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The annual numbers of  longl ine and handl ine boat-s 51
operat- ing in each region artd the total  numbers of
boats by method, i r respect ive of  region, are shown.
The boat growth rat io,  (G+H/E+F) see below,
expresses any trend in boat numbers over the 9 }'ear
perj.od computed by averaging the number of boats
operat ing from 2 recent years compared with 2
ea r l i e r  yea rs .  A  ra t i o  o f  l ess  than  1  s i . gn i f i es  a
reduct ion in the numbers of  boats using longl ines
or handl ines in each region. DropLine boat numbers
for 1983/84 are also shown. Note that the total
number of  boats operat ing per methoal and region (*)
exceeds the true number operat ing when boats f ish
shark in more than 1 region and with more than 1
f ishing method in any f iscal  year.

The regional shark catch ( tonnes l ive weight)  by s2
month for L983/84 shows the seasonal i tv of
landings. Peak catching months are sh6wn by an
underl ine. When comparing other tables, note the
di f ference in catch which resul ts f rom the
exclusion of  skates and rays from this table.

The  1983 ,284  sha rk  spec ies  ca tch  i n  t onnes  l i ve  53
weight by region and the totaL catch by atJ- methods
for each region and species are shown.

o

1 n
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6 1

6 2
q

The part ia l  length frequency composit ion is shown
fo r  wh iske ry  sha rk ,  Eu rqa leus  ven t ra l i s ,  f o r  (a )
sp r ing  1984 ,  (b )  summer  1985 ;  b ronze  wha le r  sha rk ,
Carcha rh inus  obscu rus  fo r  ( c )  sp r i ng  1984 ,  (d )
summer TgEs-and- guftny shark (Multelus antarcticus)
for (e) sprins Li84,- (f ) sumtEF-IgEL 

-TEF-i6Eh[fae

to convert  part ia l  lengths to total  lengths are
g i ven  fo r  each  spec ies  i n  Append ix  I I I ,  p  6s .

The composit ion of  the ent i re 7982/83 catch ( tonnes
L ive )  f rom a l1  f i sh ing  ac t i v i t i es  i s  shown  fo r  A .  t he
total  group of 60 boats encountered on the 1982
f ie ld  s tudy ,  B .  t he  24  wes t  coas t  boa ts  and  C .  t he
36  sou th  coas t  boa ts .  I n  t h i s  samp le ,  ba i t  spec ies
were taken by var j -ous methods such as purse seines,
beach  se ines  and  g i I I ne ts ,  whereas  l a rge  sca le f i sh
were those ei ther caught on the same gear and at
the same t ime as shark,  or by handl ine on or near
g rounds  f i shed  fo r  sha rk .

F igu re  10  shows  the  who lesa le  va lue  o f  t he  1 ,982 /83
catch of  those boats whose catch composit ion is
shown in Figure 9.  The pie diagrams show A. the
value of the combined catches of the 60 boats from
the  wes t  and  sou th  coas ts ,  B .  t he  va lue  o f  t he
to ta l  ca tches  o f  24  r , ses t  coas t  boa ts  and  C .  t he
va lue  o f  t he  to ta l  ca tches  o f  36  sou th  coas t  boa ts .

Mean  ca tch  pe r  boa t  ( t onnes  l i ve )  i n  L982 l83  i s
shown when the f leet of  boats (which caught shark
du r ing  the  yea r )  was  d i rec ted  a t  (a )  sha rk ,  ( c )
rock  l obs te r ,  (e )  t una ,  (g )  ba i t  and  ( i )  o the r
spec ies  g roups .  Mean  nomina l  e f fo r t  (boa t  days  as
hi 'stogram bars) and number of  boats operat ing
( f i gu res  on  top  o f  t he  ba rs )  a re  g i ven  fo r  (b )
s h a r k ,  ( d )  r o c k  l o b s t e r ,  ( f )  t u n a ,  ( h )  b a i t  a n d  ( j )
o the r  spec ies  g roups .  On ly  those  sha rk  f i she rmen
who  were  de f i ned  as  ' ac t i ve r  o r  rpa r t - t ime '  ( see
de f in i t i on ,  p32 )  were  seLec ted  and  they  were  p laced .
in method categories by the method they pr incipal ly
used  when  f i sh ing  fo r  sha rk .  Ba i t  i s  de f i ned  he re
as  sa lmon ,  mu f le t  spec ies ,  he r r i - ng ,  sca l y  macke re l ,
anchovy ,  sandy  sp ra t ,  p i l cha rd ,  bu t te r f i sh ,  and
bu f fa lo  b ream.  'O the r  spec ies  g roups '  i nc ludes
jew f i sh ,  macke re l ,  snapper ,  ba ldch i r r  g rope r ,  Samson
f i s h ,  s k i p j a c k ,  c r a b s ,  p r a w n s ,  s q u i d ,  m u s s e l s ,
aba lone ,  and  o the r  l a rge  sca le f i sh  no t  de f i ned  as

APPEND I CES

The  Aus t ra l i an  Bureau  o f  S ta t i s t i cs  Mon th l y  Re tu rn .
Appendix Figure 1.  The commerciaL f isherres
product ion monthly return.

Changes in gummy shark abundance in Geographe Bay.

S ize  compos i t i on  and  reg ress ions .
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gumny  sha rk  nay  haue  been  undeyee t ina ted  by  a  s ign i f i can t
fac to r  i n  t he  Las t  2  Aeaxs .  When  eons ide red  toge the r  u i t h  t he
underes t ima t ion  o f  gumny  aha rk  ea tch ,  t he  e f fee t  nay
s ign i f i can t l y  a l t e t  t he  Lou  CPUE yeeoy ,ded  i o t  1983 /64 .

E ish ing  i n ten t i on  ( ta rge t i ng )  bg  i . nd iu iduaL  boa ts  uae  esamined
us ing  ea teh ,  and  boa t  days  as  a  measuye  o i  i Lsh ing  e f fo r t .
Th i s  a l l oued  some degree  o i  eompar i son  be tueen  boa ts  u i t h in
each  me thod  ea tego ry .  I t  uae  shoun  tha t  mang  ehaz ,k  f i she rnen
on  bo th  coa .6 ta  depend  s t rongLg  on  the t rLncone  fnon  o the r
f i . she r ies  apa r t  f r on  eha rk ,  such  as  rock  Lobs tey  oy  the
Shark  Bag  snoppex  f i sheng  on  the  ues t  coq .B t ,  o !  t una .  f i sh ing  on
t h e  e o u t h  c o a s t  -

1oeyaeas  e rpe r i . ence  o f  shank  f i shez , i es  haa  ahoun  tha t  t heg  a re
p rane  to  eoL lapse  uhen  a  s ingLe  spec ies  i s  hea t t i l g  eapLo i ted .
I t  i a  f e l t  t ha t ,  eoen  i n  a  nu l t i - spec ies  f , i she ry  aueh  as  tha t
i n  W.A . ,  t he re  may  be  se r ious  p rob lems  u i th  i . nd iu idua l  spec ies
euch  as  uh i ske ry  sha tk ,  because  the  generaL  a t t r i bu tes  o f  eha rk
p o p u L a t i o n s  n a g  a p p l y  t o  W . A .  s p e c i e a  u i z . :

(1 )  Lou  fecund , i t !  ( up  to  32  you rLg /b reed ing  fena le  i n  sone
spee i ,es  bu t  Lese  i n  nany  o t ' hez ,  spec ies  sueh  as  uh i ske ry ,
byonze  uha ley '  o r  gumny  )  .

(2 )  A  Long  pa r tu r i t ' Lon  pe r iod  (  some spee i .es  may  b reed
b i e n n i a L L g  )

( 3 )  S L o a  g n o u t h  r a t e s .

(4 )  Exp lo i t a t i on  ec ross  a  na jo r  pa r t  o f  t he  range  o f  t he
spec ies  d i s t t , i bu t i on ,  pa r t i cu lanLg  fo t ,  uh i ske ry  and  gunny
s  na rR .
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5 .  Co l l ec t  re levan t  b io log i ca l  da ta  on  impor tan t  commerc ia l
spec ies .

The prel iminary resul ts f rom these object ives have been made
avai lable to the Director of  Fisher ies al though analysJ-s of  the
logshee t  da ta  (ob jec t i ve  2 . )  mus t  awa i t  a  s ign i f i can t  re tu rn  o f
Lo9sheets.  Thj .s report  gives a prel iminary assessment of  the
st i te of  the f ishery up to the 1983/84 f ishing year and makes
some recommendat ions from the resul ts on which to base a future
management strategy for the shark f ishery.

For the purposes of th is report '  a 'shark f isherman' is def ined
as one who del iberately selects a method or f ishing ground
which wi l l  a l low hirn to catch predominant l -y shark for the
period dur ing whj-ch he is intent ional ly engaged in f ishing.
L i kew ise ,  a  sha rk  boa t  i s  de f i ned  as  a  f i sh ing  vesse l  wh ich  has
been speciat ly f i t ted with gear which wi l l  a1low i t  to maximize
j . ts catch of  shark when operat ing on appropr iate f ishing
grounds dur ing the whole year or at  certain t imes dur ing a
year.  Felv boats are total ly conmit ted to f ishing for shark for
the  en t i re  yea r  bu t  9 t  spen t  a t  l eas t  140  days  f j - sh ing
p r imar i l y  f o r  sha rk  i n  1983 /84 .

II MATERIALS AND METHODS

Data Sources

Six separate sources of  data have been used in the
compi lat ion of  th is rePort .

(  i i )

Fisher ies Department f i  les

These f i les have provided an invaluable source of
ma in l y  ca tch  da ta  fo r  t h i s  repo r t .  The  ea r l i es t
comp le te  sha rk  ca tches  on  f i l e  a re  f rom the  1940 ' s .
There are also some comments on species, f ishing
areas and methods contained in these records.

Aus t ra l i an  Bureau  o f  S ta t i s t i cs  (ABS)

This was the most comprehensive source of data
used. Rout ine sumnaries from the ABS were reworked
fo r  t he  pe r iod  1975 /76  to  1983 /84  i nc lus i ve  to
ob ta in  ca tch  and  e f fo r t  by  spec ies ,  f i sh ing  me thod
and region. The regions comprise speci f ic
g roup ings  o f  ABS s ta t i s t i ca l  b locks  (F igu re  1 ) .
The analysis by region rather than by block served
two purposes :

(a) To enable the grouping together of  suff ic ient
reco rds  fo r  a  s ta t i s t i ca l l y  s ign i f i can t
comparJ.son among regions in the f ishery;

(b )  To  p rese rve  the  con f i den t i a l i t y  o f
informat ion recorded in rnonthly returns of
commercial  f isher ies product ion.

( i )

1 0



ll

' e:n6r;
6urluroddesTp sTq] uodn ano.rdu:t o1 1:o;3a d:aaa

epeu seq qcueJq qorEase.r eq1 '1ooq6o1 pargtldut-gs
puE punoq .laeu eq1 Jo anssT aq1 q1Tl,I 'sqooqbol 1da1
GVII- L .{1uo ' Vg / €g6I ur {reqs Jo auuol I ueql erou

lqbnEc or{A ueu-raqstr4 zzl Jo .raqunu Te+ol e }o 1no

's+eoq autldo:p pue aurTpueq 'aurTbuol '1eulT16

uorJ elep Ssv oq+ Jo auos ;o .Kce:ncce eq1 tr;t:an
nr .r-rcr-rccnrt Arrrlrnr.ra . r-lrrh r-1A f ^ --TuroJeq Aou s'! 1I 'pdsu redD Jo

sTrelap pue pa{roA sqldap se qcns ecTloerd 6utqsrl
-^ ^- ^^J^- ^...
Jv r+reuoe euos Jo burpuels.rapun d:eu1ur11a:d

e ute6 01 pasn uaaq /:aaauoq 'spq palcaTToc
uorlpruJoJur paf rurrT aq; 'suoT6e: +sotu uo.r;

paurnle-r uaaq aneq s1aeqs6o1 ITqluou auros 'dpn1s
pIaTl Z86I aq1 -ra1Jp :o 6ur:np pe+cpluoc uaul.reqsrJ

I.rer{s 01 s1ooq6o1 qc.reese.r ZZI lo enssr aq1 acurs

'elep looq6orl qcrees€u l.reqs (^)

