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I

The most important thing to be understood is that the species of
tuna of greatest commercial value ilo not normally frequent inshore
waters but form a truly pelagic and oceanic group of fish which
are known to make wide migrations, and it is during these migrat-
ions that some parts of the population (juvenile mainfy) enter the
coastal fishery'. Most of the world catch is taken in the open
waters of the main oceans.

I I

world product ion of  tuna
000 tonnes. Product ion
tonnes  l n  1972 .  i . e .  an
tonnes annual ly.  (nigs.

!{ORLD TUNA PROUUCTION

and  tuna -1 i ke  f i shes  i n  f 963  was  I , 265 ,
has  i nc reased  ove r  t he  yea rs  to  1 ,707 ,000
average increase of approximately 44,000
2  ( a )  ,  2  ( b )  )

Most of the increase in productj-on has come from yellowfin and
skipjack (striped tuna) which are being taken by surface fishing
techniques (po1e-and-1ine and purse seine net) rather than by
longline which captures the deep-swimming anal generally adult port-
ions of the tuna populations. The adutrt portions of those tuna
stocks vulnerable to the longline technique now appear to be fully
exploi ted; thus i t  seems that most of  the future increase in tuna
production will depend on further exploitation using the surface
f ishing techniques.

The Japanese, South Korean and Taiwanese fishing fleets produce
pract ical ly al l  of  the longl ine-caught tuna. A11 other countr ies
producing tuna, incl-uding those just mentioned, use the surface
f ishing techniques ( tables l - (a),  1(b))  Figure 3 shows the product-
ion by gear type, and Figure 4 shows the breakdown of longline-
caught f ish by major producers.  In Figure 3 i t  appears that long-
l- ine f ishing product ion has stabi l ized at around 400,000 tonnes
per  yea r .

I I I  UTILISATION, PRICE AND FUTURE I]E[']AND
The United States of America, Japan and Western Europe are the
rnajor world markets for tuna.

The American preference is for canned albacore and, because of i ts
white-coloured f lesh and bland f lavour fetches the highest pr ice.
Skipjack, which has a d.arker coloured f lesh, stronger f lavour,  and
smalLer s j-ze (resul t ing in a lower recovery rate af ter processing) ,
fetches a lower pr ice. Yel- lowf in and bluef in on the U.S. market
1ie between these two products ' in acceptabi l i ty and pr ice.
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y e a r .  ( R e f  .  I . O . F . C . , / D e v / 7 4 / 4 0 ,  F A O  R o m e ,  1 9 7 4 )

The increasing pr ices being paid for tuna in recent years have
st imulated the construct ion of  large numbers of  tuna f ishing ves-
sels,  (mainly purse seiners and l ivebait  vessels) in countr ies
such as the U.S.A.,  Japan, France and Spain,  and new f ishing areas
are being developed in the South West Paci f ic,  of f  South-east and
South-west Afr ica and off  Argent ina. Further devel-opment is most
I ikely to take place in the southern and. west-ern Paci f ic and the
Indian Ocean.

IV SPECIES DESCRIPTION
The mackerels and tuna belong to the fami ly Scombridae in which
there are numerous genera and species. The main dist inguishing
character ist ics of  th is fami ly are -

1.  Finlets present behind the second dorsal  and anal f ins.

2.  Caudal f in deeply forked.

3. At least two smal- l -  keels on each side of  the caudal peduncle,
a larger keel  in between these keels in many species.

The tunas are easi ly recognised as members of  th is fami ly and in
the tuna the scales are small- or mlnute, the body is plump and
spindle-shaped and is perfect ly streamlined with the f i rst  dorsal
f in f i t t ing into a slot  and the pectoral  and pelvic f ins f  i t . t ing
into shal low grooves.

