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ABSTRACT 

The a v a i l a b i l i t y ,  r e l i a b i l i t y ,  t r e n d s ,  and management i m p l i c a t i o n s  of 
f i s h i n g  e f f o r t  d a t a  were i n v e s t i g a t e d  f o r  t h e  n o r t h e r n  s e c t o r  of t h e  E a s t  
Coast Prawn Trawl F i s h e r y .  Two o f  s i x  d a t a  s o u r c e s  i d e n t i f i e d  were 
c o n s i d e r e d  u s e f u l  f o r  d e t a i l e d  a n a l y s i s  and t h e i r  s t a t i s t i c s  d e s c r i b e d  
f i s h i n g  e f f o r t  t r e n d s  a c c u r a t e l y .  

The number o f  t r a w l e r s  u s i n g  C a i r n s  p o r t  i n c r e a s e d  from '121 v e s s e l s  
i n  1980 t o  419 i n  1986. By comparison t h e  t o t a l  Queensland f l e e t  d e c l i n e d  
d u r i n g  t h e  1980s.  Trawle r  sea- t ime was p o s i t i v e l y  c o r r e l a t e d  w i t h  v e s s e l  
l e n g t h  and l i c e n c e  t y p e  f o r  C a i r n s  based t r a w l e r s .  S k i p p e r  type  (employed 
o r  owner) and mothersh ip  and f u e l  ba rge  a v a i l a b i l i t y  a l s o  i n f l u e n c e d  t h e  
d u r a t i o n  of f i s h i n g  t r i p s .  L a r g e r  d u a l - l i c e n c e d  t r a w l e r s  (endorsed f o r  
t h e  Gulf  o f  C a r p e n t a r i a  F i s h e r y  and E a s t  Coast  Trawl F i s h e r y )  s p e n t  a  
s i g n i f i c a n t l y  l o n g e r  t ime  a t  s e a  i n  each y e a r  than  s m a l l e r  t r a w l e r s  
l i c e n c e d  f o r  t h e  east c o a s t  o n l y .  Between 1983 and 1986 t h e  average  
a n n u a l  f i s h i n g  e f f o r t  ( b o a t  d a y s  a t  s e a )  of  dua l - l ioenced  t r a w l e r s  
i n c r e a s e d  from 214 +/- 20 ( s t a n d a r d  e r r o r  (SE) )  d a y s  t o  253 +/- 12 SE 
days .  On a v e r a g e ,  d u a l - l i c e n c e d  t r a w l e r s  made fewer  f i s h i n g  t r i p s  of 
l o n g e r  d u r a t i o n  than  t r a w l e r s  l i c e n c e d  f o r  t h e  e a s t  c o a s t  o n l y .  The 
a v e r a g e  annua l  e f f o r t  expended by t r a w l e r s  l i c e n c e d  f o r  t h e  east c o a s t  
o n l y  d i d  n o t  change s i g n i f i c a n t l y  between 1983 and 1986, even though 
s e a s o n a l  c l o s u r e s  had reduced t h e  e f f e c t i v e  l e n g t h  o f  f i s h i n g  s e a s o n s  in 
1985 and 1986. These t r a w l e r s  s p e n t  a n  average  o f  206 +/- 4 SE d a y s  a t  
s e a  i n  each y e a r .  

The s e a s o n a l  c l o s u r e  i n t r o d u c e d  t o  reduce  growth o v e r f i s h i n g  r e s u l t e d  
i n  a  p u l s e  of f i s h i n g  e f f o r t  a t  t h e  commencement of t h e  1986 f i s h i n g  
season .  The e f f e c t i v e n e s s  o f  t h e  s e a s o n a l  c l o s u r e  a s  a  method o f  r educ ing  
t h e  p r o p o r t i o n  of j u v e n i l e  prawns i n  t h e  commercial c a t c h  was most 
p robab ly  l e s s e n e d  by t h i s  p u l s e .  The w i n t e r  peak o f  e f f o r t  u s u a l  f o r  t h i s  
f i s h e r y  moved forward t o  March i n  1986 a s  a  r e s u l t  o f  C l o ~ u r e  
implementa t ion.  A t empora l  and s p a t i a l  breakdown o f  f i s h i n g  e f f o r t  w i t h i n  
t h e  s t u d y  a r e a  showed t h a t  e f f o r t  was n o t  s p r e a d  e v e n l y  th roughout  
n o r t h - e a s t e r n  trawl grounds .  

Trends  i n  c a t c h e s  p e r  u n i t  o f  f i s h i n g  e f f o r t  (CPUE) d a t a  a r e  
e s s e n t i a l  f o r  e f f e c t i v e  f i s h e r i e s  management. Such d a t a  a r e  n o t  r e a d i l y  
a v a i l a b l e  f o r  A u s t r a l i a ' s  E a s t  Coast  Prawn Trawl F i s h e r y .  The a n a l y s e s  
p r e s e n t e d  h e r e  a r e  a  first s t e p  i n  p r o v i d i n g  a h i s t o r y  of f i s h i n g  e f f o r t  
f o r  t h e  n o r t h e r n  s e c t o r  o f  t h i s  f i s h e r y .  





The impor tance  o f  t h e  prawn t r a w l  f i s h e r y  t o  Queensland 

Fishermen have been t r a w l i n g  f o r  prawns a l o n g  t h e  e a s t  c o a s t  of  Queensland 
f o r  o v e r  a c e n t u r y  (Smith ,  1982) .  Rapid expans ion  i n  bo th  t h e  a r e a  
t r a w l e d  and t h e  f i s h i n g  c a p a c i t y  o f  t h e  t r a w l  f l e e t  have o c c u r r e d  i n  
r e c e n t  d e c a d e s ,  a i d e d  by advances  i n  f i s h i n g  technology and market  growth 
( J a r z i n s k i ,  1982; Purnell-Webb, 1983; Anon, 1985; H i l l  and Pashen,  1986) .  

The prawn t r a w l  component is t h e  most economical ly  v i a b l e  
p a r t  of  t h e  r e c e n t l y  d e f i n e d  E a s t  Coast  Trawl F i s h e r y  which 
e x t e n d s  from Sydney i n  NSW n o r t h  t o  t h e  T o r r e s  S t r a i t .  The prawn trawl 
f i s h e r y  g e n e r a t e s  h igh  l e v e l s  of s u b s i d i a r y  income throughout  Queensland 
and employs more peop le  p e r  wholesa le  d o l l a r  than many o t h e r  pr imary 
i n d u s t r i e s  (Hundloe,  1985).  

P roducers  caugh t  $56m worth of  prawns i n  1982-3 (Anon, 1985) .  The 
t o t a l  pr imary wholesa le  v a l u e  of p roduc t ion  may have been two o r  t h r e e  
t i m e s  t h i s  f i g u r e  due t o  b l a c k  market  s a l e s  ( S e e f r i e d ,  1983) .  I n  C a i r n s ,  
t h e  P o r t  A u t h o r i t y  r e p o r t e d  t h a t  3600 peop le  were employed on trawlers and 
l o c a l  s u p p o r t  i n d u s t r i e s  d u r i n g  1985. F o r t y  m i l l i o n  d o l l a r s  worth  of 
prawns (p r imary  wholesa le  v a l u e )  passed through t h e  p o r t  i n  t h a t  y e a r  
( C a i r n s  P o r t  A u t h o r i t y ,  1985) .  

