

i n  y e a r  t 

P t  = -&he  a v e r a g e  p r i c e  p e r  u n i t  of  c a t c h .  
"P- 

~ b t e  t h a t  ~t-is a f f e c t e a  by t h e  a v e r a g e  size of p r a w n s  c a u g h t ,  
% 

w i t h  l a r g e r  n s  commanding s i g n i f i c a n t  p r i c e  premiums.  A s  

b i s c o s s e d  i n  S e c t i o n  B.V. a v e r a g e  .> prawn size i n  tarn d e p e n d s  on  
I 

t h e  a r e a s  a n d  times o f  f i s h i n g .  G i v e n  t h a t  t h e  e s t i m a t e d  y i e l d  
- 

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

* s i n  e a c h  r e g i o n ,  for  c o n s i s t e n c y ,  p r i c e  osfiarates were b a s e d  on  
- - --- - - -- - - - -- 

n o r m a l  s i z e  c o m p o s i t i o n s  o f  catch a l s o .  



-& -2 d 

- - - -- 
I 

T Estimates o f  a v e r a g e  y e a r l y  p r i c e s  i n  e a c h  r e g i o n  &re shown 1 ,  

i n  T a b l e  Y. N o t e  t h e  v a r i a b i l i t y  o f  p r i c e s  i n  a l l  r e g i o n s  c a u s e d  

by random f l u c t u a t i o n s  i n  w o r l d  demand a n d  s u p p l y .  

I n  o r d e r  t o  b a l a n c e  out scae 65 the random f l u c t u a t i o n s  i n  . 
p r i c e s ,  t h e y  were a v e r a g e d  o v e r  t h e  t h r e e  mos t  r e c e n t  f i n a n c i a l  

y e a r s ,  1975-76 tc 1977-78,  l e a d i n g  t o  t h e  f o l l o w i n g  a v e r a g e  

pr ice  estimates o v e r  this periLcd: - 

West C o a s t  - $2.95 p e r  kg. 

S p e n c e r  ~ u l f  - $2.95 p e r  kg .  

G u l f  St. V i n c e n t  - $4.07 p e r  kg.  

I n v e s t i g a t o r  S t r a i t  - $3.54 p e r  k g .  
v r 

The  t o t a l  r e v e n u e  e q u a t i o n s  b a s e d  on t h e s e  p r i c e s  are: 

where:  

TRw, TRs, TRv a n d  TRi  = t o t a l  r e v e n u e  i n  t h e  West C o a s t ,  S p e n c e r  

G u l f ,  G u l f  S t .  V i n c e n t  a n 3  I n v e s t i g a t o r  S t r a i t  r e s p e c t i v e l y .  
, b 

S i n c e  t o t a l  r e v e n u e  i s  p r o p ~ r t i o n a l  t o  y i e l d ,  t h e  y i e l d  

b a n d s  i n  F i g u r e s  13, 14  and 15 c a n  a l s o  be u s e d  t o  r e p r e s e n t  t h e  

p o s s i b l e  t o t a l  r e v e n u e  p o s i t i o n s  i n  e a c h  z e g i c n .  The i a o n e t a r y  
-- 

scale i s  i n d i c a t e d  on t h e  r i g h t  h a n d  v e t t i c a l .  a x i s  i n  e a c h  

- - - - - - - - - - - -- 

f i g u r e .  



major,  s e g ~ e n t s :  

1. O p e r a t i n g  costs, which a r e  a  f u n c t i o n  of t h e  time s p e n t  

f i s h i n g ,  f o r  example  e x p e n d i t u r e  o n  f u e l ,  r e p a i r s  and  

m a i n t e n a q c e  a n d  p r y v i s i o n s .  
il 

2. Labour  costs, which  a r e  n o r m a l l y  e x p r e s s e d  a s  a  p e r c e n t a g e  o f  

a 3. F i x e d  cq&s s u c h  a s  l i c e n c e  and o t h e r  fees, d e p r e c i a t i o n  and 
+T 

'1 
c o s t  o f  c a p i t a l .  

- It i s  t r a d i t r o n a l  i n  f i s h i n g  o p e r a t i o n s  foY h i r e d  s k $ p p e c s  - 

a n d  crews t o  b e  p a i d  on a  s h a r e - o f - r e v e n u e  b a s i s , '  and  t h i s  $2- ' 

p r a c t i c e  is n o r m 1  i n  t h e  S o u t h  A u s t r a l i a n  prawn f i s h e r y .  
-+ 

P o s s i b l e  a d v a n t a g e s  a r e  t h a t  i t  i m p r o v e s  s f f i c i e n c y ,  and t h a t  it 

e n a b l e s  r i s k  t o  be  s h a r e d  be tween  c v n e r  and  crew.2. a e ( ; r i f f i n  'a e t  

a l .  (1976) have ,  t h e r e f o r e ,  a r g u e d  t h a t  l a b o u r  c o s t s  s ~ o a l d  be 
- - - 

- 
-- - - - - - - - - - - -- -- -- -4- -p--p 

r e g a r d e d  a s  a  f u n c t i o n  o f  g r o s s  r e v e n u e  r a t h e r  t h a n  time spe 'nt  a& 

f i s h i n g .  ' 

T h i s  l i n e  of r e a s o n i n g ,  however,  i g n o r e s  t h e  f a c t o r s  

d e t e r m i n i n g  t h e  s h a r e  p e r c e n t a g e s .  W h i l s t  i n  the s h o r t  r u n  t h e s e  

s h a r e s  a r e  f i x e d ,  t h e i r  v h u e s  w i l l  be s u c h  t h a t  expected crew 

payments  t h e  l o n g  term a r e  d e p e n d a n t  on t h e i r  wages i n  

a l t e r n a t i v e  eap loymen t .  It f o l l o w s  i n  t h a t  l a b o u r .  c o s t s  = a r 6  

----me------------ 
- - - - - - - - - - - - - - - 

lsee Z o e t e w e i j  (1957) 







The a b o v e  s u b m i s s i o n s  claim t h a t  c o s % s  p e r  u n i t  of e f f o r t  

for t h e  s t a n d a r d  Spencer ~ u l f '  v e s s e l  i n c r e a s e d  f rom $85 i n  

1974-75 t o  $137 i n  1937-78.1 Assuming un i fo r r a  r ; a t e s  o f  c o s t  

i n c r e a s e s  o v e r  t h l s  per iod.  t h e  c o r r e s p o r d i n q  a v e r a g e  cost p e r  

s t a n d a r d  ves s&lL  hour o v e r  t h e  1975-76 t o  1977-78 p e r i o d  i s  $118. 
t 

~ i ; e n  t d  t h e  f i s h i n g  power o f  t h e  Hest Coas t -Spence r  Gul f  

sta-a&-rd-se sselLs-5&4C-~eiste r-t-h an- *hat- -of-t-he-Gu-LTSM-neentt  
* - 

a n d  I n v e s t i g a t o r  s t r a i t  s t a n d a r d  v e s s e l ,  t h i s  f i g u r e  Is 

e q u i v a l e n t  t o  $75 h o u r  t r a w l e d  f o r  t h e  l a t t e r  s t a n d a r d  

T h e  r e s u l t a n 3  t o t a l  cos t  e q u a t i o n s ' a r e :  

TCs = 118 X s  

where: e 

TCw, TCs, TCv and TCi = t o t a l  cos t s  i n  t h e  R e s t  C o a s t ,  S p e n c e r  

Gu l f ,  Gu l f  St .  V i n c e n t  and  I n v e s t i g a t o r  S t r a i t  . r e s p e c t i v e l y  
C 

Xw,  Xs = E f f o r t  i n  t h e  West C o a s t  and S p e n c e r  G u l f  i n  Pest C o a s t  
. - 

a n d  s p < n c e r  Gulf s t a n d a r d  v e s s e l  h c u r s  
0 

Xv, X i  = Effort i n  6 u l f  S t  V i n c e n t  and  I n v e s t i g a t o r  S t r a i t  in 

l T h e  c o s t  esti.at& were s t a n d a r d i s e d  b y  a s suming  u n i f o r i  
+Lpfeei;at-5orrmtes slid ~ e t t r m s o u  ~ a p k t o l  o f  7.5%. and  17.5%-if 

. r e p l a c e m e n t  c o s t  o f  vessels r e s p e c t i v e l y .  . 
*The c o m p n r a b i l i t y  of c o s t  levels i n . t h e  v a r i o u s  r e g i o n s  w i l l  be 
d i s c u s s e d  below. . 



Gulf  S t .  V i n c e n t  and I n v e s t i g a t o r -  S t r a i t  s t a n d a r d  

S i n c e  t o t a l  cost i s  d i r e c t l y  g r o p o r r i o n a l  t o  

vessel u n i t s .  

effort, the  

a b o v e  e q u a t i o n s  w i l l  b e  r e p r e s e n t e d  b y  straight Xines through 

t h e  o z i g i n  as shown i n  Pignfeo  13,14 and 15.  



IV. ESTIEATIOB OF RESOURCE BBBT 

By c o m b i n i n g  t h e  y i e l d ,  r e v e n u e  a n d  c o s t  e q u a t i o n s  f o r  a 

r e g i o n ,  o n e  c a n  e s t i m a t e  t h e  r e s o u r c e  rent g e n e r a t e d  p e r  p e r i o d  

a t  e a c h  possible e f f o r t  l e v e l ,  a s  o u t l i n e d  i n  S e c t i o n  C.I. 

TI& t e c h n 5 c p e  c a n  be i l k u s t r a t e d  using the e-stirnated-yi-e3+---d- 

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

~ u i f .  He have 

Y = 3 ,800 ,000  (1 - .999983*Xs) 
9 

TR = 2.95 Y 

a n d  t h e r e f o r e  

a n d  

where: 

R = t h e  a n n u a l  e c o n o m i c  s u r p l u s  i n  d o l l a r s .  

T h e  s u r p l u s  w i l l  be m a x i m i s e d  when 

dR / dXs = 0  

t h a t  i s  when . *  

7 90 ( , 9-3-9-9 8-3fxE)-=-Tl-8- -- 

-- -- - 

h 

T h i s  reittrrses*~ -- - - -  



S u b s t i t u t i n g  i n t o  t h e  y i e l d  and  r e v e n u e  e q u w i o n s  t h i s  g i v e s  

a n d  

R '= $94 0,000. 
C 

It i s  i n t e r e s t i n g  t o  compare  t h e  above  r e s u l t s  w i t h  t h e  

c u r r e n t  rents hw&ls-iqA&ed by - &he same set ctf-e quations,-Gi-wen-- ---- 

t h e  c u r r e n t  e f f o r t  l e v e l  of a p p r o x i m a t e l y  45,000 s t a n d a r d  h o u r s ,  

c u r r e n t  c a t c h  would be  2 ,030,000 kg. ,  and r e s o u r c e  r e n t s  
- 

$680,000, an a v e r a g e  o f  o v e r  $17,000 p e r  v e s s e l  a u t h o r i s e d ,  tc 
* 

t r a w l  i n  s p e n c e r  Golf. 

The y i e l d  c u r v e  band r e s o u r c e  r e n t  r a n g e s  c o r r e s p o n d i n g  t o  

t h e  above  optimum a n d  c u r r e n t  p o s i t i o n s  a r e  shswn i n  T a b l e  X I I .  
i~ 

Note t h e  e x t r e m e  s e n ' s i t i v i t g  of  t h e  r e n t  e s t i m a t e s  t o  c h a n g e s  i n  

s e n s i t i v e  t o  c h a n g e s  i n  p r i c e  o r  u n i t  c o s t  l e v e l s .  A v a r i a t i o n  * 
i n  y i e l d  o f  o n l y  5% a t  c u r r e n t  e f f o r t  l e v e l s  a l t e r s  t h e  r e s o u r c e  

I 

r e n t  p e r  k i log ram o f  c a t c h  by 8-14 ,  h a l f  t h e  e s t i m a t e d  c u r r e n t  
1 

l e v e l  o f  $.28. 

Based on t h e s e  e s t i m a t e s ,  i t  would a p p e a r  t h a t  e f f o r t  

l e v e l s  i n  S p e n c e r  Gu l f  a r e  c u r r e n t l y  p a s t  t h e  l e v e l  which would 

maximise r e s o u r c e  r e n t s .  The optimum ef for t  l e v e l ,  however, i s  

\ 

t o  1977 h a v e  been p a s t  t h e  r e s o u r c e  r e n t  optimum al'so d e p e n d s  

v e r y  much o n  t h e  p o s i t i o n  of t h e  y i e l d  c u r v e  i n  each p a r t i c u l a r  



TABLE XI1 

HYPOTHETICAL RANGES FOR CURRENT AND OPTIHAL RESOURCE 
RENT LEVELS FOR SPENCER GULF 

-- 

A t  lower bound- A t  upper bound 

Estimated yield a t  hypothetical 
optimum effort  of 32,000 hours 1,520,000 1,680,000 

(kt!) a - - - - 

Corresponding total  revenue ($) 4,480,000 4,960,000 

Corresponding total  cost ($) 3,780,000 3,780,000 
d 

Implied resource rent ($) 700,000 1,180,000~ 

Estimated yield a t  current effort  
of 45,000 hours 

(kg) 

Corresponding total  revenue ($) 

Corresponding total  cost ($) 

Implied resource rent ($) 
- - - - - - - - -- - - - -- 



y e a r .  The a l t e r n a t i v e  r e n t  l e v e l s  a r e  shown by t h e  v e r t i c a l  

d i s t a n c e s  between t h e  t o t a l  r e v e n u e  a n d  t o t a l  c o s t  c u r v e s  i n  

F e g u r e  14. 

Because  o f  t h e  s u b j e c t i v e  n a t u r e  of t h e  e s t i m a t e d  Vest 

Coast a n d  G u l f  S t .  V i n c e n t  r e v e n u e  c u r v e s  and  t h e  a d d i t i o n a l  

u n c e r t a i n t y  of  c o s t  l e v e l s  i n  t h e  l a t t e r  r e g i o n ,  estimates of 

the r e n t  l e v e l s  a n d  hence  optimum e f f o r t  l e v e l s  f o r  t h e s e  s t o c k s  

a r e  v e r y  rough .  Some v e r y  t e n t a t i v e  c o n c l u s i o n s  c a n  however  be 

drawn from t h e  s u b j e c t i v e  r e v e n u e  and  h y p o t h e t i c a l  c o s t  c u r v e s  

shown i n  F i g u r e s  13 and 15. 

It would a p p e a r  t h a t  t h e  Gul f  S t .  V i n c e n t  s t o c k  i s  

c u r r e n t l y  b e i n g  much less h e a v i l y  f i s h e d  t h a n  t h e  S p e n c e r  Gu l f  

s t o c k  and  t h a t  r e s o u r c e  r e n t s  are l i k e l y  t o  i n c r e a s e  w i t h  

i n c r e a s e d  effort .  U s i n g  t h e  h y p o t h e t i c a l  cost l e v e l s  d e s c r i b e d  

a b o v e  a n d  t h e  s u g g e s t e d  y i e l d  c u r v e  band,  c u r r e n t  r e s o u r c e  r e n t  

l e v e l s  a r e  be tween  $680,000 a n d  $830,000. This r e p r e s e n t s  a n  

a v e r a g e  o f  $49,000 t o  $59,000 f o r  t h e  f o u r t e e n  a u t h o r i s e d  

v e s s e l s ,  o r  $1.80 t o  $2.20 p e r  kg. of c a t c h .  Note  t h a t  t h e s e  

v e s s e l s  a re  smaller a n d  h e n c e  r e p r e s e n t  much l o w e r  c a p i t a l  

i n v e s t m e n t s  t h a n  t h o s e  i n  S p e n c e r  G u l f ,  y e t  a c h i e v e  much h i g h e r  

a v e r a g e  r e s o u r c e  r e n t  l e v e l s  on  a Fer u n i t  b a s i s .  

A f u r t h e r  i n t e r e s t i n g  result c a n  b e  deduced  from a 

c o m p a r i s o n  of  t h e  r e s o u r c e  r e n t  r a n g e  f o r  v e s s e l s  o p e r a t i n g  i n  

tNe two major r e g i o n s .  I n  S p e n c e r  G u l f ,  where  t h e  r e s o u r c e  r e n t  

r e p r e s e n t s  a much smaller p a r t  o f  the  t o t a l  r e v e n u e ,  i t  is much 



k 

more s e n s i t i v e  t o  c h a n g e s  i n  t h e  u n d e r l y i n g  va r iab1e . s  t h a n  i n  
w 

G u l f  S t .  V i n c e n t  a n d  h e n c e  o p e r a t o r s  i n  t h e  f o r m e r  r e g i o n  face 

m n s i d e r a b l p  h i g h e r  p r o f i t  v a r i a t i o n s .  

It would ' appear  t h a t  the Best C o a s t  s t o c k  i s  r e l a t i v e l y  

s m a l l  a n d  c a n n o t  w i t h s t a n d  c o n t i n u o u s  e r p l o i t a t i o n  a t  t h e  h i g h  

e f f o r t  l e v e l s  of t h e  e a r l y  1 9 7 0 ' s .  Even a t  a much lower e f f o r t  
- - A - - - 

l e v e l  o f  s a y  2 ,000 t o  3 ,000 h o u r s ,  i t  i s  u n l i k e l y  t o  g e n a r a t e  

s i g n i f i c a n t  r e s o u r c e  & r e n t s .  

