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A .

I I I IVIETHODS

TRAWLING OPERATIONS

Most t rawl ing by R.V. "F1inders, '  in Cockburn Sound has been
conf ined to a 17 km2 area in the northern port ion of  the
Sound (Figure I)  .  Start ing at  dusk each night,  up to s ix 30
manute trawl shots were carr j_ed out.  The pattern of  the
haul-s was designed to provide a uni form distr ibut ion of  ef fort .
over the area each night.  The net used. was an lg metre
headrope f lat  t rawl wi th 51 mm mesh wings and 45 mm mesh cod
end. A ground chain set below the ground rope d. isturbed the
bottom sed. iments but al lowed non-swj_mming animals and debris
to pass under the net.  The effect ive width and heiqht of
the net white being towed was approximately 12 metr5s and
I  m a + ] . A  r a  c n a ^ +  i  r ? a  l  v

SAMPLING PROCEDURE

(1) Regular monthfy samples.

During prawn research trawling periods (approximately
monthly intervals, weather peimitting) ehi- abunclanc-l
s ize composj_t ion, anal  some biologicai  observat. ion= , . r .
recorded for some of the more important sport fish from
the  a rea ,  i nc lud ing  the .wh i t i ng  7S iLLago  

'macuLa ta ) ,

, s l rapper  (Chngsophz ' ys  un i coLoz , ) ,  samson" f i sh  (  se r i o ia
h lppos )  "  mu l l oway  (Sc iaena  an ta rc t l ca ) ,  and  the  b lue
manna crab (poz' tunus pe Lagicus )  .

( 2 )  To ta l  ca tch  ana lys j_s .

On four occasions al l  f ish and crustaceans in f ive shots
were recorded, and some of the more abundant species
measured..

TEMPERATURE RECORDS

Temperature data for Cockburn Sound during the experimental
period, in the form of daily maximum and rii nimum L.^p"."ior"=,
were avai lable from the B.p. oi l  ref inery jet ty near the
t raw l i ng  a rea .

MEASU REMENTS

Fish were measured ei ther as ( i )  ' total  1ength'r ,  the distance
from_the-t ip of  the snout to the t ip of  the-tai i ,  " ,  i i i i - -  

-
"caudal fork 1ength",  the distance i rom the t ip of  t t re snout
to the caudal fork,  depending on the tair  conf igurat i""  " i - i i r "part i -cular species being measured..  Maximum carapace width wasmeasured for crabs. Al l  measurements for f ish aid crabs have
been recorded to the nearest cent imetre.

B ,

c ,

D ,
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The cockburn Sound oopulat ion of  th is oeneral ly t ropical
whit ing species is also of  interest because the only other
known populat ions on the W.A. coast occur in Shark Bay
and Exmouth Gulf .

( 2 ) Snapper  (  Chz 'g  sophxg  s  un i coLox )

The data collected on juvenile snapper caught during
I97I-72 have already been presentei l  by Lenanton (1974)

The following abstract from his paper sununarises these
data

"The abundance and size composilion of juvenile snapper
Chrysophz,gs uni 'coLov: t rawled from Cockburn Sounal W.A. '
over a- 20 month per iod is presented. 0+ year old snapper
were f i rst  taken by the gear in Apri l /May at a mean size
of between 8 and 9 cm L.C.F. They cont inued to be caught
until the following January/February when they were 1*
yea rso ld ,  anc f  a  mean  s i ze  o f  be tween  14  and  15  cm L .C .F . ,
i f ter  which they disappeared. f rom the catch. The peak
months of  abundance were Apri l , /May'  This is the f i rst
descr ipt ion of  growth of  juveni le snapper f rom Western
Aus t ra l i a .  "

In addition to the juvenile snapper caught by trawling,
one adult  male of  89 cm (L.C.F. )weighing approximately 10 kg
with spent gonads was taken on SePtember 26, 1972. A
second. large fish was taken about this time but the details
were not recorded. These two l-arge fish captured by the
lrawl were representative of the large fish taken in
signi f icant quant i t ies by both professional and amateur
filhermen in the Sound. Atthough the two fish trawled by
"Fl inders" rrere unexpected since snapper general ly are
found in non trawl ing areas around reefs,  jet t ids '  etc ' '
a vessel  t rawl ing i l legal ly for prawns in 1975 was reported
to have accidental ly t rawled a school of  these large f ish
resul t ing in a catch of  several  hundred f ish greater than
10 kg average weight .