'ssecJec ssaTur] pa11n6
pup papeeq e o1 salldde pue 61 T'0 1sa.:pau aql o1

papro3a-r sen 11q6rar'r paupelc Jo pesse.rp 'papueT ar{f
peTTec osTP) 1q6Tan 1er1:ed aq; 'luasard sr 1rd

aLIl qcTqA ur satcads esoql uT 1rd lepneca:d lesrop
aq1 fo u161:o aq1 ro JutJ Tepnpc eq1 Jo aqol :addn

eq+ fo ur6r:o eq1 pup (recs) uTl: Tesrop 1s.rrJ aql
g:o ur6r:o ror.ralue eq1 uaaAleq au11 1q61e:1s €q1 se

paurl:ep sr lueuaJnseaur q16ua1 1et4:ed aq; '1q6rar'r

lertrred pue q16ue1 1et1:ed .roJ pa.rnseau uar{1
'salceds ol peTfTluapT se1\,\ {Jeqs r{cpa Jo ssec-rec

aq,l '€sn Jo uaeq eAeq 01 sluauaJnseau luaTcT]Jns
6,rr rrr sr rtnre+ep Jo +as luece: +sou aqf oJe

daql asnecaq 1:oda: sTql uT paluase:d e: arttr saldures
la)tJPru (986T :euuns =) 986I ,{:en:qag7,{: enuBf pue
t 8 6 T -raquraldeg uo:g: satcads 1ue1:odur1 +sour E eqf
.rol: PlPp qltrra :eq1a6o1 8L6I uro:3: paldr:res sarcads
TprcJauuoc .roJ plep uorlrsoduoc azTS 'alTsnfcur

BL6I 01 ?L6I ruo.rl :ea.d .r{:aae elep 1q6ran7q16ua1
salcads paplao:d sle:1reur aq+ le 6u11dueg

saldrues 4€{.reu qsTJ uelTTodo:f aInI (^T }

'elsn6ng
pue dueqlg 'ecupJadsg uro:g: sd1.r4 eas 6u1:np salcads

{.1eqs tETc.launuos uo palcaTToc osTe se& uor+euloJuT
lecr6olorq d:eluaurelddng ' uaurJ aqs r J ruofJ

pourelqo a:au I:aqs1f aq1 Jo elBfs aql uo suorurd6
')tJeqs ueql req+o sercads uo 6ut11a6:p1 ueqrrr qcleJ

qsrl: Te1o1 aql uT {rpr.{s l:o ecuel:odur1 alTleTe-r
eq1 pue lpa6 , suoTleredo pup spoqlau 6u1qsr3

lnoqe 1q6nos seA uoTleurJo3ul 'd11urc1n uarJnf
eL{1 uT pue qeJnpue4 ,,{:nqung /uo+Tassng ,e1sn6ny

'IueqTV 'aJuetadsg g:o s1:od aq1. 1E ponarAfalur
e.ran {.reqs 1q6nec oqn uaulaqs'F} ZL Jo aldues

e Zg6I .raquecaq/.raqueloN u1 Ipnls pTaTf eq1 6u1-rnq

T
I

I

e?ep Apnls pTart (TTT)



( i i )

(v i )  Marine ancl  Harbours Department f i les '

construct ional-  and survey i lata on Licenced
commercial  f ishing boats were obtained as
computer Pr intouts f rom the DePartment of  -
l , t . r ine and Harbours.  These data were used to
bui ld up a picture of  the shipboard anci l lary
equipme-nt a;d construct ion character ist ics of

a  t yp i caL  g i l l ne t ,  l ong1 ine ,  hand l i ne  boa t  o r
droPl ine boat .

B ,  Ca tch  and  E f fo r t  da ta .

( i )  c a t c h .

(a )  Reco rds  o f  annua l  l and ings  o f  a l l  spec ies
combined were kept by the Fisher ies Department
be th 'een  19  51  and  1954 .

(b )  F rom 1961 /62  ro  L974 /7  5 ,  t he  ABs  sp l i t  l and ings
in to  the  ca tego r ies  o f  ' sha rk '  and  I  ska tes ,  rays
and other I  .

( c ) S ince  1974 /75 ,  amendmen ts  sugges ted  by  the
Department of  Fisher ies were incorporated by ABS

to provide a more detai led account of  the main
spe i i es  i n  t he  ' sha rk '  ca tego ry  o f  (b l  above '
I -nformat ion 1s now col lected separately for;
whj-skery shark,  bronze whaLer,  gummy shark'
ca rpe t  l t r a rk ,  ' o the r  sha rk '  and  r ska tes  rays  and
o thEr ' .  Because  o f  t hese  changes ,  i t  i s  no t
poss ib le  to  compare  ' sha rk '  p r i o r  t o  1974 /75

( a )

\^r i th tother shark .

F i sh ing  E  f  f o r t .

The ABS f i les were the onty source of f ishing
e f fo r t  da ta .

P r io r  t o  L974 /75 '  no  comprehens ive  -
surnmaries of  f ishing ef fort ,  apart  t rom
l imited data on handl ine f ishing, were
produced bY ABS.

(b )  F tom L9 '74 /7  5 ,  sepa ra te  s ta t i s t i cs  fo r
e f fo r t  genera ted  by  g i l l ne ts  and  l ong l i nes
became ava i l ab le .  De ta i l s  o f  f i sh ing  e f fo r t
recorded by ABS for each shark boat
cornplet ing a monthly return include;

( 1 )  g e a r  l e n g t h ,  ( 2 )
used ,  (3 )  days  f i shed
number of  sets Per daY
f i shed  da i l y  pe r  b lock

The method
pa rameter s
measure  o f
techn iques .

numbers of  hooks or nets
pe r  mon th ,  (4 )  ave rage

and  (5 )  ave rage  hou rs
n a r .  m n n f h

by which these var ious ef fort
a re  s tandard i zed  i n to  a  s ing le
effort  is d.escr ibed in Laboratcry

1 2
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sirnul taneous ly.  These 3 methods annual ly account for
nea r l y  a l l  o f  t he  to ta l  sha rk  ca tch  by  we igh t .  The
method  p roduc ing  the  g rea tes t  ca tch  i s  t he  g i1 lne t ,
and accor i l ingly the gi l lnet CPUE is assumed to be the
bes t  measure  o f  dens i t y  ( i . e .  CPUE =  CPUE9)  .  W i th in
each region, the gi l lnet CPUE has therefore been
ca lcu la ted  fo r  each  spec ies  and  fo r  a l l  spec ies
combined, by div iding the annual gi lLnet catch by the
gi l lnet ef fort  expended to produce that catch. The
steps involved to calculate the annual CPUE for each
reg ion ,  and  fo r  each  spec ies ,  and  fo r  a l l  spec ies
combined were :

For the chosen region and. species :

1.  Calculate the annual shark catch from al l
g i l l ne t  se ts  i n  t ha t  reg ion ,  Cg .

2 .  Ca lcu la te  the  to ta l  g i l l ne t  e f fo r t  expended  to
take the gi l lnet shark catch for that region,

3.  c] fcuf. te the cPUE by div iding Cg by E9.

i . e .  cpUE =  CpUEg =  cg  /  ES

By now div iding the total  annual catch for each
species (and for aJ-J.  species combined) within
each region by the calculated CPUE for the same
species and region, an est imate of  total  ef fort
for that species and region is produced. That
i s ,  t he  app roach  sugges ted  by  Gu l l and  (1 .969 ,
p53) is used to determine the eguivalent gi l lnet
ef fort  which would be required to produce the
same total  annual catch for the species as was
produced by the 3 methods combined. Fol lowing
on from previous steps, the procedure is set out
be low .

For the chosen region and species :

4.  Calculate the total ,  annual shark catch for the 3
major methods for that region, Ct.

5.  Divide the calculated CPUE for the species,
within that region, into Ct,  to produce an
est i rnate of  the total  annual ef fort ,  Et,
correspondi-ng to Ct.

Et Ct /  CPUE

The effort  for each species hras then summed over aI1
regions to produce an est imate of  total  ef fort  for that
spec ies .

Effort  est imates produced for each species within a region
wi l l  vary s l ight ly because the achieved catch rates for
each species ref lect  natural  var iat ion about a mean value
associated with the densi ty of  shark within a region.
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A .

i n  t he  Esperance  reg ion  o f  t he  f i she ry ,  I  seasona l l y
ac t i ve '  boa ts  have  been  work ing  2  se ts  pe r  24  hou rs  i n
recen t  yea rs .  U r r fo r tuna te l y ,  some o f  t he  da ta  have  no t
been recorded correct ly (see Appendix 1) .  Thus Esperance
region effort  is l ikely to be understated by an unknown
amounc .

I I I  DESCRIPTION OF THE FISHERY

Spec ies

Many  spec ies  o f  sha rk  a re  caugh t  i n  Wes te rn  Aus t ra l i an
lraters by professj-onal  f ishermen, The nore commonly
caugh t  spec ies  a re  l i s ted  by  fan i l y  g roups  i n  Tab le  2 .
Those  spec ies  usua l l y  o f  l i t t l e  commerc ia l  impor tance  a re
shown  by  as te r i sk .  Th i s  repo r t  dea ls  on l y  w i th  the  3  mos t
impor tan t  spec ies  v i z . ;  wh iske ry ,  b ronze  wha le r  and  gummy
shark  i n  t he  sou the rn  W.A .  f i she ry .  Fo r  t hese  spec ies  i t
is assumed that:  shark recorded as gummy shark relates
on ly  to  one  spec ies  Mus te lus  an ta rc t i cus .  Shark  reco rded
as bronze whaler TeIEEEE-ff inEIpai ly to one species,
Carcha rh inus  obscu rus ,  bu t  sma l l  numbers  o f  ano the r
;fr aTe r ;-the-c6[[EE-EEa rk, Q, ! raclryu rus, a re p re s ent i n
bronze  wha le r  ca tches .  Shark  reco rded  as  wh iske rv  sha rk ,
Eu rga leus  ven t ra l i s ,  re la tes  on l y  to  one  spec ies  i n  W.A .
Whiskery and bronze whaler shark are more abundant in west
coas t  ca tches  whereas  gummy sha rk  become p rog ress i ve l y
more  impor tan t  on  the  sou th  coas t ,  eas t  o f  Wa lpo le .  A
spec ies  CPUE shou ld  be  cons j -de red  to  be  a  re l i ab le  measure
o f  re la t i ve  abundance  on l y  when  i t  i s  rep resen ta t i ve  o f  a
s ing le  un i t  o f  s tock  o f  t he  spec ies .  Reg iona l  CPUE
f igu res ,  wh i l s t  t hey  rep resen t  t rends ,  canno t  be
cons ide red  to  be  as  mean ing fu l  as  those  f i gu res  app ly ing
to  the  en t i re  W.A .  f i she ry  fo r  a  spec ies ,  because  c f  t he
l ikely movement of  stock between regions arrd into
deepwater beyond the range current ly f ished. There are
aLso  d i f f i cu l t i es  i n  ad jus t i ng  ca tch ing  power  be tween
boa ts  w i th in  and  be tween  reg ions  so  tha t  t he  f i sh ing
e f fo r t  can  be  exp ressed  as  e f fec t i ve  ra the r  t han  the
nomina l  e f fo r t  used .

Reg ions

S ince  1982 ,  t he  W.A .  coas t  has  been  d i v ided  i n to  7  reg ions
fo r  t he  conven ien t  ana lys i s  o f  t he  ca tch  s ta t i s t i cs  (F ig .
' l )  

-  T h c s F  . ' c l A s t a l  r g q l g n s  a r e  C o m p r i s e d  o f  q r o U p S  O f  1 -
degree  f i sh ing  b l -ocks  des igna ted  by  the  ABS.  Each  b lock
i s  spec i f i ed  by  a  4  d i91 t  number  rep resen t i ng  the  f l ank ing
lat i tude and longi tude at the top Ief t -hand corner of  the
b lock .  The  ma jo r  f i sh ing  po r t s  and  anchorages  w i th in  these
reg r -ons  a re :

Region 1 Nor th r l res t  -  no  s ign i f i can t  sha rk  f i sh ing
por t s  ye t .

Exmouth -  Port  Hedland, Exmouth.

G e r a l d t o n  -  c e r a l d t o n ,  D o n g a r a  ( 2 9 o L 4 ' S
1 1 4 . 5 6 ' E )

Region

Region

)



LI

{reqs rot palou uaeq aAEq sluaulalo.rdur 6u1no11o1
ar{1 '286T requenoN o1 9L5I ulor] poTfad eq+ uf

^ --t -,','..-- ^"- ---f- , 61 -^-
5otrlJ Luq.Js+ yuv .rsev r+cvu (ll,

'lueurdlnba Jraql pue sleoq l:o saddf
aq1 pup pesn sarbele:1s 6utqsrg: z{ue 's1re1ep :ea6

Jo lcedse.r uT pa:aloc aq TTTA 6ututldo:p snld spoqlaur
^,,- a-,,^ uTeu t aLIf ^TuO - (t aTqe&) qclec Ie1o1 aq1 ]o ?9'0

f,o sauuol 9 +noqe >{oo1 qsrqA auTTdo.Ip seA poq+au
JOuTru luef:odur1 lsour aqL 'uo16ar :aq1o .f,ue uT ueql

au116uo1 uo ua1el sT '?TE 'qclec aq1 Jo uotl:odo.rd
-^.,(-,, - ,t"^-A-- r.,-^.,' ^ rr^T^-r
ldqD ! q s - u(J LrJd.r r.\ueq Lv oq+ uI L{.r+sJ .

