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FOREI,IORD

To further ad.vance knowledge of the seasonal distribution
and abundance of Spanish mackerel in the waters off the
north west coast of  Western Austral ia,  i t  was agreei l  between
the comnonwealth Department of Primary Industry anil the
Department of  Fisher ies ancl  Wi1d1ife,  Western Austral- ia that
an exploratory gi lJ-nett ing programme be ini t iated.

Informat ion on seasonaL catches of Spanish mackerel
of f  some parts of  the Western Austral ian coast were
extracteal  f rom the Western AustraLian Departmentr s
register of  f ish catch stat ist ics and from the
analysis of  these data (APPENDIX A) the decis ion
on time span during which the progranune should be
carr j -ed out was decided. This per iod was from Apri l
to November .

The f inancial  arrangements for costs shar ing between
the Department of Primary Industry and the Department
of Fisher ies ani l  Wi ldl i fe r , /ere such that the
commonwealth would contribute eiqht thirteenths to
the costs of the progralnine which was to be of at
Ieast 90 days durat ion'  at  an est imated cost of
$130 ,000 ,  Any  use  o f  t he  p roceeds  f rom the  sa le
of f ish caught dur ing the vessel  charter per iod
would, subject to Minister ia l  approval- ,  be used to
extend the charter per iod i f  desired'  or else be
divided proportj-onally between the Commonwealth
Fisher ies Devel-opment Trust Account and the Fisher ies
Research and Development Fund of the Department of
Fisher ies and Wildl i fe of  Western Austral- ia.

A tender schedufe for the charter of  a sui table vessel
was drawn up and duly advertised in national- newspapers
in Apri l  1981. The successful  tenderer was accepted
in l -ate May 1981.

The programme commenced in mid ,June 1981 using the
chartered gi11 net f ishing vessel-  "Rachel" ,  which
was manned by four persons and one or two officers
from the departments of the government charterers.
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l
( i i )  eva lua te  v iab i l i t y  o f  poss ib le  ope ra t i ons

by Austral ian f  i  shermen

(i i i )  demonstrate,  by arrangement,  to interested
professional f ishermen the Spanish mackerel--gi1lnet 

f ishing methods and techniques.

Secondary object ives of  the progranrme were to -

( i )  Trol l -  for Spanish mackerel  and tuna at al l
opportune t imes to al1ow for comparisons
to be made between catch rates obtained
by both methods of f ishing and obtain
informat ion on areas of  greatest accumulat lon
of mackerel  .

( i i )  Co l l ec t  b io log i ca l  i n fo rma t ion  re la t i ng  to
length, weight,  sex, sexual development and
stomach contents of  species caught.

( i i i )  Reco rd  sea  su r face  tempera tu res .

( i v )  samp le  musc le  t i ssue  f rom sha rk  spec ies
taken so that methyl-mercury content coul-d
be  assessed .

The charter vessel  operated on a commercial  basis
r . ' i  +  1  A ! ' 6  r a a a r A  f  a r  + h a  n h i a r ' l -  i  r r a c! L Y u r v

2 DESCRIPTION

2 . I  C H A R T E R  P E R I O D

. r .ha .-harf  Fr ner iod extended from the l6th June to
the  t6 th  oc tobe r ,  1981 ,  a  to ta l  o f  123  days .  The
vessel-  was off  charter for th ir teen days dur ing
September due to mechanical  breakdown. Detai ls of
f i sh ing  ope ra t i ons  a re  g i ven  i n  Append ix  C .

z . z flt(-trf|)

The vessel  commenced operat ions from Darwin and the
area from the Western Austral iar . /Northern Terr i tory
border to North west cape, I {estern Austral ia was
explored, Most f ishing act iv i ty was concentrated
in the area between Broome and Port  Hedland.
whar fage  ( t y ing  up  and  un load ing )  t ook  p lace  a t
B roome,  Po r t  Hed land  and  Damp ie r .