Increased f i s h i n g  c a p a c i t y  

Concerns abou t  o v e r f i s h i n g  o f  Q u e e n s l a n d ' s  e a s t  c o a s t  prawn s t o c k s  were 
f i r s t  addressed  a s  a r e sponse  t o  t h e  i n t r o d u c t i o n  of a l i m i t e d  e n t r y  
regime i n  t h e  nea rby  Gulf of  C a r p e n t a r i a  t r a w l  f i s h e r y  d u r i n g  1977. A 
t r a w l e r  l e n g t h  l i m i t  o f  20 m and a combined net headrope-footrope l i m i t  o f  
88 m were i n t r o d u c e d  t o  p reven t  l a r g e  Gulf  o f  C a r p e n t a r i a  endorsed 
t r a w l e r s  f i s h i n g  i n  Queensland e a s t  c o a s t  s t a t e  w a t e r s .  

The Queensland e a s t  c o a s t  t r a w l  f l e e t  expanded from 699 t r a w l e r s  i n  
1975 t o  1154 t r a w l e r s  i n  1979 i n  response  t o  i n c r e a s e s  i n  t o t a l  prawn 
l a n d i n g s  and record  high p r i c e s  ( J a r z i n s k i ,  1982).  Over t h e  same p e r i o d  
t h e  v a l u e  of  prawns landed p e r  t r a w l e r  had dec reased  ( H i l l  and Pashen,  
1 9 8 6 ) .  These f a c t o r s  s t i m u l a t e d  t h e  i n t r o d u c t i o n  of a l i m i t e d  e n t r y  
regime t o  Queensland s t a t e  w a t e r s  i n  1979. With b r o a d l y  d e f i n e d  e n t r y  
c r i t e r i a  and a l o n g  implementa t ion p e r i o d  a l l o w i n g  f o r  v e s s e l s  under  
c o n s t r u c t i o n  (approx imate ly  2.5 y e a r s ) ,  t r a w l e r  numbers r o s e  f u r t h e r ,  and 
peaked a t  1410 i n  1981 ( J a r z i n s k i ,  1982) .  L icence  s p l i t t i n g  by e a s t  c o a s t  
endorsed Gulf of C a r p e n t a r i a  t r a w l e r s  and t h e  e x i s t e n c e  of a b o a t  b u i l d i n g  
s u b s i d y  a l s o  c o n t r i b u t e d  t o  t h i s  i n c r e a s e  ( H i l l  and Pashen,  1986) .  The 
l i m i t e d  e n t r y  regime became t r u l y  e f f e c t i v e  i n  1984 when t h e  
Commonwealth government in t roduced  a complementary scheme t o  c o v e r  
f i s h i n g  grounds  o u t s i d e  o f  Queensland s t a t e  w a t e r s  (seaward of  t h e  3 nm 
t e r r i t o r i a l  b a s e l i n e ) .  Some 1200 t r a w l e r s  comprise  t h e  p r e s e n t  Queensland 
prawn t r a w l  f l e e t  ( Q l d  F i s h  Elanagement A u t h o r i t y ,  1986) .  

F l u c t u a t i o n s  i n  t h e  f o r e i g n  exchange r a t e  of  t h e  A u s t r a l i a n  d o l l a r  
and t h e  long-term d o l l a r  d e v a l u a t i o n  i n f l a t e d  t h e  domest ic  and e x p o r t  



v a l u e  of  prawns d u r i n g  t h e  1980s. Both t h e s e  market  f a c t o r s  and t h e  
l i m i t e d  e n t r y  regime i n  i t s e l f  have encouraged f u r t h e r  c a p i t a l  inves tment  
i n  t h e  f i s h e r y .  Economic a n a l y s e s  s u g g e s t  t h a t  a  d e c r e a s e  i n  r e t u r n s  t o  
c a p i t a l  h a s  occur red  and t h a t  a  r e d u c t i o n  i n  b o a t  numbers i s  needed t o  
r e c t i f y  t h e  s i t u a t i o n  (Moxon and Quinn ,  1984; Anon, 1984; Hundloe, 1985; 
H i l l  and Pashen,  1986) .  These b e l i e f s  l e d  t o  t h e  fo rmat ion  o f  a  
comprehensive management p lan  f o r  t h e  E a s t  Coast  Trawl F i s h e r y  i n  1985 
(Anon, 1985) .  

One o f  t h e  major  problems i n  d e v e l o p i n g  e f f e c t i v e  management 
s t r a t e g i e s  f o r  t h e  f i s h e r y  h a s  been t h e  v e r y  incomple te  s t a t e  of a  c a t c h  
and e f f o r t  d a t a  base .  T h i s  paper  examines s i x  s o u r c e s  o f  h i s t o r i c a l  c a t c h  
and e f f o r t  d a t a  f o r  t h e  n o r t h e r n  s e c t o r  o f  t h e  f i s h e r y  ( F i g .  1 ) .  The 
r e l i a b i l i t y ,  t r e n d s  and management i m p l i c a t i o n s  o f  a v a i l a b l e  f i s h i n g  
e f f o r t  d a t a  a r e  e v a l u a t e d  i n  t h i s  r e p o r t .  

TREATHEW OF DATA 

Data s o u r c e s  wer3e i d e n t i f i e d  by examining r e c o r d s  he ld  by government 
a u t h o r i t i e s  and t h e  f i s h i n g  i n d u s t r y .  I n f o r m a t i o n  provided by each s o u r o e  
was c o l l e c t e d ,  cop ied  and s t o r e d  a t  t h e  Northern  F i s h e r i e s  Research 
C e n t r e  (Queensland Department o f  Primary I n d u s t r i e s )  i n  C a i r n s .  A summary 
of t h e  d a t a  s e t s  and t h e i r  in tended  purpose  was t a b u l a t e d ,  and i s  
p r e s e n t e d  i n  Tab le  1 .  The s i x  d a t a  s o u r c e s  v a r y  i n  t h e  e x t e n t  and t y p e  of 
i n f o r m a t i o n  they  c o n t a i n  depending on t h e  reason  f o r  t h e i r  c o l l e c t i o n .  
The i n f o r m a t i o n  a v a i l a b l e  from each d a t a  s o u r c e  i s  summarised i n  Tab le  2. 

The accuracy  o f  measures  o f  f i s h i n g  e f f o r t  d a t a  was a s s e s s e d  by 
c ross -check ing  among d a t a  s e t s  and comparing t h e  r e s u l t s  s t a t i s t i c a l l y .  
Trends  i n  f i s h i n g  e f f o r t  were e v a l u a t e d  u s i n g  two main s o u r c e s :  

. d a t a  f o r  a  sample o f  85 t r a w l e r s  r ecorded  i n  C a i r n s  p o r t  
b e r t h a g e  i n f o r m a t i o n  (1983 t o  1986) ;  and 

- d a i l y  s i g h t i n g s  of t r a w l e r s  a t  s e a  between C a i r n s  and Sharp P o i n t  ( F i g .  
2)  u s i n g  a e r i a l  s u r v e i l l a n c e  p o s t  f l i g h t  r e p o r t s  (PFR) f o r  1983 and 
1986. 