R e s o u r c e  rents i n  I n v e s t i g a t o r  S t r a i t ,  g i v e n  the c u r r e n t  

c a t c h  of 145,OO kg.  i o  * 5 , 0 0 0  s t a n d a r d  h o u r s  t r a w l i n g  a n d  t h e  

h y p o t h e t i c a l  cost l e v e l s  o u t l i n e d  a b o v e  would a p p e a r  t o  b e  

be tween  $70 ,000  a n d  $120,000,  d i s t r i b u t e d  b e t w e e n  f i v e  p e r m i t  

h o l d e r s .  T h i s  r e p r e s e n t s  5.48 t o  1 . 8 3  p e r  kg .  o f  c a t c h .  No 

s u g g e s t i o n s  a s  t o  how e f f o r t  s h o u l d  be a d j u s t e d  c a n  b e  made fo r  

t h i s  r e g i o n .  - - - - 

-- 

1 

The k j o 1  c o n c l u s i o n s  f r o m  t h e  a b o r g  a n a l y s i s  are:% 

1. R e s o u r c e  r e n t s  i n  S p e n c e r  G i i l f  c o u l d  p c k s i b l y  be % n c r e a s e d  by 

scme e f f o r t  r e d u c t i c n .  

2. R e s o u r c e  r e n t s  i n  G u l f  S t .  V i n c e n t  c o u l d  a l m o s t  c e r f i i n l y  be 

i n c r e a s e d  b y  a n  i n c r e a s e  i n .  f i s h i n g  effor t .  

3. A l a r g e  r a d u c t i ~ h  i n  f i s h i n g  e f f o r t  f r o m  t h e  l e v e l s  a c h i e v e d  

i n  t h e  e a r l y  1 9 7 0 ' s  i s  w a r r a n t e d  o n  t h e  West Coas*. 

4. The r e l a t i v e  r e n t  l e v e l s  p s r  u n i t  o f  c a t c h  a t  c u r r e n t  e f f c r t  ------------- ----L 
- - - - - -- -- 

1 N o t e  t h a t  t h e s e  c o n c l u s i o n s  a re  t e n t a t i v e ,  a n d  a re  c o n s i d e r a b l y  
m o d i f i e d  i n  S e c t i o n  E. V. 



l e v e l s  are 
? 

i n  G u l f  S t ,  V i n c e n t ,  c o n s i d e r a b l y  l o w e r  i n  
5 

~ n s e s t i ~ a t o r  S t r a i t  a n d  s d m e r h a t  l o w e r  itil.1 i n  S p e n c e r  GUM. 

5. The  r e l a t i v e -  r e n t  l e v e l s  o n  a p e r  v e s s e l  b a s i s  a t  c u r r e n t  
+I- 

e f f o r t '  l e v e l s ,  are a g a i n  h i g h e s t  i n  G u l f  S t .  V i n c e n t  b u t  a r e  

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

sf fereaces b e t w e e n  r e g i o n s i s -  c o a ~ i 4 , e r a b l y  l e s s t h a n  i n  - t h e - -  

r e n t  p e r  u n i t  of  c a t c h  c o m p a r i s o n .  

6. The l e v e l  o f  r e s o u r c e  r e n t  p e r  u n i t  o f  c a t c h  f r o m  a r e g i o n  i s  
- -  - 

. e x t r e m e l y  s e n s i t i v e  t o  c h - a n g e s  i n  t h e  p o s i t i o n  o f  t h e  y i e l d  
I 

c u r v e  a n d  prices and u n i t  e f fo r t  c o s t s ,  

7. The opt imum e f f o r t  p o s i t i o n  fo r  a r e g i o n  i s  a l s o  v e r y  

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

p r i c e  o r  u n i t  e f f o r t  cos t  l e v e l s .  



B 

T h e  a b o v e  r e s u l t s  t h a t  ' v e s s e l s  op*egj%gng i n  a l l  

r e g i o n s  h a d  i d e n t i c a l  c o j t s  p a r  u n i t  o f  f i s h i n g  e f f o r t .  It i s  
C 

c o n s i d e r e d  t h a t  i n  f a c t  v e s s e l s  h a d  h i g h e r  c o s t s  p e r  u n i t  o f  
P 

e f f o r t  i n  G u l f  S t .  V i n c e n t  t h a n  i n  S p e n c e r  G u l f  f o r o t h e  
- - - - -- 

f o l l o w i n g  r e a s o n s :  

' 1. vessels i n  G u l f  S t .  V i n c e n t  are  conf in ' ed  t o -  u s e  of s i n g l e  

r i g ,  d e s p i t e  t h e  a c c e p t e d  s u p e r i o r i t y  o f  d o u b l e  rig. 

2. Vessels i n . G u l f  S t .  V i n c e n t  f i s h  f o r  s h o r t e r  p e r i o d s  p e r  y e a r  

a n d  h e n c e  must  s p r e a d  f i x e d  c o s t s  o v e r  a s m a l 4 e r  number o f  

h o u r s .  
JL 

The h i g h  c o s t s  i n  Gulf  St. V i n c e n t  were a c c o m p a n i e d  by h i g h  

, r e v e s u e  d e r i v e d  from e a c h  u n i t  o f  e f f o r t .  O f  c o u r s e ,  t h e  h i g h  

c o s t s  a o  reduce t E e  p o t e n t i a r  re%€ - f o r  a p g i v e n  f i sJ i ing  e fmr t  byppp- 

k e e p i n g  c o s r s  h i g h e r  t h a n  n e c e s s a r y  i n  r e l a t i c n  t o  r e v e n u e .  

However, i t  i s  c o n s i d e r e d  t h a t  t h e  bes t  s t r a t e g y  f o r  t h i s  

r e g i o n  is n o t  t o  b a s e  p o l i c y  o n  e x i s t i n g  i n e f f i c i e n t  m e t h o d s  o f  

o p e r a t i o n s  b u t  r a t h e r  t o  e n c o u r a g e  a d o p t i o n  o f  s u p e r i o r  f i s h i n g  

t e c h n i q u e s .  T h e r e  i s  l i t t l e  d o u b t  t h a t  r e s o u r c e  r e n t s  fron t h e  

r e g i o n  would  b e  i n  reas& by e f f i c i e n c y  i m p r g v e m e n t s  i n  e a c h  o f  t 
t h e  a b o v e  areas, e v e n  i f  t h e y  were a c c o m p a n i e d  b y  some i n c r e a s e  

- - -- 

i n  e f f o r t ,  s i n c e  c u r r e n t  e f f o r t  i n  t h i s  r e g i o n  is f a r  f r o m  

e x c e s s i v e .  

- s 



4 
-- \ 

% T h e  Usst C o a s t  f i s h e r y  i s  p r i m a r i l y  b a s e d  o n  

e x p l o i t a t i o n  by S p e n c e r  G u l f  o p e r a t o r s  d u r i n g  p e r i o d s  o f  low 

c a t c h  rates i n  t h e  - g u l f .  They a re  p r i m a r i l y  c o n c e r n e d  w i t h  

c o v e r i n g  t h e i r  v a r s a b l e  costs,  f i x e d  c o s t s  h a v i n g  b e e n  met 

d u r i n g  t h e  main  s e a s o n  i n  t h e  l a t t e r  r e g i o n .  s i n &  v a r i a b l e  

costs  r e p r e s e n t  o ~ l y  a b o u t  two t h i r d s  o f  t o t a l  c o s t s ,  t h e  

r e l e v e n t  c o s t  c K r v e  f o r  me RSst C o a s t  when f i ~ E e d - i n ~ € K i S - - - ~ - - - ~  
, , 

a h n n e r  is c o n s i d e r a b l y  lower t h a n  t h a t  d e r i v e d  a b o v e ,  which 

assunTed  f u l l - t i m e  o p e r a t i o n .  a , < 

+ I f  f i s h e d  on a pari-time b a s i s ,  e f f o r t  l e v e l s  o f  a b o u t  . 
4 ,000  t o  6 ,000  h o u r s  may be j u s t i f i a b l e * f o r  t h e  r e g i o n , .  Some 

k e n t s  map a l s o  be g e n e r a t e d  i n  s u c h  a . s i t u a t i o n ,  a l t h c u j h  t h e y x  
d 

are l i * k e l y  t o  b e  f a i r l y  small. . 
, 

T h e  a n a l y s i s  s o  f a r  h a s  a l s o  no?  ,taken i n t o  a c c o u n t  t h e  

s ize  o f  th:e c o n s u m e r -  and p r ' o d u c e r _ s u r p l u s e s p  g e n e r a t e a a t -  each 

l e v e l  o f  e x p l o i e t i o n .  
f 

Consumer s u r p l u s  equ& t h e  d i f f e r e n c e  b e t w e e n  what  b u y e r s  

are w i l l i n g  t o  pay a n d  t h e  h a r k e t  p r i c e .  It a c c r u e s  t o  t h e  f i n a l  

c o n s u m e r s  o f  a good.  s i n c e  a b o u t  9 0 %  of t h e  S o u t h  A u s t r a l i a c  

prawn c a t c h  i s  e x p o r t e d ,  mos t  of t h e  c o n s u m e r  s u r p l u s  a s s o c i a t e d  

w i t h  it a c i c r u e s -  t o  i n d i v i d u a l s  o u t s i d e  t h e  s t a t e  of o r i g i n ,  

A s s u a i n g  t h a t  t h e  aim of r e s o u r c e  management is  t o  maximise t h e "  br 

b e n e f i t s  d e r i v e d f r o r s ,  the f i s h e r T 3 n  s o u t h  A u s t r a l i a  a l o n e ,  thG 



The p r i c e  i n  t h e  d o m e s t i c  p a r k e t  d e p e n d s  a l m o s t  s o l e l y  o n  
f' 

e x p o r t  p r i c e s ,  and h e n c e  i 6  unPidke,I,y._t~ be a f f e c t e d  b y  c h a n g e s  
& x . *  " 

i n  e f f o r t  a n d  h e n c e  c a t c h  le'*@s. Any l o c a l  c o p s u m e r  s u r p l u s  is  

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

I t  i s  t h e r e f o r e  c o n c l u d e d  t h a t '  t a k i n g  a c c o u n t  o f  c o n s u m e r  

s u r p l u s  h a s  p o  i m p a c t  a t  a l l  on t h e  a n a l y s i s .  
* 

A I A 

It h a s  a l r e a d y  b e e n  a r g u e d  t h a t  t h e  e s t i m a t e s  of o u t l a y s  

made a n d  r e c e i p t s ,  f o r e g o n e  p r o v i d e d  v o l u n t a r i l y  b y  f i s h e r m a n  

p r o b a b l y  c o n t a i n  b i a s e d  i n f o r m a t i o n .  If t h e y  a r e  b a s e d  o n  t h e  - 

o p e r a t i o n s  of  t h e  l e a s t  e f f i c i e n t  p a r t i c i p a n t s  t h e y  w i l l  a l s o  

o v e r - e s t i m a t e  t h e  m a r k e t  c o s t s  of a l l  more  e i f i c i e n t  o p e r a t o r s .  

I n  v iew o f  t h e  h e t e r o g e n e o u s  n a t u r e  o f  t h e  v e s s e l s  w i t h i n  t h e  
e b 

S p e n c e r  G u l f  f l e e t  a n d  t h e  v a r i a t i o n  i n  number  o f  h o u r s  worked,  

t h e  d i s t o r t i o n  i n t r o d u c e d  by t h i s  e f f ec t  c o u l d  b e  q u i t e  -?-% 

6 
- - -- - -- c o n s 2 d e r a b l e .  - -  - - 

- - - - - - - - - - - - - - - >- ---- -- - - 

I n  a d d i t i o n ,  , a s  d i s c u s s e d  i n  Anderson  (1978) ,  b e c a u s e  o f  

t h e  r a t h e r  u n i q u e  n a t u r e  o f  the f i s h i n g  a c t i v i t y  i t s e l f ,  i t  is 

c o n s i d e r e d  t h a t ' p a r t i c i p a n t s  d e r i v e  some p s y c h i c  income f r o m  i t  

a b c v e  t h e i r  market r e m u n e r a t i o n ,  h e n c e  u s e  o f  w a g e s d f o r e g o n e  a s  
- &  

a m e a s u r e  o f  l a b o u r  cos ts  o v e r s t a t e s  true c o s t  levels. 

T o  t h e  e x t e n t  t h a t  t h e  h y p o t h e t i c a l  c o s t  l e v e l s  u s e d  i n  t h e  

a n a l y s i s  o v e r s t a t e d  t h e ' a c t u a l  c o s t s  p e r  u n i t  o f  e f f o r t ,  t h e  
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Vf . BBGULATIOI OP P B 1 I I  CAPTURE S I Z E  
Q 

The d i s c u s s i c n  s o  f a r  h a s  t a k e n  t h e  mahner o f  e x p l o i t a t i o n  
/- 

/ 

o f  t h e  s t o c k s  q n d . h e n c e  the a v e r a g e  s i z e  o f  p rawns  c a u g h t  i n  
r' 

e a c h  r e g i o n  a s  g i v e n ,  a l t h o u g h  t h e  d i f f e r e n c e s  between r e g i o n s  

r e s u l t  f rom e a c h  po;sible p a t t e r n  of e x p l o i t a & i o n  .%In t h e o r y  an  
/- 

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

c h a r a c t e r i s t i c s  o f  e a c h  p a r t i c u l a r  s t o c k  c o u l d  b e  d e v e l o p e d .  I t  - ' 
i 

v o u l d  need  t o  t a k e  i n t o  a c c o u n t  t h e  numerous fac tors  a f f e c t i n g  
+ - ,= 

t h e  y i e  d, r e v e n u e  and  c o s t  f u n c t i c g s .  . $- W e  .-\ --. 

The b e n e f i t s  of a n y  p a r t i c u l a r  r e g u l a t i o n  w i l l  depend on: 

1. The c o s t s  o f  e n f c r c e m e n t  a n d  i t s  e f f e c t i v e n e s s .  

2 ,  -me-ra tesa f -gcowth-anhaas  o r t a l i t y - ~ L p r a v n s o v e r  t h e  ? 
s e a s o n .  Cr .Q 

\ 

%r 

3. 'The  r e l a t i v e  p r i c e s  of prawns  of v a r i o u s  s ize  classes. 

4. The rates at' which* prawns d i s p e r s e  a f t e r  l e a v i n g  t h e  n u r s e r y  

a r e a s  and  h e n c e  t h e  r a t e s  af c h a n g e  i n  c a p t u r e  c o s t s  as a v e r a g e  

size i n c r e a s e s . ,  
-&W A 

5. The e x t e n t  t o  which f i s h i n g  c o s t s  a r e  f i x e d  a n d  hence"t0 
\ % 

which a v e r a g e  costs p e r  u n i t  of f i s h i n g  e f f o r t  i n c r e a s e  a s  t h e  
- -- - 

p e r i o d  of v e s s e l  u sage  i n  t h e  year d e c l i n e s ,  

the w e i g h t  o f  p rawns  is max imised  i f  t h e y  a re  t a k e n  a t  a s i ze  



- 
\ 

s l i g h t l y  smaller t h a n  t h a t  a t  which t h e y  l e a v e  t h e  n u r s e r y  

. a r e a s .  However, b e c a u s e  o f  t h e  s i g n i f i c a n t  p r i c e  d i f f e r e n t i a l  
I 

which e x i s t s  f o r  l a r g e r  prawns  and  t h e i r  r a p i d  rats o f  growth  
.* 

d u r i  e sunmer  months,  i t  would a p p e a r  l i k e ) y c t h a t  t h e  v a l u e  

* o f  t h e  c a t c h  wili b e  g r e a t e r  i f  c a p t u r e  o c c o ~ s  p e r h a k s  two o r  
5 

t h r e e  months  l a t e r a l  This l e n d s  s u p p o r t  t o  scme t y p e  of s e a s o n a l  

--- r_fnntlr*-x-* in.*)Lg---8fl - - -  - - - -- - -- ---- 

On t h e  o t h e r  hand  a s h o r t e r  f i s h i n g  s e a s o n  w i l l  d e c r e a s e  

- - Y 

- t h e  p e r i o d  o v e r  which v e s s e l s  w i l l  be u t i l i s e d ,  a s suming  t h e  - 
- - -  

- - - - - - -  - 
- - -- -- - - 

- 
- - - -- 

A- c u r r e n t  r e q u i r e m e n t  t h a t  o p e r a t o r s  n o t  p a r t i c i p a t e  i n  o t h e r  
- 

f i s h e r i e s  c o n t i n u e s  t o  a p p l y .  T h i s  w i l l  i n c r e a s e  a v e r a g e  f i x e d  
I 

cos ts  p e r  u n i t  of t i n e  s p e n t  f i s h i n g  over  t h e  r e m a i n d e r  cf t h e  
0 

y e a r ,  

I n  a d d i t i o n ,  t h e  g e n e r a l  d i s p & s i o n  of prawns  a f t e r  t h e y  

~ x i t  frcm t h e  n u r s e r y  a r e a s  s h c u l d  /,- - d e c r e a s e  c a t c h  - - r a t e s ,  f u r t h e r -  
- -- - - -- -- - -- - 

i n c r e a s i n g  t h e  cost o f - t a k i n g  e a c h  u n i t  o f  c a t c h .  

The  combin ing  o f  t h e  a b o v e  f a c t o r s  i n t o  a  t o t a l - e c o n p e i c  
- 

i o d e l ,  even  if a l l  t h e  n e c e s s a r y  d a t a  were a v a i l a b l e .  is a  

complex  problem and  w i l l  n o t  b e  a t t e m p t e d  here.2. Some v e r y  

g e n e r a l  cements a b o u t  the s i m p l e s t  fo rm of s e a s o n a l  r e g u l a t i o n ,  

t h e  s e t t i n g  of o p e n i n g  d a t e s  f o r  t h e  f i s h i n g  s e a s o n s  i n  

ZBased on v e r y  r o u g h  u n p u b l i s h e d  estinates by ~ i n g .  