2 . 3  V E S S E L

The  21 .35  me t re  vesse l  ,  "Rache l " ,  was  cha r te red  to
ca r ry  ou t  t he  f i sh ing  ope ra t i ons .  Th i s  vesse l  had
been engaged in gi l lnett ing for Spanish mackerel
i n  Nor the rn  Aus t ra l i an  wa te rs  p r i o r  t o  cha r te r .  1 t
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A net designed t :o mesh squid was attached to the end
o f  t he  g i l l ne t .  Th i s  f  a i l - ed  to  ca tch  any  squ id  du r ing
seven  se ts  and  i t s  use  the rea f te r  was  d i scon t i nued .

2.5 TROLLING OPERATIONS

By far the best catches of mackerel-  were made by
t r o l I i n g .

A  un i t  o f  t r o l l i ng  gea r  used  cons i s ted  o f  a  15cm
'Ha lco '  t una  j i g  w i th  a  1 .5  me t re  t race  o f  'Mar l i n '
w i r c -  a  s t a i n l e s ^  - ' ^ ^ 1  r ^ ^ 1 1  r ^ ^ ^ - i - r  s w i v e l  c o n n e c t e d! s 4 !  r r r Y

to approximately forty metres of  I2mm diameter cotton
' sash  co rd ' .  Macke re l  t ended  to  f i gh t  ha rdes t  when
in iL ia l l y  hooked  so  a  l eng th  o f  heav ie r  so f t  1ay
rope (16mm diameter)  was t ied to the sash cord to make
i t  eas ie r  t o  pu1 I  i n  t he  f i r s t  f ew  me t res  o f  t he  t ro f  . l
t ine. In i t ia l ly rubber shock absorbers were t ied to
some of the trol1 f ines to reduce break-offs and
^ ^ h c a d , r 6 n +  l  n e e  n F  f  i  e h  h r 1 +  r ^ r o r a  d  i  s n a n s o d  w i  t hv v r r !  u Y  u v r r  e

l a te r .  P ink ,  wh i te ,  red  'Ha fco r  l - u res  and  'Ba r ra
qn6 . rhq r  wore  r r sed  w i th  SucceSS bu t  t he  mos t  success fu l
r n n o r  r o n  + , . \  h a  l -  h a  n  i  n k  r H :  l  a n  r  l  r r r ps y t / s q  !  u u

Severa f  mod i f i ca t i ons  were  made  to  the  j i gs  to  enhance
the i r  l ongev i t y .  The  se l f  t app ing  sc rew ho ld ing  the
hook to the j ig was replaced with a bol t  and nut.  The
brass r ing in ine leading edge of the lure was replaced
w i th  a  w i re  t race  p laced  th rough  the  p las t i c  body .

Wi th  the  use  o f  ou t r i gge rs  as  many  as  ten  t ro l l  l i nes
were operated. at  one t ime, with three persons tending
the  l i nes  and  the  rema in ing  th ree  p rocess ing  the  ca tch .

2.6 PROCESSING AND RECOVERY

The mackeref were headed, gutted and placed in the
br ine tank soon after they were caught.  Usual- fy at
the end of the day the f ish were removed from the br ine'
snoods were placed around the tai ls and they were hung
ln  the  b fas t  f reeze r  un t i l  f r ozen ,  a f te r  wh ich  they  were
then stacked on the f loor of  the freezer unt i l  they
were bagged for t ransport .

Ave rage  recove ry  we igh t  f rom a  sma l l  samp le  (10 )_o f_
mackeiel  ranging in whole weight f rom 2.8 kg to 14 kg
was  de te rm ined  to  be  81 .3% o f  t he  who le  \ ' ve igh t .  F rom
this smalf  sample a trend in increase i rr  recovery rate
w i th  i nc rease  i n  s i ze  i s  i nd i ca ted .  I n  t h i s  samp le  i t
r a n o c d  f r o m  7 4  - 5 e -  t o  8 6 . 9 ? .