1eql l:o 809 roJ lunoccP soqclec aurTpueq a.reqA
qlnouxg 1e ldecxa suor6a: TTp uT por{+au 1ue1:odurr

lsou aq1 a.rE slauITT6 snq.1 ' (e aTqetr,) 'zl ao
1 Lt 1oo1 auTlpueq pue (?/) sauuol t8 {oo1 aut16uo1

, (888) sauuol 9ITT 1oo1 lauTlrt '(qclE v'M
Tp1o1 aq1 fo 866) 1q61aru aATI sauuox 09zI l:o qcler

Telol e pacnpo:d spoqleu uTpur E aql 't8l986l uI

' uourT es roJ suorle.redo 6urures
r{cpaq 01 ,{11e1ueprcuT 1q6nec I.reqs puE 5urTTo.r1

/sde:1 qsTJ pue sqod :alsqoT >{cor ur qq6nec 1.reqs
/6u11ne.r1 'seurldo:p epnlcur spoq+aur rouTu oq1

,e1ep SgV aq+ 01 6u1p:occg 'Ilpqs ;o a:nldec aq1
.ro; poqlaui 1ue1:odurr 16ou aq+ aurocaq seq 6urqsly
1au - laulIrb lueu:e1tg:Tf Tnur paceTda: 1nq TTe seq

qcTq!! - 1au1116 fuaupTrlouotu Jo s,6961 tr1:ea aq1 uT
uoTlcnporlur aq1 qlTM 's,096I eleT aq1 uT saurTbuol

acelda: o+ pal:E1s (uAou{ .{1:elndod aueceq .{aq1 se
's1eu6e: ro) sleuTTT6 lueu:e11;r11n14 'aur16uo1 s e,'r

-.-- ,,6,-^-"^ ^'rh r?i d-T 'r^--/:I-^'ry ^"^
5 r U!6 L dq+ qrJti(J-tq+ Pus ,\reL{J lJ eq+ JU uu ! +rroJu t oq+

uroJl: poq?aur e:n1dec ledrcur.rd 4q.1, 'spoqlau .rouTtu
Ie-ranas snld saullpueq pue aur16uo1 's1au1116 " ztrr
1q6nec oJe s{-reqs qcrqrr ,{q spoqleur ureui e a.re e.roq;,

spoqlal^t ( -! 
)

.sanbluqcal pue :ea6 'sleoq 'spoqlaur 6utqsr,q.J

s,0T"ze) '(s,L0.0zT

e1od1ep1 (S.9TT

'(Et€.V"LZI
qceaq eTTrqerpunl^l pue acue:adsg
S,Lgo€t) unoladog - acue:adsg

.[ueq1y pue (E,t?o9IT S,g9ot€)
s,09ot€) :noq:eg dpur14 - ,{ueq1g

'1 uor6ag

'9 uor6ag

'(9,6009rr

S,6T"te) elsn6ng pue (g.IO.9TT S,eI.t€)
z{eg urlaureg '(a,6g"ttI SrL9"E€) dnu:ec1ty
, (s,6E.rII S,IE"tE) .deg dnure:enoJ , (s"9TT

S,6t"eE) s)tcou TpueC 'z{:nqung - uollassng'g uo16ag

'{g,zto9IT

S,0t.ZE) qe.rnpue6 pue (S r 9io9TT S, ?0oZe)
aTf ueue.rd '(G,geogIr sr0eolg) s{cou oll,tJ

'(S,89 .tII S,t0,,0t) peaquaarg '(tr,tt"tTI

S tVTo6Zl salue^.ral 'ueTJn! - ueltlodo:1eli '7 uor6ag



boats,  gear and f ishing techniques :

1.  Sharp r ises in the cost of  diesel  have produced
a greater emphasis on fuel  economy' wi th changes
in design of  hul Is to reduce drag, fuel
e f f i c i en t  p rope l l e rs ,  and  i nc reased  use  o f  sa i l s
becoming evident on the older ' rock lobster i
type of vessels,  to improve fuel  ef f j 'c iencY and
ass i s t  t he  ma in  eng ine .

2. Limited use of colour echo sounders to al low
better discr iminat ion of  bottom topography and
hardness .

3. I r {ore radar sets have been instal led to improve
posi t ioning of  boats on f ishing grounds and
to assist  wi th locat ing nets at  night or in
rough weather.  Usual ly 1 or more net f leets
have a radar ref tector at tached to the Dahn
buoy .

(a )  G i l l ne t  f l ee t

Within the last  5 years,  boats rdhich are
speci f ical j .y or pr incipal ly designed to
catch shark using gi1lnet,  have entered
the f ishery.  As equipment cont inues to be
upgraded, the gear now consj-dered to be
standard for gi l lnet boats includes :

1 .  ne t  ree l s  and  sp readers '
2 .  bow o r  bean  ro l l e rs  to  recove r  ne ts '
3.  heavier duty winches and gearinq to

enable more net to be set and l i f ted
from deeper water and

4 .  wash  r te l l s  and  b r i ne  tanks  o r  f reeze r
spacei especial ly on boats which have
caught tuna.

c i l tne t  boats ,  espec ia l l y  on  the  south
East of Albany, now tend to set their
gi l lnets for shorter periods to improve
qual i ty of  the product and reduce losses
damage to caught f ish by sea l ice and

coa st

the
from

leather jacket at tack. This method is adopted
fron the standard operat ing procedures for
longl  iners .

I n  1 9 8 3 / 8 4 ,  1 5 8  b o a t s  u s e d  g i 1 l n e t s .  D e t a i l s
of  boat construct ion for the gi l lnet f leet
a re  g i ven  i n  Tab le  4 .  Us ing  mean  va lues  to
desc r ibe  the  ave rage  g i l l ne t  boa t ,  i t  wou ld
most of ten be constructed of bondwood, have a
hu l l  11 .4m long  and  a  g ross  we j -gh t  o f  12 .5
tonnes. The main engine woul-d have a power
ra t i ng  o f  abou t  132  kw .  The  boa t  wou ld  be
equipped with an echo sounder and may have
radar  (abou t  one  th i rd  have  rada r )  .  The  usua l

1 8
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( b )

was  w ide l y  be l i eved  by  g i l l ne t  f i she rmen  tha t
whiskery ihark catches were better over rough
'cora1 '  or rocky bottom. Bronze whaler and
gumrny shark were more l ike1y to be found on
iand- or soft  bottom and wobbegong shark kept
a  te r r i t o ry  a round  ree f .  A  boa t  ro ta ted  i t s
a rea  o f  ope ra t i on  eve ry  day  o r  so l  as  f i sh ing
on the same ground tended to reduce catch
ra tes  and  th i s  p rac t i ce  enab led  i t  t o  keep  up
with a movi-ng school of  sharks. Most nets
were weighted so that they f ished at or near
the bottom. About 23? of boats which caught
less than 1 tonne l ive weight of  shark per
yea r  used  g i l l ne ts ,  as  d id  79*  o f  boa ts  wh ich
laugh t  be t i veen  1 -5  tonnes  pe r  yea r  and  918  o f
those which caught more than 5 tonnes
( f o o t n o t e s  '  T a b l e  7 ) .

Long l i ne  F fee t

During the 9 year span of data shown in Table
8 ,  t h ;  p ropo r l i on  o f  I ong l i ne  boa ts  dec reased
f rom 16*  o f  t he  g i l l ne t ,  l ong l i ne  and
hand l i ne  f l ee t  i n  L975 /76  to  138  o f  t ha t
f l ee t  i n  1983 /84 '  a l t hough  du r ing  the  same
per j -od ,  t he  ac tua l  number  o f  l ong l i ne  boa ts
in  the  sha rk  f i she ry  i nc reased  f rom 32  to  49
(Tab le  8 )  .  App rox ima te l y  10 t  o f  vesse ls  wh ich
causht less than 1 tonne l ive weight were
us i i g  l ong l i nes ;  10?  o f  t hose  wh ich  caugh t
1 -5  i onnes  and  78  o f  t hose  wh ich  caugh t  more
than 5 tot lnes of  shark were also 1on91ine
b o a t s  ( f o o t n o t e s ,  T a b l e  7 ) .  D i m e n s i o n s  a n d
cons t ruc t i ona l  de ta i l s  o f  l ong l i ne  boa ts  a re
q i ven  i n  Tab le  4 .  The  mos t  common lY
6ncountered hu11 mater ial  was bondwood
Long l i ne  boa ts  had  a  mean  teng th  o f  - l ' 1 .3m,  a
mean  g ross  we i ,gh t  o f  11 .4  tonnes  and  a
s l i gh i f y  more  power fu l  eng ine  (o f  145kW)  than
tha i  o f  g i l l ne t  boa ts .  The  ave rage  l ong l i ne
boa t  was  manned  by  a  c rew o f  2  i nc lud ing  the
sk ippe r  and  equ ipped  w i th  an  echo  sounder .  I t
was -more  l i ke l y  t o  have  a  rada r  un i t  ( 628  o f
the  samp le  o f  25  boa ts ,  Tab le  4 )  t han  a
g i l l n e t  b o a t .

The  on l y  re l i ab le  sou rce  o f  da ta  ava i l ab le  to
ca l cu la te  l ong l i ne  gea r  pa ramete rs  was
co l l ec ted  du r ing  the  1982  f i e ld  s tudy  (Tab le

6 )  .  when  t i r e  reg iona l  f i gu res  fo r  l ong l i nes
were  comb ined  f rom Tab le  5  fo r  Me t ropo l j - t an '
Busse l ton ,  A lbany  and  Esperance  reg ions ,  i t
was found that the rnean longl ine length was
6800m.  Us i .ng  the  no rma l  spac ing  o f  ca .  7m
be tween  hooks ,  t h i s  l eng th  o f  gea r  wou ld
con ta in  abou t  970  hooks .  E rom I im i ted
logbook  da ta ,  I ong l i ne  boa ts  ope ra ted  a t  an
a \ , ' e rage  dep th  o f  23 .9  fn  ( range  7 -5L t  f n )  .
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30-150  hooks  (up  to  25  hooks / l i ne )  .
D rop l i n ing  however ,  was  s t i l I  a  m ino r  me thod
when compared with the catch taken by
g i l I ne ts ,  l ong l i - nes  o r  hand l i nes ,  bu t  was
rap id l y  g row ing  i n  impor tance .  A l though
drop l i ne  ca tches  con t r i bu ted  a  sma l l  f r ac t i on
t o  t h e  t o t a l  s h a r k  c a t c h  a t . p r e s e n t ,  ( 5
tonnes  i n  1983 /84 )  i t  was  expec ted  tha t  t h i s
method would make a more signi f icant
con t r i bu t i on  i n  t he  vea rs  to  come.

Seasons  and  f i she rmen

Table 9 shows total  shark catch by region and month for
7 9 8 3 / 8 4  ( A B S  d a t a ) .  T h e  s e a s o n a l i t y  i n  c a t c h ,  d u e  t o
seasona l l y  chang ing  pa t te rns  o f  e f fo r t  and  sha rk  abundance
in  each  reg ion  i nd i ca ted  tha t  :

1 .  Eo r  ce ra ld ton  reg ion ,  t he  ca tch ing  pe r iod  i s  no t  we l l
de f i ned ,  bu t  appears  to  occu r  i n  sp r ing ,  summer  and
ear l y  w in te r ;

2 .  f o r  Me t ropo l i t an  reg ion ,  t he  peak  ca tch ing  pe r iods
a re  sp r ing ,  ea r l y  and  l a te  summer ,  ea r l y  au tumn and
o . a  r ' l  r r  u r i  n + a r .

3 .  f o r  Busse l ton  reg ion ,  t he  peak  ca tch ing  pe r j -ods  a re
c n r i n a  6 . e r . ,  - n d  l a t e  s u m m e r  a n d  a u t u m n ;

f o r  A Ibany  reg ion ,  t he  bes t  pe r iod  was  Oc tobe r ;

5.  whereas for Esperance region the peak catchi-ng
periods occur in summer, ear ly autumn and winter.

These  da ta  cou ld  be  i n te rp re ted  us ing  seasona l i t y  o f
f i sh ing  e f fo r t  by  ' pa r t - t ime '  sha rk  boa ts .  Eo r  examp le ,
on  the  wes t  coas t  rpa r t - t imer  boa ts  may  have  been  engaged
in  o the r  f i she r ies  such  as  rock  l obs te r ,  l i ne  f i sh ing  fo r
jewf ish or snapper,  t rawl ing for prawns or t rapping or
d rop l i n ing  i n  no r the rn  reg ions .  Sou th  coas t  sha rk  boa ts
may  a l so  have  been  engaged  in  sa lmon  f i sh ing ,  es tua r ine
g i l l ne t t i ng ,  hand l i n ing  c r  t una  f i sh ing ;  o r  aba lone
d iv ing ,  o f f  season  to  f i sh ing  fo r  sha rks .