O t h e r  d a t a  s o u r c e s  a p p e a r i n g  i n  Tab le  1 were used t o  a s s e s s  t h e  
v a l i d i t y  o f  t h e  two main s o u r c e s .  

A l l  v a r i a b l e s  o t h e r  than t r i p  l e n g t h  and d u r a t i o n  were s t a t i s t i c a l l y  
ana lysed  u s i n g  S t u d e n t ' s  t - t e s t s  and a n a l y s i s  o f  v a r i a n c e .  T r i p  l e n g t h  
and d u r a t i o n  d a t a  d i d  no t  conform w i t h  t h e  assumpt ions  f o r  p a r a m e t r i c  
a n a l y s i s  and were ana lysed  u s i n g  a  non-parametr ic  Mann Whitney (MW) U 
t e s t .  



The n o r t h - e a s t e r n  t r a w l  grounds  were d i v i d e d  i n t o  e i g h t  d i f f e r e n t  
s t u d y  a r e a s  ( F i g .  2 ) .  T h i s  enab led  comparison o f  t r a w l e r  e f f o r t  by a r e a  
from t h e  a e r i a l  s u r v e i l l a n c e  PER. The d a t a  was t r e a t e d  a s  sampl ing 
w i t h o u t  r ep lacement .  Trawle r  numbers f o r  d a y s  i n  which t h e r e  were no  
f l i g h t s  were i n f e r r e d  from d a t a  f o r  f l i g h t  d a y s ,  on t h e  assumpt ion t h a t  
a l l  d a y s  were s t a t i s t i c a l l y  s i m i l a r .  Average monthly t r a w l e r  s i g h t i n g s  
were e s t i m a t e d  f o r  each  s t u d y  a r e a  and a  t o t a l  averaged f o r  a l l  a r e a s  and 
a l l  months. Year ly  f i g u r e s  were t h e n  c a l c u l a t e d  from t h e  monthly d a t a .  
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TIBLg 1: Suooary of data savces 

Reason Data Collected 

A record or ~ort weage to 
emble the collectim of 
berthage tees. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
TO detect the entry of foreign 
pe~ple ard vessels to Australian 
- ten & isolated coastlines. 

An infoml r m r d  ot pm3uct 
c q h t  (species,ammteJ at 
prtidar laations ard dates 
for p m m 1  referee. 

Data Set 

1 .Calm 
Berthage 
Infomtion 

2.Aerial 
Surveillance 
P05t Flight 
Rqrts(Pm) 
(PLD) 

3.PPi~t.3 
r o J w  

Data ?oxce 

Cairn Port 
Authority wd 
Piemaster's 
Office 

Australian 
Ccastal 
Surveillance 
Autbrity 

( KT) 

Trawler 
slrippels 

4.Interview 
SUN%- 

5.Bplort 
~nspction 
Service 
R e m r d s  

6.Cold 
Storage 
Tally 
sheets 

various 
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cawaxealth 
Deparbnent of 
airnary 
Imhstries 

-w 
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Bl'i9ba~ ard 
Canberra) 

Refrigerated 
m p r t  wd 
Storage 

To provide mmmic, fishlxq 
gear ard sea-time data ard to 
record P d t a l  infomation. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
To ensure Australian product 
st- are maintained at all 
sta~es of handling in registered 
q r t  establishments. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
To pmvide each establishment 
with a mmprehensive remrd of 
pduct unloaded ard sold. 
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ACCURACY OF TEE DATA 

B e r t h a g e  r e c o r d s  

Ber thage  r e c o r d s  provided a measure of t r a w l e r  e f f o r t  based on t h e  number 
of  d a y s  a v e s s e l  was a t  sea. The r e l i a b i l i t y  of t h e s e  d a t a  a s  a measure 
of f i s h i n g  e f f o r t  ( e x p r e s s e d  a s  t h e  number of d a y s  a t  s e a )  was t e s t e d  by 
comparing a subsample of  trawler b e r t h a g e  r e c o r d s  w i t h  i n f o r m a t i o n  on t h e  
same v e s s e l s  i n  e x p o r t  i n s p e c t i o n  s e r v i c e  and i n t e r v i e w  survey  r e c o r d s .  

P a i r w i s e  comparison of s e a  d a y s  f o r  a subsample o f  16 t r a w l e r s 1  
b e r t h a g e  r e c o r d s  i n  1983 and t h e i r  1983 e x p o r t  i n s p e c t i o n  s e r v i c e  r e c o r d s  
showed no  s i g n i f i c a n t  d i f f e r e n c e  i n  trawler e f f o r t  c a l c u l a t e d  by e i t h e r  
method ( S t u d e n t ' s  t s t a t i s t i c  ( t )  = 0 .30 ,  p r o b a b i l i t y  ( p )  : 0.76,  16 
d e g r e e s  o f  freedom ( d f )  f o r  t h e  sample s t a t i s t i c  d e r i v e d  a s  N - 1 ) .  A 
comparison of 1986 b e r t h a g e  d a t a  f o r  a second subsample o f  36 v e s s e l s  w i t h  
i n t e r v i e w  d a t a  from Beur teaux (1986) a l s o  showed no s i g n i f i c a n t  d i f f e r e n c e  
i n  t h e  c a l c u l a t i o n  of trawler e f f o r t  ( t  = 1.63,  p = 0.11,  36 d f ) .  

The s i m i l a r i t y  i n  t h e  r e s u l t s  of  e f f o r t  measured from d i f f e r e n t  
s o u r c e s  s u g g e s t s  t h a t  t r a w l e r  b e r t h a g e  i n f o r m a t i o n  p r o v i d e s  a r e l i a b l e  
e s t i m a t e  o f  e f f o r t  measured as d a y s  a t  sea. 

Aerial s u r v e i l l a n c e  p o s t  f l ight  r e p o r t s  

S u r v e i l l a n c e  d a t a  p rov ide  a measure of  t r a w l i n g  e f f o r t  based on t h e  
a v e r a g e  number of  t r a w l e r s  s i g h t e d  i n  t h e  surveyed a r e a  each  day.  I n  t h e  
a r e a  between C a i r n s  and Bushy I s l a n d ,  t h e  p r i n c i p a l  t r a w l i n g  a r e a s  o c c u r  
w i t h i n  25 km of  t h e  c o a s t  (F ig .  1 and F i g .  2 ) .  S p e c i f i c  t r a w l  g rounds  a r e  
v e r y  l o c a l i s e d .  Areas most c o n s i s t e n t l y  f i s h e d  i n c l u d e  t h e  g rounds  
between Cccktown and Lookout P o i n t ,  between Noble I s l a n d  and Cape 
M e l v i l l e ,  and between P r i n c e s s  C h a r l o t t e  Bay and Lloyd Bay (Purnell-Webb, 
1983) .  North of Bushy I s l a n d  t h e  t r a w l  grounds  a r e  f u r t h e r  o f f s h o r e ,  
f o l l o w i n g  t h e  ' sandbanks1 a r e a  from Dugong I s l a n d  t o  t h e  T o r r e s  S t r a i t  
(Beur teaux ,  1986) .  