The fol lowing twelve species of  tuna (Pl-ate 1) are represented in
Austral ian waters and are not l is ted in order of  present conmer-
c ia l  impor tance :

Southern bfuef in tuna
Northern bl-uef in tuna
Yel lowf in iuna
Str iped tuna (Skipjack tuna)
Albacore tuna
Austral ian bonito
or iental  boni to
l4ackerel  tuna (Li t t le tuna)
Fr igate mackerel
Y  ^ - - :  - ^  r ^ ^ -  i  ! ^
! c o P r r r Y
r r ^ ^ + ^ ^ + h  + r r h r

R i  a a r r a  f  r r n :

Fa l l a ' s  t una

Thunnus  maccoy i i
I hunnus  tonggaL
Tkunnus  a lbaca re  s
K e t s u u o n u s  p e L a n i s
Thunnus  a la lunga
Savda  aus  t ra l i s
S  az ,  da  oz : i . en taL i s
Eu thgnnus  a f  f i n i  s
Aur i s  t haza t ' d
Cgb iosa r :da  e  Leg  ans
Gyrnno s ar.  da unicoLor
Thunnus  ob  e  sus
A L L o t h u n n u s  f a l l a i
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4-6 conspicuous longi tudinal  dark str ipes which in l ive specimens
may appear as discont inuous l ines of  dark blotches. *  Body naked
of scales except for a corselet  in the anter ior region of  body
and along the dist inct  lateral  l ine. Weight range up to 30 Ib.
(14 kg),  but commercial  catch mainly between 7 and 14 1b.

Albacore jcvna Thunnus aLalunga (Plate 1e)

co lou r :  Back ,  me ta l l i c  da rk  b lue ;  s ides  and  be ] I y ,  s i l ve ry  g rey .
* Pectoraf f ins extremely }ong extending beyond second dorsal  and
anal-  f ins.  *  Caudal-  f in possesses narrow but dist inct  white
pos te r i o r  bo rde r .  G i l l  r ake r  coun t  26 -32 .  We igh t  range  to  60  l b .
!'lain oonmercial catch composed. of individuals below 25 Ib.

Austral ian bonito Saz,da austv 'al is (Pla|-e I f )

Colour:  Back, dark green with rnackerel-- l ike sheen; s ides and
be1ly,  s i lvery grey with numerous unbroken longi tudinal  dark
str ipes. c i f f  rakers I9-2I .  Is the least plump of al l  tunas and
ranges in weight up to 10 Ib.

Or ien ta l  bon i to  Sa rda  o r i en taL i s  (P la te  Ig )

Colour:  Light apple green on dorsal  surfaces becoming steel  blue
on death; s ides and bel ly s i lvery grey with dark longi tudinal
s t r i pes  on  upper  ha l f  o f  body .  G i l I  r akes  8 -13 .  Range  in  we igh t
up to 9 lb.

I , lackerel  tuna or Eastern 1i t t1e l : .or la EuthAnntLs af  f int)s (Plate th)

Back, greenish black (af ter death) or dark green in l i fe wj, th
wav) '  mackerel- l ike longi tudinal  str ipes extending from poster ior
2 i3 rds  o f  f i r s t  do rsa l  f i n  t o  cauda l  pedunc le ;  s ides  and  be ] I y
si lvery grey with *a group of bl .ack spots {general ly about 5 in
number) below the pectoral  f ins;  spots sometines absent.  Body
naked  o f  sca les  excep t  f o r  a  co rse . Ie t  and  a long  l a te ra l  f i ne .
Range in weight up to 22 1b. most cormon B-15 lb,

E r id .+6  M^^ r .a -6 r  ^ -  Leadena l -L  Au r i s  t haza rd  (p la te  1 i ):_ ji_t:_::___ ji::

Co lou r :  Back ,  l ead  co lou red  w i th  nac .ke re l - l i ke  pa t te rn  o f  s t r i pes ;
s ldes  and  be I I y ,  s i l ve ry  g rcy ,  sh iny  Lead-co lou led  a f te r  dea th .
*Wide gap between f  i rst  and seccr-rd dorsal-  f  i -ns.  Weight range to
3  l b .
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For ease in descr ipt ion of  distr ibut ions (surface schoof ing tuna)
certain,  but arbi t rary,  geographical  areas are speci f ied (Fig.  6)
and tuna of immediate or presumed importance in the areas are
b r ie f l y  d i scussed  -

I .  Queensland (East Coast)  and New South Wales north of  Sydney.