T h o  w c i c r h l -  o f  a l l  m a c k e r e l  m e a s u r e d  a n d  w e i g h e d '

together  wi th the est imated weight  (der ived by means
of  the Iength, /weight  re lat ionship curve)  of  mackere l

m e a s u r e d ,  b u t  n o t  w e i q h e d ,  w a s  1 4 4 8 4  k q '  T h e  r e c o v e r e d
w e i g h t ,  a f t e r  p r o c e s s i n g ,  w a s  I 1 , 9 7 6 . 3  k g  r e s u l t i n g
i n  a n  a v e r a g e  r e c o v e r y  r a t e  o [  8 0 . 7 ? .
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The  resu l t s  g i ve  some ind i ca t i on  o f  t he  po ten t i a l  f o r
trol l ing for Spanish mackerel  in these areas. However,
because of the vastness of  lhe area surveyed and t ime
avai lable to carry out th is survey, actual  numbers
should be treated caut iously when determining possible
comrnercial  operat ions on a long term basis.

H i . r h a s f  . ' , a f  . h  r F + 6 c  I l r r  l g g 6 6 i 6 t e d  W i t h
f  . i n . \ d 1 . a n h i  i . '  f  o a l -  r r r a q  e r r . h  a c  h r n L e  - L ^ -  l  d  - h n  - r ^ " h nu v l / v 9 r  q v r r t e  ! u q u u

i s l ands .  The  vesse l  d id  no t  work  i n  sha l l ow  wa te rs
c l -ose  i nsho re  and  i t  i s  poss ib le  tha t  t he  use  o f  do r ies
to f ish these shal lower areas may have yielded higher
ca tch  ra tes .

3.4 MACKEREL CATCH BY M'ONTH BY TROLLING

D r r r i n c  t h e  s r r r \ r e . ,  n ^ r ' i n n  + } a  h i  ^ h 6 c + -  C P L H  O f  0 . 7 0q q !  4 r r Y

o c c u r r e d  d u r i n g  A u g u s t  w i t h  a  c a t c h  o f  9 , 3 1 1  k q .
Analysis of  c atch/area/month is shown in Table 3,
F j  ^, , -^ ? , r ' } i^  ?\ . . rage CPLH increased sharply f  rom
June  to  Augus t ,  bu t  t hen  dec reased  rap id l y  t o  0 .03
i n  O r . f n l - r e r  A r r a i r r  f h a q o  f  i  r r r r r a e  c h O U I d  b e  U S e d  a S

a guide only because the vessel  f ished di f ferent
areas in di f ferent months and did not cont inue to
f ish in areas of  apparent highest abundance.

r l h a  ^ . { _ ^ l - ,  n a r  r l r r z  f  ^ r  { _ h 6  r r o c c a l  u t r c  h i  ^ h ^ r f  i  -
! , e r  u q - y  w q r  r r t v r r e -  L  f  r r

' . ' i  l . h  - -  n €  I  i  f  i  e h  n o r  d . a r r  l l h a. 1 u g u r L  w f  L r r  a r r  < r v e l u Y u  ! / L !  u u y

I a rges t  ca tch  taken  by  t ro l l i ng  i n  any  s ing le  day  was
2 1  (  q n a n i  e h  m a n k e r e l .

3.5 COMPARISON OF CATCH ETC. BY THE TWO FISHING METHODS

A comparison of resul ts obtained by the two methods,
. r i I I n e f t i n o  a n d  f r o l  1 r - -  I -  - " - - - - - :  ^ ^ '  i n  T a b l e  4 .

' I h e  s r r n e r i  o r i  f v  i  n  r . a f  r . h  a n d  r . a f  r . h  n e r  r r n i t  o f  e f  f o r t
by the trol l ing method is evident and is more clear ly
shown in the sect ion on rat ios of  f ish catch bv
number and weight by hour and day.

BIOLOGICAL DATA

4 . 7 MACKEREL SAMPLE SIZE

A to ta l  o f  1662  Span ish  macke re l  ( scomber :omorus  commerson)
was taken dur ing the survey, of  which 1598 caught
w i th  t ro l l  l i nes  and  64  caugh t  i n  t he  g i l l ne t .

The LCF (Iength from t ip of  the snout to the caudaf
fo rk )  o f  1435  Span ish  macke re f  was  measured ,  657  were
weighed and the gonads of 628 were exannined.

1 0
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4 . 6

and thj-s relat ionsh. ip is shown in Figure 6 for 293 females
examined.

