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Summary 

The spiny lobster,Panulirus.ornatus, i s  abundant i n  t h e  Torres  S t r a i t  and it supports  
commercial d i v e  f i s h e r i e s  i n  both  Aus t r a l i a  and Papua New Guinea. 

Information has  been co l l ec t ed  on t h e  timing of se t t lement  of l obs t e r s  i n  t h e  f i e l d ,  
growth of l o b s t e r s  i n  aquar ia  and growth of l o b s t e r s  i n  t h e  f i e l d .  These da t a  have 
been combined t o  es t imate  t h e  age of l o b s t e r s  i n  t h e  Torres  S t r a i t .  

It appears t h a t  t he  l o b s t e r s  e n t e r  t h e  ccqnmercial d ive  f i s h e r y  i n  t h e  second year 
a f t e r  hatching and t h a t  one and two year old animals form t h e  bulk of t he  catch. 
Female l o b s t e r s  leave t h e  r e e f s  of t he  Torres  S t r a i t  t o  breed a t  and age of 2.5 
years.  Although some males probably a l so  leave a t  t h i s  age it appears t h a t  a  la rge  
proport ion of males remain on t h e  r e e f s  f o r  one o r  more years.  

The f i s h e r y  r e l i e s  on two year  c l a s s e s  f o r  t he  bulk of t h e  catch and i s  the re fo re  
s e n s i t i v e  t o  annual v a r i a t i o n  i n  recruitment success.  

. 

In t roduct ion  

The l i f e - cyc le  of Paou l i ru s .  .ornatus  , i n  t h e  Torres  S t r a i t  i s  cha rac t e r i s ed  by an 
annual emigration, i n  which j u v e n i l e  l obs t e r s  leave t h e  r e e f s  i n  t h e  Torres  S t r a i t  
and walk up t o  500 km north-east  i n t o  the Gulf of Papua before breeding. The e n t i r e  
c,atch of t h e  f i she ry  i n  t h e  Torres  S t r a i t  c o n s i s t s  of j uven i l e  l o b s t e r s  and t h e r e  a r e  
no r e s t r i c t i o n s  on s i z e ,  however, t h e  f i s h e r y  i s  only ab le  t o  exp lo i t  p re-migra tory  
lobs t e r s .  The r e s u l t s  of s e v e r a l ,  separa te  s tud ie s  on recruitment and growth have 
been used t o  determine t h e  growth of lobs te rs  i n  t h e  f i e l d  and es t imate  t he  age a t  
which the l o b s t e r s  i n  t he  Torres  s t r a i t  en te r  t h e  d ive  f i s h e r y  and t h e  age a t  which 
they leave on the breeding emigrat ion.  

Methods 

Settlement 

- Cairns Harbour 
Once a  month, between 1982 and 1985 a l l  newly s e t t l e d  Panul i rus  orna tus  were removed - 

(carapace length)  from a s e t  of 10 wooden wharf-pilings i n  Cairns  Harbour and 
measured. The newly-settled l o b s t e r s  s h e l t e r  i n  holes  i n  the  p i l i n g s  and among the 
foul ing growth. They a r e  f a i r l y  e a s i l y  seen because t h e i r  antennae a r e  
d ispropor t iona te ly  la rge  and they  can be removed from t h e i r  s h e l t e r  wi th  a  f i n e  piece 
of wire.  Settlement i n  t h e  sampling a rea  was c.oncentrated i n  t h e  

- Torres S t r a i t  
Between 1981 and 1986, rec.ords of the  s i z e ,  d a t e  and loca t ion  of newly s e t t l e d  
lobs te rs  were obtained from fishermen and from observat ions i n  t he  course of 
fieldwork. 
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Aquarium growth 

An i n i t i a l  t o t a l  of 20 newly-settled l o b s t e r s  were he ld  i n  aquar ia  i n  Cairns  f o r  u p  
t o  t h r e e  years .  The l o b s t e r s  were maintained in  l a r g e  (1,000 - 3,000 l i t r e )  aqua r i a  
i n  a r e c i r c u l a t i n g  water  system, f e d  f i v e  t imes a week and he ld  a t  ambient l i g h t  and 
temperature regimes. Growth was determined by measuring t h e  s i z e  increments of newly 
moulted l o b s t e r s .  