The catches of mature and juvenile snapper in Cockburn
Sound indicate that the area is probably one of the more
important snapper spawning/nursery areas on the south
wes t  coas t  o f  W.A .

(3 )  Samson  fLsh  (SeYt ioLa  h iPPos )

Because the samson f ish or sea kingf ish is one of the

major game fish caught in the waters of the south west of
w.e.,  ind juveni les of  th is species are not commonly seen'
al l  specimens of th j .  s species were measured and the size
h i s tog rams  (L .C .F . )  a re  p resen ted  i n  F igu re  4 .

These data indicate Lhat aI1 of  the f ish caught by the
trawl in the deep basin of the Sounil are probably from
one  yea r  c lass  (0+ )  and  tha t  t h i s  yea r  c lass  i s  p resen t
pr in- ipa]1y in Autumn. The vir tual  absence of these
irnat l  f ish af ter May is not unexlEcted since as they grow
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later by a major peak in moult ing of  the femaLes (Figure
6b) .  Since males must be hard shel led and females soft
shel led for mat ing to occur,  th is separat ion of  moult ing
periods for the sexes is not unexpected. This also
indicates that the mature females must be capable of
stor ing l ive sperm unt i l  the fol lowing Spring spawning
season .

Although no specific d.ata was available on t'he larval
stages in the Sound, plankLon samples examine.d for prawn
larvae were noted to contain numerous P. peLagi.cus larvae
especially during the Sr:rrTner. These observations, together
with the large numbers of juveniles from 1-5 cm carapace
r,rid.th caught on the shal- lows around the shoreline by the
author whilst sampling for juvenile prawns, indicates thar
the ent i re l i fe cycle of  the crab can take place within
t.he Sound. fn addition to ttrese juveniles which settle in
Cockburn Sound, many larvae spawned. by the adult stock in
the Sound, sett le out along the metropol i tan coast l ine.
I t  is these smal l  juveni les (2-5 cm C.W.) which act ivety
migrate into t .he Swan River estuarv to form the basis of
the amateur fishery which takes place during each Sunmer.

Recrui tment of  matur ing juveni les of  modal s ize 8-10 cm
C.W. to the Cockburn seock, occurs dur ing winter (Figure
7).  These recrui ts probably come from both the shat low
banks around the Sound and the Swan Riwer estuary. This
inf lux of  recrui ts usual ly occurs short ly af ter the f i rsc
rains, when many crabs and king prawns leave the r iwer.
Both species have been observeil and cauqht bv the author
migrat ing to the sea by ut i l iz ing the ebb t i&es at  night.
This migrat ion into the deep basin of  the Sound is al-so
ref lected in the rapid increase in catch rate at  that

These 8- l -0 cm C.w. recrui_ts r^/ould ei ther be from the
preceding Sunme r spawning, i .e.  0+ years of  age, or f rom
a late spawning of the preceding Autumn, giving them an
age  o f  1+  yea rs  (Meagher ,  1970) .  Du r ing  Win te r ,  t he
recruit mode is relatively stable until the Spring tem-
perature rise when moulting becomes more rapid. By the
end of Sunmer most of the recruits have matured and some
of the females have begun to spawn completing the life
n r r a  1  a

(5 )  Wes te rn  k ing  p rawn  (Penaeus  La t i suLcacus t

The data collected on this species in Cockburn Sound have
been used. in two publ i -cat ions deal j_ng with tagging methods
and est imat ion of  populat ion parameters for a penieid
populat ion (Penn, 1975 and 1976) and hence wi l l  not be
deal-t v/ith here, in detail . Hor^rever, the following
general  out l ine of  the l i fe cycle of  the king prawn has
been included to complete the l ist  of  import in l  species
which use the area.