The gonad index was cafculated for f ish samples at  four
di f ferent local i t ies over the four month per iod of  the
survey (Figure 7) .  No di f ference appeared in the state
o f  sexua l  ma tu r i t y  o f  t he  f i sh  caugh t  i n  d i f f e ren t  a reas .
Furthermore, pract ical ly no dj- f ference was detected
between f ish caught in July and those caught one month
l a t e r  ( F i g u r e  8 ) .

The  f requency  d i s t r i bu t i ons  o f  gonad  ind i ces  i n  d i f f e ren t
l eng th  ca tego r ies  were  ca l cu la ted  (Tab le  6 ) .  F i sh  o f
Iengths greater than 99cm LCF, appeared to be more sexual-1y
a d v a n c e d .  ( m o d a l  G . I .  =  . 6  t o . 6 9 9 )  t h a n  f i s h  b e l o w  9 9 c m
i n  l e n s t h  ( m o d a l  G . I .  =  . 4  t o  . 4 9 9 )  .

MACKEREL CATCH RATES AND WATER TEMPERATURE

Spanish mackerel  were capght in suSface waters ranging
' i  n  t emoera f  r r re  f  r om 2 I .5 "C  Lo  2 ' l  . 4 "C .  Ca tch  ra tes
(f ish/hour t rol led) related to surface temperaEures

: r a  e h a u r n  i  h  F i  ^ 1 r 1 6  q  u r h a r a  l - h o  h i  d h a c l -  - - a + - h  r ^ + a e

are shown to have been obtained in the ranqe 22"-24'C.

cursory examinat ion of  catch rate distr ibut ion by area
and  mon th  (Append ix  A )  sugges ts  tha t  t he  popu la t i on ,
o r  a t  l eas t  some pa r t  o f  t he  Span ish  macke re l  popu la t i on ,
migrates southwards dur ing late spr ing, summer and
au tumn and northwards dur ing the winter months.

Th is  apparenb  pa tEern  o f  m ig ra t i on  c lose l y , -pa rg l l e l s  t he
southward and northward movement of  the 22"-24-C surface
isotherms dur ing the year (Appendix B, Source: GOSSTCOMP.
Sea  Sur face  Tempera tu re  Char t s ,  EQ090E and  SHO90E -
m o d i f i e d ) .

The  sou the rn  l im i t  ( ca .  f a t i t ude  34os )  o f  t he  22oc
isotherm approximates closely the southernmo$t repoxted
ca tch  o f  Span ish  macke re l  a t  t he  Bouvard ' s  Ree f  (33 -S)  .

4 .7  SHARKS

of  the  sha rks  caugh t  i n  t he  g i l l ne t  du r ing  the  su rvey  the
species of  commercial  importance were the black t ip shark
o f  t he  genus  ca j  cha - rh j r2us .  These  a re  sma l l  sha rks ,  some
of which were observed to be sexual ly mature at  only
80cm in length (an 82cm female carr ied two 18cm embryos) .
OnIy those sharks between 60cm and 16Ocm were considered
to be of conmercial  importance.

3  677k9  o f  b lack  t i p  sha rk  were  caugh t  du r ing  the  su rvey
and biological  measurements were made on 129 of the
sharks which comprised this catch. Seventy of  those
sharks  measured  were  fema les  wh i l e  59  were  ma les ,  ( sex
ra t i o  o f  1 .19  fema les  :  1  maLe)  .  The  ave rage  l engLh
of the sharks ( t ip of  the snout to end of the dorsal-
l obe  o f  t he  ta i l )  was  106cm.  The  l eng th  f requency
d is t r i bu t i on  i s  shown  in  F iqu re  10 .

t 2
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The net was sui table for catching sharks al though these
were  no t  a  p r ime  ta rge t  spec ies .  Ana lys i s  o f  musc le
t issrre- f rom a l imited number of  specimens caught,  to
determine mercury content,  indicates that the potent ial
f . ' r  da\r6 l6r,mcnt of  a market for th is relat ively abundant
black t ipped shark may face problems with health
regulat ions; the most recent Nat ional  Health and
t ' , tedical  Research Counci l  recornmendat ion is for mercury
in  the  f i sh  ca tch  no t  t o  exceed  a  mean  va lue  o f  0 .5  mg /kg
nor a maxamum of 1.5 mg/kg in any indiv idual  f ish'

5 .2  TROLL ING

Although the vessel  was not speci f ical ly f i t ted out for
rrnl  I  i  nrr  :nr l  ' 'one of the cre\" /  had any developed expert ise
L ! v f + ! r r Y

in th is method of f ishinq, as many as 215 f ish per day
were taken by trol l ing. Catch rates var ied between areas
and t imes of-  day but overaf l  averaged 19 f ish per day
and could have been higher had more ef fort  been expended
where relat ively large concentrat ions of  mackerel  had
been  loca ted .