F l i g h t  f r equency  and f l i g h t  r o u t e s  covered i n  t h e  a e r i a l  s u r v e i l l a n c e  
PFR f o r  t h e  a r e a  n o r t h  of Townsv i l l e  a r e  shown i n  F i g .  2. It is  n o t  
p o s s i b l e  t o  de te rmine  a measure o f  e f f o r t  f o r  i n d i v i d u a l  v e s s e l s  from t h e  
a e r i a l  s u r v e i l l a n c e  PFR a s  t h e s e  p r o v i d e  numbers of  trawlers o n l y  and n o t  
i n d i v i d u a l  i d e n t i f i c a t i o n .  F o r  t h i s  r eason  i t  is  n o t  p o s s i b l e  t o  test t h e  
accuracy  of s u r v e i l l a n c e  d a t a  by comparison w i t h  o t h e r  f i s h i n g  e f f o r t  
measures.  

F l i g h t s  a l o n g  i n s h o r e  c o a s t a l  a r e a s  p rov ide  t h e  most comprehensive 
t r a w l e r  e f f o r t  d a t a  a v a i l a b l e  ( e x p r e s s e d  as t h e  average  number of  trawlers 
p r e s e n t  i n  a n  a r e a  each  day)  and shou ld  i n c l u d e  a lmos t  t h e  whole 
p o p u l a t i o n  o f  t r a w l e r s  p r e s e n t  on t h e  t r a w l  grounds  each  day.  Trawl 

I grounds  i n  t h e  c e n t r e  of P r i n c e s s  C h a r l o t t e  Bay are missed by t h e  a e r i a l  
s u r v e i l l a n c e  methodology. T r a w l e r s  are a l s o  n o t  s e p a r a t e d  from o t h e r  
f i s h i n g  v e s s e l s  i n  t h e  r e c o r d s  a f t e r  J u n e  1986. These problems have been 
accoun ted  f o r  i n  t h e  a n a l y s i s  of f i s h i n g  e f f o r t  t r e n d s  (Beur teaux ,  1986) .  
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TRENDS IN FISHING EFFORT 

Berthage data 

Number of t r awle r s  using Cairns por t  f a c i l i t i e s  

The number of t r awle r s  using Cairns po r t  increased during the  1980s t o  419 
i n  1986, even though t h e  t o t a l  Queensland f l e e t  had decl ined over t h e  same 
period (Fig.  3 ) .  Over 20% of the  Queensland trawl f l e e t  now regu la r ly  use 
Cairns po r t  f a c i l i t i e s  and t h e  northern f i s h i n g  grounds. 

Changes i n  sea-time ( f i s h i n g  e f f o r t )  and t r i p  length  

Analysis of berthage records  showed t h a t  34% of t h e  v a r i a t i o n  i n  t r awle r  
sea-time was r e l a t ed  t o  t h e  vesse l  length  and l i c e n c e  type of the  t r awle r s  
sampled. Other v a r i a b l e s  (such a s  weather,  breakdowns, catoh r a t e s ,  
sk ipper  type (owner o r  employed) and the  use of motherships and f u e l  
barges e t c . )  would be expected t o  make up t h e  remaining v a r i a t i o n .  

Fishing e f f o r t  f o r  t r awle r s  l icenced t o  f i s h  only on t h e  e a s t  coas t  
has not  changed s i g n i f i c a n t l y  s ince  1983 ( f  = 0.52, p = 0.67, 150 d f ) ,  
although a reduct ion i n  t h e  length  of the  f i s h i n g  year  occurred i n  1985 
and 1986 a s  a r e s u l t  of seasonal  c losu res .  These t r a w l e r s  spent  on 
average 206 +/- 4.3 SE days a t  sea i n  each year a f t e r  1983 (Table 3 ,  Fig 
4 ) .  The number and dura t ion  of f i s h i n g  t r i p s  between 1983 and 1986 
remained the  same f o r  a l l  l icenced t r awle r s  (Table 4 ) .  

Dual l icenced t r a w l e r s  a r e  ab le  t o  t rawl  i n  both t h e  Gulf of 
Carpentar ia  and Queensland East Coast f i s h e r i e s .  These t r awle r s  recorded 
c o n s i s t e n t l y  higher  l e v e l s  of e f f o r t  i n  each year  than t r awle r s  l ioenoed 
only f o r  the  e a s t  coas t  (Table 3 ) .  E f f o r t  increased from 214 +/- 20.5 SE 
sea  days i n  1983 t o  252.8 +/- 11.9 SE sea days i n  1986 f o r  dual  l icenced 
t r a w l e r s  (Fig.  4 ) .  The apparent  reduct ion i n  e f f o r t  (Fig. 4) during 1985 
and 1986 f o r  t r awle r s  l icenoed only f o r  the  e a s t  coas t  was not  
s t a t i s t i c a l l y  s i g n i f i c a n t  (Table 5 ) .  Dual l icenced  v e s s e l s  undertook 
s i g n i f i c a n t l y  fewer t r i p s  each year  than v e s s e l s  l icenoed only f o r  t h e  
e a s t  coas t  ( I.lW s t a t i s t i c  ( 2 )  = 9.35, p = 0.00)., and each t r i p  was longer  
( Z  = 9.25, p = 0.00) .  

Trawler length  was a l s o  r e l a t ed  t o  e f f o r t  measures (Pearson's 
c o r r e l a t i o n  c o e f f i c i e n t  ( r )  = 0.3408, p > 0.05) and l i c e n c e  type (Table 
6 ) .  Dual l icenced t r a w l e r s  were s i g n i f i c a n t l y  l a r g e r  than those l icenced 
only f o r  the  e a s t  coas t  ( t : 8.83, p < 0.05, d . f .  = 220). These l a r g e r  
t r awle r s  a r e  of g r e a t e r  capaci ty  ( f o r  example f u e l ,  r e f r i g e r a t i o n  space)  
and a r e  more o f t en  driven by employed sk ippe r s  than a r e  e a s t  coas t  only 
l icenced t r awle r s .  Beurteaux (1986) showed t h a t  t r a w l e r s  of  l a r g e  
capaci ty  and t r awle r s  dr iven  by employed sk ippers  make, on average,  longer  
f i s h i n g  t r i p s  than small ,  owner dr iven  vesse l s .  

Summer c losu res  and f i s h i n g  e f f o r t  

The time t r awle r s  spent  i n  po r t  during t h e  summer off-season was i n i t i a l l y  
compared f o r  two years  before t rawl ing  c losu res  were implemented (1983 and 

1984 ) . 



Years 

Figure 3. Number of trawlers using Calrna port 
compared with the total Queensland fleet (1972 - 1986) 

source: Cairns berth-age records, 
QFWA licence data and records collated by QDPl 



TABLE 3. Average amma1 s e a - t h  ffishinp. effort) for diffemtly licenced Prwlers 

- 

1984 1965 1986 All YearS 

~~ Type 

1. CCd lioenced 
trawlers 

2. East coast d Y  
licenced trawlers 

3. All trwlers 

N 

16 

37 

52 

~verage NO. 
Of cfays 

214.1 

208.5 

214.2 

S.E. 

