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Introduction 

Prawn surueys i n  Papua Neu Guinea <PNG> were c a r r i e d  o u t  betueen 
1955 and 1974, and t h e  f i r s t  commercial l i c e n s e s  f o r  prawn 
t r a w l i n g  were f i r s t  i ssued i n  February, 1975- Today PNG e x p o r t s  
over 1 -000 tonnes o f  prawns worth between K9 m i l l i o n  and K1 0 
m i l l i o n  annua l ly .  The accounts o f  these surveys and t h e  
development o f  t h e  prawn i n d u s t r y  have been w e l l  documented by 
Rapson and Macintosh <l 971 > , U i l s o n  and Tatamasi (1 976>. More 
recen t  research and development haue been descr ibed by 
Tenakanai<1980>, GuytherO 981 > Bran ford< l982> and Kolkolo<1983>. 

The p r i n c i p a l  grounds f o r  prawns occur i n  t h e  south coast  of t h e  
mainland, e s p e c i a l l y  i n  t h e  Gul f  o f  Papua and Orangerie Bay. 
Daru i n  t h e  Uestern  Prov ince a l s o  suppor t  an  a r t i s a n a l  f i s h e r y  
based on banana and t i g e r  prawns. Prawn grounds a l s o  e x i s t  i n  t h e  
n o r t h  coast o f f  Sissano Lagoon, t l u r i k  Lakes, o f f  t h e  mouth of t h e  
Ranu r i v e r  and i n  t h e  Horobe Province. These grounds, houeuer, 
have newer been success fu l l y  proven t o  support  commercial 
t r a u l i n g .  

Ctinnercial prawn species = 

Over 40 species o f  prawns haue been recorded from PNG a l though  not 
:$l1 o f  these a r e  o f  commercial va lue <Rapson and Macintosh, 19-72>. 
I n  t h e  south coas t  t he re  f o u r  species groups which a r e  
e o r w e r c i a l l y  exp lo i t ed .  These a r e  :- 

Banana Prawns <50X> - Penaeus merauiensis  which form t h e  S b a s i s  
o f  t h e  Gu l f  o f  Papua and t h e  Orangerie Bay f i s h e r i e s  make up t o  
50 X of t he  catch. P. i nd i cus ,  t h e  r o y a l  i n d i a n  banana p r a w n  a l s o  
packed as banana, compr-ises 1  . O X  o f  t h e  banana prawns. 

i g e r  Prawns < 1 0 X >  - T ige rs  i n c l u d e  P. nonodon- P. s e m i s u l ~ a t u s ~  
l>- L a ~ o n i c u s -  a l t hough  comprised on ly  10X o f  t he  catch, t h e i r  
h i g h  demand ouerseas make it a h i g h  va lue product .  

Lndeauor praun C2030 - R s i g n i f i c a n t  p a r t  o f  t he  ca tch  comprise 



f.:tttch and e f f o r t  data collection 

."in-tv ca tch  and e f f o r t  data a r e  a v a i l a b l e  i n  r e p o r t s  <eg, U i l s o n  
,-ind fataf- iasi, 19761 f o r  t h e  p e r i o d  of t h e  suueys. f l l though the 
proper  commercial praun l i c e n c e s  ue re  f i r s t  i ssued i n  1975* 
proper catch and e f f o r t  data were n o t  kep t  by the opera tors  u n t i l  
! ^77 when t h e  p r o v i s i o n  o f  monthly c a t c h  r e t u r n s  t o  the  F i s h e r i e s  
j :~*huri*y became one o f  the c o n d i t i o n s  of t he  renewal o f  
licenses. R computer-processed t r a w l - b y - t r a u l  data sheet w a s  
n t r o d u c e d  i n  1979 which made i t  p o s s i b l e  f o r  s torage and r o u t i n e  
onaly-si-:, t o  be made a t  t h e  Na t iona l  Computer Centre < N C C >  <Rnnex 
1 - Month ly  and Year ly  r e p o r t s  on t h e  f i s h e r y  fo r  the  l a s t  10 
years  a r e  made a v a i l a b l e  by t h e  NCC. 

l i e  b u l f  of Papua has been d i v i d e d  i n t o  f i v e  minute square g r i d s -  
Ihese  g r i d s  are t hen  grouped into 17 f i s h i n g  ares. 1 he f i s h i n g  
' f t o r t  w a s  d i s t r i b u t e d  i n  these 17 areas  w i t h  much o f  t h e  e f f o r t  
~--,per~rted between Orokolo bay and Freshwater b a y  a t  depths between 
,U l n c t  W m e t e r s .  These two areas c o n t r i b u t e d  ouer 5 0 X  o f  t h e  
+ o t a J  ca+ch b u t  o n l y  c o n s t i t u t e  13.1% o f  t h e  t o t a l  area < F i g u r e  
r t i  . 