/ - ^ m n r r i  c n n  n f  n : + r . h  f k c r l  r ) e r  f r o l  l i n r r  h n r r r  r r s i n o  s i v
\ , u r L L } J q  i  u q  L e r r  \  r l Y  /

t i n6s ,  w i th  ca tch  ( kg )  pe r  ne t  hou r  se t  shows  tha t
t ro l l i ng  was  14 .4  t i r nes  more  e f fec t i ve  than  g i l l ne t t i ng
w i th  a  ne t  o f  t he  s i ze  used .

5 . 3  V E S S E L

The large distances involved in moving bet i teen f ishing
grounds require a vessel  f ishing in this region to have
long end.urance, for ' t  fuel  consumption and the capaci ty
to hold the catch for at  least several  days in f rozen
cond i t i on .

A dual purpose vessel-  able to f ish for reef f ish when
Spani sh'  ma-ckere 1 are scarce would enhance the chance of

success of  a f  j -shing operat ion in these waters.

AREAS

Economical l -y v iable catches by trol l ing were Limited to
very speci f i "  . r" .s but i t  is  doubtful  that high catch

rates in these areas could be maintained for extended
periods und.er heavy f ishing pressure.

F.,rnl  o i  f  at ion of  the resource on a conmercial  basis would

require the tact ic,  of  f ishing a number of  grounds for
short  per iodsf to be adoPted.

Likely areas '  other than those descr ibed as having good

potent ial  ,  and which did not produce mackerel  dur ing the
iutv"y,  are around the Monte Bel lo Is lands, Exmouth Gulf

region, Bonaparte Archipelago and Holothur ia Banks'

These areas could be expected to produce economic catches
i f  f ished at the appropr iate t ime of the year in
posi t ions where known favourable topographic features
b .c . r t ,  i , e .  c fose  to  ree fs ,  ove r  banks  and  a long  "d rop

o f  f s " ,

E , A
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S E T  N O . DATE POSITTON
(GRID)

C T c H TOTAI, CATCH
( k q s )

SIIARK TUNA MACKEREL REEF FTSH KINGFISH SAILFISH

38

39

40

4 I

4 3

44

4 7

4A

19/a

22/a

23/a

3a/a

r9  / 9

22 /9

23/9

26/ 9

2 t  / 9

2e/9

3/ro
'7 

/ro

I12 I

l 8  21

1920

1915

19L8

2016

2 r l 5

2L r4

2 \ I 4

22r3

1915

( 2 )  3 0

t3 )  
- 2

( 1 6 0 ) 3 r 2

( r4 )  40

( 2 ) 2

(9 )  l e

( 1 )  1 0

( 1 )  3

( 1 ) 4

( 6 )  30

( r e ) t s :

( 1 )  3

( r 5 )  4 5

( 2 )  6

\ 2 )
t 4

( 1 )  7

( 9 )  - 3 6

G )  
e 7

( 2 )  4

( 3 ) L 8

( 2 )

( 4 )

(20  )

5

L2

t6o
( 8 ) 40

( 3 ) L2

( 2 ) 40

30

6

L6

360

150

L20

18

3

8 1

16

3

344 (64 )  3s6 1 4 3 3 L l 4a 4a44

NOTES: Weights of  f ish are givenas

( ) indicates nu,aiber. of

L  i  _ d  i c a  L e s  e s t - n a l e d

$rhole werqhts

f ish in gr ids -  60 nm gr ids

weight
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9. TABLE 4 - SUNNRNV RruI
PER UNIT  OF  EFFORT