20.54 

7.91 

7.3047 

N 

17 

X, 

Averagefo. 
of days 

237.9 

213.4 

222.3 

S.E. 

12.40 

10.78 

8.31 

N 

20 

39 

59 

S.E. 

11.15 

8.79 

7.51 

AverageNo. 
Of dars 

247.5 

198.7 

215.3 

N 

20 

45 

65 

Average NO. 
Of c f a p  

252.8 

201.4 

217.2 

S.E. 

11.96 

8.56 

7.54 

N 

76 

158 

228 

Average M. 
of aays 

244.9 

205.6 

217.1 

S.E. 

6.16 

4.31 

3.82 



I dual endorsed -C 

I east coast only endorsed -*- 

I I I I I 

1983 1984 1985 1986 
Years 

Figure 4. The average annual effort for dualand 

east coast only licenced trawlers using Cairns 

(1983 - 1986) 

Mean trawler days at sea and 95% confidence limits are shown. 



TAE8LE 4 .  S i g n i f i ~ a n o e  v a l u e s  f o r  t r i p  l e n g t h  and 

nanber of t r i p s  p e r  year  f o r  d i f f e r e n t l y  l i c e n s e d  t r a w l e r s  

L icence  Type / Anova I F / d.f .  l S i g  
p e r  year  

110. days 3, 68 
per  t r i p  

TABLE 5. Average l e n g t h  and number of f i s h i n g  t r i p s  f o r  d i f f e r e n t l y  l i c e n c e d  t r a w l e r s  

2. ~ a a t  c o a s t  o n l y  l i c e n c e d  
t r a w l e r s  

1. Dud1 l l c e n c e d  
t r a w l e r s  

12. ~ a s t  c o a s t  on ly  
/ l i c e n c e d  t rawlers  

13. AII t r a w l e r s  

110. t r i p s  
per year 

?lo. days  
per  t r i p  

T r i p  Length 

M Average S.E. Kode 

( d a y s )  

Range 

1.37 

0.46 

Number of T r i p s  ( a n n u a l l y )  

Average S.E. EMde Range 

TABLE 6 .  Average l e n g t h  of d i f f e r e n t l y  l i c e n c e d  t r a w l e r s  

3, 147 

3, 147 

ns 

ns 

Licence Type 

1. Dual l i c e n c e d  t r a w l e r s  

2. Eas t  c o a s t  on ly  l i c e n c c d  
t c a w l e r s  

3. A l l  t r a w l e r s  

I1 

7 2 

151  

223 

Average 
Length 

( m e t r e s )  

16.8 

14.6 

15.3 

S.E. 

0.18 

0.18 

0.15 



A f u r t h e r  comparison o f  t h e  time trawlers s p e n t  i n  p o r t  d u r i n g  t h e  summer 
off -season was made f o r  a two-year p e r i o d  when c l o s u r e s  were i n  f o r c e  
(1985 and 1986) (Table  7 ) .  There  was no  s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  
t ime  s p e n t  i n  p o r t  d u r i n g  t h e  summer o f f - season  i n  e i t h e r  p e r i o d  f o r  d u a l  
l i c e n c e d  t r a w l e r s  ( z  = 0.32,  p = 0 . 7 5 ) .  E a s t  c o a s t  o n l y  l i c e n c e d  trawlers 
were i n  p o r t  f o r  l o n g e r  i n  t h e  summer off -season d u r i n g  t h e  c l o s u r e  y e a r s  
( z  = 2.41,  p = 0.02) .  

TABL~ 7. Days i n  p r t  during the nursner of fseason fordifferently l i m e d  trawlers 

Uays i n m r t  I 
Licence ?ype Years before c l m r e s  

( 1983-84) 

Average No. I S.E. I N  I ot  days I 

2 .  East coast only licenced 67 6 1 . 2  
trawlers 

3. ~ l l  trawlers 99 65.6 

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

Years durirg closures 
(1985-86) 

T r a w l e r s  u s i n g  n o r t h - e a s t e r n  t r a w l  g rounds  

N 

40 

84  

124 

A n a l y s i s  of  s u r v e i l l a n c e  PFR f o r  1983 and 1986 r e v e a l s  a n  i n c r e a s e  between 
1983 and 1986 i n  t h e  t o t a l  number o f  t r a w l e r s  o p e r a t i n g  on trawl grounds  
between C a i r n s  and Sharp P o i n t  (Tab le  8 ,  F i g .  5 ) .  A 33.7% i n c r e a s e  i n  t h e  
annua l  ave rage  number o f  t r a w l e r s  s i g h t e d  by a e r i a l  s u r v e i l l a n c e  on 
n o r t h - e a s t e r n  t r a w l  grounds  between 1983 and 1986 can  p a r t l y  be e x p l a i n e d  
by a 78.3% i n c r e a s e  i n  t h e  annua l  number o f  t r a w l e r s  v i s i t i n g  C a i r n s  p o r t  
( F i g .  3 ) .  

TABLE 8. Average daily vessel sightings between Cairns and 

Average NO. 
0 e  &ys 

75.5 

78.5 

77.5 

Sharp point in the years 1983 and 1986 

S.E. 

6.34 

4.01 

3.39 

Year 

1983 

1986 

~ v e r a q e  Daily Sightlngs 
( N  of vessels) 

44.446 

66.102 

S.E. 

0.158 

0.879 
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Figure 5.  The average number of trawlers sighted each day 

between Cairns and Sharp Pt. (1983 ,1988) 

Summer c losu res  and f i sh ing  e f f o r t  

Trawler e f f o r t  based on average d a i l y  t r awle r  s igh t ings  eaoh month on 
north-eastern t rawling grounds was compared f o r  eaoh of the  study years  
(1983 and 1986). Figure 5 shows t h a t  t r awle r  e f f o r t  was spread more 
evenly throughout 1983 than i n  1986. The c losure  t o  t rawling i n  1986 
reduced t h e  e f f e c t i v e  f i s h i n g  year by two months ( t h a t  i s ,  January and 
February were excluded) but does not account f o r  the  reduction i n  e f f o r t  
a f t e r  October of t h a t  year.  A pulse e f f e c t  induced by the  c losu re  i s  
evident  a t  t he  commencement of t h e  1986 trawling season. Average d a i l y  
t r awle r  s igh t ings  were 176% higher  i n  March of 1986 than i n  March of 1983. 

Changes i n  e f f o r t  on major t rawl  grounds 

A 72.7% increase  i n  t r awle r  e f f o r t  occurred between March 1983 and March 
1986 i n  a r e a  D (Fig. 6 ) .  This  a rea  inc ludes  t h e  extens ive ly  trawled major 
t i g e r  prawn ground of Pr incess  Char lo t te  Bay (Fig.  2) .  The reduction i n  
f i s h i n g  e f f o r t  here a f t e r  J u l y  1986 was g r e a t e r  than i n  o the r  a reas .  
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Figure 6. The average number of trawlers sighted each day 
In study area D (1983,1986)  

I n  1983, 21.2% and 45.2% of t h e  t o t a l  f i s h i n g  e f f o r t  occurred i n  
a r e a s  C and D r e spec t ive ly  (Table 9).  Area C inc ludes  t h e  major trawl 
grounds of Cape Bedford and Cape F l a t t e r y  (Fig. 2) .  These a r e a s  
experienced the  l e a s t  annual change i n  e f f o r t  from 1983 t o  1986 (Table 9) .  
F ish ing  e f f o r t  a t  these  s i t e s  may have a l r eady  reached a maximum 
s u s t a i n a b l e  (o r  h igher)  l e v e l .  