I

Thus few boats in the shark f ishery spent the ent i re
d i rec t i ng  f i sh ing  e f fo r t  on  sha rk  and  i t s  sca le f i sh
ca tch .  A  l a rge  p lopo r t i on  o f  p ro fess ionaL  f i she rmen
engaged in shark f ishing did so ei ther on a seasonal
pa r t - t ime  bas i s  (Tab1e  7 ) .

Transport  and Market ing of  the catch.

ye ar
b y -

Catch disposal operated di f ferent ly in the l {etropol i tan
region (Fig.  1) than in country centres. In the former
region, the major wholesaler was Perth metropol i tan
markets and f ishermen using this outLet usual ly
transported their  own catch to thj-s market.  This even
occurred when f ish were not caught of f  the Metropol i tan
region but as far away as Augusta in the south or Dongara

2 2



ez

suor6er acue:adsg 01 uolpTPJeO aq1 'aT {.reqs roJ ,!:aqs13
ufaqlnos eq1 loJ gndS puE ^luo peulquroc spoqlau auTTpueq

pue au116uoT 'leuTTT6 tuo.rl: lro;Je 6u1qs13 'sXe: pue selp{s
ldecxa sarceds TTe .rol qctec sAoqs eg a:n61d 'Zg1186I

uT 1q6TeA aATT sauuol 8Z€T lo q31Pc p:ocal aq1 paacxe
lou pTp 11 q6noq11e 'qclec e8/286I eq1 uo.rJ 86 Jo asr.r

e ,1q6raiu oATI seuuol Z,ZT seln {.reqs }o rlclEc Telo? eq1
,vg/Eg6T uI '7 aseqd uT aleJ :e1ee:6 e 1e pesee-rcur ar\el{

s6urpuel aq1 ?ei{1 Aoqs (Z '6rJ) ft8/t.S6l-VL|ZL6TI Z pue

G.L/ZL6t-Zg/ I96I) I seseqd uT soqclec Tenuue aq1 q6no:q1
pa1lTJ sauTT pua:+ er{J, 'qclec luenbesqns pue 1.ro]f a

uT aseaf,cep e se/"r a.raq1 'eru11 leq1 19 '(z arn6Tg) X:aqst]
aq1 uT ,{1uTBl.racun 3:o po1:ad e pesnPc 's{Jeqs 6utpn1cu1

r{sTJ uPTIE.rlSnV euos ur ,{:nc:euI 3:o ,{:aaocslp eq1 6upto11oJ
,{1rct1qnd asralpe ua'q$ gL/tL6I pue 7L1ZL6I uaaAlaq po1:ad
aq1 ie qcns 'uoTlenlcnTl: euos qlTal asea.zcuT fipeals E uaoqs

seq d:aqsrg: 'v'A aq1 uT {Jeqs l:o qclec Tenuue Ie1o1 aq&

T e:auee

. TESHSI,E SIT.I .{O S'IV,IS 'AI

.uazorJ peATJJe dllensn sac:nos ?uelsrp luoJJ: seTJa,lTTep
a6re1 ':aaaAol{ 'acT pa:ar{e1 uo paTfrqc se1,\ slaIJeW

ue111odo:1ap q1:ad aI{1 01 peJeATTap sPA l-lcrqrt {Jpqs aql
Jo lsol^l '.re^ou:n1 e6:e1 :14q1 01 enp ,{1ddns lualsTsuoc

pa:rnba: qcTr{A s1e{feu :oIeu <l1 pTos seru 1q6nec 1:eqs
eq1 fo 1:ed a6:e1 e 'uoT6ar uelrTodo:1ew aq1 uI 'uor6a:

ue111odo:1an eq1 uT pTos splt ueql slallno qsrJ TpcoT
o1 .d11ca:1p pfos s ert\ 1q6nec {:eqs aq1 Jo arou 'uolpTeleg

pue z(ueq1\t 'uolfessng '.,{.znqung se qcns sa:1uec uI 'ssor3

u.reqlnos pue ueu€sroN 'eTT.1006Tex pup atp:e61oo3 'epTequex

se qcns uo16e: puplJa+urq aI{1 fo saJluec uoTleTndod
01 ue{e1 osTe a.reA qsTJ pue {.reqs qsalJ 3:o sarltluenb

luecr;tu61s pue epell 1st.rnol aql pue puPurep TecoT
JoJ Jalec 01 ITTpcoT pTos sen l.reqs auos 'acueledsg rlo:,tr

'uau-raqsrJ {Jeqs osTe a.ran s:ar(nq
aseql Jo euos 'v'S pue 'M'S'N 'au.rnoqTaw uT sf,eTTele.r

to s.leTeseToqA pue s1ue6e 'v'M 01 6ur11asa: :o3: sa1111uenb
a6:e1 peseqc:nd oqrt s:adnq l-rel{s IP:eaas a.raA e-reql

,^ueqfv pue ecue:adsg se qcns seJlues d-rlunoc 1erro16er u1

's.reuAo

doqs qstg: TpnprlTpur r{q ueur:eqs1J luo.r; ,{Tlca.rTp 1q6noq
osTe e-re >{reqs Jo satllluenb :eTTeurs 'sf aTlno Jeq+o

pup slue.rne?sar pooJees 'sTaloq 01 sIaA€T acr.rd 1re1er
1e aTPsa.I JoJ >[f eqs f eTTTJ sf,aTesaToqrq ol{tr 's:aTeseToqA

:o[eu aq1 pue f,aqloue auo 1su1e6e pTq oql'r s:o141:do.:d
doqs qsrg: e:e s:a,{nq 1ed1cu1rd eqg, 's141:eur ro[eur

eq+ 1e pezlue6:o ua1s,{s uoTlcne ue ,{q epeu.r a:e sales Xlteq

,^peeds'arps .ror or"r';l::"t:.llt;:dlt":t":i;:il::
6u1>1cn:1 asn o? papua+ Aou sea.rp aseql uofJ 6ulqcledsep

uauJaqsr.{ 'TTe.r+soM z(q paqsrloqP JeIPI se,'r acT^.ras aI{Jr
'uolpTp.rae puE asupredsg 'Iueqfv /.K.rnqung uror;: a6elneq

peoJ/uTe.rl 3:o uralsds xeatlre: aq1 pesn uau:eqsr; )[Jel{s Jo
raqurnu aTqe.repTsuoc e 'o6e s:ear{ os ro uaJ, 'q1.rou aq1 uT

'v



inclusive. Skates and rays have been excluded as they are
a minor component of  the total  catch in these region-s and
the species change betvreen regions. The graph shows that,
in response to increasing ef fort  between L975/76 and,
L983 /84 ,  t o ta l  ca tch  a l so  i nc reased ,  a l t hough  i t  has
level led out sonewhat s ince L979/80. CPUE has f luctuated
be tween  72  and  153  kg lq i l l ne t  km.day  bu t  i n  19S3 /S4  was  a t
i ts lor^/est over the per iod examined.

A number of  factors inf luence the level  of  total  f ishinc
effort ,  the more important of  which are known to be: (a)
the number of  boats operat ing in the f isheryr (b) the
period for which the gear is f ished for each set;  (c)
changes in the amount of  gear ( length of  nets or number of
hooks) being used; (d) the f ishing power of  the
boat /  skipper /  gear combinat ion; ani l  (e) the proport ion of
bad weather days within the f ishing season/yeai ,  which
wi l l  d i f fer for di f ferent s ized boi ts.  r ' igure 3b shows
changes in the number of  boats catching shirk by gi1lnet,
longl ine or handl ine. There has been i  nett  qrowth in
numbers of  boats,  using each method, between iglS/ le ana
L983 /84 .  I n  1983 /84  the re  was  a  ra t i o  o f  abou t  3  g i t l ne t
and 3 handl ine boats operat ing for each longl ine boat.
S ince  1979 /80 ,  t he  number  o f  g i l l ne t  and  hand l i ne  boa ts
has level led of f  and the number of  lonql ine boats has
dect ined sl ight1y. To express the chaiges in hours f ished
and amount- of  gear worked as a single measure of  f ishing
effort  by boats using di f ferent catching methods, gi I ln6t
boats vrere selected from the totat  shar[  f leet,  no€ only
because this method takes most of  the catch, but also
because i t  provides the best opportuni ty for comparison
bet l reen regions.

Tab]e 5 shows the number of  gi l lnet boats operat ing
annual ly in each region of  the f ishery together wifh t t re
mean length of  net set per region each yeir  s ince !975/ j6.
Al I  regions have experienced an increase in the mean
length of  net set.  For example, among the more str j .k ing
inc reases  i n  mean  ne t  l eng th  be tween  Tg ls / l e  and  L9g3 /B i
were: 608m to 1554m in the Metropol i tan region; 622m to
1692m in the Albany region; and 61gm to 2592m in the
Esperance region. This increase was also indi .cated bv the
rat io of  the mean net length in 1993/94 to the mean l3ngth
in L975/75 which showed that between these vears i t
increased, almost 3-fo1d in Geraldton, Metr6pol i tan and
Albany regions and 4-foLd in Esperance and Northwest
reg ions  (Tab le  5 ) .

There has also been an increase in the number of  qi l lnet
boats operat ing in each region. The largest growi.h in
numbers of  gi l lnet boats was shown in t t re eer i taton region
(an increase from 4 to 19 boats),  producing a boat gro#tn
r a t i o  o f  6 . 2  ( T a b l e  5 ) .

From Table I i t  is apparent
increases  o f  150t  and 160t
boats working longJ.ines and
boats,  many returned only an
the year ( footnotes, Table 7)

that there have also been
respect ively,  in the nunber of

hand l i nes .  O f  t h i s group of
incidental  catch of  shark for
.  Nevertheless, 7 handl ine
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t he  va r ious  gea rs .  Wh iske ry  sha rk  l and ings  fo r

tSg l tBS  were '282  tonnes  wh i l h  was  222  o f  t he  to ta l

. " i " i  " t  a l l  spec j -es  (Tab le  10 )  '  Espe rance  req ion ' s

." i . f .  a"t"  ior  vrhiskery shark (more than 75 tonnes'

Tab le  10 )  was  no t  i nc luded  i n  the  compar i son  because

" ion i f i " un t  ca tches  o f  t h i s  spec ies  were  m ixed  w i th

"" i*"  inutr .  when soId.  The mixed whiskery/gummy
;i l ; i t . ; - ' ; ;=.q,rentry recorded a s '  other shark t  on ABS

; ; ;ah i t  t . t " t t i "  hav6  been  la rge l v  f rom- th i s  reg ion '

."J tn6 high proport ion of  th is type of mixture in
' o the r  sha i k ' -has  resu l ted  i n  a  g rea te r  underes t lma te

" i - l h ;  wh iske ry  sha rk  ca tch  f rom Esperance '  t han  f r cm

- the r  reg ions .  F ig .  4 (a )  showed  tha t  ca tch  has  a l sc

inc rease6  i n  response  to  i nc reas ing  f i sh ing  e f fo r t

; ; ; - ; ; i ; k " ; y  sna i k  i n  w .A .  rhe  CPUE has  va r ied

; ; ; r ; ; ; - ; ; p iox i rna te tv  18  and  55 .  ke le i r l ne t  k rn 'dav

i t i i  t g l sT i6  to  1983784  a r though  the  amp l i t ude  o f

i } t . "u  i r " " t ua t i ons  has  i nc reased  i n  recen t  yea rs '  The

C P U E  w a s  a t  i t s  l o w e s t  i n  1 9 8 3 / 8 4 '

(a )  Busse l ton  reg ion

Abou t  ha l f  o f  t he  to ta l  W 'A '  ca tch  o f  wh iske ry

s h a r k  c a n e  f r o m  B u s s e l t o n  ( F i 9 '  4 b '  T a b 1 e ' 1 0 )  i n

1 ,983 /84  and  abou t  one  th i rd  o f  t he  to ta l  f i sh ing

e f fo r t  on  wh iske ry  sha rk  was  expended  in  th i s

t "q l "n ,  wo rk ing  p i imar i l y  I i gh t l y .  exp lo i t ed
g t ; " r , ' a ! .  r n  rga3 /e4  the  cPUE f  e r r  be row the

i tu " i " "u  I  yea r  ave rage  i n  the  Busse l ton  reg ion
' (E ig .  