- - - - - - - - - - -- - - - - 

p a r t i c u l a r  r e g i o n s ,  c a n  however  be made. % 

R h a t e v e r  t y p e  of s e a s o n d l  c l o s u r e  i s  a t t e m p t e d ,  i n d i v i d u a l  
w 

f i s h e r m e n  nay b e n e f i t  by c h e a t i n g .  Such c h e a t i n g  r e d u c e s  t h e  
-. 
p o s s i b l e  b e n e f i t s  from r e g u l a t i o n  and a l s o  e n c o u r a g e s  o t h e r  

o p e r a t o r s ,  who i n i t i a l l y  a b i d e d  by t h e  c l o s u r e ,  t o  a l s o  c h e a t ,  

which f u r t h e r  r e d u c e s  t h e  p o t e n t i a l  o v e r a l l  b e n e f i t s .  The 
- - -  - - A - -- LA 

p r a ~ t i ~ a ~ i ~ ~ o f ~ h ~ c l o ~ u r e  i s  t h e r e f o r e  a  v e r y  r e l e v a n t  

c o n s i d e r a t i o n .  For t h i s  r e a s o n  t h e  c u r r e n t  c l o s u r e  of  o n l y  a  

p a r t  of S p e n c e r  G u l f  f ro@ mid-January  t o  m i d - U r c h  is f a r  f rom 
- - - -- - 

i d e a l  b e c a u s e  t h e  d i f f i c u l t y  cf m o n i t o r i n g  w h e r e  v e s s e l s  a r e  

a c t u a l l y  f i s h i n g  l e a d s  t o  f r e q u e n t  v i o l a t i o n s .  1 A much s i m p l e r  

p o l i c y  is - t o t a l  c l o s u r e  cf a l l  a r e a s .  ~ L i s  c c u l d  be  p o l i c e d  much 
.<- 

more e a s i l y ,  by  e n s u r i n g  t h a t  n o  prawn v e s s e l s  a r e  i n  o p e r a t i o n  
- 

d u r i n g  t h e  c l o s u r e  p e r i o d .  

w 
p o s s i b l e  b e n e f i t  o f  a s e a s b n a l  c l o s u r e  nay be p r o v i d e d  by 

c o m p a r i s o n s  of: 

1,;The p r o f i t a b i l i t y  o f  e x p l o i t a t i o n  o f  a g i v e n  s t o c k  i n  

d i f f e r e n t  y e a r s  when t h e  p a t t e r n s  o f  e x p o i t a t i o n  have  .been  
* 

d i f  f e r e n g ,  

2. The p r o f i t a b i l i k y  of e x p l o i t a t i c n  o f  two d i f f e r e n t  s t o c k s  
. . 

where  t h e  p a t t e r n s  of e x p l o i t a t i o n  d i f f e r ,  

3. The p ~ o f i t a b i l i t y  of e x p l o i t a t i o n  of a q g i v e n  s t o c k  u n d e r  



- - -- - - - 

' v a r y i n g  f o r m s  of r e g u l a t i o n .  
+ , . 

The most u s e f u l  s u g g e s t i o n  f o r  S o u t h  A u s t r a l i a  i s  p r o b a b l y ,  

2. G u l f  S t .  V i n c e n t  o p e r a t o r s  e a r n  much h i g h e r  r a t e s  o f  r e t u r n  

t h a n  d o  o p e r a t o r s  i n  S p e n c e r  G u l f .  A l t h o u g h  t h i s  is d u e  p a r t l y  

t o  t h e  less  i n t e n s i v e  e x p l o i t a t i o n  a n d  , b e n c e  h i g h e r  c a t c h  ra te  

i n  G u l f  S t .  V i n c e c t ,  it i s  a l s o  c o n t r i b u t e d  t o  b y  t h e  l a r g e  
-- - - - Up- 

p r i c e  d i f f e r e n t i a l  f o x  c a t c h  t a k e n  i n -  t h i s  r e g i o n .  A s d i s c u s e e d  

i n  S e c t i o n  B. V ,  t h i s  is  l a r g e l y  b e c a u s e  o f  the  l a r g e r  a v e r a g e  
6 C 

s i z e  o f  p r a m s  c a u g h t  i n  t h i s  r e g i o n ,  which i-s i n  t u r n  dqe t o  a 
- 

L 

more  b a l a n c e d  w i t h i n - y e a r  e f f o r t  d i s t r i b u t i o n  a n d  t h e  f a c t  t h a t  
., 

= 

o p e r a t o r s p f i s h  i n  a reas  well away f rom t h e  n u r s e r i e s .  

* The a b o v e  dkaly&s s u g g e s t s  t h a t  m a n a g e a e n t  s h o o  I d  a t t e m p t  

, t o  a c h i e v e  t h i s  manner  o f  e x p l o i t a t i o n  i n  S p e n c e r  G u l f  a l s o .  

T h i s  would e n t a i l  l i m i t i n g  e f f o r t  e a r l y  i n  t h e  s e a s o n  a n d  

- p r e v e n t i o n  of-trawl-ing--in-*reasawamnt t o  t h e m s e r i e s ~ - - - - - -  
- 

U n f o r t u n a t e l y ,  t h e  l a t t e r  t y p e  o f  r e s t r i c t i o n  h a s  a l r e a d y  p r o v e d  
4 

t o  be l a r g e l y  u n w o r k a b l e .  C o m p l e t e  c l o s u r e  of t h e  w h o l e  r e g i o n  
-,: 

JZ - .- 
f o r  t h e  t w o  o r  t h r e e  m o n t h s  d u r i n g  a n d  i m m e d i a t e l y  a f t e r  t h e  

p e r i o d *  o f  p e a k  r e c r u i t m e n t  would be  easier t o  i m p l e m e n t  and 

would a v o i d  the t a k i n g  of l a r g e  n u m b e r s  o f  small p r a v n s , 4 " b u t  it 

would  s i g n i f i c a n t l y  s h o r t e n  t h e  f i shh ; : ' s eason  a n d  h e n c e  l e a d  t o  
- - 

a marked  d e c l i n e  he e f f i c i e n c y  $f u s a g e  of the a v a i l a b l e  
-- - - - -- -- -- 

v e s s e l s .  

A system 9 i n t e r m i t t e n t  t o t a l  c l o s u r e s  i s  p e r h a p s  t h e  best 

c o m p r o m i s e  s o l u t i o n .  A s h o r t  t o t a l  c l o s u r e  e a r l y  i n  t h e  s e a s o n ,  



-- -- - Z 
-. 

f rom s a y  15 J a n u a r y  t o  15 ~ e I & a r ~  c o u l d  be f c l l o w e d  b y  a  s y s t e m  

o f  c l o s e d  and open  d a y s  o r  g r o u p s  o f  d a y s  f o r  p e r h a p s  t h e  n e x t  

s i x  weeks .  The r a t i o  of o p e n  t o  c l o s e d  d a y s  c o u l d  be g r a d u a l l y  

i n c r e a s e d  t o  a c h i e v e  s t e p p e d  i n c r e a s e s  i n  e f f o r t  a s  t h e  s e a s o n  

p r o g r e s s e s .  Towards  t h e  end of t h e  s e a s o n  c o n t r o l s  c o u l d  be  

removed - - a l t o g e t h e r ,  s o  a s  t o  max imise  the c a t c h  o f  t h e  l a r g e ,  

h i g h e r  p r i c e d  prawns. 

T h i s  s y s t e m ,  b e c a u s e  it i s  b a s e d  on t o t a l  c l o s u r e s ,  *auld 

be e a s y  t o  p61ice and  woul-d a v o f d e x c e s s i v e  e m r f  e a r l y  i n  the 

s e a s o n  w h i l s t  a l l o w i n g  some f i s h i n g  d u r i n g  a l m o s t  a l l  months  o f  

t h e  yea r .  The r a t e  o f  t r a n s i t i o n  t h r o u g h  t h e  t h r e e  stages c o u l d  
l 
I/ 

of c o u r s e  b e  m o d i f i e d  o n  a y e a r l y  b a s i s  i n  t h e  l i g h t  o f  

. , b i o l o g i c a l  i n f o r m a t i o n  d e r i v e d  a? f ~ o m  e i t h e r  s a m p l e  t r a w l i n g  i n  o r  

fear  t h e  n u r s e r y  a r e a s  or e x a m 2 n a t i o n  o f  t h e  c o m p o s i t i o n  of t h e  
- - - - - - - - - - - -- -- - -- - - - -- - - -- -- -- - -- - -- - - - - - --- 

c a t c h e s  t a k e n  d u r i n g  i n i t i a l  weeks of f i s h i n g .  F o r  example  i f  

t h e  time o f  r ec ru i tmen . ;  was l a t e r  t h a n  u s u a l  o r  ' i f  t h e  l e v e l  o f  

r e c r u i t m e n t  a p p e a r e d  t o  be X a i r l y  low, t h e  r a t e  a t  which t h e  

c l o s u r e s  are r e l a x e d  c o u l d  be s l o w e d  down. 

The  b e n e f i t  o f  t h e  scheme,  i n  terms of t o t a l  r e n t  from 

S p e n c e r  Gu l f ,  is v e r y  d i f f i c u l t  t c  e s t i m a t e .  S l i g h t l y  l o w e r  

e f f o r t  a n d  c a t c h  levels a r e  l i k e l y ,  however ,  s i n c e  e f f o r t  is i f  

C a t c h  r a tes  l a t e r  in t h e  year should i n c r e a s e ,  a l t h o u g h  t h e  
--- .- 

c3 o v e r a l l  c a t c h  r a t e  for t h e  y e a r  w i l l  a l m o s t  c e r t a i n l y  be  r d  e d  

b e c a u s e  o f  r e d u c e d  e f f o r t  d u s i n g  t h e ,  i e a k  abundance  'months. T h i s  



average  price received for each unit of c a t c h .  It is t h e  

a u t h o r ' s  g u e s s  that the o v e r a l l  r e s . u l t  would b e  a s m a l l ,  b u t  n o t  

i n s i g n i f i c a n t ,  t o t a l  r e n t  i n c r e a s e .  
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I. THE CHOICE OF THE ACCESS BIGHT UIIP 

The l e v e l  o f  e x p l o i t a t i o n  of a  f i s h  s t o c k  c a n  be  d e f i n e d  i n  

terms of  e i t h e r  c a t c h  o r  e f f o r t ,  s i n c e  t h e y  a r e  d i r e c t l y  r e l a t e d  
, J  

t h r o u g h  the y i e l d  &unc t ion .  I n  terms of t r y i n g  t o  a c h i e v e  a  

e n t r y  scheme, however ,  t h e  r e s u l t s ,  may be  s i q n i f i c a n t l y  e f f e c t e d  

b y  whether  t h e  a c c e s s  r i g h t s  o f  i q d i v i d u a l  p a r t i c i p a n t s  a r e  
- 

-- - -- - - - - - - 
- 

- s p e c i f i e d  i n  c a t c h  o r  e f f o r t  terms. 
- 

I n  a t t e a p t i n g  t o  a c h i e v e  t h e  d e s i r e d  + l e v e l  o f  e x p l o i t a t i o n  

o f  a f i s h  s t o c k ,  management c a n  f o l l o w  either of t w o  b a s i c  

-st:&atzq&es. I t  c a n  l i m i t  t h e  c a t c h  o f  e a c h  p a r t i c i p a n t  d i r e c t l y ,  

by  means of c a t c h  q u o t a s ,  o r  i n d i r e c t l p i a  t h e  u s e  o f  e f f o r t  

, f i s h i n g  e f f o r t  of a  p a r t i c i p a n t  d e p e n d s  on t h e  number o f  f i s h i n g  

u n i t s  h e  u s e s ,  t h e i r  f i s h i n g  powers,  how much they are u s e d  and 
& 

oh which s t o c k  s e g m e n t s  t h e y  are  used ,  h e n c e  a l l  s chemes  b a s e d  

- on l i m i t i n g  t h e  f i s h i n g  e f f o r t  o f  e a c h  p a r t i c i p a n t  e n t a i l  

r e s t r i c t i o n  o f  one o r  m o r e b o f  t h e s e  p a r a m e t e r s .  

I n  a l i m i t e d  e n t r y  f i s h e r y ,  a s suming  t h a t  some r e s o u r c e  

r e n t s  a r e  b e i n g  g e n e r a t e d ,  a t  the margin t h e  f i s h e r y  is still 
x 

- - - -- - - - - - 

y i e l d i n g  a p o s i t i v e  p r i v a t e  s u r p l u s .  It f o l l o w s  t h a t  

p a ~ t % a p n t x - h a v e  a n  i n c e n t i v e  t o  t r y  t o  i n c r e a s e  the i r  f i s h i n g  



- --- - 

e f f o r t s  and  h&ce  c a t c h e s .  Assuming t h a t  t o t a l  e f f o r t  i s  a t  o r  
C* - 

p a s t  t h e  optimum, s u c h  i n c r e a s e s  would r e d u c e  t h e  r e n t s  b e i n g  

g e n e r a t e d  by t h e  f i s h e r y .  I n  a d d i t i o n ,  s i n c e  t h e y  a l l o w  

i n d i v i c u a l  o p e r a t o r s  t o  c a p t u r e  a d d i t i o n a l  r e s o u r c e  r e n t s ,  
\ 

a l t h o u g h  it is  a t  t)le e x p e n s e  of o t h e r  o p e r a t o r s ,  t h e y  may be 

u n d e r t a k e n  e v e n  i f  t h e y  i n c r e a s e  t h e i r  c o s t s  p e r  u n i t  o f  e f f o r t .  
- - - - -- - - - -- -- - - - - - a - - - - -- 

Such  u n i t  c o s t  i n c r e a s e s  ,would a l s o  r e d u c e  t h e  r e n t  g e n e r a t e d  by 
, 

t h e  f i s h e r y .  I n c r e a s e s  i n  f i s h i n g  e f f o r t  t e n d  t o  o c c u r  b e c a u s e  

- 
- -- of t h e  d i f f i c u l t y  of a c h i e v i n q  perfect c o n t r c l  &the e f fc r t  o r  

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

C o n s i d e r  t h e  c a s e  whe re  e a c h  o p e r a t o r  i s  g i v e n  a n  e f f o r t  

q u o t a  i n  terms of a  v e s s e l - g e a r ,  t h a t  is, h e  is p e r m i t t e d  t o  u s e  

a  s i n g l e  v e s s e l ,  but c a n  o t h e r w i s e  f i s h  a s  h e  w i shes .  H e  is 

l i k e l y  t o  a t t e m p t  t o  i n  r e a s e  h i s  e f f e c t i v e  effort p e r  u n i t  o f  g 

i n p u t s  s u c h  a s  v e s s e l  size, number o f  crew,-type_' of  g e a r ,  time 
-- -__-_  _ _-! 

s p e n t  f i s h i n g  and a r e a s  f i s h e d .  To  t h e  e x t e n t  t h a t  s u c h  c h a n g e s  

a l t e r  h i s  i n p u t  mix f o r  t h e  f i s h i n g  o p e r a t i o n  f rom t h e  most 
I 

e f f i c i e n t  one,  t h e y  w i l l  i n c r e a s e  hi: c o s t s  o f  a c h i e v i n g  a  g i v e n  

e f f o r t  l e v e l .  1 

The u s u a l  s t r a t e g y  a d o p t e d  by management t o  p r e v e n t  

e f f e c t i v e  e f fo r t  i n c r e a s e s  i s  t o  s p e c i f y  t h e  e f f o r t  q u o t a  i n  

This effect is widely known and i s  d i s c u s s e d  i n  numerous 
2 

h 
-- 

o f  If d * e d  antrschelses.~eefor~exara~gle ,Anderson 
976) , Christie' (1973 , .  34-51, Copes (1978, 10-11 and  80-81) and  1 
n c l a i r  (1418, 1024).  i 

2 
'i 



L - - -- 

t e r n s  o f  more t h a n  o n e  parameter. F o r  e x a m p l e  t h e  f i s h i n g  power 

of  v e s s e l s  may be r e s t r i c t e d  b y  r e g u l a t i n g  i t s  s i z e  o r  t h e  t y p e  

o f  g e a r  it c a n  u s e .  I n  t h e o r y  t h i s  c o u l d  be d o n e  i n  Such  a  way 

t h a t  a l l  p a r t i c i p a n t s  would be  permitted t o  a d o p t  mos t  e f f i c i e n t  
-- 

f i s h i n g  t e c h n i q u e s  b u t  be  u n a b l e  t c  i n c r e a s e  t h e i r  e f f e c t i v e  

e f f o r t  l e q e l s .  I n  p r a c t i c e ,  many a d j u s t m e n t s  u n d e r t a k e n  by 
-- - A - - -- u 

o p e r a t o r s  b o t h  i n c r e a s e  ef E e c t i v e  f i s h i n g  e f f o r t  a n d  d e c r e a s e  

cost p e r  u n i t  o f  e f f o r t ,  so t h a t  i t  i s  f r e q u e n t l y  d i f f i c u l t  t o  

d e t e r m i n e  t h e  o v e r a l l  impact o n  e c o n o m i c  r e n t s  f o r  t h e  f i s h e r y  
- - - - -  -- - - - - - - - - 

a s  a whole .  F o r  ease o f  a d m i n i s t r a t i v e  c o n t r o l ,  management o f t e n  

f i n d s  it c o n v e n i e n t  t o  a p p l y  b l a n k e t  r e s t r i c t i o n s  o n  c e f t a i n  

t y p e s  o f  m o d i f i c a t i o n s  t o  f i s h i n g  u n i t s .  S u e  a p o l i c y  i s  l i k e l y  
- 

t o  a c h i e v e  r e a s o n a b l e  c o n t r o l  o f  t h e  e f f o r t '  cf  e a c h  o p e r a t c r ,  

a n d  h e n c e  p r e v e n t ;  o r  a t  l e a s t  m i n i m i s e ,  t h e  e x t e n t  o f  

- - - - -  o v e r - e x p l o i t a 3 i ; o n .  -Howere~,becatl se -it is &3;sc-%ik&rto  -preve* -- 

- 
- - - 

/-' t h e  i n t r o d u c t i o n  o f  more e f f i c i e n t  f i s h i n g  t e c h n i q u e s ,  i t  may 

i n c r e a s e  c o s t s  p e r  u n i t  of e f f o r t , l  T h e  o v e r a l l  impact o n  
, 

r e s o u r c e  r e n t s  f rom t h e  f i s h e r y  o ~ s u c h  r e s t % i c t i o n s  i s  

t h e r e f o r e  u n c l e a r .  

