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Western king prawn (Penaeus Lat isuLcatus)

Tiger prawn (Penaeus eseuLentus)
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The islands bord.ering the bay and the sea floor
i tseff ,  are exclusively of  sedimentary or igln,
predominantfy l imestones and sandstonaB (L,Oqafr
and  Cebu lsk i ,  1970 ) .  wa te r  dep ths  l ne rease  to
the north and west reaching a maximutn of approximately
40 metres in the Natural iste and Geoqraphe channefs.  

-

The waters of  the Bay are inf luenced by semi-diurnal
t ides ( two high waters per day) which have a maximum
range  o f  abou t  1 .5  me t res .

In the Shark Bay region the desert approaches the
coast,  and the rainfal f  is tow, approximately 20cm/
year,  whi le the evaporat ion rate under the inf luenee
of the summer trade winds reaches approximate Ly ZZAcn/
year.  This high evaporat ion rate,  together with the'
extensive sand banks which slow water movements into
the-southern bayheads resul- ts in high sal in j_ty of  up
to 60-70 parts/ thousand ( twice as mrich sal t  a i  normal
sea water)  in areas such as Hamel in pool,  Figure 1.
Also because of the desert  c l imate, sealrater
temperatures in the shal lows range from about 15oC
in,June/July to 35oC in February /l.l,ar cin. The raRge
offshore, away from the terrest i iaL cl imat ic lnf t icneee
is reduced to approximately 2Io to 25oC in Auqugt end
May re spect ive ly.

Another physical feature of Shark Bay which is worthy
of speci f ic .  ment ion, because of i ts importance to
the pra\rn f isher ies,  are the extensive shal lor. /  sand
and weed banks which border much of the coast l ine.
Most important of these are around. the shores of
Hopeless Reach where the banks extend from the coast-
f ine out to approximately 9 kms offshore. These
sand and weed banks provide the major nursery areas
for the commercial piawn fishe.y ii tir.-aeepir waters
o f  t he  Bav .

III BIOLOGY OF COI'I|VIERCIAL PRAWIIS

The l i fe cycles of  the-two comnercial  species of  prawns
have been summarised diagrammat ica11y ii rigure 2
_fy::!:." king prawns) and Figure 3 (6rown tlger prawnsl .Addit ional  detai ls of  each siage of the l i fe-cycie
are included in the following lext and are summarised
in  Tab le  1 .

I
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TABLE 1: GENERAL LIFE CYCLE OF W.A. PENAEID PRAWNS

Number
Develolnnent of

Stage Moults* 'l l-me

Egs
Planktonic Nauplius 6
larvae Protozoea 3
stages Mysis 3

24-48 hours
2-5 days
6 -10 days

10-20 days

Sett l ing
srage Post larvae l:19^.. 20-30 daysapProx.

Benthic
(bottom
dwel ling
staqe s)

Juvenile
( settl-ed)

Adult

15-2  0
approx. 1-6 months

1 0 - t  q

approx. b-ru montns

( a )

* Al-l- pra\^rn s cast off their outer shell at intervals
throughout their  l i fe.  This process cat led
mouLting occurs less frequently as the prawns
grow larger and is also affected by temperature,
i .e.  dur ing cold per iods mouJ-t ing is less frequent
and growth is thereafter slower.

Spawning
Studies of the reproductive biology of both western
king and brown tiger prawns have shown that mating
only occurs between hard shelled males and soft
shelled (recentl-y moulted) females. After mating
the female ovary develops rapidly and the eggs are
released into the water before the fernale moults
again, normally within a period of about one month.
Western king prawn females are able to spawn a
number of times during a year, producing approximately
100 000 eggs ( from a 130mm total  length female) t .o
700 000 eggs ( from a 225mrn total  length female) per
spawning. Brown tiger prawns have similar spawning
habits,  producing approximatety 50 000 eggs ( i rom a
140Nn long femal-e) to 400 000 eggs ( from a 220mrn
long fernale) per spawning. The nuribers of eggs
being released reaches a peak during Autumn and
again in Spring although spawning occurs throughouL
all months of the year particularly in the northern
area where large rnature females are always present.

I 2
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In contrast to the western king prawns, the juveni le
brown t iger prawns sett le and are conf ined to the
seagrass beds, which fr inge the sand f lats.  This
species prefers to inhabit  the r ibbon weed
(Pos idon ia  sp .  )  seag rass  a reas  espec ia l l y  t hose

r ^ 7 h a r a  f h a  r r r a q q  i q  ^ . ' { -  i  r z e l r r  o r n w i  n o -  A n
Y l q r J  ! r

interest ing feature of  the juveni le brown t iger
prawns in Shark Bay is that they take on the
cofour of  the seagrass on which they are l iv ing,
becoming green in colour with the normal brown
bands. This colourat ion provides perfect
camouf lage unt i l  the juveni les leave lhe weed beds,
at which stage the green colour fades to the adult
pale grey colour leaving the brown bands as the
conspicuous markings .