4b ) .  F i sh ing  e i f o r t  has .  con t i nued  to  g row

" i . t 6 "  f 9Zg l8O,  pa r i l y  due  to  the  en t r y  o f  2  new

la rge  boa ts  and -  I  o lde r  bu t  h igh l y  e f f i c i en t

sha ik  boa t  i n to  the  f i she ry  i n  t h i s  reg ion '  A

l i rge part  of  the l l ]c l :ea se in the caLch between

I g 7  - 6 / 8 0  a n d  1 9 8 0 / 8 1  c a n  b e  a t t r i b u t e d  d i r e c t l y

to  l hese  boa ts  a lone .  Wh iske ry  sha rk  compr i sed

abou t  44?  o f  t he  sha rk  ca tch  fo r  Busse l ton

reg ion  ( ca l cu fa ted  f rom Tab le  10 )  '

i b )  A lba r iY  reg lon

The  A lbany  wh iske ry  sha rk  ca tch  o f  38  tonnes  i n

1983 /84 ,  was  the  t iwes t  o f  a l l  r eg ions  compared

and  the  CPUE o f  15  kg lq i l l ne+ -  km 'day  was  equa l

to  the  ave rage  fo r  W.A .  and  s im iLa r  t o  the
M e t r o p o l i t a n - r e g i o n ' s  C P U E '  . ! { h i s k e r y  

s h a r k

co r ,p r i sed  a t -  l e i s t  20?  o f  t h i s  reg ion rs  ca tch

and the region contrr-butes about 144 to the

to ta l  I ^1 .A .  ca tch  o f  t h i s  spec ies  ( f rom Tab le

1 0 )  .

( c )  M e t r o P o l i t a n  r e g l o n

Good  ca tch  ra les  o f  wh iske ry  sha rk  a re  no  l onger

u*pu t i . " . ua  i n  t -he  Me t ropo l i t an  reg ion ' .  DesP i te

i . i g .  i " " t . a s e s  i n  f i s h i n g  e f f o r t , .  p a r t i c u l a r l y

i i ,  i e " "n t  yea rs ,  t he  wh iske ry  sha rk  ca tch  has

iema inec  16 la t i r t e i y  s ta t i c  a t  30 -60  tonnes

b e t r " t e e n  T 9 7 8 / 7 9  a n a  r 9 S : / 8 a  ( F i g '  4 d )  '  D u r r n g

2 6
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i n  1 9 8 3 / 8 4 .  T h e  f i s h i n g  e f f o r t  i n  1 9 8 3 / 8 4
was  abou t  2000  g i l l ne t  km.days  {F ig .  5c )  ,  and
has  r i sen  on l y  s l i gh t l y  i n  t he  9  yea r  pe r iod .
CPUE is s imi lar to the W.A. averaqe for the
spec ies .

Metropol i tan region.

The  1983 /84  ca tch  o f  b ronze  wha le r  f o r  t h i s  reg ion
was  103  tonnes  o r  abou t  308  o f  t he  W.A .  ca tch  (  F ig .
5  d ,  T a b l e  L 0 )  a n d  3 4 8  o f  t h i s  r e g i o n ' s  t o t a l  c a t c h .
In  the  9 -yea r  pe r iod  s ince  1975176  shown  in  F ig .  5d ,
f ishing ef fort  has grown 8-fo1d. The CPUE for bronze
wha le r  i n  t he  Me t ropo l i t an  reg ion  (F ig .  5d )  has
rema ined  nea r  the  ave rage  va lue  fo r  W.A .  (F ig  5a ) ,  i n
the 3 most recent years on the graph.

( i i i )  Gummy sha rk .

F igu re  6  shows  the  ca tch ,  e f fo r t ,  and  CPUE o f
gummy shark,  Mustelus antaract icus for Western
Aus t ra l i a ,  Busse l ton ,  A lbany ,  and  Esperance  reg ions .  On
a  S ta te  bas i s ,  gummy sha rk  compr i sed  a t  l eas t  l l t  o f  t he
to ta l  ca tch  o f  sha rk  (Tab le  1 .0 ) ,  bu t  i t s  p ropo r t i on  i n
the catch within each region was qui te var iable.  The
Metropol i tan region, which probably contr ibuted less than
3A to  the  to ta l  ca tch  o f  t h i s  spec ies  i n  W.A .  has  been
omit ted from this data set.  I t  had previously been
assumed that for the 3 regions compared in W.A. the data
re la ted  to  one  un i t  s tock ,  wh ich  was  d i s t r i bu ted  i n
Austral ia between the Houtman Abrolhos Is and Bass
Strai t .  Ho\"/ever,  evidence has recent lv become avai lable

! L ^ !  ! r ^ ^ - ^u \J  oueysDL  " . , o . -  t he re  a re  i n  f ac t  a t  l eas t  3  spec ies  o f
gurnmy shark in Western Austral j -an waters viz.  Mustelus
manazo  (G loe r fe l t -Ta rp  and  Ka iLo la  1984  &  t t ea la , -
unpub l i shed ) ,  an  undesc r ibed  p la in  b ronze  fo rm ( i . e .  no
wh i te  spo ts )  f rom the  AbroLhos  I s ,  caugh t  i n  22 fm (Hea ld ,
unpubl ished) and a form of gummy shark which Whj_t ley
(1945c )  desc r j -bed  as  Emisso la  qanearum.  Wh i t l ev  s ta ted
that this western ausEEETTEi-f&t-6?Tracer of the gummy
shark was completely di f ferent f rom the Victor ian form in
tha t  t he  W.A .  f o rm lacked  u te r i ne  pa r t i t i ons ,  had
d i f f e ren t l y  marked  j uven i l es  i n  u te ro  and  g rew to  a  much
la rge r  s i ze  than  Mus te lus  an ta rc t i cus ,  and  hence  p rope r l y
deserved the new SpEETEE-n-anre. rnis important f inding
needed  to  be  fu r the r  i nves t i ga ted .  Hence  i n  Oc tobe r  1985 ,
a  de ta i l ed  s tudy  to  d i f f e ren t i a te  be tween  s tocks  began
us ing  ge I  e lec t rophores i s ,  ve r teb ra l  coun ts  and  a
thorough documentat iorr  of  the reproduct ive anatomy and
b io logy .  As  w i th  o the r  spec ies ,  f i sh ing  e f fo r t  on  gu rnmy
shark  has  been  inc reas ing  s ince  1976 /77 .  Ca tch ,  i n  t he
s a m e  p e r i o d ,  i n c r e a s e d  u n t i l  1 9 8 1 / 8 2 ,  b u t  f e l I  t o  1 3 7
t o n n e s  i n  1 9 8 3 / 8 4 .

(a )  Busse l ton  reg ion .

Busse l ton ' s  gunmy  sha rk  ca tch  has  no t  exceeded  L2
tonnes  i n  the  Ias t  9  yea rs  (E ig .  6b )  .  The  Iow
ca tches  have  occu r red  w i th  an  i nc rease  i n  the  f i sh inq

( c )

I

I
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Size composit ion of  commercial  shark.

Sampl ing for length and weight composit ion of  the species
catch was undertaken from 1974 unt i l  late l -978 and
recommenced. in september 1984 at the Metropol i tan markets.
However,  only data from 1978, September 1984 and summer
1985 have been used in this report .  This is because there
is an unknown longevi ty associated with each of the 3
commercial  species and i !  is therefore di f f icul t  to
predict  whether year c lasses measured would st i11 be al ive
in the present f ishery.  Data col lected at  these markets
before September 1984 are also of  l in i ted use because mesh
size used for capture cannot be associ .ated with the
measurements.  These markets se11 a greater proport ion
(308-60*) of  the totaL shark catch than any other
wholesale out let  and therefore provided an economic
opportuni ty to sample some of the lo$rer west coast and
southwest coast catches. Considerable regional bias
occurs in the receivals of  shark at  these markets.  A
l-arger part  of  the catches of the Busselton. Albany and
Metropol i tan regions is sold direct ly to locaI out lets
than catches del ivered to the Metropol i tan markets f rom
the other regions. Li t t l -e of  Esperance region's catch is
sold at  the Perth metropol- i tan markets -  most is exported
inter-state.  Length frequency histograms are shown in
F igu res  7  and  8 .  I t  i s  expec ted  tha t  b iases  i n  s i ze
composit ion wi l l  occur at  the metropol i tan markets due to
di f ferences betv/een the sizes of  shark sold there when
compared with those sold elsewhere. Likewise, mesh
select iv i ty wi I I  exert  a var iable ef fect  on measured
Iength composit ion when suppl iers use di f ferent mesh
s i z e s .

The part ia l  l -ength/part ia l  weight regressions are
constructed from unpubl ished data (D.I .Heald) but the
part ia l  length/total  length regressions are based on catch
samp l ing  by  D . I .HeaLd  f rom 1973-1975 ,  p resen ted  i n
Hancock, Edmonds and Edinger l1977l .  These are given in
Appendix 3.

( i )  Wh iske ry  sha rk .

The part ia l  length distr ibut ion of  whiskery shark
for combined males and females had a single mode of
67  cm in  l a te  1978  ( r i g .  7a ) .  The  mean  pa r t i a l
we igh t  a t  t he  mode  was  6 .5  k9 .  The re  were  a l so  2
very smal l  sharks, about 22 cm in length which did
not belong to the main modal group. In September
1984  (F ig .  8a ) ,  t he  to ta l  l eng th  a t  t he  mode  was  62
cm, based on 1136 whiskery shark from combined regions
with an overal l  corresponding mean part ia l  weight
of 5 kg from 263 measurements.  In summer 1985, a
unimodal distr ibut ion for whiskery shark was aLso
observed r ,7i tb a mode again at  62 cm.

( i i )  Bronze whaler shark

There were 3 dist inct  modal groups present in the
combined male and female part ia l  length frequency
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To gain some idea of the annual catching performance of
i nd i v idua l  boa ts  i n  t he  ' sha rk  f l ee t '  t hus  de f i ned .  t he
f leet was arbi t rar i ly div ided into boats which caught 1 to
5  tonne  l i ve  we igh t  pe r  yea r  (0 .53  -  3 .1  tonne  l anded
weight per year) and those which caught more than 5 tonne
l i ve  we igh t .  On  th i s  bas i s ,  t he  fo rmer  g roup  was  de f i ned
as  tpa r t - t ime /seasona l '  ,  and  the  l a t t e r  g roup  (>  5  tonne
l i ve  we igh t  pe r  yea r )  was  de f i ned  as  ' ac t i ve /seasona l

and /o r  f u l l - t imer .  l ab le  7  the re fo re  shows  the  numbers
and percentages of boats in each catch class and the
relat ive proport ions of  ract iver orrpart- t imer boats for
se lec ted  yea rs  be tween  L9 '15 /76  and  1983 /84 ,  The  mean
ca tch /boa t  f o r  ' pa r t - t ime '  and  rac t i ve  boa ts r  i s  a l so
shown for the sarne years in Table 7.  I t  is  innediately
apparen t  t ha t  a  g rea te r  p ropo r t i on  ( i e .  ca .  60E)  o f  t he
shark f leet is comprised of rpart- t j -mer boats which have
caugh t  l - i t t I e  more  than  2  tonne  l i ve  we igh t  (1 .3  tonne
l ive weight)  per boat per year for those years shown. In
L983 /84  ' pa r t - t imer  boa ts  compr i sed  578  o f  t he  de f i ned
f l ee t .  I n  t he  same yea r ,  56  boa ts  were  de f i ned  as
I  ac t i ve r  sha rk  boa ts ,  w i th  a  mean  annua l  ca tch  o f  18 .4
tonnes J. ive weight per boat (11.6 tonnes landed weight)  .
The proport- ion of  boats in each category has remained
relat ively stable since 1975/76 even though the number of
boats in the ract i -ve'  c lass more than doubled whiLe the
number of  'part- t ime/ sea sonal '  boats shared a 50t increase
over this per iod.

Dur ing  the  f i e ld  t r i p  o f  Nov /Dec  1982 ,  t he  sk ippe rs  o f  a
group of 72 boats whi.ch may have caught shark at  some
stage dur ing the year,  r l rere interviewed to ascertain the
proport ions of  the target species in their  annuatr  catches.
F rom Tab le  6 ,  18  o f  t hese  boa ts  wou ld  have  been  c lass i f i ed
as  ' pa r t - t ime '  and  30  wou ld  have  been  c lass i f i ed  as
'ac t i ve ' i  ca tches  o f  rema in ing  boa ts  were  c lass i f i ed  as
r i nc iden ta l r .  The  resu l t s  o f  t t r i s  su rvey  a re  poss ib l y
biased in that the sample contains a larger number of
south coast f ishermen than west coast f ishermen, because
the season dur ing which the survey was conducted
corresponded with the start  of  the rock lobster season and
these f ishermen were not as easy to contact as were the
others.  The survey also did not take in the f ishermen
nor th  o f  Greenhead  (30004rS  1 l "4o58rE)  who  caugh t  sha rk .
Species catches of 60 out of  the 72 sample boats whose
skippers were interviewed in Nov/Dec l -982 are shown in
Figure 9a. The remainj-ng j .2 boats,  al though they had been
f ishing for shark up to June 30 1982. did not qual i fy for
incl ,usion in Fig.  9a, because they did not actual ly catch
shark dur ing f iscal  L982/83. The breakdown of the total
catch of  these 60 boats shords that 852 tonnes or 35* was
shark ,  1L73  tonnes  (508 )  was  tuna ,  145  tonnes  (7 * )  was
la rge  sca le f i sh ,  142  tonnes  (6E)  was  ba i t  and  54  tonnes
(28 )  was  rock  l obs te r .  Da ta  f rom 7982 /83  and  no t  1 ,983 /84
have been used in Fj-gures 9 and 10 as this was the l -ast
year before f ishing intent ions and tradi t ions were aLtered
by the ef fects of  the tuna quotas i .e.  i t  is  more
representat ive than the current spectrum of operat ions.
From the t ime of the introduct ion of  the tuna quotas, some
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A .