I f  t h e  access r i g h t  i s  s p e c i f i e d ' \ i n  terms o f  a c a t c h  q u o t a ,  
\ 

o p e r a t o r s  may b e  t e m p t e d  t o  c h e a t '  on t h e i r  a l l o c a t e d  c a t c h e s .  

S u c h  o v e r - q u o t a  c a t c h e s  would  h a v e  t o  be\, d i s p o s e d  o f  i n  a  n b l a c k  



- - - - - - - --p-- - - - 
c o s t s  i n  d i s p o s i n g  o f  c a t c h e s  i n  t h i s  way - t h e s e  cos ts  may i n  

f a c t  t a k e  t h e  form of  l o w e r  u n i t  p r i c e s  - t h e  c o s t  o f  t a k i n g '  a  

g i v e n  c a t c h  w i l l  a l s o  be i n c r e a s e d .  

One e f f i c i e n c y  a d v a n t a g e  o f  a c a t c h - q u o t a  scheme i s  t h a t  it 

i s  n o t  n e c e s s a r y  t o  restrict i n  any  way t.$e f i s h i n g  methods  used 
3 

by p a r t i c i p a n t s ,  s i n c e  t h e i r  e f f o r t  l e v e l s  are  r e g u l a t e d  a l r e a d y  ri 

* 
Y 

i; II terms of- tMra3-3uwabl-e- ~=a-t@ites-~'Ph-e i nef fieie*-i-n-put--- 

d i s t o r t i o n s  which o c c u r  u n d e r  ef f o r t - q u o t a  systems b e c a u s e  o f  

a t t e m p t s  by o p e r a t o r s  t o  i n c r e a s e  t h e i r  e f f e c t i v e  e f f o r t  l e v e l s  \ 

--- -- - -- -- - - - - - - - - - 

and b e c a u s e  o f  management, a t t e m p t s  t o  p r e v e n t  s u c h  i n c r e a s e s  a r e  
- = 

t h e r e f o r e  avo ided .  The cos t  o f  t a k i n g  t h e  q u o t a  may still  be  

Bbove  t h e  minimuia, however,  b e c a u s e  o f  t h e  r e s t r i c t i o n  which i s  ' ' 

p l a c a d  on e a c h  o p e r a t o r ' s  s c a l e  of o p e r a t i o n .  Only i f  q u o t a s  - 

were s a l e a b l e  c o u l d  u n i t  c o s t s  b e  c o m p l e t e l y  min imisea .  

I n  s u m m a r y ,  u n d e r  anp l i m i t e d  e n t ~ y s c h e m e  t h e r e  i s  a  ' 
- - -  -- 

P 

t e n d e n c y  f o r  a  g r a d u a l  e r o s i o n  of r e s o u r c e  r e n t s  t o  o c c u r  v i a  

i n c r e a s e s  i n  t h e  l e v e l  of e f f o r t  and c o n c o m i t a n t  i n c r e a s e s  i n  
U - - 

c o s t s  p e r  u n i t  of e f f o r t .  If t h e  number o f  p a r t i c i p a n t s  c o u l d  be  
L 

r e a d i l y  a d j u s t e d ,  t h e  f irst  t r e n d  c o u l d  b e  n e u t r a l i s e d  b y  i 
i 

g r a d u a l l y  r e d u c i n g  t h e  number of p a r t i c i p a n t s .  However , f o r  
i 

r e a s o n s  which w i l l  b e  d e v e l o p e d  below, s u c h  r e d u c t i o n s  a r e  6 

u s u a l l y  d i f f i c u l t  t o  a c h i e v e .  

 must-&* t'-ibleLesSe=ee+-- 
f 

l e v e l  o f  e x p l o i t a t i o n  and a d o p t i o n  of i n e f f  i c P e n t  f i s h i n g  
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/ 

' t e c h n i q u e s .  One p a r t i c u l a r  a s p e c t  which may b e  e s p e c i a l l y  

* r e l e v e n t  i s  t h e  a b i l i t y  o f  t h e  scheme t o  p r ~ v i d e  t h e  f l e x i b i l i t y  

n e c e s s a r y  t o  a d j u s t  q u i c k l y  t o  c h a n g e s  i n  t h e  d e s i r e d  l e v e l  o f  

e x p l o i t a t i o n .  

I n  t h e  S o u t h  A u s t r a l i a n  prawn f i s h e r y ,  a c c e s s  r i g h t s  a r e  

c u r r e c t l y  l s p e c i f i e d  i n  t h e  fo rm of v e s s e l - y e a r s ,  however  s e v e r 3 1  
- - -- -- - - 

v e s s e l  c h a r a c t e r i s t i c s  are  a l s o  r e g u l a t e d .  Al rhough  t h e  

e f f e c t i v e  f i s h i n g  e f f o r t  l e v e l  p e r  v e s s e l ,  i n  e a c h  f l ee t ,  h a s  
I 

f 

i n c r e a s e d  c o n s i d e r a b l y  s i n c e  . t h e  c l o s i n g  o f  e n t r y  -- t o  - P t h e  - - -- 
- - . . 

f i s h e r y ,  a s  shown i n  T S b l e  EII, i t  wohld aRpear  t h a t  t h e  s c o p e  

f o r  f u r t h e r  s u c h  e f f o r t  i n c r e a s e s  is l i m i t e d ,  Most of t h e  
I - 

p o s s i b l e  s t r a t e g i e s  have a l r e a d y  been f o l l o w e d .  I n  terms of 
A 

t h e i r  a b i l i t y  t o  c o n t r o l  t b e  l e v e l  o f  e x p l o i t a t J o n  i n  e a c h  

r e g i o n ,  t h e r e f o r e ,  t h e  curs e n t  r e g u l a t i o n s  a r e  p r o b a b l y  

- - - g e n e ~ a L ~ y  adequete,  espei%=y-sgnce-sonre-fnrther e f f o r t  
b 

i n c r e a s e  c a n  p r o b a b l y  be accommodated i n  most r e g i o n s ' w i t h o u t  a n  

e x c e s s i v e  r e d u c t i o n  i c  economic  s u r p l u s .  

T h e r e  is, o n e  o b v i o u s  e x c e p t i o n  t o  t h e  a b o v e  . c o n c l u s i o n ,  

however,  t h e  U s s t  C o a s t .  It was c o n c l u d e d  i n  S e c t i o n  E,,VI t h a t  
- .  .'. 

t h e  s t o c k  i n  & t h i s  r e g i o n  i s  r e l a t i v e l y  s m a l l  and was s u b j e c t  t o  

e x c e s s i v e  e x p l o i t  a t i o n  d u r i n g  t h e  e a r l y  l W O f s .  Thpse  h i g h  
I 

d 
- 

1 

f i s h i n g  l e v e l s  were p o s s i b l e  b e c a u s e  o f  t h e  a b i l i t y  o f  o p e r a t o r s  
- - - - - - - - - - -- -- 

t o  s u i t c h  betwee? i t  and S p e n c e r  G u l f .  T h i s  p o t e n t i a l  for 

o v e r - e ~ p l ~ i t a t i o n  s h o u l d  b e  a v o i d e d  by t e r m i n a t i n g  t h i s  
% 

i n t e r c h a n g e  r i g h t  a n d  i n t r o d u c i n g  s p e c i f i c  c o n t r o l  o f  t h e  number 

1 38 



TABLE XI11 

AVERAGE ANNUAL EFFORT LeveL PER OPEBATOR IR EACH , 
- 

FISHING PLEET'FOR YEARS 1968 TO 

- L&f~+st,"- -- 
Vincent 
(hrs. ) 

-- *Ft:-m------- 
Spencer Gulf 

(hrs. 

- I r r v m  i-gator- - 
Strait 
(hrs . ) Year - 

'Because operator are free to operate i n  both the West 
sp&cer Gulf, the ef f t levels of operators in  each region 
to give a ~ i n g l e  overalj figure. 

8 cmd 
were combined 



- -- 

6f v e s s e l s  p e r m i t t e d  t o  o p e r a t e  i n  t h e  West C o a s t  r e g i o n .  

T h e r e  are  t h r e e  p o s s i b l e  ways t o  e x p l o i t  t h e  Hest C o a s t  

s t o c k s :  

1. G r a n t  a  s m a l l  number of l i c e n c e s  s p e c i f i c a l l y  f o r  t h e  r e g i o n ,  

and  a l l o w  o n l y  t h e  h o l d e r s  of these  l i c e n c e s  t o  f i s h  t h e r e .  

2. Allow a  l i m i t e d  number of S p e n c e r  ~ u l f  o p e r a t o r s  t o  f i s h  
- 

t h e r e  on  a p a r t - t i m e  b a s i s  d u r i n g p a r t  o f  t h e  y e d r o n l y .  
'* 

3. Have a  m i x t u r e  o f  some f u l l - t i m e  l i c e n c e e s  and  some p a r t - t i m e  

o p e r a t o r s  f rom S p e n c e r  G u l f .  
L - - 

The a d v a n t a g e  o f  f u l l - t i m e  o p e r a t i o n s  i s  t h a t  it e n s u r e s  

t h a t  a  s u b s t a n t i a l  p a r t  of t h e  a v a i l a b l e  s t o c k  is t a k e n  

t h f o u g h o u t  t h e  yea r .  However, b e c a u s e  o f  t h e  need  t o  c o v e r  t o t a l  

c o s t s ,  i t  is u n l i k e l y  t o  l e a d  t o  a n y  r e s o u r c e  r e n t s .  P a r t - t i m e  

o p e r a t i o n ,  on t h e  o t h e r  hand ,  would mean t h a t  o p s r a t o r s  would 
' 

o n l y  have  -to c o v e r  m r g - i n a l  c o s t s  and  w o u l d - b e  f i s h i n q  ---. - 
p r e v i o u s l y  u n e x p l o i t e d  s t o c k s  and  hence  a c h i e v i n g  improved  c a t c h  

--h. 
s. r a t e s ,  b o t h  of  which s h o u l d  s i g n i f i c a n t l y  improve  r e t u r n s  f r o n  I 

... 
Vest C o a s t  o p e r a t i o n s .  I n  a d d i t i o n  t h i s  s t r a t e g y  would d e c r e a s e  

t h e  p r e s s u r e  on  t h e  Spencer Gulf  s t o c k  d u r i n g  t h e  p e r i o d  o f  ? 

: l o w e s t  c a t c h  r a t e s ,  t h u s  i a p r c v i n g  t h e  c a t c h  r a tes  of t h o s e  

o p e r a t o r s  s t i l l  f i s h i n g  i n  t h i s  r e g i o n .  c ,  

1 

W h i l s t  t h e  a v a i l a b l e  d a t a  a r e  i n a d e q u a t e  t o  a l l o w  a  

q i n i t e  c o n c l u ~ i o n  a s  t o  t h e  b a s t  s t r a t a g g  t o  be r e a c h e d ,  a 
- 

com6Tnat ion o f  p e r h a p s  two3 u l l - t i m e  l i c e n c e e s  and a  s m a l l '  'G 

number o f  a b o u t  three t o  s i x  p a r t - t i m e  o p e r a t o r s  f rom"spe  + r 



w 
- -- 

Gulf may be a r e a s o n a b l e  comprcmise  s t r a t a g y .  It s o o l d  a l l o w  

some of  t h e  b e n e f i t s  cf b o t h  f u l l - t i m e  and p a r t - t i m e  

e x p l o i t a t i o n  t o  be  a c h i e v e d .  

It is d i f f i c u l t  t o  a s s e s s  = t h e  i n e f f i c i e n c i e s  yhich h a v e  . ,  

been i n t r g d u c e d  b y  t h e  c u r r e n t  r e g u l a t i o n s  w i t h  r e s p e c t  t o  
. + 

v e s s e l  l e n g t h  and n e t  s i z e  s i n c e  t h e  r e l a t i v e  e f f i c i e n c i e s  of - St 

- -A - - - -- - -" 

v a r i o u s  i n p u t  c o m b i n a t i o n s  a r e  l a r g e l y  tfnknown. 

It is likely that o n e  a d v a n t a g e ' o f  a l a r g e r  v e s s e l  would b e  
" 

I 

, - g r e a t e r  c a r r y i n g  c a p a c i t y  and hens l e s s  f r e ~ u " e n t  n e e d  t x - r e t u r n  - 

7 

I > 
t o  p o r t  f o r  u n l o a d i n g .  T h i s  a d v a q t a g e  would he g r e a t e r  when t h e  : 

7 - +' 

g r o u n d s  a r e ' m o r e  d i s t a n t  f rom t h e  F o r t s  o r  u n l o a d i n g  p o r t s .  E 

. 
Given t h a t  t h e  S p e n c e r  Gulf  more d i s t a n t  from s u c h  1 

f 
i 

3 k p o r t s - t h a n  are t h o s e  i n  Gu l f  S t .  Vin e n t ,  t h e  c u r r e n t  . s m a l l e r  

a l l o w a b l e  v e s s e l  size i n  t h e  l a t t e r  i o n  has .  some e f f i c i e n c y  
qi2 -1 -p----p-ppp-p - - p-pp 

, j"g+ifioatkn.p- -- 

one r e s t r i c t i o n  which is c l e d r l y  h h m p e r d e f f k c i e n c  i n  

Gulf St. V i n c e n t  i s  ' t h e  conf ineme* of a l l  v e s s e l s  t o  s i n g l e  - 
1. 

r i g .  It h a s  b e e n  e s t i m a t e d  t h a t  d o u b l e  r i g  i n c r e a s e s  v e s s e l  . { 
c a t c h  r a t e s  %J! a p p r o x f m a t e l y  30%,  yet it' e n t a i l s  a much smaller I 

l .  k 

i n c r e a s e  i n  v e s s e l  o p e r a t i n g  costs, h e n c e  it 3s c l e a r l y  a  more i 

e f f i c i e n t  t y p e  of g e a r  t h a n  s i n g l e  r i g .  I n  view o f  t h e  f a c t  t h a t  
C Y I  ! 

e f f o r t  is  p robab lyo  u n d e r  t h e  r en t -max imis ing  l e v e l  i n  t h i s  $ 8 
* 

r e g i o n  anyway, t h e  a d o p t i o n  cf d o u b l e  rig is a n  i d e a l  way t o  - $ 
* Z 

-- 

b o t h  i n c r e a s e  f i s h i n g  e f f o r t  and d e c r e a s e  costs per u n i t  of 
a _ 

effor t .  - 
141 



1 
p e r m i t t e d  and  encouraged ,  i f  r e n t  i~ 40 be a a & i s e d .  The 

*.' 

' ne&5sary   incentive c c u v  b e  p r o v i d e d  by t h e  threat t o  i n c r e a s e  

e f f o r t  by  i s s u i n g  - a d d i t i o n a l  l i c e n c e s  i f  c u r r e n t  p a r t i c i p a n t s  
- ris 

f a i l  t o  i d c r e a r e  tLeir e f f o r t  l e v e l s  b y  moving t o  d o u b l e  r i g .  
' 

A t  p r e s e n t  t h e r e  is no  r e g u l a t i o n  cf t h e  h o u r s  t r a w l e d  by 

i n d i v i d u a l  v e s s e l s ,  T h i s  means t h a t  u p e r a t o r E  have t h e  ---- -- -- --A - - -- - -- -? 

f l e x i b i l i t y  t o  a d j u s t  t h e i r  effort l e v e l s  on a  s h o r t  term b a s i s .  
\., 

a h i l s t  o p e r a t o r s ,  a c t i n g  i n d e p e n d e n t l y ,  c b v i c u s l y  w i l l  not 
1 

p e r i o d ,  p r o v i d e d  t h e y  p t t e m p t  t o  m a x i n i s e  p r i v a t e  p r o f i t s ,  a t h e  

d i r e c t i o P h f  a d j u s t m e n t  v i l l  a t  l e a s t  be c o r r e c t .  

