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4 .

\ / T  I  L  D P  F  i \ l t l  T  l ' L  q
v  l 1  n l  I  L t t u l u L U

p age
D a t e s ,  P o r t s  u s e d  a n d  b l o c k s  f i s h e d  b y  ' T a i y o  M a r u
7 1 '  w h i l s t  i n  W . A .  w a t e r s  i n  1 9 7 9 .  T h e  a c c o m p a n y i n g
a p p e n d i x  f i g u r e  s h o w s  b l o c k s  f l s h e d  i n  n o r t h e r n  W . A .
w a t e r s  d u r i n g  p e r i o d s  b e f o r e  a n d  a f t e r  o b s e r v e r s  w e r e  o n
b o a r d  v e s s e l  .  8 7

A logsheet  f rom the Commonweal th Department  of  Pr imary
Industry  Midwater  and tsot tom Trawl ing Research Log.  89

c a t c h  r a t e s  o f  t h o s e  t r a w l s  w i t h  c o m m e r c i a l  p o t e n t i a f ,
showing dominant  species 90

S i : l i c t i . . , a l  A n n e n d i  r . .  A n . f  l  v q e s  o f  v a r i a n c e  t o  e x a m i n e
t h e  e f f e c t s  o f  v a r r o u s  f a c t o r s  o n  ( a )  o v e r a l l  c a t c h  r a t e s
a n d  ( b )  d a y  c a t c h  r a t e s .  9 1

r  i  e { -  - a  . - ^ m m a F . i  : l  I  v  i m n . ) r ' l  ^ n j -  f  i  c . h  q n F . r i  F q  t F k e n  a l l J n  i n . t

t h e  c r u i s e  b y  f a m i l y  c o m m o n ,  s c i e n L i I i c  a n d  J d p a n e s e
n a m e s .  9 2

6.  common names used in  cor f fnonweal th Department  of  Pr imary
I  n d u q t r V  T n a w l a n ^  1 . - d  r a - . \ n . -  i  I  o d  r r i  ] - h  C O m m O n  n a m e s

c t s s  I  q r  l e ( l  U V  u u s c n v e l ^  S  .
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PLATES (cont '  )

S t r i p e d  s e a  p i k e  ( S p h z o e n a  o b t u z a t a ) ,

S k i p j a c k  t r e v a l l y  ( ? z e u d . o c a n o n x  s p .  ) .

B i g - s p i n e d  b o a r f i s h  ( U n d e c i m u z  h e n d e c a c a n t h u z )  .

T h e  s w e e t l i p  e m p e r o r  ( L e t h z ) n u z  c h n g z o z t o m u z ) .
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n ^ a ^ ^ l i n n c  a f  f n n a i n n  f i c h i h ^  t '  n : u r ' l  a n c  o n n = n o r i  i n  f  a : e i h i l i l --  - . .  .  - * - - - - - -  - v
f  i q h i n r r  q 1 - r r d i  F q  r ^ r i  r h  " " ^ '  - s  h a d  b e e n  l i m i  L e dr  r  r r r t t r v

b y  g o v e r n m e n t  t o  n o r t h  o f  l a t i t u d e  2 1 " S .  P e r m i s s i o n  w a s
^ i , ' a h  f ^ F  [ F : i  \ ' ^  M i r u  7 1 '  t o  - u n d e r t a k e  o n e  d e m e r s a f  t r a w l i n g
c r u i s e  s o u b h  f r o m  2 1 " S  b o  3 5 * 3 0 ' S  f o r  b h e  p u r p o s e  o f  i n v e s t i g a t i n g
d e r n e r s a l  L r a w l i n g  g r o u n d s ,  f i s h  s p e c i  e s  p r e s e n L  a n d  L h e  l i k e f v
p o b e n L i a l  l o r  t r a w l i n g  i n  L h i s  a r e a  ( F i g u r e  1 ) .