V.  D ISCUSSION

Catch and Ef fort

There is no doubt that the expansion of  the total  shark
ca tch  i n  W.A . ,  f r om the  t rouEh  o f  1974 /75  to  the  peak  o f
1981,/82, was due to very large increases in the total-
f i sh i r rg  e f fo r t .  The  ma jo r  pa r t  o f  t he  e f fo r t  i nc rease  was
genera ted  by  g i l l ne t  boa ts .  L i ke  the  expans ion  seen  i n
the gi l lnet boat component of  the shark f ishery,  there has
been a simi lar growth i .n handl iners from 95 boats in
L 9 7 5 / 7 6  t o  1 5 2  b o a t s  i n  1 9 8 3 / 8 4 ,  b u t  a  s l i g h t l y  s m a l l e r
i nc rease  i n  the  numbers  o f  l ong l i ne  boa ts ,  i . e .  f r om 32  i n
L975 /76  to  49  i n  L983 /84  (Tab le  8 ) .  Ho \ , / eve r ,  due  to  the
far greater f ishing power of  nets compared with handl ines
o r  l ong l i nes ,  t he  g rea tes t  impac t  was  c lea r l y  f rom
g i l l ne ts .  I t  $ ras  shown  tha t  t he  ma in  way  i n  wh ich  g i l l ne t
ef fort  had r isen was through gear length increases j .n most
reg rons .

In the development of  the measure of  ef fort ,  i t  was
assumed that most f ishermen set their  nets about once per
24 hour per iod. This proved to be correct for west coast
and  A lbany  f i she rmen .  The  assunp t ion  was  i nco r rec t ' f o r
some of the Esperance f ishermen and the calculated nominal
ef fort  is underest imated by a factor of  2 for those who
operate this way in that regi .on. Unfortunately the ef fort
data cannot be precisely est imated due to recording
problems generated by f ishermen on their  ABS monthly
returns (see Appendix 1).  I t  is  hoped that improved
logbook effort  data wi l l  help rect i fy th is problem.

Another assumption was that shark f ishermen worked
approxj-mately the same number of  i lays each year.
Notwithstanding the year ly changes in the number of  good
weather days sui table for f ishi-ng, i t  is  fe l t  that
another factor which has probably determined the days
f i shed  a t  l eas t  f o r  t hose  f i she rmen  c lassed  as
'part- t imer,  was the per icd avai lable af ter commitments to
o the r  t a rge t  f i she r ies  had  been  me t .  On  the  wes t  coas t .
'part- t imer shark f ishermen who were also rock lobster
f ishermen were l ike1y to have the same per iod avai lable to
f ish shark each year.  On the south coast,  reduct ion of
tuna quotas has increased the f ishing pressure on the
shark resource. Observable changes have occurred in two
ways ,  E i r s tLy ,  t he re  has  been  an  i nc rease  i n  the  s i ze  o f
the f leet concentrat ing on shark.  More ef fort  days have
been directed onto shark by those tuna boats remaining j .n
tha t  i ndus t r y .  I n  t u rn  ca tch  ra tes  have  fa l l en  (e .9 .
Esperance) ,  forcing those f ishing shark ei ther to set more
gear in order to maintain catches or search for new
grounds, For nany, th is can only be achieved by ventur ing
into deeper f ishing grounds, which contain a largely
untested shark resource. 3he al ternat i .ve is to move
from their  home port ,  for which extra capi tal isat ion
runr- i inq costs wi l f  be required.

Much f ishing ef fort  expended on sharks was qenerated by
the  f l ee t  o f  66  ' pa r t - t ime  I  (o r  ' seasona l r )  boa ts  wh ich

T
,

f a r
and
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a
t o  be  cons ide red .  I n  a  workshop  in  March  1983 ,  t he  Sou th
Eas te rn  F i she r ies  Commi t tee  accep ted  tha t  a  re la t i o r , sh ip
could be demcnstrated for the Bass Strai t  gummy shark
f i she ry .  Under  h igh  l eve l s  o f  f i sh ing  p ressu re  wh ich
s ign i f i can t l l z  reduce  the  popu la t i on ,  compensa to ry
mechanisms come into play to enhance the abundance of
j uven i l e  s tocks .  However ,  t h i s  i s  ve ry  much  a  func t i on  o f
the  mesh  s i zes  be ing  used .  Wood ,  Ke tchen  and  Beamish
(1979)  found  tha t  reduc t i ons  i n  t he  j uve r . , i l e  mor ta l i t y
ra te  he lped  ma in ta in  the  y ieJ -d  o f  dog f i sh  s tocks  i n  t he
eas te rn  Pac i f i c ,  when  f i sh ing  p ressu re  i nc reased .  A I l e r r
(1983)  has  p resen ted  Ina themat i ca l  a rgumen ts  based  on  da ta
f rom the  V ic to r i an  gummy sha rk  f i she ry  wh ich  sugges tec l
tha t  compensa tc ry  g rowth  changes  may  have  a  bene f i c j -a l
i n f l uence  on  fecund j , t y  and  o f f se t  some o f  t he  l oss  o f
po ten t i a l  y i e ld  when  the  l eve l  o f  f i sh ing  i nc reases .  I f
such  response  mechan isms  ex i s t  i r r  spec ies  i n  t he  W.A .
f  i  she ry ,  i + -  v rou ld  augur  r r ' e1 I  f o r  i t s  f u tu re  conse rva t i on .
Un fo r tuna te l y ,  i nsu f f i c i en t  work  has  been  done  on  the

- - . ^ ^ ' es  to  asce r ta in  i f  s tock - rec ru i  tmen  t} J ! r l ' U a y o l ' ' . 4 . J P g g r

re la t i onsh ips  can  be  demons t ra ted .

I l i s to r i ca l l - y ,  i t  has  been  shown  ove rseas  tha t  s j -Dg le
spec ies  sha rk  f i she r r .es  a re  d i f f j - cu1 t  t o  conse rve  i n  t he
l . . n d  t a r m  T I n . l a l .  h i a h  l o r r o l c  n +  € i c h i n a  a f  € n r ^ +  e h . a r k

f i she r ies  usua l l y  canno t  p roduce  y ie lds  tha t  a re
sus ta inab le  i n  t ime .  Ho lden  (1974)  has  p resen ted  examp les
o f  s l - ra rk  f i she r ies  wh ich  have  co l l apsed  ou t r i gh t  o r  been
reduced  t c  a  s tock  l eve l  where  f i she r ies  a re  r ro t
economica l l y  v iab le .  The  f i she r ies  wh ich  fa i l ed  i nc fudeo
the  Ca la fo rn ia  soup f i n  sha rk  f i she ry  (wh ich  j - s  t he  same
s p e c i e s  a s  t h e  e a s t e r n  s c h o o l  s h a r k  i n  A u s t r a l i a )  ,  t h e
bask ing  sha rk  f i she ry  i n  t he  f r i sh  Sea  and  the
Sco t t  i sh -Norweg ian  sp iny  dog f i sh  f i she ry .  On  the  o the r
h : n d  f  h a  +  a n d a n . ' 1 /  l ' . \  . \ \ r a r - o v n l  n  i  t  :  q n a n i  o c  m r r r  h aq  J Y L L  I 9  J

main ta ined  pas t  t he  t ime  when  ca tches  become uneco r romic ,
by  supp lemen ta r j /  ca tches  o f  one  o r  more  o t l - re r  spec ies .

Spec ies

I t  s h o u l d  b e  c l e a r l y  r e c o g n i s e d  t h a t ,  d u e  t o  m a n y
f i she r rnen  no t  sp l i t t i ng  the i r  t o ta l  sha rk  ca tch  i n to
spec ies  be fo re  sa ie ,  i nd i ces  o f  re la t i ve  abundance  c f
i nd i v idua l  spec res  mus t  be  rega rded  as  p re l im ina ry
es t ima tes .  Subsequen t l y  i t  i s  expec ted  tha t  re -ana lys i s
o f  ABS s ta t j - s t i cs  i n  t he  l i gh t  o f  f i e l d  samp l ing  da ta ,  and
new logbcok  i n fo rma t ion ,  w i l l  enab le  the  rev i s ion  o f
es t ima tes  o f  re la t i ve  abundance  o f  t he  ma io r  sha rk
s p e c i e s .

( i ) Vlhi  skery shark

CPUE fo r  wh iske ry  sha rk  i n  W.A .  has  been  dec l i n ing
i n  t h e  p a s t  3  y e a r s  i n  a l l  r e g i o n s  ( E i g .  a ) .  T h e
W.A .  CPUE rema ins  a t  t he  1o \ , / es t  l eve l  s i nce  7975 /76
and  the  Me t ropo l i t an  reg ion  has  the  mos t  se r i ous
p r o b l e m ,  I n  1 9 8 3 / 8 4 ,  C P U E  a v e r a g e d  1 2  k g 1 9 i 1 I n e t
km.day  wh ich  i s  l ess  than  l .  l i ve  sha rk  pe r
k i l o r n e t r e  o f  n e t  s e t .  F r o m  a  c o m p a r i s o n  o r  l e n g t h
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( i i i )

a i though as stated above, the adults of  both sexes
make a relat ively smal1 contr ibut ion to the total
ca tch .  S j - ze  co rnpos i t i on  da ta  fo r  sp r i ng  1984  and
summer l -985 did not reveal the presence of larger
bronze whalers seen in the sunmer 1978 sample, and
these 2 distr ibut ions were dominated by a large
juven i l e  rec ru i t  c Iass .  B ias  i n  marke t j . ng  may  have
been equal ly responsible for the apparent decl ine
in the proport ion of  medium and large bronze whaler
a t  t he  ma jo r  marke ts .

In South Afr ican waters,  the average l i t ter  was 10
pups  (Bass ,  d rAubrey  and  K is tnasamy  1973)  wh ich
agreed wel l  wi th the few fecundity reccrds which are
ava i l ab le  f rom W.A .  wa te rs .  The  l ow  fecund i t v  was
associated with a breeding frequency of once ler 2
yea rs .  The  age  a t  f i r s t  b reed ing  i s  no t  known .

The bronze whaler f ishery has rel ied on recrui tment
from each yearrs ner, /  cohort ,  an observat ion made
once  aga in  i n  marke t  samp les  i n  1985 .  The  adu l t
stock which produces this annual-  cohort  occupies a
hab i ta t  wh ich  i s  ra re l y  exposed  to  g i l l ne t  f i sh ing ,
so i t  therefore appears that the bronze whaler
component of  the overal l  shark f ishery may be less
l i ke l y  t o  be  a f fec ted  by  i nc reases  i n  f i sh ing
pressure. Al though to date the W.A. average CPUE
has shown no cause for concern over the 9 year
per iod shorr/n in Fig.  5a there may wei- I  be a long
1ag  pe r iod  assoc ia ted  w i th  age  a t  f i r s t  b reed ing .

Gummy shark

There has been some doubt expressed in W.A. about
the taxonomic status of  the cool  temperate stock of
white-spotted gummy shark f ished in l r - .a.
Ident i f icat ion of  specimens from deep water north
and south of  the Abrolhos Is and many specimens
taken  du r ing  the  c ru i se  o f f  t he  no r th  W.A .  coas t ,
(G loe r fe l - t -Ta rp  and  Ka i l c l a  1984 ;  G .  Ley land ,  pe rs .
comm.) has shown that the species Mustelus manazo
occurs here and is wide ranling in-a-Ep-TE"te r T;-
W.A ,  be tween  la t i t udes  13oS and  28oS.  Even  no re
impor tan t l y ,  t he re  i s  a  rea l  poss ib iL i t y  t ha t  t he
W.A. cool  temperate species of  white-spotted gummy
shark may be a di f ferent stock from that in
south-eastern Austral ian waters.  A key character to
wh ich  Wh j . t l ey  (1945)  re fe r red  i n  h i s  paper  was  the
absence of uter ine part i t ions separat ing embryos in
W.A .  spec imens  whereas  they  were  p resen t  i n
V ic to r i an  spec imens .  A t  t he  t ime  o f  rn / r i t i ng  an
attenpt is being made to separate stocks of  gummy
shark .  i f  more  than  one  occu rs  i n  ca tches .  U rgen t
attent ion is being given via an expanded f ie ld
s tudy ,  t o  resc l ve  th i s  p rob lem.  Eo r  the  pu rposes  o f
ca tch  and  e f fo r t  s ta t i s t i cs  i n  t h i s  paper ,  gumny
shark  i s  t hough t  o f  as  one  spec ies  ( see  I I I  A ,  p161 .
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been stated by sorne f ishermen that newly hatched
ch inaman  lea tbe r  l acke t  f o rm pa r t  o f  t h6  d ie t  o f
gummy sha rk  a t  t ha t  t ime  o f  t he  yea r .  I t  i s  t hus
poss ib le  tha t  h igh  f i sh ing  mor ta l i t y  on  gummy sha rk
has reduced i ts arbundance thereby al lowing i rnproved
su rv i va l  and  rec ru i t nen t  c f  t he  l ea the r iacke t .