A* p o s s i b l e  a l t e r n a t i v e  t o  t h e  c u r r e n t  s y s t e m  would b e  t h e  
.. 

a l l o c a t i o n  o f  c a k c h  q u o t a s  t o  i n d i v i d u a l  fishermen. Because  cf 

t h e  small number of g r o c e s s o r s ,  t h e i r  i ndependence -  from t h e  . 
f i s h e r m e n  and t h e  y e n t u a l  sa l e  of t h e  b u l k  o f  the c a t c h  on 

o v e r s e a s  , .- marke t s ,  i t  is c o n s i d e r e d  t h s t  t h e  government ,  by 
- 

m o n i t o r i n g  p r o c e s s o r  company p u r c h a s e s ,  would be able t o  

a c c u r a t e l y  c h e c k  o p e r a t o r  catches, T h e r e  would be l i t t l e  s c o p e  

f o r  o v e r - q u o t a  c a t c h e s  b e c a u s e  of the absence of a s u i t a b l e  

market .  I t  is therefore c o n c l u d e d  t h a t  from a c o n t r o l  a s p e c t  t h e  

u s e  of c a t c h  q u u t a s  i s  f e a s i b l e .  % 

-- - Ona-shanl-d-,bore ve r , alao ey t h ~ ~ e a s i ~ ~ c ~ n ~ ~ i c  , I 

1 T h i s  aspect will be, d i s c n s s e a T i i S h e r  i n  a later s e c t i o n .  
<, 



r e n t s  a c h i e v e d  u n d e r  s u c h  a q u o t a  sys tem.  Prawn s t o c k s  a r e  

s u b j e c t  t o  c o n s i d e r a b l e  f l u c t u a t i o n s  i n  abundance  o v e r t h e  y e a r s  

and  also e x h i b i t  a marked w i t h i n -  y e a r  abundance  c y c l e . .  The t o t a l  

4 d e s i r a b l e  c a t c h  w i l l .  heref o r e  v a r y  s i g n i f  i c q n t l y  among y e a r s .  

a d d  t h e  s i z e  of e a c h  q h o t a  s h o u l d  be a d j u s t e d  a c c o r d i n g l y .  I n  

a d d i t i o n ,  a s  d i s c u s s e d  i n  S e c t i o n  E . V I ,  t h e r e  may a l s o  be  g a i n s  ' 

example  it may be d e s i r a b l e  t o  h o l d  down t h e  c a t c h  e a r l y  i n  t h e  

y e a r  uhen prawns  a r e  s m a l l  and  f e t c h  a low p r i c e .  - T h e r e  - is, 
- -  - - - - --- -- - -- - - 

- - - - - - - - - - -- 

however,  l i t t l e  t~ be g a i n e d  by r e g u l a t i n g  t h e  c a t c h  a t  t h e  end  

of t h e  s e a s o n  when prawns are la rge  and  n a t u r a l  m o r t a l i t y  i s  

w r y  h igh .  

The i d  t a l  c a t c  h d u o t a  scheme s h o u l d  t h e r e f o r e  encompass  

v a r i a b l e  c a t c h  q u o t a s  fo r  p a r t  of t h e  y e a r  bat allow u n l i m i t e d  

- - -  

of t h e  r e s i d u a l  s tock  t o  b e  t a k e n .  F o r  t h i s  t y p e  of scheme' t o  b e  

s u c c e s s f n l l y  i a p l e m e n t e d  it is n e c e s s a r y  to p r e d i c t  a t  the very , 

b e g i n n i n g  o f  t h e  s e a s o n  t h e  s t r e n g t h  of t h e  r e c r u i t a e n t  and  

h e n c e  t h e  i dea l  t o t a l  c a t c h  and c a t c h  d i s t r i b u t i o n  f o r  the pea r .  
4 Z 

U n f o r t u n a t e l y  t he  b i o l o g i c a l  d a t a  n e c e s s a r y  f o r  this t y p e  of 

f i n e  t u n i n g  i s  got  c u r r e n t l y  a v a i l a b l e ,  and h e n c e  p r e c l u d e s  use 

of a  c a t c h - q u o t a  scheme a t  t h i s  time. Even if the r e q u i r e d  d a t a  

were a v a i l a b l e ,  it uou ld  b e  d i f f i c u l t  t o  p r e v e n t  operators w i t h  

f r e e z i n g  c a p a c i t y  f r o m  using it t o  d i s g a s e  when catches were 

a c t u a l l y  t a k e n ,  so as t o  c h e a t  o n  their a l l o c a t e d  quota fo r  t h e  



- - - --- - -- - 
- 

e a r l y -  p a r t  of t h e  s e a s o n .  

d i f f i c u l t  t o  i s p l e m e n t .  

It is  c o n c l u d e d  t h a t  

a c c e s s  r i g h t s  i n  terms of 

,Hence t h e  s c h e m e  would st i l l  be 

t h e  c u r r e n t  s y s t e m  of a l l o c a t i n g  

v e s s e l - g e a r s  s h o u l d  be r e t a i n e d .  

s u b j e c t  t o  t h r e e  p r o v i s i o n s :  

1. T h e  p r a c t i c e  of a l l o w i n g  v e s s e l s  t o  i n t e r c h a n g e  f r e e l y  . 
A 

- --- - - --- - - - *A-a- A 

be tween  S p e n c e r  G u l f  a n d  t h e  West C o a s t  s h o u l d  be  d i s c o n t i n u e d .  
3 7 

I n s t e a d ,  a c c e s s  s h o u l d  be r e s t r i c t e d  t o  a v e r y  smal l  number  of  
I 

f u l l - t i a e  o p e r a t o r s  and a f €M Sspsncer Gulf opera4csson-+-- 

p a r t - t h e  b a s i s .  2. The ban o n  use of d o u b l e  r i g  i n  G u l f  St. 

V i n c e n t  s h o u l d  b e  d i s c o n t i n u e d .  

3.  Effort in 
5 -  

i n t e r m i t t e n t  

spencer Gulf  s h o u l d  be d e l a y e d  b y  t h e  u s e  of 

t o t a l  c l o s u r e s .  



11. CLAIEAITS TO TEE RESOURCE BEBTS 

T h e r e  are two o b v i o u s  c l a i m a n t s  t o  t h e  r e s o u r c e  r e n t s  

g e n e r a t e d  by a l i m i t e d  e n t r y  program, t h e  a c t u a l  p a r t i c i p a n t d i n  

t h e  f i s h e r y  a n d  t h e  g e n e r a l  p u b l i c ,  who are  n o r a a a l y  c o n s i d e r e d  
- t a  x e - T E -  e p r l a a r y  o w n e r s  6 ~ L ~ ~ - m 3 ~ r T ~ . u u u 6 ~ S f A ~ e  q u e s t i o n  o t  

r e n t  d i s t r i b u t i o n  i s  l a r g e l y  c c n c e r n e d  w i t h  e q u i t  p and  i s  

t h e r e f o r e  more p o l i t i c a l  t h a n  economic ,  it i s  w o r t h w h i l e  t o  
- - - - - - - - -- - - -- - - - 

-- - - 
- - - -- - - - - - - -- 

. c l a r i f y  a t  l e a s t  some o f  t h e  i s s u e s  i n v c l v e d .  The r e n t  

d i s t r i b u t i o n  may a l s o  h a v e  some economic  i m p l i c a t i o n s .  
J 

The major  econ-omic a r g u m e n t - a d v a n c e d  i n  s u p p o r t  o f  r e n t  

r e t e n t i o n  by f i s h e r m a n  is t h a t  it ~ r o v i d e s  a n  i n c e n t i v e  f o r  

r e n t s  a r e  r e t a i n e d  by f i s h e r m e n  it w i l l  a s  a r e s u l t  i n c r e a s e  

g r e a t e r  e f f i c i e n c y  and i n n o v a t i o n .  1 It is t r u e  t h a t  i f  a l l  

o p e r a t o r s p i n  a f i sAeryredu  ce - i ~ c - c s f s  31 unFf afAf  ort ,by -. 

a d o p t i o n  of a u o r e ' e f f i c i e n t  method o f  f i s h i n g  t h i s  w i l l  

i n c r e a s e  r e s o u r c e  r e n t s  a t  a g i v e n  l e v e l  o f  e f f o r t  and  i f  some 

o p e r a t o r  p r o f i t s .  For t h i s  t o  a c t  a s  a n  i n c e n t i v e  t o  o p e r a t o r s  
- 

t o  make s u c h  c h a n g e s ,  however,  i t  is a l s o  n e c e s s a r y  t l a t  

o p e r a t o r s  a t t e m p t  t o  ~ x i m i s e  t h e i r  f i n a n c i a l  s u r p l u s .  

I n  many f i s h e r i e s ,  o p e r a t o r s  t r a d e  off fishing income 

a g a i n s t l e i s u r e  time. Asincome per u n i t  of f i s h i n g  t h e  

-- I n c r e d s e s ,  t h e y  may p a f a r  --.----.----.--.-- i n m m m e d  leisure time t o  a d d i t i o n a l p  

&See Copes  (1976, 80) and E v a n s  (1977, 10) 
. 

. -. 



- * 
- - - ~ n i 0 8 1 e , - a m T s o i s e r h e  time t h e y  spend  f i s h i n g .  assuming  

e a c h  o p e r a t o r  h a s  h i s  own f i s h i n g  u n i t ,  a r e d u c t i o n  i n  f i s h i n g  

time p e r  o p e r a t o r  r e d u c e s  t h e  r a t e  o f  c a p i t a l  u s a g e  and hence  -- - - - C  * 
- i n c r e a s e s  t h e  c o s t  o f  a c h i e d i n g  a  g i w e n  e f f o r t  l e v e l .  Here r e n t  

s e t e n t i o n  may r e d u c e  r a t h e r  t h a n  i n c r e a s e  e f f i c i e n c y . 1  T h e  n e t  

effect o f  r e n t  r e t e n t i o n  on o p e r a t o r  e f f i c i e n c y  c a n  o n l y  be 

On e q u i t y  g rounds ,  a l l o w i n g  r e n t s  t o  be r e t a i n e d  by 
- -- - - - - - - - - - - - - - - 

- 

f i s h e r m e n  i s  f r e q u e n t l y  s u p p o r t e d  b e c a u s e  of c o n c e r n  f i r  what 

a r e  c o n s i d e r e d  a  poor and d i s a d v a n t a g e d  group.  f here i s  n o  d o u b t  
4 

t h a t  t h e  m a j o r  a rgumen t  a d v a n c e d  f o r  t h e  . i n t r o d u c t i o n  cf l i m i t e d  

e n t r y  schemes  i n  t r a d i t i o n a l F o F e n  e n t r y  f i s h e r i e s  i s  t h e i r '  
% 

a b i l i t y  t o  improve  t h e  w e l f a r e  o f  t h e  f i s h i n g  c c n ~ u n i t i e s  
.I 

i n v o l v e d .  
. . 

I f  a s s i s t a n c e  t o  f i s h e r m e n  i s  c o n s i d e r e d  n e c e s s a r y  on 
U 

e q u i t y  g r o u n d s ,  a l l o w i n g  them t o  r e t a i n  r e s o u r c e  r e n t s  h a s  
* 

' s e v e r a l  a d v a n t a g e s  o v e r  t h e  a l t e r n a t i v e s .  Since t h e  r e n t  i s  

g e n e r a t e 4  h y  t h e  i s h e r m a n  h i m s e l f ,  i t  d o e s  n o t  h@ve t h e  s t i g m a  

a s s o c i a t e d  wi th  u n t i e d  gove rnmen t  h a n d o u t  a n d  t h e r e f o r e  l e a d s  

t o  a  s u p e r i o r  f e e l i n g  o f  well b e i n g  o r  a d d i t i o n a l  p s y c h i c  income 

a b o v e  t h e  a c t u a l  moneta ry  v a l u e  of t h e  a s s i s t a n c e ,  Xt a l s o  h a s  

lThe i s s u e s  i n v o l v q d  a r e  v e r y  similar t o  t h o s e  c o n s i a e r e d  i n  
a t t e m p t i n q  t o  a s s e s s  t h e  e f fec t  of v a r y i n g  t a x  r a t e s  on w o r k  
i n c e n t i v e s  a  f a m i l i a r  p u b l i c  f i n a n c e  q u e s t i o n .  e u 



t h e  a d v a n t a g e  o v e r  d i rec t  s u b s i d i s a t i o n  o f  p a r t i c u l a r  a s p e c t s  o f  

t h e  f i s h i n g  c p e r a t i o n  of n o t  p r o v i d i n g  an i n c e n t i v e T  ta - d i s t o r t  

r e s o u r c e  a l l o c a t i o n s  i n  o r d e r  t o  maximise p r i v a t e  +returns. F o r  
.&% 

example  a s p e c i a l  t a x  a l l o w a n c e  f o r  c a p i t a l  e r p i m d i t u r e  o n  

f i s h i n g  e q u i p ~ e n t  i s  l i k e l y  t o  l e a d  t o  e x c e s s i v e  e x p e n d i t u r e  on  

s u c h  equipment  i n  terms of s o c i a l  a s  opposed  - t o  p r i v a t e  costs  
--A - - - A- - -- - 

and b e n e f i t s .  

One s h o u l d ,  however ,  a l s o  con  s i d e i  c r i t i c a l l y  t h e  e q u i t y  o f  

s u c h  assistance. - 7 F i s h e r m e n ' s  - - - e a r n i n g s  -- - a r e  a  f u n c t i o n  - - of - t h e i r  - 

- - -  - - - - - -- 

a l t e r n a t i v e  e m p l o y ~ e n t  o p p o r t u n i t i t e s ,  n o t  t h e  economic  s t a t e  o f  

t h e  f i s h e r y .  I f  f i s h e r m e n  are poor  i t  i s  n o t  b e c a u s e  t h e  f i s h e r y  

is u n p r o f J t a b l e  b u t  b e c a u s e  t h e r e  i s  l i t t l e  work a v a i l a b l l e  

e l s e w h e r e  for them, I f  -it i s  unwise  i n  terms o f  e n k o u r a g i n g  

r e s o u r c e  r e a l l o c a t i o n s  t o  a t t e m p t  t o  compensa t e  a l l  g r o u p s  whose 

c o n s i d e r a t i o n ?  

I n  a d d i t i o n ,  f i s h e r m e n  may n o t  i n  f a c t ,  a l l  b e  a s  b a d l y .  o f f  

a s  t h e y  a p p e a x  a t  f i r s t  g l a n c e .  . I n  most  f i s h e r i e s ,  . ~ a b r o a d  

s p e c t r u m  of e a r n i n g s  p r e v a i l s ,  1 due  t o  d i f f e r e n c e s  i n  o p e r a t o r  

e f f i c i e n c i e s ,  The b e n e f i t s  cf r e n t  r e t e n t i o n  a c c r u e  t o  a l l  
M 

p a r t i c i g a n t s  r e g a r d l e s s  of t h e i r  a c t u a l  e a r n i n g s .  F i s h e r m e n  ' s 
. . 

i n c o m e s  a l so  f r e q u e n t l y  i n c l u d e  a l a r g e  p s y c h i c  component  i n  

a d d i t i o n  t o  their ~ o n e t a r y  r e m u n e r a t i o n ,  h e n c e  u s e  of t h e  l a t t e r  . 

- - - - - - - C I I I I I I I I I I  

lSee Copes (1 972). 



- - - 

w i l l  d e f l a t e  t h e i r  t r u e  o v e r a l l  income l e v e l s .  

Evans  (1977, 1 0 )  a r g u e s  t h a t  'vResource r e n t s  a r e  e a r n e d  i n  

othe;: i n d u s t r i e s  a n d  s e l d c m  a r e  puk l - i c  a t t e m p t s  made t o  effect 

i ts  d i s p o s i t i o n t t .  H e  c i tes  t h e  example  o f  an a g r i c u l t u r a l i s t  

w i t h  r i c h  l a n d  close t o  a n  u r b a n  marke t .  The e x c e p t i o n s ,  

however,  f o r  example  r o y a l t y  payments  made f o r  t h e  r i g h t  t o  
- - - A - - - - - - --.----A - - 

e x p l o i t  m i c e r a l  a n d  f o r e s t r y  r e s o u r c e s  on p u b l i c  l a n d s ,  a p p e a r  

t o  b e  i n  s i t u a t i o n s  which c l o s e l y  p a r a l l e l  t h e  p o s i t i o n  i n  a 

l i m i t e d  e n t r y  f i s h e r y .  W h i l s t  t h e  - - i s s u e  o f  w h e t h e r  - a  p a r t i c h l a r  . ' 
- - -  -- 

, - -  

p r o p e r t y  s h o u l d  be  c o n s i d e r e d  a s  p a r t  o f  t h e  p u b l i c  o r  ~ = i r a t e  

domain c a n n o t  b e  unambiguous ly  r e s o l v e d + f i s h e r i e s  would a l m o s t  

c e r t a i n l y  a p p e a r  t o  b e  t o w a r d s  t h e  p u b l i c  nd o f  t h e  spec t rum.  \ 
Note t h a t  t h e  e q u i t y  a r g u m e n t s  advanded  i n  s u p p o r t  o f  r e n t  

r r e t e n t i o n  by f i s h e r m e n  l o s e  much o f  t h e i r  o r c e  when t h e  s ize  o f  

r a t h e r  t h a n  o w n e r - o p e r a t o r s  s i n c e  t h e  b e n e f i t *  t h e n  l a r g e l y  

a c c r u e .  t o  i n d i v i d u a l s  u n a s s o c i a t e d  w i t h  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 .  I n  a d d i t i o n ,  t h e  h i g h e r  t h e  r e s o u r c e  r e n t s  g e n e r a t e d  
B 

by e a c h  o p e r a t o r  t h e  more d i f f i c u l t  it i s  t o  j u s t i f y  f u l l  

r e t e n t i o n  o f  t h e s e  r e n t s  by  them i n  terms o f  t h e i r  need for 

w e l f a r e  a s s i s t a n c e .  