2. South-east Austral- ia f rom Sydney southwards to Tasmania in-
cluding Bass Strai t .

3.  Southern Austral ia including western victor ia to Head of the
Great Austral ian Bight.

4.  Head of Bj-ght to Shark Bay.

5. shark Bay to Cape York.

AREA 1

This area contains northern bluef in,  str iped tuna, yel lowf in tuna,
mackerel  tuna, dogtooth tuna, f r igate mackerel  and Ieaping bonito.
Northern bluef in probably occur in greatest abundance in inshore
waters.  Yel lowf in tuna and str iped tuna further of fshore. Des-
pi te several  short  survelzs by boat and plane in Queensl-and wate.rs,
l i t - t le !s known of the resources in this region. Str iped tuna
arc  n i c . re  p reva ien t  on  . , he  ; l o rLhe rn  N .S .W.  coas t  f ro ;n  Augus t  cn -
wards as thel /  migrate southwards to East coasi  Tasmanj-an waters
\ . ' h p r p  ! - i - a L  m a i n I v  . r r n r . o n l r e i ' F  i n  l -  

' ' : a  
n o r i o d  i \ l a  r c l ^  l -  a l  M a v  a i r q ;

* i11g11 r -hey then apFear io  ret isat  nor thwards.  FevJ e: :E found of  f
t h e  s ( ) u r i e r n  p a r t  o f  N . S , W .  , i f i e :  J J i : e .  " l o  c o n m l e r c i a . , ^  - o o l e  a n . j
I  i n c  f  i c h : n n  r - r  f  e n w  c i . r h i  f  i r - A n . ' a .  r - \ . . - i l r q  i h  A r F a  T  F : + h i n ;  g g 3 -

. :  n / \  h a  1 - , ^  - - r - . ^ - -  - n , i  r ; r ] r , ,

AREA 2

The  tuna  spec ies  occu r r i ng  i n  t h i s  d rea  a re  sou the rn  b lue f i n ,
sL r ipeC tuna ,  ye l - l - ow f  i n ,  a ibacc . re ,  s r ' na  L l  b igeye  tuna  occas iona l l l , ,
Aus t ra l i an  bon i to ,  i nacke re l  t una ,  f r i gaLe  mac ] , : e re l ,  l eap ing  bon -
i to,  and ! 'a l lar  s tuna (nct descr ibed) at  the southern extremity
of the area.
Fis l l lgseascn: The f  ishing emphasis is on Southern bl-uef in
tun a--  a;a-EEe-eason general ly exLends fron nugust to Ja' luary in
N .S .W .wa te . r s .  Loose ly  schoo le l  b lue f i n  cnn imence  ; ro i ' i ng  no rLh
along the lower half of the i{ew Souri't I'laies ccast in Ju1}z anrl
August and comnence a southward mcvement thereafter.  Bluef in
occur in Tasmanian waters in l lest  comrnerciai  quant i t ies betvJeen
l lovenber and June peaking i l l  late sunmer and autumn. This species
i s  t aken  ma in l y  by  po le  and  l i r r e ,  a l t hough  pu rse  se in ing  r s  recen t -
1y producing good quant i t ies.  Some are taken bi '  t ro l l . ing" Tor!-
n . a . ' A  t - ^ k a n  r A n . r F q  f r o m  2 , 3 0 0 - 6 , 4 0 0  t o n n e s .
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AREA 4