Reg ions

The  b road  ove rv iew  o f  t he  W.A .  f i she ry  g i ven  i n  F igu re  3a ,
wh ich  was  ach ieved  by  comb in ing  spec i .es  and  reg ions ,  w i l l
t end  to  concea l  any  p rob lems  wh ich  a re  o r  cou ld  be
c ieve lop ing  w i th  a  pa r t i cu la r  spec ies  o r  i n  a  ce r ta in
reg ion .  However  when  < ia ta  were  separa ted  i n to  d i f f e ren t
reg i -ons  (F igs  4 -6 )  ,  t he  t4e t ropo t i t an  wh iske ry  sha rk
f i she ry  (E ig  4d )  c lea r l y  had  a  l ower  CPUE compared  w i th
o the r  reg ions ,  wh ich  sugges ted  a  rea l  d i f f e rence  i n  the
s f ,a te  o f  t he  f i she ry  he re .  Some o f  t he  more  obv i -ous
reasons  fo r  t he  occu r rence  o f  such  d i f f e rences  a re  :

Tha t  each  reg ion  has  a  un ique  h i s to ry  c f  f i sh ing
w i th  exp lo i t a t i on  ra tes  wh ich  fo r  h i s to r i c  reasons ,
i nc rease  a t  a  d i f f e ren t  ra te  i n  each  req ron .

n

( 4 ,

( i 1 )  The  to ta l  ava i l ab le  f i sh ing  g round  as  measure< l  b1 '
t he  l enq th  o f  coas t l i ne ,  and  the  CPUE o f  each
spec ies  o f  sha rk  on  those  g rounds  d i f f e r  i n  each
reg io r r .

( i i j . )  A  d i f f e ren t  spec ies  compos i t i on  occu rs  i n  each
r e g i o n  ( T a b l e  1 0 )  .

B o a t s ,  g e a r  a n d  t e c h n  i q u e s

There  have  been  improvemen ts  rn  a I l  a reas  o f  sha rk  f i sh ing
when  compared  w i th  f i sh ing  techn iques  used  i n  the  ea r l y
1970rs .  Among  the  mos t  obv ious  were  i nc reases  i n  boa t
s i ze  and  spec ia l i za t i on  wh ich  a l f owed  boa ts  to  f i sh  fo r
sha rk  more  e f f i c i en t l y .  They  i nc luded  i nc reased  use  c f
huJ , l  des igns  wh ich  were  p lan i -ng  o r  semi -p lan ing ,  and
au tomat j - c  recove ry  o f  ne ts  and  l ong l i nes .  I nc reased  usage
o f  nav iga t i ona l  and  f i sh ing  a ids  have  a l so  been  no ted .
Reduced catch rates and larger overheads have forced many
shark  f i she rmen  to  f i sh  more  gea r  and  se t  gea r  more  o f ten .

F i sh ing  i n ten t i ons  o f  sha rk  f i she rmen .

F i she rmen  who  se t  q i l l ne ts  o r  l ong l i nes  depended
modera te l y  t o  heav i l y  on  the i r  ca tches  o f  sca le f i sh
assoc ia ted  w i th  the  sha rk .  I n  add i t i on ,  bo th  the  ,ac t i ve l
sha rk  boa ts ,  as  we l l  as  the  ' pa r t - t ime t  sha rk  boa ts  needed
to engage in other f isher ies such as tuna on the south
coas t ,  and  rock  Lobs te r  on  the  wes t  coas t  t o  suppor t  t he i r
sha rk  commi tmen ts .  I f -  cou ld  read i l y  be  a rqued  t -ha t  t hose
f i  she rmen  whose  ca tch  o f  sha rk  was  be low  5  tonnes  l i ve
v /e igh t  pe r  yea r  ( i nc iden ta l  and  pa r t - t ime  boa ts )  rea l I y
be longed  t c  a  v re t f i sh  f l ee t ,  a  p ropo r t i on  o f  wh ich  may
ta rge t  on  sha rk  a t  ce r ta in  t imes  o f  t he  yea r .
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f ishery wi l I  have to be ver i f ied by a sustained f ie l i l  research
programme to study growth'  reproduct ion and novements.

During the analyses of  the catch data, i t  became obvious that
more precis ion was needed in catch informat ion recorded by ABS -
I t  i s  sugges ted  tha t  i t  wou td  be  pa r t i cu la r l y  bene f i c i . a l  t o
include some extra shark species codes. This would have the
advantage of separat ing and saving informat ion on species such
as thickskin,  eastern school,  grey nurse, penci l  and harnmerhead
which is being recorded by some f ishermen but lost  dur ing
computer processing. rn turn'  th j-s may help reduce the
magnitude of the tother shark'  category so that better
est imates might be obtained of the contr ibut ion of  bronze
whaler,  whiskery and gummy shark species in the composit ion of
mixed catches now being al located to 'other shark' .  An attempt
should also be made to clar i fy the headings on the Commercial
Fj-sher ies Product ion Monthly Return so that there is no chance
that di f ferent types of  informat ion wi l l  be recorded in the
same column (Appendix 1 and Appendix Figure L).  Speci f ical ly,
i t  is  suggested that the $/ord " total"  replace "average" in the
column B heading (Appendix Figure 1) to prevent gi l lnet
f ishermen frorn recording the averaqe length of  the separate
pieces of  net instead of the total  length of  net used per day.

Supplementary informat ion gained from the shark research
loglheets haG been useful  for providing a f i rst  incl icat ion of
getr  and f ishing, however a greater level  of  co-operat ion is
desired. Logbooks can be a source of very recent informat ion
which would not otherwise be avai lable for up to 18 months
1ater,  due to processing delays with late monthly returns. A
new logsheet has been designed, to enable informat ion for the 2
p r inc ipa l  f i sh ing  me thods  to  be  ob ta ined  on  a  se t  by  se t  bas i s .
t t r is logsneet has been incorporated. into a bound and pr inted
logbook. However,  a much greater logbook response from
fi ihermen is needed to provide a rel iable data base and i t  is
hoped that the publ icat ion of  th is report  and a concerted f ie ld
progranme to publ ic ise the togbook dur ing i ts pi lot  stage, wi l l
help to convince f ishermen of the importance of providing
correct and t i rnely logbook informat ion. wi thout such
co-operat ion the interests of  their  f ishery can never be ful ly
served. The di f f icul t ies descr ibed in this report  should be
suff ic ient to convince aI l -  f ishermen of the need for a greater
response  to  l ogbooks .
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TABLE 1 .  Reg iona l  ca tches  o f  shark  in  w.A.  (kg  l i ve)  in  1949
compared w i th  the  ca tch  o f  o ther  f i sh  and c rus tacea.
The sbark  ca tches  are  expressed as  a  percentage o f
t h e  t o t a l  f i s h  a n d  c r u s t a c e a  c a t c h  ( T . F . c . c . ) .

PORT SI]ARK OTHER CRUSTACEA PROPORTION TOTAI
SHARK

CATCH FISH o F  T . F . C . C .  C A T C H

SHARI( BAY

GERALDTON

FREMANTLE

MANDURAH

BUNBURY

AI,BANY

HOPE?OUN

r  2 6 4

4  8 9 9

50 426

2 455

3 7  8 7 2

2 t  6 8 2

5 2  8 5 2

2 r 2  0 7 r

1 - 7 2  0 9 2

2 7 6  0 5 0

L57 259

7  6 9  9 ' 1 6

L  t J t  + t t

4 3 0  1 1 7

1  1 4 5  1 9 9

2 4 2  5 3 9

7 54L

1 9

0 . 6 s

0 . 4 9

8 . 9 e

1 . 5 s

4 . ' 7 2

r  . 2 *

1 0 . 9 C

213 335

322  t90

5 6 9  0 1 5

167 255

8 0 7  8 6 7
'7 5'7 r57

482 969

REGIONAL
TOTALS

1 7 1  4 5 0 3  753  040  r  395  298 3  . 2 2 5  3 1 9  7 8 8
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TABLE 3 .  The 1983/84  reg iona l  and to ta l  shark  ca tches  by
shown in tonnes l ive r'/eight. within each regj"on
of the catch taken by a fishing nethod is sholrn
req iona l  ca tch  -

method are
the proportion
a s a g o f t h e

REGION GIILNET LONGLINE HANDLINE

RXGIONAI
nD^Dr rr\rE, MINOR CATCH

I,IETHODS BY ALI
METHODS

NORTHWEST
Proportion

EXMOUTH
Propor t ion

GERALDTON
Proportion

METROPO],ITAN
Proportion

BUSSELTON
Proportion

A],BANY
Propoxtion

ESPERANCE
Proportion

5 . 0
6 7  . 6 2

2 , 1
2 4  . 4 2

4 4 . 5
7 7 . 4 2

2 6 9  . 4
8 9 . 3 S

4 3 0 . 6
9 8 . 4 3

1 1 3 . 7
5 0 . 8 r

2 5 0 . 1
9 5 . 0 8

5 . 2
6 0 . 5 8

1 0 . 3 S

1 7  . 7
) . v 6

3 . 0
0 . 7 r

1 4 . 0
7 . 5 S

L . 4
0 . 5 t

2 . 2
2 9 . 7 2

0 . 2
2 . 3 8

7 . 2
2 . 1 t

2 . O
0 . 7 s

trace

0 . 1 *

o . 2
2 . 7 2

1 . 1
1 2 . 8 8

trace

3 . 7
1 . 2 8

0 . 3
0 . 1 8

0 . 8 8

0 . 2
< 0 . 1 9

8 . 6

3 0 1 . 6

4 3 7  . 5

1 8 7

7 . 4

5 . 9
1 0 . 3 9

8 . 8
2 . 9 *

0 . 8 8

5 7  . 6
3 0 . 8 E

1 1 . 5
4 . 4 9

TOTAL CATCH 1115 . 4

P r o p o r t i o n  8 8 . 3 S

8 7  . 4

6 . 9 S

4 7  . 2

3 . 7 9 0 . 5 8

7 . O

0 . 6 s

1262.8

1 0 0 r

(*) The formula for interconverting l ive weight and partial weight
(=  landed we igh t  (Aus t ra l ian  Bureau o f  S ta t j -s t i cs  Month ly  re tu rn)
c leaned we igh t  o r  d ressed v re igh t )  i s l

L IVE WEIGHT ( tonnes)  =  (LANDED WEIGHT(k9)  x  1 .59)  /  1000

4 6
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TAaLE 7. 1lI€ nuolrers of tioats by catch class landing shalk !n w.A., and the proportion (PPN) of ractiver and
'pa!t-tiee'bdts tn the fleet is shdn for 6 selected yeals. Boats have been altritrarily divided
accolding to their annual catch into rpart-lihe/seasonalr boats (tltose catching up to 5 ton.e ltve
ueisht of shalk pei yeai) ard 'actlve seasonal'/' full-ll.ne' (those boats catchlns Nre than s toMes live
{eight per year). Boat€ catching tess than 1 tonne of shalk each yea!, are assun€d to bave taken this
shark catch incidenta]ly to othe! targeE fishering opelations.

ANNOAI, NUMBERS OF BOA1S A.I.ID PROPORTION OF SHARX FLEET WITIIIN CA1E8 CIASSES

L915/76 t91A/19 1980,/81 t9ar/s2 \942/53 19e3,/84

INCIDENTAI CAIIHES
oF st{tRK < lt 105

PART.TIME
r-2t:

3-5t

4 6 . 0 1

22 .2 r

4 0 . 9 X

20 .0 r

3 4 . 6 r

2 7 . r X

29. L$ 3 7 . 2 r

1 9 .  A i

3 6 -  1 $

1 4 . 0 r22

4 5

24

34

32

4 6

36

4 5

2 2

2 9

I4

PAFI-TIIIE BOATS
SUB-TO!A! 6 S - 3 1 6 0 . 9 r 5 7 . 0 r 5 7 . 0 16 1 . 7 i 5 5 . 4 $

AqTIVE
6-10t

11-2ot

21-30i

31-6Cr

60+!