Size  o f  ne t

Nunber of troll l ines

CATCH

Number of Mackerel

Total we j-ght (kg)

Av .  V ie igh t  o f  f i sb

EFFORT

COMPARISON OF CATCH

F O R  S P A N I S H  M A C K E R E L

EFFORT AND CATCH

BY GEAR TYPE

ITEM TROI.L LINE

I
I

Nunber of

Number of

Number of

Av. Number

Av. Number

CATCH PER

l 5 9 B

L 4 4 A 5

9 . 0 6

8 5

7 0 I  . 2 5

B  . 2 5

u d ) , -  a a > r r e u

hours fished

n f  h n r r  r c  /  e o i -

of hours/l ine/day

T]NIT OF EFFORT

f i  sh lse t

fi-sh/day

fish/hour

f  i sV l ine /hour

(kg)  o f  f i sh  caught , /se t

(ks )  o f  f i sh  caught /day

of  Mackere l  ca  ught /hour

of Mackerel caught/hour/

.l- ine

Number of

Nunber of

Number of

Number of

Av .  Weigh t

Av .  Weigh t

t re iqh t  (kg)

weiEht (ks)

RATIOS

Nurnlc er

Nrmber

Weight

Weight

Weight

of f ishlday

o F  F i c h / h n r r r

(kq)  o f  f i sh /day

(kq) of f ish/hour

(ks) of f ish,/day

1 8  . 8 1

2  . 2 a

o , 3 8

1 7  0 .  4 1

2 0 . 6 6

3  . 4 4

1 4 . 3 5  ( 6  l i n e s )

8 . 7 7  ( 6  l i n e s )

2 3 . 4 4  ( 6  l i n e s  )

1 4 . 4 5  ( 6  l i n e s )

3 . 9 1  ( 1  l - i n e )

l39om x l5m
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IO.  APPENDIX D.  DETAILS OF FISHING VESSEL

Length :  2 l-  .  35 m
B e a m  :  6 . 7  m
D r a f t  :  3 . 1 3  m
Construct ion :  SteeI
Da te  o f  Cons t ruc t i on  :  1975

M . i  h  F n ^ i  n 6

Make :  Kelv in TS8
N ^  ^ f  a \ r l  i  n d c r c  :  $v J  r  r r r v v  !  v  .

R . P . M .  :  1 O O O
P O W e r  :  3 Z V  1 1  . Y .

Reduct ion Gear Rat io :  3: l

luxi l iar igs
Make :  Dorman LDz Diesel
P o w e r  :  7 1  H . P .
AC,/DC Voltages Avai lable .  24O

2 4
Range of Vessel :  35OO naut ical
Fue l  capac i t y  :  1352o  l i t r es

Net Reels

Type of Dr ive :  2 x Raymond low pressure hydraul ic
Power  Ava i l ab le  :  25  H .P .
Retr ieving Rate :  var iable metres/min
Reel Diameter :  18oO mm (both)
Reel width :  13oo mln (both)

Fish Haldling ald I{o l.dinq

R e f r i g e r a t i o n :

( i )  B las t  F reeze r  :  Tw in  Un i t  Ke l v ina to r .
Capaci ty :  2ooo kg. Throughput/24 hours -

2oOo kg
( i i )  Ho Id  capac i t y  :  2oooo  kg  ^

Holding Temperature :  -3O"c at  least
/ i i i \  R c f r i  o e r a t e d  S e a - w a t e r

Tank Capaci ty :  I4ooo kg, lmmersron

Ectro Sgunder

Make and Model :  Furuno FUV 12,Bottom Expansion
with Osci l lograPh and Universal
Graph

Range :  5Oo fathoms
Frequency :  28 and 2oo R] lz

Other

&  4oO vo l t s  AC;
vol ts Dc
mi les

Deck Light ing
5 x IOOO watt
5 x 5OO watt
- ^ ^ !  I  i ^ r r +  i h
- P U L  r f  Y r r  u  r r r

15'  dinghy with

fo r  N igh t  F i sh ing  :
l ights

1i  ghts
c r o w ' s  n e s t
outboard motor

w l r L l A V  C  B R O W N .  G o v s ' r r