F ish ing  e f f o r t  i nc reases  i n  a r e a s  B and G between 1983 and 1986 were 
g r e a t e r  than the  average f i g u r e  of 33.78. Comparison of i nd iv idua l  
trawler anchorages i n  a rea  G from a e r i a l  s u r v e i l l a n c e  d a t a  shows t h a t  
e f f o r t  nor th  of Hannibal I s land  t o  Bushy I s l and ,  and e a s t  t o  t h e  East  
I s l e t s  has  increased g r e a t l y  (Fig. 7 ,  Table 10).  The lowest annual e f f o r t  
i nc rease  i n  t h e  v i c i n i t y  of these  i s l a n d s  was 66.7% a t  Wallace I s l a n d ,  
while  t h e  h ighes t  annual e f f o r t  inorease  was 891.7% a t  Bushy I s l and  and 
Cairncross I s l and  (Fig. 7 ,  Table 10).  Trawlers were s ighted  a t  some 
anchorages i n  a rea  G f o r  t h e  f irst  time i n  1986. These da ta  support  
anecdotal  information provided by Cai rns  based trawlermen, suggest ing t h a t  
t h e  inc reas ing  use of sonar  and s a t e l l i t e  navigat ion technology by t h e  
t rawl f l e e t  has enabled s i g n i f i c a n t  expansion i n  a rea  G (Beurteaux, 1986). 



TABLE 9. Average d a i l y  t r a w l e r  s l g h t i n g s  i n  1983 and 1986 for  t r a w l e d  areas between 
C a i r n s  and Sharp  P o i n t  
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DISCUSSION 

R e s u l t s  p r e s e n t e d  i n  t h i s  s t u d y  i n d i c a t e  t h a t  C a i r n s  p o r t  b e r t h a g e  d a t a  
and a e r i a l  s u r v e i l l a n c e  d a t a  p rov ide  a r e l i a b l e  h i s t o r i c a l  r e c o r d  of 
t r a w l e r  e f f o r t  f o r  t h e  n o r t h - e a s t e r n  c o a s t .  It is  a n t i c i p a t e d  t h a t  e x p o r t  
i n s p e c t i o n  s e r v i c e  r e c o r d s  w i l l  p r o v i d e  c o r r e s p o n d i n g l y  a c c u r a t e  c a t c h  
d a t a .  It  would be of g r e a t  b e n e f i t  f o r  t h e  management of t h e  f i s h e r y  i f  
t h e s e  d a t a  b a s e s  were supplemented by a r e p r e s e n t a t i v e  sample o f  p r i v a t e  
l o g  books and c o l d  s t o r e  t a l l y  s h e e t s .  P r i v a t e  l o g s  and t a l l y  s h e e t s  c a n  
f u r n i s h  t h e  on ly  d e t a i l e d  h i s t o r i c a l  i n f o r m a t i o n  i n  t h e  absence  o f  fo rmal  
logbooks .  

With 1Bng-term d e t a i l s  on a c t u a l  t r a w l i n g  t ime  ( d a y s , h o u r s ) ,  trawl 
speeds ,  s i z e  and s p e c i e s  composi t ion of c a t c h e s ,  and d a t a  f o r  s p e c i f i c  
trawl grounds ,  comprehensive t r e n d s  i n  CPUE cou ld  be deduced f o r  t h e  
n o r t h - e a s t e r n  t r a w l  f i s h e r y .  I n  t h e  meantime, however, c e r t a i n  t e n d e n c i e s  
a r e  a l r e a d y  a p p a r e n t .  P r e v i o u s  ev idence  based p r i m a r i l y  on d a t a  from 
s o u t h e r n  Queensland h a s  i n d i c a t e d  t r e n d s  of i n c r e a s i n g  e f f o r t ,  d e c r e a s i n g  
CPUE and d e c r e a s i n g  r e t u r n s  t o  c a p i t a l  f o r  t h e  E a s t  Coast  Prawn Trawl 
F i s h e r y .  ble have now c o n c l u s i v e l y  documented a t r e n d  of i n c r e a s i n g  e f f o r t  
f o r  t h e  n o r t h - e a s t e r n  s e c t o r  o f  t h e  f i s h e r y .  

The e f f e c t  of such t r e n d s  can n o t  be comple te ly  a s s e s s e d  u n t i l  
c o r r e s p o n d i n g  c a t c h  d a t a  a r e  a n a l y s e d .  S t u d i e s  under taken  
f o r  prawn t r a w l  f i s h e r i e s  i n  t h e  nearby Gulf  of  C a r p e n t a r i a  ( P o i n e r  and 
H a r r i s ,  1986) and i n  T o r r e s  S t r a i t  (Channels  w., i n  p r e s s )  show t h a t  
t r a w l i n g  e f f o r t  a f f e c t s  both  t h e  d i v e r s i t y  and t h e  abundance o f  s p e c i e s  
t r a w l e d .  P o i n e r  and H a r r i s  (1986) noted t h a t  d i v e r s i t y  changes  were 
u s u a l l y  a s s o c i a t e d  w i t h  h a b i t a t  m o d i f i c a t i o n ,  w h i l e  reduced abundance was 
r e l a t e d  d i r e c t l y  t o  f i s h i n g  p r e s s u r e .  

I n c r e a s e s  i n  t h e  number of  t r a w l e r s  o p e r a t i n g  a l o n g  t h e  n o r t h - e a s t e r n  
c o a s t  ( i n  t ime and s p a c e )  and i n c r e a s e s  i n  t h e  amount o f  e f f o r t  expended 
by e a c h  t r a w l e r ,  cou ld  r e s u l t  i n  a d r o p  i n  t h e  CPUE, and i n  a change i n  
t h e  r e l a t i v e  abundance of  t a r g e t  s p e c i e s .  Circumstantial ev idence  
provided by i n d u s t r y  s u g g e s t s  t h a t  both  t h e  CPUE and t h e  r e l a t i v e  
abundance of t h e  most eoonomical ly  v i a b l e  prawn s p e c i e s  are a l r e a d y  
d e c r e a s i n g  on some n o r t h - e a s t e r n  t r a w l  g rounds  (Beur teaux ,  1986) .  I n  t h e  
ext reme c a s e  a r e c r u i t m e n t  f a i l u r e  would r e s u l t .  Evidence s u g g e s t s  t h a t  
t h i s  h a s  a l r e a d y  occur red  i n  t h e  Arabian Gulf shr imp f i s h e r y  (NFC, 1982) 
and t h e  A u s t r a l i a n  Exmouth Gulf  t i g e r  prawn f i s h e r y  (Penn and C a p u t i ,  
1985) .  