F ie ld  growth 

An extens ive  l o b s t e r  tagging program has been c a r r i e d  out  i n  both A u s t r a l i a  and Papua 
New Guinea. Animals were tagged wi th  i n e r t ,  p l a s t i c  s t reamer t a g s  i n se r t ed  d o r s a l l y  
between t h e  carapace and abdomen. The d e t a i l s  of t h e  tagging technique and t h e  
movements have been r epor t ed  i n  Moore and MacFarlane (1984) and B e l l  e t .  a1 (1987). 
Carapace length  was measured a t  t h e  time of tagging  and f i e l d  growth r a t e s  were 
determined from t h e  s i z e  i nc rease  of recaptured l o b s t e r s .  S i ze  increments of 1 mm o r  
l e s s  were excluded from t h e  a n a l y s i s .  

Size frequency d i s t r i b u t i o n s  

The size-frequency d i s t r i b u t i o n s  of commercial ca t ches  were obta ined  from two 
d i f f e r e n t  a r eas .  The animals were grouped i n  2am s i z e  c l a s s e s  and t h e  d i s t r i b u t i o n s  
were smoothed us ing  a moving average of t h ree .  I n  June 1984, t h e  carapace l eng th  o f  
1404 l o b s t e r s  was measured from the  catch of the  d i v e r  f i s h e r y  i n  t h e  Torres  S t r a i t .  
These animals were taken from t h e  r e e f s  i n  t h e  Tor re s  S t r a i t  and cons i s t ed  of 
l o b s t e r s  t h a t  had not  y e t  undertaken the  annual emigrat ion.  I n  September, 1984 a 
second sample of 2,500 l o b s t e r s  from t h e  ca tch  of commercial prawn t r a w l e r s  o p e r a t i n g  
in  t h e  Grea t  North-East was measured. These l o b s t e r s  were mainly animals t h a t  had  
l e f t  the r e e f s  and begun the  emigration, although a small  p ropor t ion  of t h e  ca t ch  
would have been r e s i d e n t ,  non-migratory lobs t e r s .  
Resul t s  

Settlement i n  Cairns  harbour 

Settlement of P. o rna tus  was seasonal ,  although it may extend over a period of seven 
months (Fig.  1). Newly s e t t l e d  l o b s t e r s  appeared i n  A p r i l  and May each year  and were-  
most abundant between June  and August. Newly s e t t l e d  animals were observed as  l a t e  as 
October. The l o b s t e r s  t h a t  were removed from t h e  p i l i n g s  included animals l a r g e r  
than lOmm, which would have been more than one month old.  I t  was assumed t h a t  t h e s e  
lobs te rs  had moved i n t o  the  sampling area  from adjacent  p i l i n g s .  The s ize-frequency 
d i s t r i b u t i o n  of t h e  c o l l e c t e d  animals conÂ irmed a s e t t l emen t  peak between June  and 
August (Fig.  2)  and ind ica t ed  t h a t ,  a t  t he  end of t h e i r  f i r s t  s i x  months i n  t h e  f i e l d  
r ecen t ly - se t t l ed  l o b s t e r s  had reached a s i z e  of a t  l e a s t  20 mm carapac length.  

Settlement i n  Torres  S t r a i t  

The size-frequency d i s t r i b u t i o n  of small l obs t e r s  from t h e  T o r r e s  S t r a i t  sugges t s  
t ha t  t h e r e  was s l i g h t l y  e a r l i e r  se t t lement  than was observed a t  Cai rns  Harbour (F ig .  
2 ) .  However, t h e r e  were comparatively small  sample s i z e s  and it i s  not poss ib le  t o  
determine t h e  p rec i se  t iming of set t lement  i n  t h e  Torres  S t r a i t .  

- .  
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Aquarium growth 

Of t h e  20 animals a t  t h e  s t a r t  of t h e  aquarium study only f i v e  (2 males,  3 females) 
survived p a s t  t h e  f i r s t  250 days and t h e r e  were only four  ( 1 male, 3  females) t h a t  
survived pas t  day 600. 

The growth of t h e  aquarium l o b s t e r s  was r ap id  and they reached a  s i z e  of 
approximately 40 mm CL a f t e r  one year ,  70 mm i n  t h e  second year  and 100 mm i n  t h e  
t h i r d  year  (Fig.  3 ) .  The s i n g l e  male l o b s t e r  grew more r ap id ly  grew more r ap id ly  than 
the female l o b s t e r s  a f t e r  t he  second year .  

The growth curve was sigmoid, with an i n i t i a l  per iod of slower growth, followed by 
rap id  growth between 30 and 70 mm CL and then  slower growth i n  l a r g e r  animals. 