Species occurr ing here are southern bluef in,  str iped tuna, yef low-
f in,  albacore, or iental  boni to,  mackerel  tuna, f r igate mackere]
and leaping bonito.  only the f i rst  three species ment ioned appear
to have any real  potent ia l  in this area. At present only southern
bluef in tuna (mainly 2\  years old) are taken in a smal l  area near
Albany and product ion has ranged. between 250-170 tonnes since 1969.
Smal l  quant i l ies of  str iped tuna are also taken by pole and . l ine
and very occasional ly some yel lowf in tuna have been landed.
Southern bfuef in appear to occur along the south coast throughout
t -he  yea r  w i th  g rea tes t  concen t ra t i ons  occu r r l ng  i n  i nsho re  a reas
between March and July.  A f ishery for southern bluef in is now
developing in the Esperance area where 2 and 3 year old f ish are
being caught,  and the season here appears to be from November to
Apri l - .  No co(unercial  f ishing of  any signi f icance has been devel-
oped along the west coast between cape Leeuwin and Shark Bay,
al though seasonal ly th is area is v is i ted by str iped tuna and, to
a  fesse r  ex ten t  ye l l ow f in  tuna  as  we l l  as  be ing  the  a rea  th rough
which juveni le southern bluef in pass on their  migrat ion to south
coas ta l  wa te rs .

AREA 5

The surface and near surface waters of  th is vast area are dorninated
by the so-cal led tropical  tunas -  yel fowf in,  str iped tuna, north-
ern bluef in tuna, mackerel  tuna and dogtooth tuna. Results f rom
aer ia l  su rveys  (December  1966  -  Feb rua ry  1968  and  Augus t  1973  -
September 1974) show that a good potent ial  for tuna exists in this
reg ion  th roughou t  t he  yea r  ( see  nex t  sec t i on ) .  Th i s  po ten t i a l ,
af though not fu l ly conf i rmed by vessel  operat ion, consists of  str i - -
ped tuna, northern bluef in tuna, yel lowf in tuna and mackerel  tuna.

The  p resence  o f  l a rge  no r the rn  b lue f i n  (up  to  60  fb . )  and  ye l l ow f in
tuna ( to 60 Ib.)  in Shark Bay has been known for many years but' un t i l  

t he  l as t  coup le  o f  yea rs  the  economics  o f  f i sh ing  these
species has not been considered worthwhi le in thj-s area mainly
because  o f  l og i s t i c  p rob lems  and  the i r  e f fec t  on  p r i ce .  I nc iden t -
al  f ishing by a few prawn f ishernen using pr imit ive f ishing gear
and minimum technique yielded approximately 60 tonnes of tuna,
(no r the rn  b lue f i n  and  ye l l ow f in )  du : : i ng  1974 .

T r  i s  an t i  r " : i  oa ted  fha t  more  e f fo r t  w i l l -  be  made  on  the  s tocks  o f
tuna in and outside Shark Bay when the f ishing boat harbour rrow
under construct ion at  Carnarvon is completed.

! o
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On some occasions f l ights over some sect ions were cancel led due
to adverse f ly ing condit ions.

The f l ight paths between these centres were designed to comply
with D.C.A. regulat ions and to overf ly topographicaf features with
which tuna are known to be associatedt such features are the
'edge'  of  the cont inental  she1f,  seamounts '  emergent reefs,  shal low
banks and around headl-ands where '  upwel l ing '  ,  convergent and diver-
gent currents,  and current eddies are pronounced-

On most surveys the aircraf t  carr ied at  least two spotters one of
whom was responsible for logging aI I  weather data,  s ight ings of
tuna  schoo ls ,  ba i t  schoo ls ,  t u r t l es ,  wha les ,  do lph ins '  b i rd  f l ocks  '
current l ines etc.

2.  TUNA SIGHTINGS

Two cri,teria \.rere used in an attempt to identify species of tuna
sighted; these were -

( a )  f i s h  s i z e

(b) school colour

Fish size was categorised into those greater than 40 Ib.  ( large
f i sh ) ;  15 -40  l b .  (med ium f i sh ) ;  l ess  than  t5  l b .  ( sma1 l -  f i sh ) .