Juveni les of  both species move off  the inshore
f lats to the shaf low edges of the trawf grounds
in late Summer and Autumn each year.  This migrat ion
coincides with the juveni les matur ing physical ly '
i . e .  a t  s i zes  f rom 107  to  127mm to ta l  l eng th  (app rox .
84/kg) for western king prawns, and between I0I- I2fmm
total  length (approx. 80/kq) for brown t iger prawns.

Adult  Stock
Adult prawns are found throughout the trawlable area
of Shark Bay from Cape Peron in the south to the
Quobba Point  and the Koks Is land area in the north
Figure 6.  In addi t ion a smal l  separate stock occurs
in the northern area of Denham Sound. on the
infrequent occasions when trawl ing has been carr ied
out in the deep waLer outside the Bay'  the few prawns
that have been caught were most ly large female
western king prawns .

Since 1969 a cont inuous research programme aimed
speci f ical ly at  the adult  stock has been undertaken
using the research vessef "Fl inders" and a number
of commercial  t rawlers.  Considerable data on the
longevi ty,  growth, migrat ions and distr ibut ion of
the two major prawn species have been col lected.

Tagging experiments conducted in the Koks Is land
area have shown that once the western king prawns
reach the northern end of the Bay almost no further
m i n r a t i n n  i . 1 . ! r r r l r - q  T n  a d d i f i r t n  t h e  t a . r  r e c o v e r i e s

f rom this area over a per iod of  s ix months indicate
that these prawns survive in smal l  but f ishable quant i t ies
unt i l  they are approaching two years of  age. From
size composit ion data col lected in the Quobba area
it appears that brown tiger prawns follow a similar
pattern to western kings with a smal l  number of
prawns surviv ing into their  second year.

t 6
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"Fl inders" surveys cover ing the ent i re f j -shing area have
provided d.ata on the migration patterns which result in
the accumulation of 1+ year old prawns in the northern
area. From these surveys the average size and abundance
of prawns in each area of the fishery has been used to
i l lustrate the migrat ion pattern for western kings
(Figure 7) and brown t iger prawns (Figure 8).  These
data with the addit ion of  a ser ies of  sampl ing runs
from Cape Peron to Quobba at two monthly intervals on
commercial vessels have also been used to produce average
growth curves for prawn stocks. Approximate growth
curves for western king prawns, Figure 9 anal bro\"rn tiger
pravrns, Figure l-0 have been presented to show the
increase in mean size of  each stock dur inq 1974.

TIIE TYPICAL AVERAGE SIZE AND DIRECTION OF
MTGRATION OF WESTERN KING PRAWNS ON THE
SHARK BAY TRAWL GROUNDS IN AUTUMN.

FIGURE 7:
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Information frorn these three sources are stored on
computer file for processing into sununar ies of catch
and effective effort which are then used to monitor
leve]s of exploitation of each prawn stock. A sunmary
of the basic catch and effort data collected for the
Shark Bay fishery via the log book system is presented
in Tables 2 and 3.

Tn addition to the data provided. for management (see
Ilancock, l-974a & b for detailed accor:nt) the log books
also provide the skipper of each vessel wittL a permanent
record of  his f ishinq operat ion.

TABLE 3: Prawn Landinqs Shark Bav 1976

Month Wes tern
T . i  n a

(ks)

Bro\,m
'r r-ger

(ks)
Total
(ks)

" : . - " ' :  Boa ts *( n r s ,

January

February

March

A h r i  l

May

June

J Ur_y

Septeniber

October

November

Deceniber

3  9 2 4

1 0 9  7 8 6

275 637

335 216

2 5 8  0 8 8

t 8 9  6 3 1

tIA 239

7 1  3 8 6

8 5  0 3 9

4 5  9 8 4

21 909

0

5  0 8 1

62 1L5

I42 487

2 4 0  5 2 7

L76 453

9 1  0 6 0

36 r34

7 0'73

5  4 6 7

{ t  l o )

454

0

9  0 0 s

171-  901

4r8  L24

5 7 5  7 4 3

434 54L

280 69I

1 5 0  3 7 3

78 459

9 0  5 0 6

5 0  5 4 9

a z  J 0 t

0

2 4 7

4  8 4 4

8  3 5 4

8  6 4 1

9 528

9 I57

7 4L6

4  7 9 8

4  t r 5 b

2 836

d b J

0

7

5 Z

J q

Jf ,

3 5

J ]

J f

3 3

3 0

2 5

1 0

0

* I4aximum number of boats fishing during
maybe present for only a short period

The data in t'his table may be subjected
fol lowing more detai led analysis.

any month, but
^ f  + h a  r r a ^  r

to minor revision

z o
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t rawl ing gear and nets is usual ly undertaken dur ing the
o f f season ,  a l t hough  in  the  case  o f  Nor .  Wes t  Wha l i ng
Co. vessels this work is carr ied out cont inuousfy at
the Carnarvon factory (Plate 9) .  Minor repairs and
maintenance of nets is however carr ied out aboard each
vessel throughout the season (Plate l -0).