I hir r e p o r t e d  annual ca tch  from t h e  Gu l f  o f  Papua prawn f i she ry  
r iverdge? betweers 1 -000,000kg and 1,200,000 kg < t a i l  weight) .  Thf 
it.u!:daru:e o f  prawns as measured by t h e  ca tch  r a t e s  <c. p. u. e- 
:iidJ-ica'lc h i g h  c a t c h  r a t e s  are experienced d u r i n g  t h e  m o n t h s  o f  
Y, ir  P - h  to Hugust and below average d u r i n g  September t o  February 

f s i - :  / >. There a r e  years o f  v a r i a t i o n s  i n  t h e  range between t h e  
Â¥i^..-~"ni and t h e  t-iznjnum which a r e  a t t r i b u t e d  t o  the  r a i n f a l l  and 
f p a r  a t  p - i n  i n t he  a rea  <Guvthc-r - 1  982 1 /fislt.t. 3.") 

p n  n ~ i  p1 e species, t he  Banana prawn - a1 though spawn a l l  v ~ a r  
~uirsd, r e r r  u i  tment i n t o  t h e  commercial f i s h e r y  i s  seasonal a? 
. : t i i i f i t e d  by i he changes i n  ca tch  r a t e s .  The catches uar51 

=a: t < : r d i n g  in the c o n d i t i o n  a t  t h e  nu rse ry  areas. Hi 
on<-t-ntr a t i o n s  o f  ~ u u e n i l e s  occur d u r i n g  t h e  l o n g  d r v  seasons and 

q:;s~ci c a i ~ h c  i n  t h e  f i s h e r y  occur immediate ly  a f t e r  the  s t a r t  o f  
t h e  I a i  n y  reason, Wrusher  , 1984 ) . 



ornatus. t ake  an annual  spawning m i g r a t i o n  o r i g i n a t i n g  from t h e  
Torres S t r a i t  th rough t h e  G u l f  of Papua t o  Yule I s l a n d .  T h i s  
m i g r a t i o n  had much i n f l u e n c e  on t h e  c a t c h  r a t e s  o f  prauns i n  
t h a t ,  vessels  tended t o  leaue t h e  prawn ground t o  t r a w l  f o r  
l o b s t e r  i n  t h e  deeper areas. The e f f o r t  uas then n a i n l y  expended 
t o  l o c a t e  t h e  m i g r a t i n g  orna te  l o b s t e r  s tock,  and prawns caught  
d u r i n g  t h i s  p e r i o d  u e r e  m a i n l y  by-catch t o  o f f s e t  c o s t s  of 
searching f o r  l o b s t e r  CUilson and Tatanasi  1976). 

For management purposes, a t o t a l b a n  on t r a w l i n g  f o r  l o b s t e r  was 
imposed i n  1979, and aga in  from 1983 t o  date. U h i l e  quotas were 
s e t  f o r  1977 and 1978. The management o f  t h e  l o b s t e r  seem t o  
have had a d i r e c t  e f f e c t  on the  c a t c h  r a t e s  o f  t h e  prawn i n  t h a t  
the  ca tch  r a t e s  d u r i n g  the  off  seasons ue re  h igher  d u r i n g  t h e  
years when t h e  t r a u l  ban on l o b s t e r  uas imposed <0pnai 
unpubl ished data>. 

Change in Fishing E f f o r t  

I n  1987 t h e r e  was a d r a s t i c  change i n  t h e  f i s h e r y .  The number of 
boats d i d  n o t  o n l y  double b u t  t h e  new boa ts  t h a t  enterded the  
f i s h e r y  had more e f f i c i e n t  f i s h i n g  gear. The computer programme 
d i d  no t  c a t e r  f o r  any increase o r  change i n  the  f i s h i n g  e f f o r t .  
R s  a r e s u l t  t h e  1987 r e p o r t s  u i l l  n o t  be immediately a v a i l a b l e .  

The annual average number o f  l i c e n s e d  vesse l  opera t ing  i n  any one 
year du r ing  t h e  l a s t  10 years i s  15. The h ighes t  number was 21 
i n  1986. w h i l e  t h e  l o u e s t  number uas  1 1  . dur ing  1982 and 1983 
<Table #l >. Four o f  these vessel, owned and operated by n a t i o n a l  
companies, u e r e  a l lowed t o  operate i n s i d e  the  3-mi le < insho re )  
area o f  t he  Orokolo Bay t o  Freshwater Bay i n  the  eastern end of 
the Gulf  o f  Papua. The r e s t  opera ted  ou ts ide  t h e  3-mi le 
(o f f sho re>  a r e a  f r o n  t h e  Nor th  F l y  i n  t h e  n e s t  t o  Iokea i n  t h e  
east <Fig. 81 >. 