These categories were used because of the known weights (s ize)
which the fol lowing species at tain,  v iz:

Ye l l ow f in  250  1b . ,  (180  cm)
Northern bl-uef i -n 60 lb. ,  (128 cm)
S t r i ped  tuna  30  l b .  '  ( ?85  cm)
Mackerel  tuna 22 Ib- '  (?90 cm)

Anecdotal  informat ion from f ishermen and from vessel  surveys an
Norrwest Austral ia suggests that the weight range of the major i ty
of mackerel  tuna caught in those v/aters is f rom 8-12 pounds. The
la rges t  spec imen  caugh t  by  F .V .  'wes te rn  S ta r r  du r ing  the  I973 /74
survev was 14 lb.  (74 cm) .

Previous studies on northern bluef in tuna indicate that the large
f i sh  (25 -60  l b .  )  o f  t h i s  spec ies  appear  1n  the  su r face  wa te rs
only at  the southern end of the. i r  range of distr ibut ion (about
27oS w i th  s t ragg le rs  to  30os ) .

Us ing  th i s  c r i t e r i on  i t  was  assumed  tha t  a f l  f i sh  o f  a  s i ze  es t l -
mated to be greater than 40 1b. were yel lowf in tuna (except in
the Shark Bay area) and the medium and snal f-s ized f ish could be
any  o f  t he  spec ies  l i s ted  above ,  a l t hough  the  p robab i l i t y  i s  h igh ,

1 8
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C ,  R E S U L T S

The resul ts obtained may be given as answers to var lous questaons

which would be asked by a person who was interested in the potent-
. i  -  r  ^r  r . i  - r r  i  nd f  ^? +una of f  the west and north-west coast of  West-
I d I  U r  ! - L i j r r r r r v  r v !  u

ern Austral ia.

Such quest ions would be:

1. Where were the greatest concentrat ions of  tuna?

2 .  A t  wha t  pe r iod  o f  t he  Year?

3. i ,ghat were the sizes of  the tuna within the schools?

4 .  Wha t  were  the  s i zes  o f  t he  schoo ls?

5. What was the species composit ion of  the schools s ighted?

6. What is the bai t  potent ia l  in the areas i f  tuna are to be
caught by the I  ivebai t -  and-pole method of f ishing?

' t .  What were the seasonal movements of  the populat ion(s) along
the coast?

J. WHERE WERE THE GREATEST CANCENTRATTANS OF TUNA?

The greatest number of  schools s i-ghted (Table 2) was in sub-area
c, Onslow to Port  Hedland, (1343 schools) fo l lowed then by sub-
area A, north of  Broome (935);  sub-area B, Port  Hedland to Broome'
(605 ) ;  sub -a rea  D ,  Carna rvon  to  Ons low ,  (581 )  and  sub -a rea  E '
F reman t le  to  Shark  BaY ( I72 ) .

s . ' hnn l  q  s ioh fed  oe r  e f fec t i ve  hou r  f l own  by  sub -a rea  ove r  a  12
m c n t h  p e r i o d  w e r e  I 1 . 6 2 ( c )  ;  7 . 4 5  ( A )  ;  6 . f 9 ( D ) ;  5 ' 4 7 ( B ) ;  1 . 2 4 ( E )
(table 2).  Area C is dominant when consider i-ng consj-stency of
occurrence of schools.  Using average number of  schools s ighted
per ef fect ive hour f lown (6.23) for the total-  region for the year,
a rea  C  i s  f o l l owed  in  o rde r  by  A reas  D '  A '  B  and  E .  (Tab1e  2 ,
F i g s .  9  &  I 0 )

2.  AT WHAT TIME 0F ?EE YEAR AND ' I |HERE WERE rHE GREATEST C)NCEN-
TRAI I7NS 0F  TUNA? (Tab le  2  F igs -  9  &  10 )

Tuna are avai lable of f  the Western Austral ian coast throughout the
year;  the f ish are in greatest abundance dur ing the late autumn
and winter months of  May to August af though as stated previously
tuna are in fair  to good abundance in Area C throughout the year;
the tuna are in least abundance dur ing the months of  September and
October.