VII PR(]CESSING THE CATCI]

Prawns caught by the Shark Bay f leet are processed in a
number of  ways. On board the vessefs there are two
bas ic  s to rage  me thods .  F i r s t l y ,  t he  p rawns  may  be  he ld
f n r  r r n  t o  q i w  d e v s  i n  r c f r i . r a r a  F a d  h r i  r r c  i n  i n s u l a L e d
t anks  on  deck  (P la te  f f ) ,  usua f l y  l oca ted  under  the
e . \ r + i h d  l - r ^ \ r  t D l > f a  I  ? \  A l + a r n r + i \ 1 6 1 1 r  + h a

packed into cartons and snap frozen before transfer to
the  vesse l ' s  f reeze r  ho ld  fo r  s to rage  un t i l  o f f l oad ing  up
to a month l-ater.

on board handt j -ng of  the prawns may also include cooking
(by  bo i l i ng  i n  seawa te r )  be fo re  be ing  f rozen  fo r  s to rage
' i  n  I  O - ' l  4  k a  n > r r - n n q  ' l ' h  i  n f  n n h n : r d  r . n n k i n r r

has become less common in recent years and is now only
carr ied out on some of the indiv idual ly owned vessels.
These vessels cook sma11 prawns (below the minimum export
s ize) which are sui tabl-e only for the local  or Eastern
StaLes market.

once the prawns are fanded they are ei ther processed in
the  foca l  f ac to ry  o r  t ranspor ted  to  p rocess ing  fac to r i es
in the Perth metropol i t .an area. At the processing
factor ies the prawns for export  are packed into 2 kg blocks
^ F  a i r - h a r  a r a a n  f  " n a n n l r o r l \  f r i l c  l D l r l - a  I ? \  n r  r u h n l a  a r a a n

prawns, i .e.  most brown t igei  prawns are frozen whofe for
export  to the Japanese market (Plate 14) .

In addi t ion to the convent ional  processing by manual heading
of the prawns (Plate 15) the Carnarvon factory has also
1 6 , . - o h l - l \ r  h a c r r n  + a  r r c a  :  r n a n h r n i n : l  n o a l  i n a  r n r l  r l a r z o i n i n n

m a n h i n a  t - n  n r n d r r n a  a  n r a w n  f I c s h  n a r : k -  T h i S  m a c h i n e
i  q  r r q a A  m . \ q l - ] \ r  n n  h r n k a n  e h a l  l  a d  r a i a n +  - h . l  d - r ' l  Ir t ' u J  u r l  t u  J e v u  } / r a w l r D

prawns not sui table for the export  market,  and has also
been f  ound usef ul  for shel l ing endeavour pra\, , rns,  which,
because of their  lower market value, are not economic to
process by hand. A photograph of the peel ing machine is
included in Plate 16 -

fn the export  packs al l  prawns are graded into size
n . a + a a n r . i a c  r ^ ' i  + h  + h 6  m : i n r i + \ '  ^ €  $ ' a c + a r n  l r i n a

be ing  i n  t he  range  o f  40 -55  ta i l - s  pe r  kg ,  and  the  ma jo r i t y
o f  t i ge r  p rawns  be ing  packed  a t  36 -44  ta i l s  pe r  kg .
r F n  a n r h l a  l - h a  a r r d a  d a + a d . - i r v  A : l - >  f n  h o  r r < a d  c n i a n f  i  f  i n a l  I  r . '

a ser ies of  tables have been prepared convert ing numbers
pe r  k i l og ram to  ac tua f  s i zes  o f  p rawns  (Penn  and  Ha11 ,  1974)
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PI,ATE 3 : THE ''NOR CI,ASS " TRAWT,ERS ARE THE SI4ALLEST
VESSELS OPERATING IN SHARK BAY.
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II SENHORA DE
THAT F ISHED
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IN SHARK BAY

THE I,ARGEST TRAWLE R
F ROl4 19 71 rO I97 4 .

PI,ATE 4:
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PI,ATE 7: CARNARVON MARINA.

PI,ATE 8: TRAWLER OFTLOADING PRAWNS TO A FREEZER TRUCK.
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PI,ATE UNLOADING PRAWNS FROM A REFRIGERATED BRINE
TANK.

PI,ATE 12: VIEW OF A REFRIGERATED BRINE TANK WITH THE
SORTING TRAY LIFTED TO PROVTDE ACCESS FOR
THE UNLOADING OPERATION.
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PI,ATE HEADING THE PRAWNS AT THE FACTORY PROCESSING
L I N E .

PI,ATE 16: THE AUTOMATIC PRAWN PEELING MACHTNE.