1 0  1 5 . 9 r

5  9 , 5 r

3  4 . a i

I  1 . 6 9

22 20.O\

t4 r2.7 ' r

2 3  1 ? . 3 r

15 12-0*

8  6 . 0 r

1 8  1 5 . 4 r

1 8  1 5 . 4 i

1 0  a . 5 r

I  0 - 9 r

23 r9.Or

1 9  1 5 . 7 r

5  5 . O r

2  L , 1 r

2 1,-1\

2 5  2 1 . 3 !

1 6  1 3 . 1 t

I  6 . 6 i

5  4 , 1 r

I  O .  A i

ACTIVE BOATS
5UB-T TAI, 3 1 . ? r 3 9 . 1 r 3 8 . 3 r 5 2 4 3 . 0 r 45 .9 r

NO. OF AqrIVE AND
PARa-ttr.tE BoAts

!OTA! SIIARK CATCTI

2 . 8

1 5 . 2

4 3 5

2 - A

1 3 . 8

147

3 . 1

1056

3 . 2

2 2 . 4

1328

2 . 9

1 4 . 1

1156

3 . 0

1 8 . 4

FOOTTiOTES L \9a3/A4, t-he plolDrtions of the 201 boats in the incidenta! shark catch class by plinclpat
fj.shins nethod rere: 53i handtine, 23t glllnet, r0l Ionsline dd 141 othe! fishing bethods.

tn 1983/84, the proporllons of the 66 boats in the part-tiie catch ctass by plincipal fishins
rcthod we!e: ?9t glllnet, 101 longline, 9t handline and 2t othe! oethods.

C. Ir 1983/84, the ploportlons of lhe 56 aclive boats by pllDcipal fishing eethod re!e: 91t gillnet,
7t longlile and 2r handline.

5 0
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WESTERN

AUSTRALIA

ro STATrsflcAL FrsHtNG
BtocKs

coAsTAl i€GloNs

L Nor lhwest  -W.A. bord€r (north) to Poi3ionie.  Pl .

2- Ermooth - Porl Hedlond io Cornoryon

3. G€roldlon - Denhdm lo Sondy Poini

4. /tletropolilon - Juri€n 8oy ro Monduroh

5. Bussclton -Bunbury lo Windy llorbour

6. Albony -Windy Horbou. to gcoufort lnl€l

7, Esperonce - Bremer Boy ro w.A. border ($urh)

6 -

The W A coast,  d iv ided into shark f ishing regions
composed of lodegree ABS blocks and the 200 m
contour are shown.

F igu re  1 ,
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EFFORT & CATCH PER UNIT EFFORT
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NUMBERS OF BOATS BY METHOD
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-- i io':: i- l

80
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77
7a

7e 19
79 80

F I S C A L  Y E A R

E.r-gure 3 (a)

71

/, i\,. , ..+
r - - - 9 ' ; - - "

The combined ca tch  o f  a l l  e lashobranch spec ies  except
ska tes  and rays  fo r  the  s ta t i s t i ca l  reg ions  Gera ld ion
to Espelance is shown iD tonnes l ive weiqht bv
h is tog lan  bars .  E f fo r t  i s  shown in  equ iva len i  un i ts
o f  g i l lne t  km.  days  ( t r -  -  -  -  :  -O)  ana ca ic i .
per  un i t  o f  e f fo r t  (CPUE)  i . s  shown as  kg lg i l lne t  km.
days  (A- - - . -A) .

The to ta l  number  o f  g i l lne t .  Iong l ine  and
h a n d L i n e  b o a t s  f r o n  1 9 7 5 / 7 a  t o  i g | 3 / 8 4  ^ t "
shown.  i r respec t ive  o f  reg ion  .

GILLNET BOATS '- _ -.

LONGL INE BOATS A-..-4

HANoLtNE goats o...----tr

81

( b )
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Figure 5.  The catch of  bronze whaler  shark ( tonnes,  bars) ,
e f i o r t  ( g i l l n e t  k m . d a y s ,  U -  -  -  -  -  -  D )  a n d  c a t c h  p e r  u n i t
of efforl (kglgillnet km.day a---------------- ) for (a] w.A.
Iexc luding Northwest  and Exmouth regions] ,  (b)  Metropol i tan
region,  (c)  Bussel ton region and (d)  Albany region f rom L975/76
t o  1 9 8 3 / 8 4 .
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A

B .

1 1  7 3  t

N = 6 0

2  t  r o c k

N = 2 4

SHAIX - Whiskery, blonze whaler, gL-omY. calPet, Chickskin, and
other nino! sPeeies

5 4  t

BAIT - Pi lchald, scaly mackerel,  sar 'dy sPrat '  sea mullet '

ye l f ow-eye  nu l l e t ,  sa lmon  &  l e r r i ng '

8 5 2  |

ROCK LOBSTER - Southern rock lobster & weste!!t  rock lobster

TUNA - southeln bluefin tuna, skipjack tuna

' t 8 7  r
1 2 3  t

N = 3 6

FH+T

t l
t l

LARGE SCAI,EFfSE - Samson f ish, snapFe!, jelrf ish' groper, queen
snapper & other sf. .acies

Figure 9.  The composit ion of  the ent j - re 1982/83 catch ( tonnes
I ive) f rom al l  f ishing act iv i t ies of  (a) the total  group of 60
boats encountered on the 1982 f ie ld study, (b) the 24 vrest
coast boats and (c) the 36 south coast boats.  fn this sample,
bai t  species v/ere taken by var ious methods such as purse
se ines ,  beach  se ines  and  g i t l ne ts ,  whereas  l a rge  sc i l e f i sh  were
those ei ther caught on the same gear and at the same t ime as
shark or by handl ine on or near grounds worked for shark.
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Appendix 1.  The _Austral ian Bureau of Stat ist ics CornmerciaL
It lonthly Return.

At a March 1985 meet ing of  Esperance shark f isherrnen, the
f igures for the combined f ishing ef fort  for the Esperance
region were chal lenged because the formula used assurned 1 set
per 24 hour per iod. I t  was said that several  Esperance
f ishermen work up to 3 sets per day. This led to a
re-examinat ion of  the ef fort  data on the monthLy returns for
1983 /84  ( see  Append ix  F igu re  L ) .  The  j . n ten t i on  was  to  mu t t i p l y
the exist ing ef fort  f igures by the number of  sets to produce a
better est j -mate of  ef fort .  However,  manual inspect ion of
commercial  monthly returns showed that some indiv idual
f ishermen's recor i ls were inconsistent.  In fact ,  3 types of
records were discovered as entr ies by gi l lnet f ishermen.

TYPE 1 RETURN (Refer to  Append ix  F igu re  1 . )

Column A contains the number of  gi l lnet sets rnade per day.
Column B has the correct dai ly total  length of  net used per

set .
CoLumn C has the nunber of  f ishing days per month.

In the ent i re W.A. f ishery type 1 returns are in the Fajor i ty,
and are even more conmon in the Esperance region, represent ing
the operat ions of  fu11 t ime shark boats.

TYPE 2 RETURN (Refer to Appendix Figure 1)

Co lumn
Co lumn

Co lumn

Type 2 returns were found to be

individual  pieces of  net used
o f  each  p iece  o f  ne t  used ,  no t

f ishing days per month.

in a minor i ty.

TYPE 3 RETURN (Refer to Appendix Figure 1)

Column A contains the number of  pieces of  net used.
Column B contains the correct dai ly tota] .  length of  net used.
Column C contains the number of  f ishing days in the month.

Type 3 returns were in the minor i ty and thus the best est imate
of gi l lnet ef fort  that can be obtained at present f rom the
formuLa can only incorporate number of  days f ished and gi l lnet
length. Hohrever i t  was conf i rmed at a meet ing at  Busselton in
March 1985 that shark f ishermen on the west coast in general
set once per 24 hour per iod. Thus i t  wi l l  not be possible to
incorporate number of  sets per day into the formula unt i l  each
individuaL shark f ishermanrs operat ional  strategy has been
documented. This type of data ( the Shark Database) was
gathered on the October 1985 f ie ld t r ip.

A contains the number of
B has the average length

total  length used.
C contains the nunber of
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Appendix 2.  Chanqes in gummv shark abundance in Geographe Bay.

In  1943 ,  ! 4 r  G .P .  Wh i t l ey ,  a  no ted  Aus t ra l i an  f i sh  taxonomis t ,
prepared a report  on the newly establ ished shark f ishery of
W.A .  ope ra t i ng  ou t  o f  Bunbury  a t  t ha t  t ime  (Wh i t l ey ,  1943) .  He
used a ser ies of  longl ine sets to determiDe the catch rates and
spec ies  conpos i t i on  o f  sha rk .  Wa lke r  (1979)  compared  Wh i t l ey ' s
resul ts l^ t i th the resul ts of  his own longl ine survey carr ied out
some 30 years later in the same general  region. Al though the
longl ine sets v/ere made in .Tune and July by Whit ley but Apr i1,
October and November by Walker,  the comparison was thought to
be val id because advice from f ishermen suggested that guruny
shark did not show much seasonal i ty in terms of abundance or
migrat ion to or f rom Geographe Bay, before f-hey became so
sca rce  i n  ca tches .

In order to test  the nul l  hypothesis that the mean catch rate
o f  gummy sha rk  was  no t  s ign i f i can t l y  l ov re r  i n  Wa lke r ' s  f 975 /76
long l i ne  su rvey  than  i n  J .943 ,  t he  S tuden t r s  t - t es t  v ras  used  to
conpare the mean catch rates. A l - ta i led test-  was performed on
the data, and the resul ts were examined at the 95* corr f idence
l im i t s .  The  c r i t i ca l  va lue  fo r  t  i s  1 .753  fo r  t h i s  t es t  w i th  15
degrees of f reedom.

. F h a r a f  n r a

t  { c a l c  ) ( x .  -  x ^ )
L Z

z .  ! )  z u

where ,

I l  i s  mean  ca tch  ra te ,  1975 /75
,t

{  i s  mean ca tch  ra te ,  1943,

=  0 . 0 0 5 6

=  0 . 9 9 4 5

gummy shark/  100
hook s

gunmy shark/  100
hooks

N,  i s  number  o f  samp les ,  L975 /76  =  7
N i  i s  number  o f  samp les ,  1943  =  10
V 6 r i a n c e  ( S . 2 )  o f  7 9 7 5 / 7 6  c a t c h  r a t e s  =  0 . 0 0 0 0 5
V a r i a n c e  ( S l 2 )  o f  1 9 4 3  c a t c h  r a t e s  =  1 . 3 0 5 3 0
Degrees of f reedon = 15

As  t ( ca l c )  exceeded  the  c r i t i ca l  va lue  fo r  t ,  i t  was  necessa ry
to reject  the nul l  hypothesis and accept the al ternat ive
hypothesis,  that the mean catch rate of  gurnmy shark was
the re fo re  s ign i f i can t l y  l ower  i n  I 975 / ' 76  than  i n  1943 .
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A .

n d i x  3 .  S i z e

The NoRMSEP method makes

The need to know the
d is t r i bu t i ons .  Th i s
for bronze whaler.

s i t ion methods and r ress lons .

Size cornposi t ion methods

To convert  market measurement data from part ia l  length
(PL) to total  length (TL) and to be able to predict .  a
Dart ia l  weiqht f rom a known PL, a ser ies of  regressions
irere calcul i ted. the PL/TL ser ies were based on
measurements made at sea on f ie ld t r ips between 1975 and

1982 whereas the PW/PL ser ies were obtained from ear l ier
f ie ld t r ips and from market measurements between 1974 and
1978 and were recommencei l  f rom spr ing 1984 at the
Metropol i tan markets.  The l ines of  best f i t  for  the data

were i inear regressions for the PLITL data but curvi l inear
reg ress ions  fo r  t he  PW/PL  a la ta .

When the plot ted distr ibut ions for s ize composit ion \ ' /ere
inspected, i t  was found that there were 3 component
distr ibut ions in the bronze whaler data.  A computer
prograrune '  NORMSEP, wri t ten by Abramson - 

( l -971),  based
ihe -s ta t i s t i ca l  t echn iques  o f  Cohen  (1966)  was  chosen
separate these component distr ibut ions. The procedure

est imates the meani,  var iances, and proport ions of  the
component normal- distributions formi-ng the total length
freluency distr ibut ion of  the bronze whaler sample'  I t

snor i ta b6 noted that the resul ts produced approximate the

true values as the sample size was insuff ic i -ent to alLow

the rout ine to produce a precise resul t .

several  assumptions :

exact number of  comPcnent
assumpt ion  i s  sa t i s f i ed  i n  t he  resu l t s

( 1 )

(21 The need for a visible separation between comPonelt -
distr ibutions. This is also reasonably wel- l '  sat isf ied in
the  resu l ts .

(3 )  The need fo r  an  adequate  sample  s ize .  Cohen (1"966)  has
suggestecl that ther6 should Le at least 500 observations
toi 

-distr ibutions 
with more than 2 components. This

cri terion \{as not satisf ied in the results for the bronze
whaler summer 1978 sample, in which the total was 126'

7 0
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