A  more  de ta i l ed  ana lys i s  o f  t he i  da ta  (Tab les  3 (a ) ,  3 (b )  F ig .  11 )  ,
relat ing to f ish size within schools shows that there are di f fer-

2 0
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si tuat ions and i t  is inferred, except for shark Bay and Exmouth

cul- f  ,  where sight ings were made in rel-at ively calm waters '  that

some proport io i  of  ihe bai t f ish sighted offshore would probably

move into more shel- tered areas where capture could be more easi ly

accompl ished.

Knowledge of bai t  specj-es distr ibut ion in the area surveyed is

scanty 6*cept for Area E and the southern part  of  Area D.where
p i t cha rd ,  SZxdLnops  neop iLcha rdas  '  appears  to  be  the  dominan t
species; another species of  importance in the southern area rs

t i r e  sca l y  macke re l ,  AnbLygas te r  pas te ra '  Bo th  o f  t hese  spec les

are known as "mul i -es" in western Austral ia.

L i t t l e i s k n o w n o f t h e p o p u l a t i o n s o f o t h e r l i k e l y b a i t f i s h f o r
tuna f ishing in the more northern areas but the species occurrang

there would probabfy include northern pi lchard, AnbLygastet '  s i t 'm '
i i i nq " -= " . l e -d  sa rd i i e  Sa rd ine l l a  dac tyLoLep ls ,  Kon ingsberge r ' s

he r r l ng ,  HarenguLa  kon ing  sb  e rg  e r ' L  ,  b l ve  sp ra t '  sp ra teL lo ides
,obus t i s ,  and  i eve ra l  sp6c ies -o f  t rop i ca l -  anchor ry  '  I t  i s  an t j - c i -

pated that Koningsberger 's herr ing t l11. form the basis of  the
' l ivebait  

for tun; f ishing when this f ishery develops in the north-

e rn  a reas .

Results f rom the aer ial  survey show that the most numerous sight-

ings were made in sub-areas D and E.

In Area D, on a seasonal abundance occurrence basis,  there is a

Eood degree of correl-at ion between tuna school s ight ings and bai t

6chool-  J ight ing=, The cycles and degree of seasonal abundance in

Ar:eas D and E are qui te s irni lar .

S i g h t i n g s o f b i r d f l o c k s a n d d o l p h i n s a r e s h o w n i n T a b l e 5 ( b ) t o
lni icate the type of correlaLion exist ing between them and tuna

in  the  va r rous  a reas  as  shown  in  Tab le  3 (b ) '

7 .  WEAT I , /ERE IHE SEASONAL MCVEIIENTS OF THE POPULATIAN ( S )  ALOIIG

THE COAST?

The resul ts of  the aer ial  surveys indicate that a tuna potent ial-

o f  a  s ign i f i can t  magn i tude  occu rs  i n  t he  reg ion  su rveyed '  The

analysei  of  data show that the area between Onslow and Port  Hed-

land (sub-area C) contained the greatest relat ive abundance of

tuna over a 12 month per iod al though at certain t imes of the year

other areas contained greater apparent abundance than did sub-area

c .

Th is  obse rva t i on  i nd i ca tes  tha t  seasona l  m ig ra t i ons  o f  t he  tuna

species occur alonq the northwest and west coasts f rom one st lb-

a-rea to another thioughout the year,  and at certain t imes of the

2 2



tz

lean .f,:aa
g 01 O t {eertr 1{JeA CI 01 J I 6uo-T1s

01 elp.rapour €I 01 c lalprepou g o? v Jaqueldas 01 4sn6nv

(.qT 0t-ET) qsTJ pazrs-unrpau Jo sTooqcs Jo.suor+e.r6Tw (q)