Our r e s u l t s  i n d i c a t e  a r e c e n t  i n t e n s i f i c a t i o n  o f  t h e  s e a s o n a l  
sou th - to -nor th  m i g r a t i o n  of t r a w l e r s  first recorded  i n  1979 (Wi l l i ams ,  
1981) .  The i n t r o d u c t i o n  o f  m o t h e r s h i p s ,  f u e l  b a r g e s  and s e a s o n a l  c l o s u r e s  
t o  n o r t h - e a s t e r n  t r a w l i n g  grounds  may have enhanced t h i s  m i g r a t i o n .  
Beur teaux (1986)  h a s  shown t h a t  t h e  i n c r e a s e d  a v a i l a b i l i t y  of f u e l  on 
n o r t h - e a s t e r n  t r awl  grounds  brought  abou t  by t h e  i n t r o d u c t i o n  o f  p r i v a t e  



m o t h e r s h i p s  and f u e l  b a r g e s  from 1980-81 p rov ided  C a i r n s  t r a w l e r s  w i t h  t h e  
p o t e n t i a l  t o  ex tend  t h e i r  ave rage  t r i p  d u r a t i o n  by a  f a c t o r  o f  t h r e e .  

Dur ing 1979, f i s h i n g  e f f o r t  was sp read  f a i r l y  e v e n l y  a l o n g  t h e  whole 
Queensland c o a s t  (Wi l l i ams ,  1981) .  I n  1983 and 1986 t r a w l e r  e f f o r t  was 
n o t  s p r e a d  e v e n l y  through n o r t h - e a s t e r n  t r a w l  g rounds ,  e i t h e r  i n  t ime  o r  
by a r e a .  Many t r a w l e r s  v i s i t e d  n o r t h - e a s t e r n  trawl grounds  o n l y  a t  t h e  
commencement of t h e  f i s h i n g  season  i n  each y e a r  (F ig .  5 ) ,  w h i l e  much o f  
t h e  annua l  i n c r e a s e  i n  e f f o r t  d u r i n g  1986 invo lved  expans ion  o f  t h e  a r e a s  
t r a w l e d .  These f a c t o r s  a l s o  e x p l a i n  t h e  a p p a r e n t  d i s c r e p a n c y  i n  t h e  
annua l  e f f o r t  i n c r e a s e  from 1983 t o  1986 when comparing b e r t h a g e  d a t a  
( F i g .  3 )  w i t h  a e r i a l  s u r v e i l l a n c e  r e c o r d s  ( F i g .  5 and Tab le  8 ) .  

The i n c r e a s e  i n  f i s h i n g  e f f o r t  noted i n  Area B may be p a r t l y  
e x p l a i n e d  by i t s  prox imi ty  t o  C a i r n s .  A s  C a i r n s  is t h e  o n l y  major  p o r t  
f o r  t h e  n o r t h - e a s t e r n  t r a w l  g rounds ,  most t r a w l e r s  r e t u r n  t h e r e  a f t e r  e a c h  
t r i p .  T h i s  f a c t o r ,  and t h e  78.3% i n c r e a s e  i n  t h e  annua l  number of 
t r a w l e r s  v i s i t i n g  C a i r n s  i n  1986 a s  compared w i t h  1983 ( F i g .  3 )  would l e a d  
t o  a n  a p p a r e n t  i n c r e a s e  i n  e f f o r t  c l o s e  t o  C a i r n s .  

It is p o s s i b l e  t h a t  t h e  major  t r a w l  g rounds  i n  a r e a s  C and D were 
a l r e a d y  f u l l y  e x p l o i t e d  i n  1983 a s  t h e y  have n o t  exper ienced  a  l a r g e  
annua l  i n c r e a s e  i n  e f f o r t  s i n c e  t h a t  t ime.  Most of t h e  annua l  i n c r e a s e  i n  
e f f o r t  f o r  t h e  whole n o r t h - e a s t e r n  s e c t o r  from 1983 t o  1986 invo lved  
expans ion  i n t o  new o f f - s h o r e  red  s p o t  k i n g  prawn grounds  where t h e  a i d  of 
modern n a v i g a t i o n a l  technology is  r e q u i r e d .  I t  is  l i k e l y  t h a t  f u r t h e r  
expans ion  i n  t h e  n o r t h  w i l l  be p o s s i b l e  o n l y  i n t o  s i m i l a r  such o f f - s h o r e  
a r e a s  which a r e  l a r g e l y  r e s t r i c t e d  t o  d i s c o n t i n u o u s  i n t e r - r e e f  p a t c h e s .  
Without  v e s s e l - s p e c i f i c  CPUE d a t a ,  expans ion  i n  t h e  a r e a  t r a w l e d  w i l l  mask 
r e d u c t i o n s  i n  o v e r a l l  CPUE t h a t  may be o c c u r i n g  on i n s h o r e  t r a w l  grounds .  

The usual. w i n t e r  peak i n  t r a w l e r  e f f o r t  (Wi l l i ams  1980, 1981 and t h i s  
s t u d y  i n  1983) s h i f t e d  forward t o  March i n  1986 a s  a r e s u l t  o f  t h e  1985-86 
c l o s u r e  (F ig .  5 ) .  T h i s  c l o s u r e  was i n t r o d u c e d  t o  p r e v e n t  t h e  c a p t u r e  of 
j u v e n i l e  prawns and t h u s  reduce growth o v e r f i s h i n g  on t h e  n o r t h - e a s t e r n  
c o a s t .  I n  March-April 1986, a n  u n u s u a l l y  l a r g e  volume of j u v e n i l e  prawns 
a r r i v e d  on t h e  Br i sbane  market ,  p o s s i b l y  a s  a  r e s u l t  of t h i s  p u l s e  i n  
e f f o r t  (Penwarden, pe r s .  comm.). An o v e r a l l  r e d u c t i o n  i n  t h e  p o s s i b l e  
r e t u r n s  t o  f i she rmen  f o r  t h e  1986 season  may have r e s u l t e d  from t h i s  e v e n t  
a s  j u v e n i l e  prawns command a  l e s s e r  p r i c e  than  a d u l t  prawns. 

The r a p i d  r e d u c t i o n  i n  e f f o r t  which occur red  i n  a r e a  D a f t e r  August 
1986 ( F i g .  6 )  s u g g e s t s  a  c o r r e s p o n d i n g  d r o p  o f f  i n  c a t c h e s .  If t h e  number 
of mature  female  prawns l e f t  i n  P r i n c e s s  C h a r l o t t e  Bay was s i g n i f i c a n t l y  
reduced a s  a  r e s u l t ,  i t  is  p o s s i b l e  r e c r u i t m e n t  may have been a f f e c t e d  i n  
t h e  1987 season .  U n t i l  c a t c h  d a t a  can be a s s e s s e d  t o  de te rmine  t h e  
economic b e n e f i t s  of t h e  c l o s u r e s  and more is known abou t  t h e  m i g r a t i o n  
and i n t e r m i n g l i n g  of  prawn s t o c k s ,  t h e  l o n g  term e f f e c t s  o f  p u l s e s  of  
f i s h i n g  e f f o r t  on t h e  r e c r u i t m e n t  l e v e l s  of each  t a r g e t  s p e c i e s  remain 
unknown. 