E v a l u a t i o n  of a l l  t h e  above  e f f i c i e n c y  and  e q u i t y  a rgumenas  

i n v o l v e s  complex  v a l u e  j udgemen t s  and w i l l  n o t  be &tempted  

ere. k t  would a p p e a r  however t h a t  f o r  t h e  S o u t h  ~ u s t r a l i a n  

prawn - f i s h e r y  a s t r o n g  c a s e  on b o t h  e f f i c i e n c y  a n d  e q u i t y  



g r o u n d s  f o r  r e m o v a l  o f  a t  l e a s t  p a r t  o f  t h e  r e s , o u r c e  r e n t s  f r o a  

t h e  a c t u a l  q p e r a t o r s  c a n  b e  made. 

A s  d i s c u s s e d  i n  S e c t i o n  C . I V ,  t h e r e  is e v i d e n c e  o f  s h o r t  

p e r i o d s  o f  o p e r a t i o n  a n d  h e n c e  i n e f f i c i e n t  c a ~ i t a l  u s a g e  by many 

v e s s e l s  i n  s p e n c e r  Gul f  a n d  e s p e c i a l l y  Gulf S t .  V i n c e n t .  T h i s  is 

p r o b a b l y  p r i m a r i l y  an  a t t e m p t  by o p e r a t o r s  t o  l o w e r  + 

----A- - - - A -- - - - A -- 

p r o f i t a b i l i t y  and s o  r e d u c e  t h e  p r e s s u r e  f o r  a n d  hence  

l i k e l i h o o d  of f u r t h e r  l i c e n c e s  b e i n g  i s s u e d  o r  o f  some r e n t s  

v e r y  h i g h  i n c o a e s  which c a n  be a c h j e v e d  a t  r e l a t i v e l y  low e f f o r t  

l e v e l s .  Lack of p r o f i t  m o t i v e  may a l s o  hamper the w i l l i n g n e s s  of 

a l l  o p e r a t o r s  t o  make c o r r e c t  u s e  of t h e  e f f o r t  f l e x i b i l i t y  

p r o v i d e d  by t h e  n o n - r e s t r i c t i o n  o f  v e s s e l  o p e r a t i n g  hours .  ! 
' 

~ Q h o v a l  o f  p a r t  o f  t h e  a v a i l a b l e  r e s o u r c e  t e n t  from o p e r a t o r s  
- - - -- - - pp - 

s h o u l d  r e i n f o r c e  t h e  p r o f i t  mo t ive  and  hence  l e a d  t o  r e s o u r c e  

r e n t  i n c r e a s e s  v i a  impr-oved e f f i c i e n c y  and  e x p l o i t a t i c n  

f l e x i b i l i t y .  

Given t h e  a p p a r e n t  v e r y  h i g h  a v e r a g e  i ncomes  of o p e r a t o r s  

i n  a l l  f leets,  t h e  c a s e  on e q u i t y  g r o u n d s  for  c o m p l e t e  r e n t  

r e t e n t i o n  by them would a l s c  a p p e a r  t o  be v e r y  weak. 



t 
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The v a l u e  t o  a  p a r t i c u l a r  e n t i t y  af t h e  r i g h t  of access t o  

a  l i m i t e d  e n t r y  f i s h e r y  w i l l  e q u a l  t h e  d i s c o u n t e d  v a l u e  of  t h e  

f l o w  o f  a b o v i - n o r m a l  r e t u r n s  o r  e c o n o n i c  r e n t s  which t h e  e n t i t y  

c o u l d  o b t a i n  by p a r t i c i p a t i n g  i n  t h a t  f i s h e r y .  It f o l l o w s  t h a t  
-A - if su 'Zh- r l ' ghX a r e  t r a n s f e r a b l e  o n  t h e  o p e n m a r k e t t h e  - 

C' f r e e - m a r k e t  p r i c e  w i l l  e q u a l  t h e  h i g h e s t  v a l u e  p l a c e d  o n  s u c h  

r i g h t s  by  a n o n - h o l d e r .  
- - - - - - - - - - - - --- 

The i n i t i a l  of s u c h  r l g h t s  is t h e r e f o r e  a b l e  t o  * 
c a p t u r e  a l l  t h e  a b c v e - n o r m a l  r e t u r n s  which tPhe a b o v e  

n o n - h o l d e r  c i a  tes w i t h  them by  a m a r k e t  s a l e ,  t h e  r e n t s  

b e i n g  c a p i t a l i s e d  i n  t h e 4  t r a n s f e r  p r i c e .  Assuming t h e  p u r c h a s e r  

is r ea l i s t i c  i n  h i s  e s t i m a t e s  o f  t h e  f u t u r e  r e n t s ,  h e  w i l l ,  n e t  

level of p r o f i t s . ~ u l l o c k  (1976) refers t o  t h i s  a b i l i t y  of 

i n i t i a l '  o c a p t u r e  a l l  o o n o ~ o l y  p r o f i t s  a s s o c i a t e d  

w i t h  the e n t r . y  r e s t r i c t i o n  a s  t h e  t r a n s i t i o n a l  g a i n s  t r a p ,  s i n c e  

s u b s e q u e n t  r i g h t s  h o l ' d e r s  e a r n  o n l y  n o r m a l  p r o f i t $ .  . - 
4 

On t h e  o t h e r  hand,  i f  t h e  a c c e s s  r i g h t  i s  n o n - t r a p s f e r a b l e ,  

t h e  h o l d e r  r i l l  o n l y  be ab le  t o  c a p t u r e  r e n t s  by, a c t u a l l y  

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

_ w i l l  g a i n  are l i m i t e d  t o  t h o s e  o v e r  t h e  l e n g t h  of time h e  is a n  

$ c 3 i e E s h e r  man. 



S e v e r a l  a r g u m e n t s  are  a d v a n c e d  i n  s u p p o r t  making access 

r i g h t s  o r  l i c e n c e s  n o n - t r a n s f e r a b l e .  F i r s t l y ,  it p r e v e n t s  

i n i t i a l  h o l d e r s  of s u c h  r i g h t s  frcm c a p t u r i n g  a l l  of t h e  f u t u r e  

r e n t s  a v a i l a b l e  t o  p a r t i c i p a n t s .  T h i s  a l l o w s  r e n t s  t o  b e  s p r e a d  

among s u c c e s s i v e  g e n e r a t i c n s  o f  o p e r a t o r s  v i a '  t h e  r e g u l a r  

r e i s s u i n g  o f  e x p i r e d  l i c e n c e s .  1 T h i s  i s  c o n s i d e r e d  more 

A --- e~uit&&e-+-hatt.- c*p&e+eapt*+of a12 - r e n & - - b y ~ i n & t & e ~ c s n c e -  
F -7.- 

h o l d e r s .  I n  a d d i t i o c  i t  a v o i d s  t h e  s o c i a l  p r o b l e m s  which  nay b e  
*. I 

a s s o c i a t e d  w i t h  a l l  s u b s e q u e n t  g e n e r a t i o n s  o f  f i ' s h e r m e n  e a r n i n g  

S e c o n d l y ,  i f  l i c e n c e s  are n o n - t r a n s f e r a b l e ,  a l l  + 

p , a r t i c i p a n t s  a r e  e a r n i n g  above -no rma l  p r o f i t s ,  h e n c e  r e a o v a l  of 

some economic  s u r p l u s  c a n  b e  ' a c h i e v e d 2  w i t h o u t  o p e r a t o r s  

s u f f e r i n g  o v e r a l l  c a p i t a l  l o s s e s .  F o r  t h i s  r e a s o n ,  it is . 
s u g g e s t e d  by Evans  (1977, 13-4) a s  a  u s e f u l  imterim measure  
-----p-------- -~ -~ 

u n t i l  management d e c i d e s  i t s  b n g  .term r e n t  a l l o c a t i o n  s t r a t e g y .  

T h i r d l y ,  i f  l i c e n c e s  a r e  non--tran s ferabla ,  management is  

a b l e  t o  a d j u s t  t h e  l e v e l  of e x p l o i t a t i o n  o f  the f i s h  h o c k  t o  

meet c h a n g i n g  c i r c u a s t a k e s  m e r e l y  b y  a l t e r i n g  t h e  number o f  

e x p i r e d  l i c e n c e s  wh ich  a re  r e i s s u e d m a  I f  l i c e n c e s  are  

t r a n s f e r a b l e ,  n o  licences w i l l  be s u r r e n d e r e d ,  s i n c e  t h e y  h a v e  a 
---r-----------i-- * 
1See . c o p e s  (1 976, 10) . I - 

J S e e  Copes  (1 978, 129-30) . 



. . 
- - -- -- p-pp-- - , 

p o s i t i v e  m a r k e t  v a l u e .  I f  a r e d u c t i o n  i n  t h e  numb'er of l i c e n c e s  

is d e s i r a b l e  b e c a u s e  o f  e x c e s s i v e  e f f o r t ,  i t  w i l l  t h e r e f o r e  

r e q u i r e  r e - p u r c h a s e  o f  e x i s t i n g  l i c e n c e s  from c u r r e n t  h o l d e r s .  

T h i s  p r o c e d u r e ,  u s u a l l y  r e f e r e d  t o  a s  a b u y b a c k ,  h a s  ' y e t  t o  be ( 

s u c c e s s f u l l y  i m p l e m e n t e d  b e c a u s e  o f  t h e  numerous  a d m i n i  s t r a t i ' v e  

a n d  s o c i o - p o l i t i c a l  d i f f i c u l t i e s  which  i t  g i v e s  rise t o .  A 
- - - - - - - , --A - -- ---A- 

n o n - t r a n s f e r a  b l e  s y s t e m ,  by al*/ng e f f o r t  t o  h e  r e d u c e d ,  

t h e r e f o r e  is l i k e l y  t o  r e s u l t  i n  a s u p e r i o r  l e v e l  of . 
e x p l o i t a t i o n  i f  t h e  - - s t o c k  - i s  --- i n i t i a l l y  A- - o ~ e & ~ l o i _ t e d .  -- --- 

-- -- 

F o u r t h l y ,  i f  t h e  c a p i t a l  m a r k e t  is i m p e r f e c t ,  i n a b i l i t y  t o  
\ 

o b t a i n  t h e  f u n d s  n e c e s s a r y  t o  p u r c h a s e  a l i c e n c e  i n  a  f i s h e r y  

whe re  l a r g e  r e n t s  a r e  r e t a i n e d  b y  i n d i v i d u a l  o p e r a t o r s  may 

p r e c l u d e  some o w n e r - o p e r a t o r s  from p a r t i c i p a t i o n  i f  l i c e n c e s  are 

f r e e l y  t r a n s f e r a b l e .  Fo r .  b o t h  e q u i t y  a n d  eff i c i e n c p  r e a s o n s ,  L a 

-? '. F i f t h l y ,  u n r e a l i s t i c  o p t i m i s m  by p o t e n t i a l  p a r t i c i p a n t s '  may . 
'i .\ 
r b s u l t  i n  e x c e s s i v e  p r i c e s  b e i n g  p a i d  fo r  t r a n s f e r r e d  access 

, \  

rights, l e a d i n g  t o  s u b s e q u e n t  s o c i a l  p r o b l e m s  i n  t h e  f i s h e r y .  
'% 

T h i s  is p r o b a b l y  more l i k e l y  where  i h e  i n d i v i d u a l  f i s h i n g  u n i t  
I\ 'z 

is small a n d  u n s o p h i s t i c a t e d ,  a s  here p o t e n t i a l  p u r c h a s e r s  may 

be less w e l l  i n f o r m e d  a s  t o  the a c t u a l  size o f  t h e  a v a i l a b l e  

r e n t s  a n d ' k l s o  b e c a u s e  t h e  e x i s t e n c e  o f  p s y c h i c  i ncome  i n  s u c h  

s i t u a t i o c s  i n c r e a s e s  t h e i r  w i l l i n g n e s s  t o  a b s o r b  low f i n a n c i a  t 



re t u r n s .  
F 

Note t h a t  the above-  a d v a n t a g e s  r e l y  on f i s h i n g  b e i n g  

u n d e r t a k e n  b y  owner-opera  t o r s .  Company owned and managed f i s h i n g  , a a= 4C 

LG 

e n t e r p r i s e s  h g v e  a n  i n d e f i n i t e  l i f e  h e n c e  $lo n o t  nded t o  

t r a n s f e r  t h e i r  a c c e s s  r i g h t  t c  o b t a i n  t h e  f u l l  v a l u e  o f  f u t u r e  
3 

r e n t s ,  and  w i l l  n e v e r  be  f o r c e d  t o  i n v c l u n t a r i l y  s u r r e n d e r  t h e i r  - -- - - -- - - A - . -  -- - *  I A + - - A  - 

l i c e n c e s .  T h e r e  a r e  few e q u i t y  a r g u m e n t s  f a v o u r i n g '  

r e d i s t r i b u t i o n  o f  w e a l t h  t o  s u c h  e n t i t i e s .  'Ithey are a l s o  l i k e l y  

, o f  a f i s h i n g  l i c e n c e  b e c a u s e  of a more p r o f e s s i o n a l  a p p r o a c h  t o  

e v a l u a t i o n  apd  c o n c e n t r a t i o n  o n  f i n a n c i a l  r a t h e r  t h a n  p s y c h i c  
k 

r e t u r n s .  

It is l i k e l y ,  however ,  t h a t  c o s t s  p e r  u n i t  of  e f f o r t  w i l l  

- be a d v e r s e l y  a f f e c t e d  by t h e  a p p l i c a t i o n  of a n o n - t r a m s f e r a b l e  

lifetime l i c e n c e  p o l i c y .  I n i t i a l  r e c i p i e n t s  of s u c h  l i c e n c e s  

w i l l  p r o b a b l y  n o t  b e  t h e  most e f f i c i e n t  o p e r a t o r s  a v a i l a b l e .  

However, as  l o n g  as.  t h e y  e a r n  some r e n t s  from t h e i r  f i s h i n g  

o p e r a t i o n s ,  t h e y  w i l l  n o t  v o l u n t a r i l y  r e l i n q u i s h  t h e i r  f i s h i n g  

r i g h t s .  S i n c l a i r  (1978, 1026) a r g u e s  t h a t  t h i s  l e a d s  t o  h i g h  

c o s t  " g r a n d f a t h e r "  f i s h i n g  o p e r a t c r s  who r e t a r d  t h e  a d o p t i o n  of 

new t e c h n o l o g y  and  t h e  e n t r y  of new l o w - c o s t  p r o d u c t i o n  u n i t s .  

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

g e n e r a t e d  a t  e f f o r t ?  , 

+ r a n s f  er 
f 
2 
4 

is p a s t  t h e  

153 



, 
- - - -- -- - --ppp 

T - -- - - - ppp-p -- 

4 .  

optimum l e v e l  and  t h e  p o s s i b l e  v a r i a t i o n  i n  o p e r a t o r  

e f f i c i e n c i e s .  Obvious ly  if e f f o r t  is well p a s t  t h e  d e s i r a b l e  

l e v e l  t h e n  a  n o - t r a n s f e r  p o l i c y ,  by a c h i e v i n g  r e d u c t i o n s  ia 

e f f o r t ,  w i l l  p r o b a b l y  i n c r e a s e  t h e  r e n t  l e v e l  e v e n  if it I 

. a  

i n c r e a s e s  u n i t  f i s h i n g  co str .  

E x i s t i n g  p a r t i c i p a n t s  u s u a l l y  f a v o u r  t r a n s f e r a b l e  l i c e n c e s  
$ 

- - - -- -- - - - -- -- -- 
s t r o n q i y  b e c a u s e  t h e y  a r e  t h e n  a b l e  t o  c a p t u r e  f u t u r e  r e s o u r c e  ---- 

/ 
\ 

/- 
. 
1 . 

rents. T h i s  i s  e s p e c i a l l y  t,he I ,/- y e - %  a t r a d i t i o n  of l i c e n c e  a '-., 

d e c i s i o n s  have  a l r e a d y  been made b a s e d  on the a 4 i l i t y  t o  

c a p i t a l i z e  f u t u r e  r e n t s ,  e v e n  i f  a c t u a l  c a p i t a l i z a t i o n  h a s  n o t  

yet been a c h i e v e d .  

When c o n s i d e r i n g -  t h e d e s i - r a b i k i t y  of e m p l o y i n g  a  

n 6 n - t r a n s f e r a b i l i t y  r u l e  f o r  prawn t r a w l i n g  a u t h o r i t i e s  i n  s o u t h  

1 , A u t h o r i t i e s  have  been  e f f e c t i v e l y  t r a n s f e r a b l e  a t  marke t  

p r i c e s  s i n c e  t h e  i n c e ~ t i o n  of t h e  l i m i t e d  e n t r y  scheme. - 
- 

2, F o r t y  t h r e e  p e r c e n t  o f  t h e  c u r r e n t  a u t h o r i t y  h o l d e r s  purchased 

t h e i r  l i c e n c e s  on t h e  open  marke t .  

A s  a  r e s u l t ,  i t  i s  c e r t a i n  t h a t  a t  . least some r e n t  

' c a p i t a l i z a t i o n  h a s  a l r e a d y  o c c u r r e d  f o r  a l a r g e  number of  

l i c e n c e s ,  The e x t e r & - g ~ ' _ t h i s  --_ _ c a p i t a l i z a t i o n ,  however,  is 
-. -- 

d i f f i c u l t  t o  e s t i m a t e .  --_ --- 
- -- -- 

l Given  t h a t  p r o f i t  e x p e c t a t i o n s  a n d  h e n c e  t r a n s f e r  p r i c e s  of 

, l i c e n c e s  are l a r g e l y  b a s e d  on F r o f i t  l e v e l s  a t  t h e  time o f  s a l e ,  



it is l i k e l y  t h a t  o n l y  sales s i n c e  t h e  d r q m a t i c  p r i c e  e s c a l a t i o n  
I 

. /' of  1974-75 would h a v e  a c h i e v e d  an iy th ing  l i k e  f u l l  c a p i t a l i z a t i o n  
/ 
/ 

of 1976 t o  1978 r e n t  l e v e l s .  