1ea,r .d.rarr g 01 c J6uo.r1s 01
e+sreyvu L, v+ (J . -+€.rapou v of E lsn6nv o1 ,(1ng

}{eaAco?oJ{eaA
d:a.I\ c 01 g !{paA CI o+ c o? I 01 V aunf o1 ,{ehl

leal'r ^.ra^ o o? g
i6uor+s C of C j af e.repour o+ fq6rTs
c 01 g | 6uoj1s 01 a1e.lapou s 01 v ,{ew o4 Tr:dv

aTqels g J 6uo.r1s
,t.razr o1 6uo-rf s of a+P-rapou O o+

J o+ g Jbuorls ol a1p-rapou g 01 V Tr:dV o+ qc:ew

{PaA O 01 g J6uo.r?s c o?
J t 6uojf s 01 ale.rapou V 01 g 01 C r{Jrew 01 dren.rqag

IeaA C 01 E !>{PaA
C 01 J i 6uo.r1s ,{.razr y o+ g o+ J d:en:qag o1 .d:enueg

leen .f,:arr c 01 g !{Pa.lr
V o? g ! alp.rapou o1 {ee,rvr €I 01 C ^Jenupf' of -requacac

{Pa1vr
,{.razr C ol g i ale-rapour 'C 01 g o+ V -raquacaq o+ raqua^oN

Ieal\go+ciafera
-pour J 01 O j alE.rapour 'O o+ g o+ V requa^oN o? Jaqolco

e?E.rapou o4 >{eart\ g o? C J 6uo.r1s
X:an c 01 o ialprepou J ol €I 01 v raqolco o1 :aqureldas

lear'r,{-ra.{\
g of o i6uoJ?s J 01 c ie?P-rapou

01 1e3l"! J 01 g j }tEeA ^.ran V o? g .requeldes 01 1sn6nv

r{srJ pezrs-TTeus Jo sTooqcs 3:o suotler6Tl,{ (e)

'ea-re-qns qc€a ur punoJ
'('qT 0t<) I{STJ pazrs-a6.reT (rrr) ,puE ('qT 0?-ST) qsr} pazTs-unrpau

(TT) '('qT gT>) r.{sr} pezrs-TTeurs (r) Jo sToor{cs Jo (9T '6Tg et
aTqpJ, , u1"\oTJ Jnor{ a^Tlce]Je/s6ur1q61s 01 a^TfeTe.rl suotlrodo:d

.{Tq+uour aq? uo paseq sr pue 'palcara sr suorJpr6tur asaql Jo srsar{1
-oddq anrlelua+ p , a6p1s sTq? ?e ^lalns ,{ue qlrr'r apeu aq louuec

/JTe eql uro.rg: pelq6ts sToor{cs aqf Jo ,uoTfrsoduoc sarcads esneJeg

'qsr;: 6ur1e:6rur-a:oqsg:l:o pue -aroqsuo,{q Xlazrtlcadsar paqsrul
-urrp pue pe?ueureTddns are suoTfelndod 6urle:6ru a.ror{s6uoT aq3 :eaz{



Septehber to October

October to Noveniber

November to December

December to January

January 
'to February

February to March

March to April

April to May

May to June

June to July

July to August

Septehber to October

October to November

Novenrber to December

Decentber to January

January to February

A to B strong; B to C moilerate, C
to D weak to moderater D to E mod-
erate

A to B to C very strong; C to D
weak; D to E moderate

A to B to C strongt D to E very
weak

A to B moderate to strongi C to D
strongi E to D very weak

A to B weak; C to B moderatet C to
D very strongt E to D weak to mod-
erate

A stablet  B stablet  c to D moderatei
E to D weak

E to D weak to moderate; C to B to
A weak

E to D vreak; D to C very strong; C
t o B t o A s t r o n g

E to D very weak; D to C to B to A
very strong

E stable; D to c to B to A very
strong

D to E very weak; D to C moalerate;
C to B to A moderate to strong

moderate to strong; D to E mod.erate
to strong

A to B to C to D, moderate to
strong; D to E strong

E to D to C to B, moderate to
strong t B to A mod.erate

B to A r,{eak; B to C weak ; E to D
to c,  strong

A to B to C very strong; E to D to
C very weak

A to B very weak; B to C very
.strongi C to D r,teak t D to E lteak to
moderate

(c) l4 igrat ions of  schools of  large-sized f ish (>40 tb.  )