Sea-t ime ( f i s h i n g  e f f o r t )  f o r  Cairns-based t r a w l e r s  l i c e n c e d  t o  f i s h  
on ly  on t h e  e a s t  c o a s t  d i d  n o t  change w i t h  t h e  i n t r o d u c t i o n  of c l o s u r e s ,  
a l t h o u g h  t h e s e  v e s s e l s  s p e n t  l o n g e r  i n  p o r t  o v e r  t h e  o f f - season  i n  c l o s u r e  
y e a r s .  It is l i k e l y  t h a t  t h e s e  v e s s e l s  reduced t h e i r  non-working d a y s  



d u r i n g  t h e  s e a s o n ,  u s i n g  t h e i r  t ime  i n  p o r t  more e f f e c t i v e l y  by r e f i t t i n g  
d u r i n g  c l o s u r e s .  Cairns-based d u a l  l i c e n c e d  t r a w l e r s  were a p p a r e n t l y  n o t  
g r e a t l y  a f f e c t e d  by t h e  implementa t ion o f  s e a s o n a l  c l o s u r e s  on t h e  
Queensland e a s t  c o a s t ,  having a lways  s p e n t  t h i s  t ime  i n  p o r t  t o  r e f i t .  

A t r e n d  of i n c r e a s i n g  sea- t ime f o r  Cairns-based d u a l  l i c e n c e d  
t r a w l e r s  may i n d i c a t e  a  problem o f  d e c r e a s i n g  r e t u r n s  f o r  t h e s e  v e s s e l s  
which m u s t  now spend l o n g e r  a t  s e a  t o  be p r o f i t a b l e .  It is  p o s s i b l e  t h a t  
d u a l  l i c e n c e d  t r a w l e r s  a r e  t h e  l e a s t  e f f i c i e n t  components i n  b o t h  t h e  Gulf  
of C a r p e n t a r i a  and Queensland e a s t  c o a s t  f i s h e r i e s .  L a r g e r ,  high-powered 
company t r a w l e r s  and t h e i r  accompanying s p o t t e r  p l a n e s  a r e  p robab ly  more 
t ime  e f f i c i e n t  i n  l o c a t i n g  and t r a w l i n g  b o i l s  of banana prawns i n  t h e  Gulf  
o f  C a r p e n t a r i a ,  w h i l e  s m a l l e r ,  low-powered t r a w l e r s  l i c e n o e d  f o r  t h e  e a s t  
c o a s t  o n l y ,  may be more c o s t - e f f e c t i v e  on t h e  d i s j o i n t e d  t r a w l  grounds  of 
t h e  n o r t h - e a s t e r n  c o a s t .  Dual l i c e n c e d  t r a w l e r  overheads  a r e  c e r t a i n l y  
h i g h e r  than t h o s e  of e a s t  c o a s t  o n l y  l i c e n c e d  t r a w l e r s  because  t h e y  a r e  
s i g n i f i c a n t l y  l a r g e r ,  employ more crew and g e n e r a l l y  t r a v e l  g r e a t e r  
d i s t a n c e s  t o  f i s h i n g  g rounds  (Beur teaux ,  1986) .  F i f t y - s i x  o f  t h e  87 d u a l  
endorsed v e s s e l s  i n  t h e  E a s t  Coast  Trawl F i s h e r y  were based i n  C a i r n s  p o r t  
i n  1986 ( Q l d  F i s h  Management A u t h o r i t y ,  1986) .  

Trends  i n  f i s h i n g  e f f o r t  i d e n t i f i e d  i n d i c a t e  t h a t  t h e  E a s t  Coast  
P rawn  Trawl F i s h e r y  is i n  a  s t a t e  o f  change.  Changes i n  e f f o r t  documented 
f o r  t r a w l  g rounds  i n  t h e  n o r t h - e a s t e r n  s e c t o r  o f  t h i s  f i s h e r y  s i n c e  1983 
have r e s u l t e d  from t h e  i n t e r r e l a t i o n s h i p  o f  many f a c t o r s .  These f a c t o r s  
i n c l u d e  : 

. an i n c r e a s e  i n  t h e  number o f  t r a w l e r s  f i s h i n g  on n o r t h - e a s t e r n  trawl 
grounds ;  

a n  i n c r e a s e  i n  t h e  geograph ic  e x t e n t  o f  t r a w l e d  g rounds  due t o  
advances  i n  n a v i g a t i o n a l  technology w i t h i n  t h e  t r a w l  f l e e t ;  

. changes  i n  t h e  s e a s o n a l  p a t t e r n  of f i s h i n g  e f f o r t  on n o r t h - e a s t e r n  
t r a w l  grounds  p a r t l y  r e s u l t i n g  from c l o s u r e  implementa t ion;  and 

. changes  i n  sea - t ime  f o r  Cair-ns-based t r a w l e r s  r e l a t e d  t o  t r a w l e r  l e n g t h  
and l i c e n c e  t y p e ,  s k i p p e r  type  (employed o r  owner) and t h e  i n t r o d u c t i o n  
o f  mothersh ip  and f u e l  ba rge  f a c i l i t i e s  t o  n o r t h - e a s t e r n  t r a w l  grounds .  

As t h e  i n t e r r e l a t i o n s h i p  o f  c a u s a l  f a c t o r s  and t h e  long-term 
i m p l i c a t i o n s  o f  f i s h i n g  e f f o r t  t r e n d s  a r e  n o t  w e l l  unders tood ,  bo th  an  
accurate and d e t a i l e d  moni to r ing  c a p a b i l i t y  w i l l  be e s s e n t i a l  f o r  t h e  
con t inued  p r o s p e r i t y  of t h i s  f i s h e r y .  

CONCLUSIONS 

. The E a s t  Coast  Prawn Trawl F i s h e r y  is i n  a  s t a t e  of change and t h e  
i m p l i c a t i o n s  f o r  management should  be c l o s e l y  moni tored.  

. Dual - l i cenced  t r a w l e r s  a r e  p o s s i b l y  i n e f f i c i e n t  i n  both  t h e  Gulf  o f  
C a r p e n t a r i a  and E a s t  Coast  Prawn Trawl F i s h e r i e s .  



. S e a s o n a l  c l o s u r e s  have n o t  reduced t h e  annua l  sea- t ime o f  any class o f  
t r a w l e r .  

. Time s p e n t  i n  p o r t  now o c c u r s  i n  a s i n g l e  b lock  f o r  e a s t  c o a s t  l i c e n c e d  
t r a w l e r s  r a t h e r  than  b e i n g  sp read  a c r o s s  t h e  y e a r .  

. Commonly used n o r t h - e a s t e r n  t r a w l  grounds  a p p e a r  t o  be f i s h e d  t o  
maximum s u s t a i n a b l e  l e v e l s .  

. F i s h i n g  e f f o r t  on t h e  n o r t h - e a s t e r n  c o a s t  h a s  i n c r e a s e d  on t rawl  
g rounds  n o r t h  and e a s t  of She lburne  Bay i n  r e c e n t  y e a r s .  
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