S o m e  p r e v i o u s  t r a w l i n g  d a t a  f o r  t h i s  a r e a  a r e  a v a i l a b l e .
f  h a \ , f  i  n . . l r r r i a  + h a  n i . \ n a a r . i  n d  . - r . r | i  e e  . r a  f h a  c a i  l i  n ^  l " F l r . h  r R i n '

w h i c h  m a d e  1 O 1  t r a w f s  i n  d e p t h s  f r o m  1 2 - 7 5  m  b e t w e e n  S L r a r k
B a y  a n d  G e o g r a p h e  B a y  i n  1 9 0 4  ( G a l e  1 9 0 5 ) .  T h e  c a t c h e s  f r o m
t h i s  c r u i s e  i n c l u d e d  c r a b s ,  f i s h  a n d  a  g o o d  s h o w l n g  o f  p r a w n s
u r h i  n h  a n n a r r n r a o d  1 - h a  e r r h < a d r r a h F  d o r r o ' l  n n m a n l  a F  :  A n : w n  I  n : w ' lJ v v J U Y q u , ,  L

f  i  q h c r r r  i  n  q h . n r L .  R ^ \ . /  T h F  f  i  n e l -  . T ^ n a n a q ^  6 ^ - ^ - 6 ^ r . -r  v  u u v u r r L 5 s

l - . \  ^ I I o m n f  1 - \  l -  r ' : r ^ r l  A l o n . r  l - h a  i ^ r  A  . . ) ^ q f  W a S  
, U m i  

L a k a  M a I " u '

w h i c h  h a d  6  t r a w l s  i n  t h e  n o r t h  w e s t  i n  D e c e m b e r  1 9 6 3  a n d
I  t r a w l s  n e a r  S f r a r k  B a y  i n  d e p t h s  f r o m  8 2 - 1 1 7  m ,  C a t c h e s
n f  c n a n n c r .  l r i  n a t ^ i q h  r ^ r F q + n a t  i  ^ n  i a u , f  i  c h  I  i  - - ^ / . ]  F  i  ^ t -  a n / . . 1

t  r l r r r 9  I  u t r u r r  J
I  a r r r e  n r r : n f  i  1 - i  a . .  . r f  , . r a n a  n a n a n r l a r l  T n  I  o ? E i  + h F  l : ^ : n e s e

q 1 - p r n  + r . a k r l  a } ^  r K , a i \ / . r  M : r ' r r r  n n c n : 1 - o d  : h  o v n a r i m o h F ^ l  1 - n 2 L ,  l

n a r -  a f  ? n  -  L , 6 - A h ^ ^ ^  I  c n r r t h  f n r  a  f n l - a  I  o f  4 6  L r a w I s .  g" | " "  -  " ' t Y ' "
t r a w l s  w e r e  c o n d u c t e d  o f f  S h a r k  B a y  ( 2 2 " - 2 7 " 5  )  a n d  3 Z  t r a w l s
o f f  t h e  c o a s t  f r o m  S h a r k  B a y  t o  C a p e  L e e u w i  n  \ 2 1 "  3 a " S )  i n
d e p t h s  f r o m  2 5 O  m - 2 5 O O  m .  ' K a i y o  M a r u '  i d e n t i f i e d  i 5 9  f i s h
q n c r - i  o q  F o r  t h a  r ^ , F q 1 -  - ^ A c t -  r l n a r  F  ^ , i c + F - l  i : n  R i . r h t  F n . l  r ^ r a l c r 5

o f f  N o r f o f k  I s I a n d  ( u n p u b l i s h e d  D e p a r t m e n t  R e p o r t ) .

I n  J u n e  1 9 7 8  t h e  B r i t i s h  U n i t e d  T r a w f e r  " O r s l n o " ,  o n e  o f
t h r e e  v e s s e l s  t o  f i s h  i n  t h e  c r e a t  A u s t r a l i a n  B i g h t  u n d e r
^  , l . ) i n l  F i q h i n n  A r r : n . r F m a n f  n n n d r r r - l F . l  q  o y n l ^ r ^ f  - r \ /  l ^ a , . ,  l a