August to September A to B weakr B to C weak; C to D
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The index f igure of  relat ive abundance used in this report  was
that of  "schools of  f ish sighted per ef fect ive hour f lown" '

A conservat ive est imate of  the tonnage of tuna sighted on both
surveys was 30,000 tonnes. This f igure is calculated from the
numbe-rs of  schools of  di f ferent s ize which were sighted (Table 4) '
Weight ing mult j -p l- iers of  2.5 tonnes, 7.5 tonnes and 50 tonnes
rer" u=ed for smal- I ,  medium and large-sized schools respect ively '

Var ious extrapolat ions of  th is tonnage have been calcul-ated in an
attempt to est imate the possible s j-ze of  the stocks of  tuna in
the area surveYed.

using a weight ing factor of  4 ( total  area within survey area:area
searched .  =  4 : l )  a  conse rva t i ve  f i gu re  o f  app rox ima te l y  130 '000
tonnes was der ived for both t lne 7966/67 and 1973/74 surveys.

i n  1966 /67  the  ca l cu la ted  tonnage  s igh ted  was  17 ,641  tonnes
( 1 5 0 5  x  2 . 5  +  5 l - 7  x  7 . 5  +  2 0 0  x  5 0 )  a n d  i n  1 9 7 3 / 7 4  t h e  t o n n a g e
s i g h t e d  w a s  1 2 , 1 8 6  t o n n e s  ( 9 5 9  x  2 ' 5  +  3 0 5  x  7 - 5  +  1 5 0  x  5 0 ) .

Al though the number of  schools s ighted was less in 1973/74 ( I4I4)
than j -n L966/67 (2222) ,  the nunber of  ef fect ive sight ing hours was
less  (21 -4 .57  hou rs  and  368 .71  hou rs  respec t i ve l y )  and  the  schoo ls
s igh ted  pe r  e f fec t i ve  hou r  f l own  in  I973 /74  were  6 .60  compared
w ] t n  b .  u  a n  r v b b /  b  / .

The est imated tonnages from sight ings are considered conservat ive
fo r  se r re ra l  reasons ,  one  o f  wh ich  i s  t ha t  p rac t i ca l l y  a I I  su rvey -
i r ,g was carr ied out over cont inental  shel f  waters and i t  is known
that the tuna populat . ions extend much farther into oceanic waters.

I t  is also considered that both surface type f ishing techniques
(purse seining and l ivebait-  and-pol ing )  could be used to harvest
commercial lv these stocks of  tuna.
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(d) Striped tuna (Skipjack tuna) Kotsuwonus pelomis

(e) Albacore tuna Thunnus ololungo

(f) Ausffalian bonito Sdrdo oustrolis
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(j) Leaping bonito Cybiosordo eiegons

(k) Dogtooth tuna Gymnosotdo unicolor

(l) Bigeye tuna Thunnus obesus
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.-Al l  tunas including bonito, Ir igate macke.el, l i t f le tunas
and various tuna-l ike scombriforms

ts------{Albacore, ye owfin, skipiack, bigeye, bluefin.
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Ftc.l2(b) 
' within sub-area proportions oJ different -

sized tuna in schools.
Between sub-area
proportions of all
schools sighted.
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FrG. t4 Sishtings / tn./ar"^ / Monlh of
- Batt sctrools

Bird Flocks
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( weighted Average)
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Figure 16 (a) Presumed migrations of small-sized tuna.
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Figure 16(c) Presumed migrations of large-sized tuna.
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