F i e ld  growth r a t e s  

A t o t a l  of 126 r ecap tu re  records were a v a i l a b l e  f o r  ana lys i s  of growth r a t e s  (T '.e 
1) .  These l o b s t e r s  were between 38 and 125 nun CL and had been a t  l a r g e  f o r  per iods 
between one month and th ree  and a  ha l f  years  (Table 1 ) .  A s epa ra t e  growth r a t e  was 
ca l cu la t ed  f o r  each sex and wi th in  each sex a l l  l o b s t e r s  were pooled, r ega rd l e s s  of 
the  length  of t ime a t  l a rge  o r  s i z e  a t  r e l e a s e .  Because t h e  animals used i n  t he  
ana lys i s  had undergone d i f f e r e n t  numbers of moults and were recaptured  a t  d i f f e r e n t  
s tages  i n  t h e  moult cycle  t h e r e  was wide v a r i a t i o n  i n  t h e i r  averaged growth over t he  
period between r e l e a s e  and r ecap tu re  (F ig  4).  

A Von Ber t a l an f fy  growth curve (Kirkwood and Somers, 1984) was f i t t e d  t o  the  da t a  
from the  r ecap tu red  l o b s t e r s  ( ~ i g .  5 ) .  There was l i t t l e  d i f f e r e n c e  between the  
growth of male and female l o b s t e r s  u n t i l  a  s i z e  of approximately 120 mm CL, a f t e r  
which male l o b s t e r s  grew t o  a  l a r g e r  s i z e  than  females. 

Size-frequency d i s t r i b u t i o n s  

The sample of l o b s t e r s  from t h e  Torres  S t r a i t  r e e f s  ind ica ted  fou r  d i s t i n c t  s i z e  
c l a s s e s  i n  male l o b s t e r s  and two i n  females. I n  t h e  Torres  S t r a i t  t rawl  samples 
t he re  was evidence of two d i s t i n c t  s i z e  c l a s s e s  i n  both males and 
females (Fig.  6 ,  Table 2 ) .  
Discussion 

The age of l o b s t e r s  i n  t h e  Torres  S t r a i t  has been estimated by combining t h e  r e s u l t s  
of a l l  the  s t u d i e s .  

Each year c l a s s  hatches between December and March and January has been used as  a  an 
average ( M a c ~ a r l a n e  and Moore 1986, Bel l  e t  a l .  1986). Af t e r  hatching t h e  
d i s t r i b u t i o n  and movements of la rvae  a r e  unknown but t h e  t iming of set t lement  
i nd ica t e s  t h a t  t h e  pe lag ic  s t a g e  of t h e  l i f e - cyc le  may l a s t  between t h r e e  and nine 
months. It i s  no t  known i f  t h e  source of recrui tment  t o  t h e  Torres  S t r a i t  is  th,a 
concent ra t ion  of breeding lobs t e r s  i n  t h e  Torres  S t r a i t  o r  t h e  s c a t t t e r e d  breeding 
population along t h e  e a s t  coas t  of Queensland. The timing of reproduct ion  i s  the same 
in  both loca t ions  ( ~ a c ~ a r l a n e  and Moore, 1986 ; B e l l  a t  a l .  1987) 

The newly-set t led lobs t e r s  have a  carapace length  of approximately 8 mm and, t o  
es t imate  gene ra l i s ed  growth, May has been used a s  t he  time of se t t lement  (F ig  7 ) .  The 
r e s u l t s  of t he  aquarium study have been used as t h e  b e s t  e s t ima te  of growth 
immediately a f t e r  set t lement .  The small  sample s i z e s  i n  t h i s  work make it un re l i ab l e  
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f o r  es t imat ing  growth above a  s i z e  of 50 mm. Using these  d a t a  it was est imated t h a t ,  
one year a f t e r  hatching (and seven months a f t e r  s e t t l emen t )  a  l o b s t e r  would be 
approximately 30 mm CL (Fig.  7 ) .  

The Von Ber t a l an f fy  curve from t h e  tagging d a t a  has been used t o  desc r ibe  t h e  growth 
of l o b s t e r s  l a r g e r  than 45 mm CL. The s e l e c t i o n  of 45 mm was based on t h e  minimum 
s i z e  of l o b s t e r s  i n  t he  tagging  s tudy.  From t h e  aquarium work a  l o b s t e r  of 45 mm CL 
i s  approximately 1 5  months old.  Using the  Von Ber t a l an f fy  growth curve from an age 
of 15 months i t  i s  es t imated t h a t  a  two year o ld  animal would be approximately 80mm 
CL and a  t h r e e  year  o ld  l o b s t e r  would be 110 mm (Table 3) .  