i n  d e p t h s  o f  3 6 - 1 8 3  m  b e t w e e n  3 3 " 1 3 ' 5  a n d  3 4 " 4 6 ' 5 .  2 . 5  t o n n e
o f  c o m m e r c i a l  f i s h  w a s  o b t a j  n e d  i n c l u d - l n g  s h a r k s ,  l e a L h e r j a c k e L s ,
k n i  f e  i a w .  , J o h n  d c r r v  . n r a F n  q n A n n e r  . r n i l  n F n n v . r F  i  T h c  r r e < s e l
n 6 f  ' r r n - . i  1 -  ̂  + h F  F { i  ^ h l -  l ^ o . ' : r r q o  n f  + h o  a  ^ i + ^ h  r i t -  a
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E x m o u t h  c o a s t  ( A r e a  1 )

2 2 o - z l o s :  L o  1 2  n a u t i c a f  m i l e s  f r o m  t h e  W . A .  c o a s t .

S h a r k  B a y  c o a s t  ( A r e a  2 )

2 4 0 - 2 6 0 5 :  w a t e r s  d e e p e r  t h a n  t h e  L o o  f a t h o m  ( 1 8 3  m )
l i n e .



. ..,.. ro..i={EYn':"i",:?TilHx:.';:l]"i;::3 :"::::"= jlt
6u1urea1s Jo 6urMo+ snonr_rr+uoc Jepun . suor+pTncleJ ^Jrsuap

/aunTo^ uro.r3: 'auuof E66 oq o? p€feujr+sa s€^l sploq qsrJ t ar_{f
uroJJ a6€Jo+s uazoJJ lecrleJoar{f lefoJ .^€p JecI aurroJ t Jo ,{ '\ T-D.{Da ,.{,^-^,., -,,6.-- .--^, - c a+r,{ Lt,rcs 5!.rcl ddJJ uyu5 d+r?luL+LnLU lq()te oJJM JJSilJ

'suorleorunuuroc 'M't{ pue 'd.H ,.d-H.11 pellruL"red sJe resupJJ orpeu
. r, r^,^rr,-r--, -t 1\Ld.r\L+Jdu:idJ rDUeJ ATTU leJTlneu g6 pu€ OE JO SJeppJ OJT/\TN

-'C'A'f'oMl ^q pep ino.rd sEM dn{Jeq uorlebrnelt .an6o"rp aq_l uroJJ
r prr6rc \b {^ ^-r. n i-^,!ra^

^',6T-rr -.]I^ '^--" ^a-^^-,J ,,^,,,^,
+qIJldq d(luJl]euq pdlluLu qJrqM JularuJsJ Jpuos.lleu ounJn { p pup

' q?dep u OOOZ o1 abue.r e L{1TM ( 7 €18 Td ) repunos utof f oq ounrnc ZH).t
Oc-BZ e 'u OOZ 1o1 Suruorqrsod snonurJuoJ erre6 qc rqvi .ro1e6 Lae11
ofrTTafps CZOLUN ue pepnTrur Jueurdrnbe abpr.rg .Ja+eM .radaep ut
pas€aJoep fnq s+ou{ t-, ae auop ^Ilensn seM 6urIM€JJ, .,TL nJel^l

o^TpJ, Jo +upld uorlplaTa rlE sMoqs q e.rnbrg . sJou1 6. rI Ja
peads 6ursrnJc urnujrxeu e aaeb qJ-IqM dH oOOZ padoTarap eurbua

Lireur JaH 'pf.l ^fd ETTeJJSnV lrl€ulns ol uEdpf .o3 Furqsrg
o^TEJ aqf uoJJ JaJJEqJ Japun asrnJc aL{+ JoJ pabpbua spM (t T

se+eld) JaTMetJ uJals ur 69 ,euuol gLrI e ,T/ nleht o^rpJ,

-ttssrA

S 00 H1-ll^l11
'pJeoq uo eJaM sJa^Jesqo alrr_{M apeur TMeJI

^JeAa JoJ aJn+dpJ Jo peJp oq p.re6a"r ;e1n:r1;ed qfTM .sar:ads

Tpr3Jeuuoa pue lJoJJe 6urqsrf ,qJ1pJ s+uJUnJop 1.roda.r srql .(L
.. , ^, ,1JZrh
x rpud(rus pur? u8b I uouv ) sJiJ leM uerTr?Jlsnv uJJlsal\4 uT ls [ !qM , L

nJeN o^TeJ, ^q appuj sasrnJJ 6urqsrg: +sef q Jo sarJ€s aq+ r,rT
(rzt-I s l^'lpr+ ) 7 'o11 dr"rl Jo IIe pue ( T6TV-ttTV sIMErf ) t .oNl