I n  a d d i t i o n ,  g i v e  t h e  e x t r e m e l y  h i g h  p r i c e s  which it is 
* 

r u n o u r e d l  h a v e  been p a i d  f o r  v e s s e l s  w i t h  a u t h o r i t i e s  a t t a c h e & ,  
1 

I $200,000 t o  $350,000, t h e r e  may be r e l a t i v e l y  few p o t e n t i a l  , 
- 2--IILLLILILIII- ---------L- 111 ---- 

I 

o w n e r - o p e r a t o r s  i n  t h e  ma$ket, l e a d i n g  to  t h e  ' p o s s i b i l i t y  of 
i 

a 

1 

i L  . p u r c h a s e r s  b e i n g  a b l e  t o  ..* n e t a i n  - s c E e  economic s u r p l u s  f o r  
s 

-a- 
'? --& - :+ 
r- - - - -  t w & v e s  - -- ----- T- 

- - - - - - - - - - - - - - - - - - - - - a* L ~ ~ ~ - ~ - ~ ~ ~ -  

The Government has i n d i c a t e d  f o r  some time t h a t  it p l a n s  t o  

t a k e  a c t i o n  t o  remove a  s u b s t a n t i a l  p r o p o r t i o n  of t h e  r e n t s  

c u r r e n t l y  r e t a i n e d  by prawn o p e r a t c r s .  Recen t  p u r c h a s e r s  have  no  -a. - 2 

d o u b t  r e d u c e d  e x p e c t e d  g a i n s  a c c o r d i n g l y  i n  e s t i m a t i n g  t h e  v a l u e  

of a u t h o r i t i e s  and  h e n c e  t h e  p r i c e s  t h e y  p a i d  for them. . 

It i s  c o n s i d e r e d  t h a t  b e c a u s e  of t h e  s u b s t a n t i a l  amount p,f 

a o n e y  i n v o l v e d ,  a n d  t h e r e f o r e  t h e  realism of - t h e  a s s o c i a t e d  
- - - -  - - - - - - - - - 

f i n a n c i a l  a n a l y s i s ,  t h a t  no  p u r c h a s e r  would h a v e  paid  -,#o~&&&an 
/ . - A 1 

0 

r? 
a r e a l i s t i c  a n t i c i p a t e d  v a l u e  cf t h e  l i c e n c e  p u r c h a s e d ,  

I n  summary- it is c o n s i d e r e d  that u p  t o  t h e  p r e s e n t  time 
v 

some r e n t  c a p i t a l i z a t i o n  h a s  o c c u r r e d  f o ~  sonewha t  less t h a n  50% 
.% 

of  c u r r e n t  a u t h o r i t i e s ,  b u t  t h a t  o n l y  f o r  a p p r o r i a a t e l y  hq3f  of 

AAesa .-+# h a s  a n y t h i n g  a p p r o a c h i n g  f u l l  c a p i t a l i z a t i o n  been - 

-- a c h i e v e d .  Even for r e c e n t  sales, c a ~ p l e t e  c a p i t a l i h t i n  of a l l  ---.--------- -.--- 
1 E x a c t  f i g u r e s  a r e  unknown b e c a u s e  of t h e  uncertainty of the 
v a l u e  of t h e  u n d e r - t h e - t a b l e  payment f o r  t h e  l i c e n c e  i t se l f .  



probably u n l i k e l y ,  

The s i t u a t i o n  is i n  fact s i m i l a r  t o  t h a t  drscussed  b y  Evans 

(1977) i n  h i s  analysis of t h e  s h a r k  ~ a ~ ~ p r a w n  fishery i n  i i e s t e r n  
, . .? t 

i u s t r a l i a ,  the mjor p o l i c y  i . s  baing 
& 1. i lhe the r  o r  not t o  c o n t i n u e  t o  a l low market t r a d i n g  of - 

2. Bhether  or n o t  . t o  remove some (cr  a l l )  o f  t h e  r e n t s  from - 

* p a r t i c i p a n t s .  

( o r i g i n a l  l i c e n c e  recipients) and h i g h  cost operators ( l a t e r  

e n t r a n t s )  i n  any  r e n t  removal  ~ r o c a d u r e .  
--1 . , 
Each o f  +he above i s s u e s ,  s i n c e  t h e y  i n v o l v e  the e v a l u a t i o n  

-. . 
of both  e q u i t  y -and ef f i c i c n c  y c o n s i d e r a t i o n s ,  must e v e n t u a l l y  be 

r e s o l v e d  by t h e  p r o c e s  ,of p o l i t i c a l  r e s p o n s e .  The f o l l o w i n g  

f a c t o r s  a r e ,  however, c l e a r l y  r e l e v a n t ;  
I 

1. The  S t a t e  Government h a s  p e r m i t t e d  l i c e - n c e  t r a n s f e r s  t o  occur 
.. 

. 
- 

knowing t h a t  t h e f  were being accomgaa ied  by r e n t  c a p i t a l i z a t i o n . -  

Although, a c c o r d i n g  t o  t h e  r e g u l a t i o n s ,  p r i c e s  p a i d  on t r a n s f e r  

of a o t h o r i s e d  v e s s e l s  v e r e  meagt t o  ex%Iude any coaponen t  f o r  * 

l i c e n c e  v a l u e ,  t h i s  h a s  been  i g n o r e d  by  r o u t i n e l y  r e - i s s u i n g  

d i s c o n t i n u e d  l i c e n c e s  t o - t h e  p u r c h h s e r s  of  such  v e s s e l s  - 



r e g a r d l e s s  of t h e  t r a n s f e r  p r i c e ,  1 

2. Up t o  this time, fall rent ~ P t p i t a l i z a t i o n  has cccprred fo r  

very ' few licences. 
/- 

3. The f e a s i b i l i t y  of a l i c e n c i n g  scheme is c o n s i d e r a b l y .  

enhanced i f  it is a c c e p t a b l e  t o  t h o s e  most closely involved, ' 

name1 y c u r r e n t  l i c e n c e  h o l d e r s .  They are  l i k d y  t o  f a v o u r  f a l l  
4 -  -re& ret-eenee-+-s&-eza~~- - --- 

4, Bent c a p i t a l i z a t i o n  can occur  only, t o  the e x t e n t  t h a t  rent * 

are l e f t  i n  the hands of l i c e n c e  h o l d e r s .  T ~ E  l o w e r  the de&se 
# 

- -  - - - - - 
- - - - - - - - - - - -- - -- - ---- -- - -  

% 

of r e t e n t i o n  t h e  l o w e r  t h e  p o t e n t i a l  for c a p i t a l i z a t i o n .  * .  ,, 8 < 

5. The size of resource r e n t s  in t h e  fishkg is very higg, hence 

t h e  value of a l i c e n c e  if full c a p i t a l i z a t i o n  occurs is very  

l a r g e .  
1 

6.  .There is  little need a t  p r e s e n t  t o  reduce the number of I 

p a r t i c i p a n t s  i n  a n y  r e g i o n  o f  the fishery. 
- - - --- -- ---- - - -- -- - -- 

7. Host fishing u n i t s ,  a l t h o u g h  t h e y  a re  n o t  company controlled, 

a r e  r e a s o n a b l y  s o p h i s t i c a t e d  entities. They consist of a 
- 

s k i p p e r ,  tuo o r  more crew and a vessel v o r t h  betueen '0100,000 I 

1 

and $300,000. They are c e r t a i n l y  not s i n g l e  Baa operations. ; 
, . 

A s  writers such as ~ a r l e t t  (1973) and Buckanan and T u l l o c k  + 

(1 972) have demarrst rated, government  d e c i s i o n s  rsre s a b s t  a n t i a l l y  

i n f l u e n c e d  by the relative F r e s s u r e s  applied b y  the affected 

$ 7 .  . - 
&See S e c t i o n  B. 11. 



CtsSdi<t r i%t ion ,  t h e  p o t e n t i a l  r e n t s  f o r  i n d i v i d l ~ a l s  within t h e  - - 
\ 

two r i v a l  group? a r e  l i k e l y  t o  be f a r  from e q u a l ,  

t h e  g e r i e r a l  c o a s u n i t y  are p r o b a b l y  n o t  even  aware  

e x t z e n e l y  s a a l l  shares of t h e  p o s s i b l e  g a i n s  from 

r e n t  c o l l e c t i o n  and even i f  t h e y  were, b e c a u s e  of 
# 

I n d i  v i d u a l s  i n  

government 

t h e  h f g h  c o s t  
= 

of t h o  o r g a n i z a t i o n  n e c e s s a r y  t o  W n g  e f f e c t i v e  pressure to 

bezrriareun%i;lreQ-tr~vea-xttflllp-t- To sway 7 heaTlwa€fLofLoh ir -  

their favour. Each f i s h e r m a n  on t h e  o t h e r  hand, is very  aware of  

h i s  l a r g e  i n d i v i d & l  potential g a i n s  and ,  b e c a u s e  of  t h e i r  s sa l l  
- - - -- - - - - - - - - - - - - - - - - - --- - -- - - - - - - -- - 

number and common i n t e r e s t s ,  as a g r o u p  t h e y  face much smaller 

costs i n  c o i l e c t i v e l y  l o b b y i n g  f o r  t h e i r  oun i n t e r e s t s .  1  he^' . . 
a r e  thereore  l i k e l y  t o  p u s h  hard  f o r  t h e  a d c p t i o n  of systeas .. -. . 

similar  t c  those c u r r e n t l y  being a p p l i e d .  G iven  t h a t  a l l  p u b l i c  

i n t e r v e n t i o n  i s  a t  l e a s t  to  some e x t e n t  p o l i * A m l l y  a o t i v a t e d ,  -- --_ - _ - 
we bege f it t o  t& r e q L l a t ~ L g r o a  p is 4 ~ a h a b l ~ i a e x k t d d ~  ---=-- -- 

- 

It is  t h i s  a u t h o r ' s  o p i n i o n ,  t ha t  the most f e a s i b l e  o v e r a l l  

s t r a t e g y  is t o  a l l o w  l i c e n c e s  t c  b e  openly t ~ a d e d  b u t  a t  t h e -  - 

same t o  time t a k e  immediate m e a s u r e s  t o  r e a o v e  a s u b s t a n t i a l  

p a r t  of economic  s o r p l n s e s  from a l l  o p e r a t o r s .  Special 

c o n s i d e r a t i o n  of recent p u r c h a s e r s  i s  n o t  w a r r a n t e d  a t  t h e  

p r e s e n t  tine. This would e n s u r e  t h a t  l i c e n c e s  are h e l d  b y  tbe 

most  e f f i c i e n t  operators, a v o i d  f u l l  c a p i t a l i z a t i o n  of -  r w s ,  
- 

--- 
Z l l F w  € h e p u b T c C t ~ h ~ t b i r r u i t s  o f  t h e r e g a l a t o r y  p o l i c y  ----.---------.--. 
r m l , * ~ - t - ~ , r r r , r , - , , , ^ . ~ ~ s  ' , ~ e a t J ~  r&scEmzr- 
s u c h  c o l l e c t i v e  act i on .  



and g i ~ e  some befrefits t o  c v r r e n t  participants. 

S i n c e  current effort levels are not excessive, there is no 

s i g n i f i c a n t  welfare loss f rcm t h e  increased dif f i c u l t p  i n  

a c h i e v i n g  effort reductions. The  acderate f k n a n c i a l  

s o p h i s t i c a t i o n  of t h e  p a r t i c i p a n t s  should make 
-- - 

- 

\. 
-L-capitalization of r e a s  unlikely. _ -  ---.\--- -_ II__L_LLLLI__III1lIIIIIIIIIIIII - 

1. . 



IV. BEEOVAL OZ RESOUBCB BBETS 

It i s  d e s i r a b l e  t h a t  t h e  method u s e d  t o  remove 

r e n t s  from p a r t i c i p a n t s  be e q u i t a b l e  i n  t h a t  l a r g e r  

r e s o u r c e  

made . b r  t h o s e  e a r n i n g  larger  r e n t s .  T h i s  s u g g e s t s  t h a t  t h e  
9 

- - - - paxment be e i t h e r  i n  t h e  fo~~-aar_atf~zLha&.Ake.-m-a-k- 

r o y a l t y  on  c a t c h ,  a n d  t h a t  s e p a r a t e  scales of c h a r g e s  be 

c a l c u l a t e d  for  each  f i s h  s t o c k ,  where t h e  s t o  e l d  d i f f e r e n t  
- - - 

- - - - - - - -- - - 
- -  - 

C e n t s  per o f  effort. 
r---- 

-- Given t h a t  o p e r a t o r s  a l r e a d y  /' pay a nomina l  fee p e r  v e s s e l  

year, a  r o u g h  measure  o f  f j s h i n g  e f f o r t ,  it mould be 

a d m i n i s t r a t i v e l y  s i m p l e  t o  i n c r e a s e  s u c h  fees t o  t h e  l e v e l s  at 

which the d e s i r e d  amount of r e n t  is c a p t u r e d  by t h e  Government. 

It would p r  bly b e  w o r t h w h i l e  t o  scale t h e  c h a r g e s  by t a k i n g  7 - --- -- - - - - - - - --- -- - -- - - -- --- - - - 

i n t o  a c c o u n t  v e s s e l  l e n g t h  and  BHP s o  a s  t o  p r o v i d e  a n  e v e n  . 
b e t t e r  measure  of p o t e n k i a l  rent l e v e l s  f o r  i n d i v i d u a l  l i c e n c e s .  

- 

The  f i s h i n g  power c a l c u l a t i c n  r e s u l t s  i n  S e c t i o n  D . I V  c o u l d  be 

u s e d  f o r  t h i s  purpose.. 

It has a l s o  b e e n  argaedl t h a t  measurement  of t h e  c a t c h  f 

each o p e r a t o r  c o u l d  b e  a c h i e v e d  ~ 4 t h  a minimal  amount  of 
P 
'G 

d i f f i c u l t y ,  A t a x  c r  r o y a l t y  based  on a c t u a l  pearly catches is 



A s  d i s c u s s e d  b y  Copes (1975, 149-56). i d e a l l y  t h e  r e n t  

c o l l e c t i o n  system s h o u l d :  5 
1. B e  f l e x i b l e .  w i t h  t h e  l e v e l  of r e n t  c o l l e c t e d  from a r e g i o n  

/ a d j u s t i n g  w i t h  t h e  o v e r a l l  r e n t  level. 

2. B e  known i n  advance  so t h a t  o p e r a t o r s  c a n  i n c o r p o r a t e  it i n  

t h e i r  dec i s ion -mak ing  p roce  ss. 
- - - - - ---A A -- 

A s  o u t l i n e d  e a r l i e r .  prawn y i e l d s  a n d s h e n c e  t o t a l  r e v e n u e s  

from e a c h  s t o c k  are e x t r e m e l y  v a r i a b l e .  .and r e s o u r c b  r e n t s ,  

- --- 

\ b e i n g  a r e s i d u a l  a f t e r  s u b t r a c t _ i o n  of c a p t u r e  castsF exhibit - - 
- - --- -- 

e v e n  g r e a t e r  v a r i a b i l i t y .  F o r  ~ x a m ~ l e  a 10% i n c r e a s e  i n  t o t a l  

r e v e n u e  a t  a  g i v e n  e f f o r t  l e v e l  map i n c r e a s e  r e n t s  from q r e g i o n  

by p e r h a p s  50%. I n  g e n e r a l ,  t h e  p r c f i t a b i l i t g  oi a  r e g i o n  a l s o  
\ v 
V 

seflects  the p r o f i t a b i l i t y  of o p e r a t o r s  u i t h i n  t h a t  r e g i o n .  2 

h e n c e  t h e  l a t t e r  a l s o  e x p e r i e n c e  1arg.e v a r i a t i o n s .  i n  i n c o p e .  

l i c e n c e  fees set b e f o r e  each f i s h i n g  s e a s o n  i s  i ts  

i n f l e x i b i l i t y .  Because s u c h  a  fee r e p r e s e n t s  a l a r g e l y  f i x e d  

c o s t  t o  t h e  o p e r a t o r .  it w i l l  result ic even  g r e a t e r  v a r i a b i l i t y  ' 

i n  h i s  r e " s i d u a l  income. 
c 

A r o y a l t y  on c a t c h ,  however, a d j u s t s  withh t h e  c a t c h  l e v e l  3 
a n d  h e n c e  o p e r a t o r  p r o f i t a b i l i t y .  T h i s  s e n s i t i v i * t y  of p a y a e n t s  - 

4 
t o  a c t u a l  o p e r a t i n g  results c o u l d  l e  f u r t h e r  i n c r e a s e d  by: 

1. Making t h e  r o y a l t y  r a t e  p r o g r e s s i v e ,  t h a t  is i n c r e a s i n g  it as  f r: 

t h e  r e g i o n a l  c a t c h  . i n c r e a s e s ,  !I 
2. R e l a t i n g  t h e  payment t o  r e v e n u e  r a t h e r  t h a n  c a t c h  l e v e l s ,  - ' 

8 / 
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hence a l s o  taking a c c o u n t  o f  y e a r l y  p r i c e  v a r i a t i o n s .  