The Von Ber t a l an f fy  curve ind ica t e s  t h a t  t h e r e  is  l i t t l e  d i f f e r ence  i n  t h e  growth of 
male and female l o b s t e r s  up t o  an age of approximately t h r e e  years .  I n  most spiny 
l o b s t e r s  t h e r e  is  sexual  dimorphism, w i th  males growing t o  a  l a rge r  s i z e  t han  females 
( P h i l l i p s  e t  a l .  1983). Because immature l o b s t e r s  made up t h e  ma jo r i t y  of animals 
used f o r  t h e  Von Bertalanf  f y  curve it i s  l i k e l y  t h a t  t h e  ana lys i s  underes t imates  t he  
t iming and e x t e n t  of growth d i f f e rences  between t h e  sexes.  I n  any case ,  t h e  growth 
r a t e s  est imated f o r  P. o rna tus  i n  t h i s  study a r e  very r a p i d  f o r  a  p a l i n u r i d  l o b s t e r .  
F igure  8  summarises the  growth of two o ther  spec i e s ,  Panu l i ru s  cygnus (Chi t t leborough 
1976, P h i l l i p s  e t  al .  1983) and P. homarus (Berry 1971 a ,b ) .  

Using these  est imated growth r a t e s  and t h e  size-f requency d i s t r i b u t i o n s  from the  
commercial f i s h e r y  it appears t h a t  t h e  d iver  f i s h e r y  is  p r i n c i p a l l y  e x p l o i t i n g  one 
and two year-old female l o b s t e r s  and one, two and th ree  year-old male l o b s t e r s  (Table 
4) .  The size-frequency d i s t r i b u t i o n  of t h e  l o b s t e r s  t h a t  had s t a r t e d  t h e  breeding 
emigra t ion  (Torres  S t r a i t  Trawl) i n d i c a t e s  a  predominance of two year-old females and 
three-year o l d  males. The s t a r t  of t h e  emigrat ion is a s s soc i a t ed  w i t h  t h e  onse t  of 
ma tu r i t y  (Moore and MacFarlane, 1984). It would appear t h a t ,  i n  t h e  Tor re s  S t r a i t ,  
v i r t u a l l y  a l l  female l o b s t e r s  mature a t  approximately 2.5 years  of age and leave  the  
r e e f s  on t h e  emigration. Some males a l s o  mature a t  t h a t  age and fo l low t h e  same 
movements, however, the major i ty  of males remain on t h e  r e e f s  i n  t h e  Torres  S t r a i t  
u n t i l  t h e  fol lowing year.  These animals would not breed, a l though they may mature 
before  t he  next  emigration. Because few 2.5 year-old males p a r t i c i p a t e  i n  the  
emigrat ion t h e  size-frequency d i s t r i b u t i o n s  of males i n  t h e  Torres  S t r a i t  inc ludes  
t h r e e  and four  year-old c l a s se s .  

A c h a r a c t e r i s t i c  of the  l o b s t e r s  t h a t  undertake t h e  emigrat ion i s  a  s ex - r a t io  b iased  
s t rong ly  aga ins t  males. I n  some cases  t h e r e  may be twice a s  many females as  males 
(Moore and MacFarlane 1984). This r e f l e c t s  t h e  f a c t  t h a t ,  i n  any g iven  year -c lass ,  
t h e  major i ty  of females leave t h e  r e e f s  t o  breed but  only a  proport ion of males. 

Because a l l  t h e  l o b s t e r s  caught by the  d ive r  f i s h e r y  a r e  immature t h e r e  i s  no 
b i o l o g i c a l  reason t o  impose a  minimum s i z e  on t h e  f i s h e r y .  There is an economic 
b e n e f i t  assoc ia ted  with a  minimum s ize- l imi t  because it would allow animals t o  grow 
t o  a  l a rge r  s i z e  a t  capture and inc rease  the  y i e l d  per  l obs t e r .  It is p o s s i b l e  t h a t  
t h e  fishermen w i l l  s e e  a  minimum-size l i m i t  a s  d e s i r a b l e  and r eques t  i t ' s  
in t roduct ion .  