,{-,- -^ ^ --.J - urJ+ JU JJeu sJan oJ esrnJJ €ql .JSTnJO ^Jo-rpJo ldxa .rq1 ,o
uorJeJnp aql JoJ suorlpJedo s,Iessa^ aq? Jolruolx puE q3JeasaJ

r-{e+J€pun o+ paJTnDaJ aJaM sJe^Jasqo uerIeJlsnV oMl ,uor+Tpp€ r_r f

,^ A,-- .- ^ ̂ e L.lE Lracr+ uv !Je^u3srp Jo pooqrlalTl aL{f ano;dut r
o+ pspuelxa s€M JrlxrI uJelsea eq1 pu€ pe^oueJ

,- -,,^ 4,,- ,*- uJdq+rlosr cql _eSIrLJJ dql uutJ|( _ r?dJe UTMn€J.l
r6rrnr crrrr ^,, ^---",4,,^

.Y_+ *Pq1 lSPa JaqlJpJ OU,'
-^^- , 6,,^- dpr+ rI.Juo L c)+ Sdltul lvJ L lueLtr dl ucq.l Jdudap sJJIE)M

' urof foq
ot- 3 gTT ' o- _ -

spM + TruT 1
=r{p r :r rn

fi,oT-qTT
: s'9r -zt

uor?eJJsrp 3q1
palJaTas JoJ

(7 Earv) Jseos fsaM L{Jnos

'SJS1\JASqO/JJ€+S qCJ€eSaJ pJEOq UO Jo
Je poururaJap aq 01 ( uj BZ T ) urorllpJ O/ o+ s€ar€
lda:xa uroqlp] oOT ueql ;edeao sJaleM :<_z<- a7 ' "o-- o -

(t eerv) Jseo3 qJrad uofplera5



2 .  T R A l / . I L  I  N G  O P E R A T I O N S  A N D

T h a  f  n  I  |  . - \ k , i  . d  d o q r -  n i  n i  i  n n  e ,  f

o f  t he  ca tch  on  boa rd  (2a -d )
m i m e o  ( t s a c k ,  1 g e o ) .

(  a  )  / l  aL4  a f td  z i  gg)  ng

P R O C E S S I N G  O F  T H E  C A T C H

+ n a s ' 1  i n d  ^ n o n : I  i ^ n c  = n . l  n n . t . F e q i  n ^

' i  q  l : n a o l r r  d r : u , n  f  n n m  :  T l o n a r l - m e n l : l

f - i v e  o t t e r  t r a w l  n e t s ,  o f  s l i g h t l y  d i f f e r e n t  c o n s t r u c t -
i a n = |  r l i  m a n q i n n <  r i ^ ^ i n d : n . l  m c c h  < i ? a q  u , a r o  i n l - a n . . h ^ n d o . l

. 4 , ' r i  n ^  l h 6  - h , 1 i  c a  " - ^  - ] - ] - : a h a r l  h r r  h o : r r r rq q r  r r r s  u y  r r L a v y

s t e e l  c a b l e  f r o m  t h e  b r i d l e  j u n c t i o n ,  t o  t w o  x  2 . 5  t o n n e
d i s h e d  s t e e f  o t t e r  b o a r d s  w h l c h  s e t  v e r t i c a l l y  u n d e r  t o w  ( F l g u r e
/ .  I  r ) i  f  f  a n a n c o <  1 n  + h p  n f  h n h h  i  . q  . \ n  + h F  ^ r . - \ r r n . l  n . i n -  - . -