3. I n d e x i n g  the r a t e  s t r u c t u r e  t o  t a k e  a c c o u n t  of c h a n g e s  i n  

y e a r l y  c o s t  l e v e l s  p e r  u n i t  o f  e f f o r t .  

Under s u c h  a s y s t e m ,  t h e  r o y a l t y  payments  raade b y  o p e r a t o r s  

would be  r e l a t e d  t o  the s i z e  of t h e  r e n t s  c a p t u r e d  a n d  h e n c e  

t h e i r  a b i l i t y  t o  pay.  F l u c t u a t i o n s  i n  t h e i r  i n c o m e s  would be  
- -- - --- 

d e c r e a s e d  r a t h e r  t h a n  i n c r e a s e d .  W h i l s t  Government r e c e i p t s  

would b e  s u b j e c t  t o  l a r g e  f l u c t u a t i o n s ,  t h i s  i s , n o t  a problem 

- shsce it dees --&- 3 s  ac-hi* v e - c r h ~ e e ~ + m - ~  &r*-/- 

b a s i s .  

F o r  t h e s e  r e a s c n s  it i s  c o n s i d e r e d  t h a t  t h i s  l a t t e r  t y p e  of 

s y s t e m  is the o n e  which s h o u l d  be implemented  i n  S o u t h  

A u s t r a l i a .  Based  o n  t h e  v e r y  rough .  r e l a t i v e  r e n t  e s t i m a t e s  made 

i n  S e c t i o n  E . I V ,  a  h y p o t h e t i c a l  r o y a l t y  r a t e  scale fo r  e a c h  

r e g i o n ,  b a s e d  c n  t o t a l  y e a r l y  , r e g i o n a l  r e v e n u e ,  i s  shown i n  P 

Tab le  X I V .  
r f b  

The r o y a l t y  r a t e  a p p l i e d  t o  t h e  t o t a l  r e c e i p t s  o f  e a c h  

o p e r a t o r  i n  a  g i v e n  r e g i o n  d e p e n d s  on t h e  t o t a l  v a l u e  of t h e  

c a t c h  i n  t h a t  r e g i o n .  F o r  example  i f  t h e  t o t a l  r e v e n u e  o f  a l l  

o p e r a t o r s  i n  S p e n c e r  G u l f  i s  be tween  $5.5 h. and  $6.5 m., t h e  

r o y a l t y  r a t e  would be 2 - 5 5 ,  s o  a n  o p e r a t o r  t a k i n g  a c a t c h  wor th  

$200,000 would make a  r o y a l t y  payment cf $5,000. 
- - - -- -- - -- 

To g i v e  some i d e a  of t h e  size of operator payments  which 
- - - 

would be made if t h e  above  scale were i r p a e a e n t e d ,  t h e  a v e r a g e  

paymen t s  p e r  o p e r a t o r  i n  e a c h  fleet i n  t h e  y e a r s  1975-76 t o  

\ 

i 
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* WPOTHETICAL ROYALTY RATE SCALES FOR EWB 

R B G I ~  AT 197678 06%' &~@RICB UVltLS. 

West ~ o a s t  Spencer ~ u l f  : ~ u l f  ~ i .  ~ @ c e a t  ~ n v ~ s t  igator st. 8 

TR1 loyalt). TR Rayalty TR Royalty TRt Royalty * . P 
- - -- -- t- ~ e t e - - - - -  

8il----- 
Rate 

(XI (XI ( X I  "7x7-7. i 

0 - 0" - a l l  0 0-5.5 0 0-1.2 Q-. 4 
-- - - 

~evele --5;5=6~F----f;3~+2=3~& 
Z * 9 9  - - 

I 

6.5-7- 1.4-1.6 5 6 s b 

7.5-8.5 7.5 1-6-1.8 7.5' .6-.7 ' 7.5 
oGr8.5 10.0 over 1.8 10.0 aver .7  610.0 

'TB 14 the total revenue for the rragio~ for the year. F - 
A- -- ppP- 



- - - -- - - - - - -- - - - -- - 

r - 
7- - " + 

1 

1977-78 wouid have been a s  shown i n  T a b l e  XV. 
< 

_ In , t h e  a b s e n c e  o f  a c c u r a t e  d a t a  on  c o s t  , l e v e l s  i n  t h e  , - --- 

i n d u s t r y ,  . t h i s  scale cou ld>  be indexed  by a g e n e r a l z y  a c c e p t e d  . 
\ 

c o s t  i ndex .  The  g r o s s  d o a e s t i c  p r o d u c t  d e f l a t c r  uould  seem t o  b e  

s u i t a b l e  f o r  t h i s  purpose .  

I n  a  v e r y  s o p h i s t i c a t e d  r o y a l t y  scheme, t h e  r a t e s  c o u l d  - - - - - - - - -- a - - - --a - - 

a lso  be  v a r i e d  d u r i n g  t h e  y e a r  t o  match t h e  r e n t s  a s s o c i a t e d  

w i t h  c a t c h e s  t a k e n  d u r i n g  d i f f e r e n t  p a r t s  o f  t h e  s e a s o n .  Fox 
\ 

-- -- 

- exaPrpZe- t-fre ra-mrkb -be red-for eate h e t a j c + f b t  ek-tb 

y e a r  when c a t c h  r a t e s  and  r e n t s , a r e  lowest t o  e n c o u r a g e  

o p e r a t o r s  t o  mop u p  t h e  r e s i d u a l  s t o c k .  T h i s  may i n d u c e  

o p e r a t o r s  t o  d i s g u i s e  t h e  time of  t a k i n g  o f  their c a t c h ,  

however. I t  would a l s o  r e q u i r e  d e t a i l e d  knowledge' d f  t h e  + 

w i t h i n - y e a r  c h a n g e s  i n  r e n t  p e r  u n i t  o f  c a t c h ,  a n d  t h i s  i s  n o t  

s o p h i s t i c a t i o n  is n o t  f e a s i b l e  a t  t h i s  time. 

A f i n a l  comment i s  p r c b a b l y  w a r r a n t e d  c o n c e r n i n g  the  

c o n s t i t u t i o n a l i t y  o f  a  S t a t e  Government l e v y i n g  a  c h a r g e  based  

on o p e r a t o r  r e v e n u e .  I n  g e n e r a l ,  S t a t e  Governments  i n  A u s t r a l i a  

a r e  n o t  p e r m i t t e d  t o  l e v y  s a l e s  o r  income t a x e s .  T h e r e  is 

t h e r e f o r e  sane d o u b t  as t o  whe the r  t h e  above  scheme i s  l e g a l .  

T h i s  i s s u e  h a s  a l r e a d y  been  r a i s e d  b y  Copes  (1975, 151) when he  --- - -p-----p 

p- - 

s u g g e s t e d  a s i m i l a r  scheme f o r  t h e  Gulf  of C a r p e n t a r i a  prawn - 

f i s h e r y .  i i h i l s t  t h i s  i s s u e  would h a v e  t o  b e  c l a r i f i e d  b e f o r e  t h e  

s c h e a e  was implemented ,  i t  is  c o n s i d e r e d  t h a t  it s h o u l d  n o t  



1 

TABU rn 
, * 

AVERAGE ROYALTY PA&S WM& UlULD EAVR 
,"i 

Year TR Royalty rate Total +yalty Rovalty ' 

, .  Gulf St .  Vincent 1975-76 
19.76-77 
1977-78 

Investigator 
Strait 

 or coavanicnce, in calculating the royalty rate it was assued  a11 of , 

the catch was taken in  Spencer Gulf. 'Phis leads to a s l ight  over-estfsmte 
of royalty payrents for operators fishing in both regions. 



p r e s e n t  a major problem. One form of arrangeaent  which c o u l d  b e  

used  is t o  relate  the current licence. fee to t h e  p r e v i o u s  year's 
b a 

revehue ,  a system which has  a l r e a d y  been shown t o  b e  
a 

constitltionaUy valid. A 



Y. ALLOCATIOI OF ACCESS U G B T S  
p 

A t  t h e  present ti=, i t  would a p p e a r  t h a t  no  a d j u s t s e n t  i n  ., - 

B 
t h e  number of o p e r a t o r s  i n 1  any  f l e e t  i s  requi red .  A l though  + 

4 
c u r r e n t  effort i n  Gu l f  s t e a v i n c e n t  i s  alaost  c e r t a i n l y  below t h e  

I. -7 
"? 

optimum l e v e l  a t  p r e s e n t ,  t h i s  w i l l  p r o b a b l y  no  longe-e t h e  - 
case a f t e r  a l l  v e s s e l s  a d o p t  d o u b l e  r i g  and t h e .  two most  r e c e n t  i r 

1 

The q u e s t i o n  of how t h e *  number o f  o p e r a t o r s  i n  e a c h  r e g i o n  

c a n  be a d j u s t e d  t h e r e f o r e  b a s  c o n s i d e r a b l y  less r e l e v a n c e  t h a n  
3 

u s u a l ,  It is  a n  issue which s h o u l d  n o t ,  however, be c o m p l e t e l y  

. i g n o r e d .  i + - 
A t  p r e s e n t ,  a s  d i s c u s s e d  i n  S e c t i o n  B.11, new l i c e n c e  :9 

5 

a p p l i c a n t s ,  Whilst h a v i n g  t h e  a d v a n t a g e  of n o t  d i s c r i m i n a t i n g  . 
among such a p p l i c a n t s ,  this s y s t e m  Bas t h e  d i s a d v a n t a g e  of  not - t - 

i 
i 

n e c e s s a r i l y  r e s u l t i n g  i n  €be most e f f i c i e n t  a p p l i c a n t s  r e c e i v i n g  7 
. < 

l i c e n c e s .  I n  a d d i t i o n ,  i f  l i c e n c e s  a r e  t r a n s f e r a b l e ,  it l e a d s  t o  
i 
i 
.i 

t h e  ' i n i t i a l  r e c i p i e n t s  b e i n g  a b l e  t o  c a p t u r e  a l l  f u t u r e  r e n t s  i 

a s s o c i a t e d  with them, e 
i 

1 - 
If a l l  l i c e n c e s  are t r a n s f e r a b l e  anyway, it map be t 

p-p--- 

preferable for t K e  governsent 40 offer new l i c e n c e s  f o r  sale  i n  i 

- - 

t h e  open  market.  Th5s would lead t o  all rents  being c a p t u r e d  t o r  f 
t h e  general' p u b l i c  and  g u a r a n t e e  t h a t  t h e  l i c e n c p  would be 1 



- - -  * -- -- - 

-- 

by t h e  most e f f i c i e n t  non-holders ;  h e n c e  a t a x i r i s i n g  the 

r e n t  g e n e r a t e d  i n  fhe f i s h e r y .  I 

I n  a  s i m i l a r  manner, i f  i t  were c o n s i d e r e d  t h a t  e f f o r t  

s h o u l d  be r e d u c e d ,  t h e  government  c o u l d  p u r c h a s e  a n d  retire one 

o r  more o f  t h e  l i c e n c e s  a l r e a d y  on  i s sue .  Such  r e - p u r c h a s e s  , 

c o u l d  be f i n a n c e d  o u t  o f  fees p r e v i o u s l y  c o l l e c t e d  f rom , 
i 

--- -- - -- --- - 
p a r t i p a n t s .  

The  p t h e r  i m p o r t a n t  a s p e c t  o f  c u r r e n t  l i c e n c e  a l i o c a t i c n s  ' 

i s  t h a t  p r o c e s s i n g  compan ie s  - are p r e c l u d e d  - from h o l d i n g  prawn' - 

- - -- --- -- 
-- - L -- -- 

t r a v l i n g  a u t h o r i t i e s .  I? h e r e  l i c e n c e s  a r e  non- t r a n s f e r a b l e  a n d  

t h e r e  is  a  desire too d i s t r L b n t e  r e n t s  t o  s u c c e s s i v e  

of f i s h e r m e n ,  t h e  L e a s o n s  f o r  t h i s  r u l e  are  c l e a r .  Is i t s  

r e t e n t i o n  j u s t i f i e d  i n  a t r a n s f e r a b l e  l i c e n c e  scheme? 

On e f f i c i e n c y  g r o u n d s ,  it i s  c o n s i d e r e d  t h a t  thare  a r e  no 

- signi;fi-eaat--eeo~fes-oT~l&c~ou&~e~~&by-- 

p r o c e s s i n g  c o m p a n i e s  by  o p e r a t i n g  f l ee t s  o f  p r a m  t r a w l e r s .  Ine 
- 

- f a c t  it is l i k e l y  t h a t  i n d i v i d u a l  c w n e r - o p e r a t o r s  w i l l  b e  aos* - * 
e f f i c i e n t  b e c a u s e  t h e y  h a v e  a  maxi~um i n c e n t i v e  t o  a c h i e v e  t h e  4 

b e s t  o p e r a t i n g  r e s u l t s  from t h e  v e s s e l s  o-f v h i c h  t h e y  have 
< 

d i r e c t  c h a r g e .  

P r o c e s s o r s  a r g u e  t h a t  i f  t h e y  were g r a n t e d  access r i g h t s  

t h e n  t h e y  would 'be a b l e  t c  a c h i e v e  g r e a t e r  s e c u r i t y  of s u p p l y  

. a n d  so be less v u l n e r a b l e  t o  afly a c n o p o l i s t i c  p r a c t i c e s  of 

p r o c e s s o r s .  T h i s  is u n d o u b t e d l y  t r u e ,  b u t  it would require 
I 

p r o c e s s o r s  t o  c o n t r o l  t h e  b u l k  of t h e  c a t c h i n g  c a p a c i t y *  of 

o t h e r  

t h e  





1 

A u s t r a l i a n  is t h a t  sSoclcs 'are c a p a b l e  o f  

prawn f i s h e r y  4 Z  !$oath 

l e v e l s  of r e s o u k c e  n&ts without large a d j u s t m e ~ t  of carrent 

levels of e z p l u f i a t i o n  9s most cases, The ~ j c z  cmsiderathtc is 

&--- fa*. 

il e q u i t a b l e  and - a c c e p t a b l e  a i s t ~ i b h t j o n  of t h o  r e s u l t a n t  b e n e f i t s  

among c u r r e o + - a l d  f u t u r e  f i s h e r m e n  and the rest of society.- 

1 - ,  
r e g u l a t i o n  of each s t a c k ,  is able -to t a k  into account the f 

b 

d i f f e r e n t  -chracteristfcq uf the fishing o p e r a t i o n  and stock i n  

. e a c h  region, a n  e x t r e m e l y  i m p o z t a n t  p r o p e r t y  of r a t i o n a l  
- 

r e s o u r c e  use. 
0 - 

'\ .- d j e r  co%clusioms w i t h  pp r e s p e c t  t o  t h e  manner of 
i 

e x p l o i t a t i o n  of i n d i v i d u a l  s t o c k s  are: 
I 

1. Access t o  t h e  ocks  s h o u l d  c o n t i n u e  t o  be c o n t r o l l e d  by  
- 

- 
- -  - - -- - - - - - - - - 

t - - -  - - -  

, f  means of v e s s e l  1 ences. The  number of such  l i c e n c e s  sh06lld be - 

h e l d  at c q r e n t  l e v e l s .  
B 

2. The r e s t r i ~ t i o n s  c u r r e a t l y  i n  force c o n c e r n i n g  the .allowaUe 

c h a r a c t e r i s t i c s  of  s u c h  yessels s h o u l d  be maintained, with t h e  + 

e x c e p t i o n  of' t h e  single r i g  r e & r e m n t  i n  6&f St .  Vincent ,  

between Spencer  Gulf .and t h e  V e s t  C o a s t  s h o u l d  be d i s c o n t i n u e d .  + 



Instead,  access shaald he r e s t r i c t e d  t o  it v e r y  slall number of 

f u l l - t i  me opera.tors and a" feu Spencer 6ulf o p e r a t o z s  on s ' 
p a i t - t i a e  basis, 

4. A system of i n t e r ~ i t t e n t  t o t a l  closures should be implemented 
J" 

i n  spencer Gulf i n  order to  r e d u c e  f i s h i n g  pressute e a r l y  Fa the  

season ,  i n c s e a s e  t h e  average size cf prawns caaght and hence 
A- - .  

increase the price receired for thCYa%bakenin7533region. 

c o n c l o s i o n s  ray reached: 

1. A strong case can be made fcr ~ e i o ; a l  o f  a s u b s t a n t i a l  

of t h e  a v a i l a b l e  resdnrce rents generated i n  t h e  fishery for the 

general community. Given ,the variability o i  the rent l e v e l  

between years, o+rator payments in a pear should be in t h e  for. 

r a t e  should  b,e det ired  from the a p p l i c a t i o n  of a 9  progressive 

t 3 r h k h  the licence a p p l i e s .  

2. I n  +order to ensure that licences are held by t h e  most 
* 

e f f i c i e n t  op@rators, t h e  practice of a l l o w i n g  t r a n s f e r s  of . 
aathorised rsssels a t  market prices should be  o f f i c i a l l y  

- \  

sanct ioned .  ~ h h s  government shoald a l s o  a d j u s t  the number of 

*licences' for each region by open market pufchase or sale  ,as  it 
C 

3. ~ h e ' ~ r a c t i c e  qf e x c l a d i n g  process ing  coapanies  L from t h e  



h o l d i n g s  of a u t d r i t i e s  should be continued in arder ta ensure 

f a i r  coapetetion between procetsurs and i n d e p e n d e n t  

owner-operators. 
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