The most important f e a t u r e  of t h e  Panul i rus  orna tus  f i s h e r y  i n  t h e  Torres  S t r a i t  i s  
t h a t  it e x p l o i t s  only two main year-classes .  A s i n g l e  year of poor recru i tment  w i l l  
a f f e c t  t he  ca tch  of the  f i s h e r y  i n  t h e  following two years  and t h i s  makes t h e  f i s h e r y  
very  s e n s i t i v e  t o  f l u c t u a t i o n s  i n  recru i tment .  A t  present  t h e  p r i n c i p a l  determinants  
of recru i tment  success a r e  thought t o  be t h e  environmental in f luences  on t h e  pelagic .  
s t a g e  of t h e  l i fe -cyc le ,  but changes i n  f i s h i n g  e f f o r t ,  and p a r t i c u l a r l y  t h e  
inc reas ing  use  of compressed-air d iv ing  equipment a r e  being monitored c a r e f u l l y .  
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Table 1 

Numbers of l o b s t e r s  tagged and recaptured  i n  t he  Torres  S t r a i t  and which were used 
f o r  a n a l y s i s  of growth 

S ex Number Days a t  Large S ize  a t  r e l e a s e  (CL) 

Males 6 7 27 - 651 
Females 59 34 - 1331 41.8 - 124.3 

Table 2 

Modal s ize-c lasses  i n  t h e  length-frequency d i s t r i b u t i o n s  of commercial l o b s t e r  
-. catches from t h e  r e e f s  i n  t h e  Torres  S t r a i t  and from a t r awl  sample of l o b s t e r s  which 

had r eceb t ly  s t a r t e d  t h e  breeding emigrat ion.  

Mode 1 Mode 2 Mode 3 Mode 4 

Torres  S t r a i t  Reef 
Males 64-66 108-110 123-125 138-140 

Females 60-62 100-102 

Torres  S t r a i t  Trawl 
Males 70-72 120-1 22 
Females 70-72 108-1 10 
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Table 3 

Estimated carapace length  of Panul i rus  o rna tus  i n  t h e  Torres  S t r a i t .  a  
growth da t a ,  t = tagging growth d a t a  

: P 

Data Age (yea r s )  Males Females 

aquarium 

Table 4 

P r inc ipa l  f e a t u r e s  of t h e  growth of Panu l i ru s  o rna tus  i n  t h e  Torres  S t r a i t  

Stage Age S i z e  (Carapace length)  

Ha tc.h ing 

Settlement 3 - 9 months 6 - 8 n u n  

Enter f i s h e r y  18 months 60 nun 

S t a r t  emigrat ion 

Females 2.5 years  100 mm 

Males 2.5 and 3.5 yea r s  100 and 125 nun 
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L i s t  i f  Figures  

F igure  1. Monthly numbers of Panul i rus  orna tus  co l l ec t ed  from t e n  wharf p i l i n g s  i n  
Cairns  harbour between 1981 and 1985. 

F igure  2. Monthly numbers of l o b s t e r s  i n  each of t h ree  s i z e  c l a s s e s  i n  samples 
co l l ec t ed  from Cairns harbour and Torres  S t r a i t .  

Figure 3. Growth of Panu l i ru s  orna tus  he ld  i n  aquar ia  i n  Cairns .  

F igure  4. Growth r a t e  of a l l  male l o b s t e r s  t h a t  were tagged and recaptured  i n  the-  
Torres  S t r a i t .  Growth expressed a s  rnmfday over t h e  time a t  l a rge .  

F igure  5. Von Ber ta lannfy  growth curves f o r  male and female Panu l i ru s  o rna tus  tagged 
and recaptured i n  t h e  Torres  S t r a i t  

F igure  6. Size-frequency d i s t r i b u t i o n s  f o r  samples of l o b s t e r s  c o l l e c t e d  i n  June  
1984 from the  commercial catches of d i v e r s  ope ra t ing  on t h e  r e e f s  i n  t he  Tor re s  
S t r a i t  and i n  September 1984 from t r awle r s  which ca tch  l o b s t e r s  t h a t  have r e c e n t l y  
begun the  breeding emigrat ion.  

F igure  7. Summary of t h e  growth of Panul i rus  o rna tus  i n  t h e  Torres  S t r a i t .  

F igure  8. Comparuison of t h e  growth of Panul i rus  orna tus  wi th  t h e  growth of two 
temperate pa l inu r id  spec i e s ,  P. cygnus (Chit t leborough 1976) and P. homarus (Berry 
1971). 
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Size frequency of juvenile Panulirus ornatus 
1981 - 1985 

Cairns Harbour Torres Strait & N.E. QLD. 

J  F M A M J  J A S O N D  J F M A M J J  A ' S O N D  

FIGURE 2 
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GROWTH OF MALES 
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CARAPACE. LENGTH (mm) 

FIGURE 4 



~ ~ ~ I I n s h o r e  Fish. ~es.I~p.90 
Page 14 2 

FREQUENCY 
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CARAPACE. LENGTH (mm) 
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CARAPACE LENGTH (mm) 
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PANULIRUS ORNATUS / 

1 P. HOMARUS 

1 2 3 4 

Age  ( y e a r s )  