The deep basin where al l  t rawl ing was carr ied out is
essent ial ly an adult  habi tat  for the kinq prawn. Juveni les

1 0
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Of the species caught dur ing the speci-es composit ion suivey,
two species in addi t ion to those dealt  wi th indiv idual ly in
the prevj-ous sect.ionwere both abunclant and important to amateur
f j -shermen, i .e.  sand skipjack (banded scad.)  Alepes djedaba
(prel iminary id.ent i  f  icat ion )  and butterf ish Pentapodus oi t tus.

The sand skipjack were caught at  s izes ranging from 6 to 22 cm
C.F. (Figure 8) wi th larger numbers of  smal l  f ish present only
in the December sampl-e.  Var iabi l i ty in catch rates was marked
in  th i s  spec ies ,  e .g .  consecu t i ve  30  m inu te  t raw ls  y ie lded  16 ,
8 ,  25 ,  402 ,  a I Id  15  i nd i ca t i ng  tha t  t he  f i sh  were  p robab ly  d i s -
playing school ing behaviour.

The other abundant species, butterf ish,  was present at  s izes
rang ing  f rom 7  to  20  cm C .F .  (F igu re  9 ) .  Two  moda l  g roups  wh ich
increased in s ize dur ing the per iod September to December were
present,  possibly represent ing two year c lasses. The catch
rates for th is species were consistent f rom shot to shot on each
survey occasion, but over the four months, ehe catch rate
increased dramatical ly (Table 2).  This would imply that there
is a movement of  f ish into the deep water f rom September to
January .

In addi t ion to the species covered in detai t ,  many of the f ish
l i s ted  i n  Tab le  2 ,  e .g .  f l ounders ,  f l a theads ,  l ea the r jacke ts ,
red mul let ,  s i lver bream, yel lowtai l  and tai lor ,  a l though not
indiv idual ly very abundant in the trawls,  together form a
major part  of  the amateur catch from the deep basin of  Cockburn
Sound .

CONCLUS I ONS

The data on species caught by trawl ing in the deep basin indicates
that th is area is of  considerable importance to a number of  f ish,
crustaceans, and mol luscan stocks. The Sound contains the only
rna jor breeding stocks of  blue manna crabs, k ing prawns and trumpeter
whit ing cl-ose to the metropol i tan area. In addi t ion the Sound also
provides a signi f icant nursery area for juveni le crabs, prawns,
snapper,  sampson f ish,  butterf ish,  sand skipjack, squid,  and cutt le-
f ish as wel- l  as many other species which are less abundant in the
t raw l  ca tch .

In addit ion to the specj-es recorded. here, many others (Chit t leborough,
1970) which inhabit  areas which were not t rawled, e.g.  the border ing
weed beds, shal l -ow sand banks and reef areas, or species which are
not ef  fect ivel-y caught by a trawI,  also ut i l ise the Sound as both
an adult  habi tat  and a juveni le nursery area.

There appears to be two major reasons why Cockburn Sound provides an
ideal and essent ial  envj-ronment for many species of  rnar ine 1i fe.
First ly,  the Sound is the only s igni f icant ly protected embayment
be tween  Cape  Na tu ra l i s te  and  Shark  Bay ,  a  d i s tance  o f  1000  k i t ome t res .
Secondly,  the area with i ts associated shal fow banks has many of the
advantages of the product ive coastal  estuar ies,  wi thout being subject
to the radical  sal in i ty and temperature f  l -uctuat ions which occur rn
estuar ies dur ing each year .
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