Until 1985, a l l  vesse ls  f i s h i n g  o p e r a t i n g  were o f  t he  l a r g e  c l a s s  
vessels o f  ouer 20 m- leng th  o u e r a l l  < O R D =  400 t o  500 bhp n a i n  
engine, and o t t e r  t r a i l e r s  p u l l i n g  two n e t s  w i t h  head rope from 
74 PI t o  30 m -  Dur ing  1986- f i u e  vesse ls  cha r ted  f r o n  R u s t r a l i a  
had o t t e r  t r a u l s  that p u l l  4 nets .  T h i s  method as s t a t e d  b y  the  
R u s l r a l i a n  ope ra to rs  approximately double t h e  ca tch ing  pouer of 
the convent iona l  type. 

~ d d i t i o n a l l ~ .  two vesse ls  char ted from Tha i land a l s o  e n t e r e d  the  
f i s h e r y  i n  Rugust 1986 and l e f t  i n  December 1987. Each v e s s e l  w a s  
t inwen by 1125 bhp n a i n  engines. T h i s  i s  an increase o f  more 
than 100 X f rom t h e  average o f  500 bhp i n  the  then e x i s t i n g  
f l e e t .  The i r  pouer t o  p u l l  two n e t s  u o u l d  a l s o  double that of 
the convent iona l  Japanese f l e e t .  Rccurate ca tch  and e f f o r t  data 
frnrn t h i s  tuo uesse ls  a r e  not  a v a i l a b l e .  

The conuent ional  f l e e t  on the  o the r  hand, ouer t h e  years may have  
been i n c r e a s i n g  t h e i r  oun e f f i c i e n c y  th rough inc reas ing  knowledge 



of t he  f i s h i n g  ground. I n  a d d i t i o n  t r i e d  t o  o u t  f i s h  t h e  new 
corners by a d j u s t i n g  t h e  species ca tch ing  c a p a c i t y  t o  c a t c h i n g  
banana praun, t h e  t a r g e t  species <Prawn operators,  pers-corn). 
These praun companies own and operate 10 t r a w l e r s  between them. 
Dur ing t h e  l a s t  10 years t h e  t o t a l  catch has i nc reased  from 780 
t o  1,300 tonnes and 60X were caught by these uessels.  

Yield e s t i m a t e s  

Guyther C l  981 > , est imated t h e  naxinum ca tch  f o r  a l l  spec ies  t h a t  
would a l l o w  t h e  resource t o  be mainta ined a t  e q u i l i b r i u m  was 
1,200,000 kg, a l l o w i n g  f o r  annual  u a r i a t i o n s  t h a t  may be 
i n f  luenced by o ther  b i o l o g i c a l  and e c o l o g i c a l  phenomena. Th is  
y i e l d  c o u l d  be obta ined a t  100,000 hours t r a u l i n g .  

Based on t h e  most e f f i c i e n t  uessels  i n  t h e  f i s h e r y ,  t h e  average 
t r a w l i n g  t ime pe r  boat  a year i s  about 6,912 h r s  Cauerage nunber 
o f  t r a w l i n g  days per  boat  per  month i s  about  24 days> and hence, 
100,000 h r s  o f  t r a w l i n g  i s  equal t o  15 vessels. 

buyther  <1981>, a l s o  showed t h a t  t h e  e x p l o i t a t i o n  o f  banana prawn 
was approaching the  maximum sus ta inab le  l e u e l  o f  640 tonnes of 
prawns t o  be caught by 13 uessels.  The 1985 and 1986 catches were 
b ? 8  and 569 tonnes r e s p e c t i v e l y -  The composi t ion o f  t h e  banana 
prauns i n  t h e  ca tch  showed a gradual  decrease from 65% i n  1977 t o  
957, i n  1986 <Unpublished data>. 

The above cou ld  i n d i c a t e  t h a t  t h e  prawn f i s h e r y  of  t h e  Gulf  of 
'apua nafj be showing s igns  o f  a  d e c l i n e  a t  t h e  p resen t  r a t e  o f  
e x p l o i t a t i o n .  R d e t a i l  s t a t i s t i c a l  a n a l y s i s  o f  t h e  c a t c h  and 
r:+fort da ta  i s  t he re fo re  needed t o  deuelope a model u h i c h  may 
a-ttenpt t o  r e f l e c t  t h e  change i n  the f i s h e r y  and f rom which a 
qariviqenent p l a n  could be based. 
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Table #l: The Total Praun Catch <tonnes of t a i l s >  number of 
vessels and t o t a l  e f f o r t  from the Gulf o f  Papua Fishery 

during 1 975-86 . 
Year Number E f f o r t  Hue. T o t a l  Catch C. P. U. E. 

o f  hours Hrs /uss l  <Tonne> <Kg/Hr> 
vessels t r a w l e d  R11 Spp. Banana f l l l  Spp. Banana 
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TOTAL CATCH IN KO X 7000 
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F I G .  3 . AVERAGE MONTHLY R A I N F A L L  RECORDED 

IN T H E  NORTHERN GULF OF PAPUA 

AVEoMONTHLY RAINFALL - NORTHERN GULF. 
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