r  r 9 9 r r r \ - r  9 ,  J u r r u  r  v P c  d I I u

f - l  n : t s  c l n  f h o  h c a d r o p g  w e r e  n o t e d  f o r  t h e  V a r i o u s  n e t s .  O n e  o f
t h e  c o m b i n a t i o n s  o f  h e a d r o p e ,  g r o u n d r o p e  a n d  b r i d l e  u s e d  i s
q f r o w n  i n  F i .  r r F s  5  F n d  6 .  B a s l c  n e t  d l m e n s i o n s  w e r e  a s  f o l l o w s :

heacl rope length 43-5O m
r r r r T r r n d n n n c  I  o n a f h  \ 7 - 6 4  m

v e r t i c a l  o p e n i n g  5 * 6  m
w i n g  a n d  b e l l y  m e s h e s  1 3 . 5 - 1 5  c m
c o d e n d  m e s h  1 0  c m ,  c o d e n d  f i n e r / s f e e v e  6 . 5  c m .

F ' i  ^ , 1 h a  7  i q  :  ] - r r n i  c :  l  n a l -  r l a q i a n  r r e a r l  , . l , , r i  h ^  1 - h a  n n r r i < a

( b )  S h o o l : i n g  a a a y

o n c e  s u i t a b f e  f i s h j n g  g r o u n d  h a d  b e e n  l o c a L e d  b y  e c h o s o u n d i n g  a n d
f l s h  f i n d i n g  e q u i p m e n t ,  a  c o u r s e  w a s  s e t  i n  p r e p a r a t . i o n  f o r
c h ^ . \ F i  n n  A h r ^ 1 , f  j - h F  f  r a w f  n e t .  W h i l S t  b h e  \ / e s e a l  r ^ r F q  . - . r m  i n . r  n n  t O
c o u r s e ,  t h e  c o d  e n d  w a s  L r e d  o f f  a n d  w i n c h e d  o u t  b y  t h e  d e c k  c r e w
( P f a t e  5 ) ,  t h e n  t h e  n e t r  w a s  s h o t  a w a y  o n  t h e  c o r n n a n d  o f  t h e  d u t y
n f f i c p r  n n  l - h a  h n i r l r r s .  O n c e  t h e  c o d e n d  w a s  d r a w n  o u t  f r o m  t h e
r . e q l .  o f  t . h e  n F t .  h v  n . \ r ^ r a r  ^ n n l - i  a d  : t  l - h c  c l a n n  n : n t n v  F h 6  h ^ ^ k

c o n n e c t e d  t o  a  b l t e - o f f  r o p e  a t  t h e  c o d e n d  w a s  f f i c k e d  o f f
m : n r r e l l r r  I  h c r c h r r  r a l - a q i n n  1 - h a  . . \ . j ^ h . l  d ^ r ^ r n  f h a  < l - F n .  n a m n  T h e

remalnder  of  the net  then ran out  uncier  i ts  own weight  unt i l  the
b r i d l e  c a m e  t a u t  t o  t h e  o t t e r  b o a r d s .  D e c k  c r e w  t h e n  r e c o n n e c t e d
I  h c  f  n : , n r ' l  $ r , a r n q  f  -  f  l . \ 6  ^ + r 6 F  l - \ ^ 5 n / r c  , i l r  i c h  a l f  o w e d  t h e  w i n c h  c r e w
b o  p a y  o u t  w a r p s  F r o m  L h e  w i n c h  d r u m s  u n t i l  t h e  c o r r e c t  w a r p / -
d e p t h  r a L i o  w a s  a c h i e v e d .  T h e  e x a c t  w a r p  t o  b e  p a y e d  o u t  c o u f d
be contro l fed by a l ign ing mark ings on the warp wi th mark lngs at  6
m  i n t e r v a f s  o n  t f r e  d e c k  ( F i q u r e  8 ) .

r / ^ \  u n " l i - , 1  " ' ,
\ u , /

F i f t e e n  l n i n u t e s  b e f o r e  n a u l i n g  c o m m e n c e d  t h e  v e s s e f ' s  p u b l i c
a d d r e s s  s y s t e m  w a r n e d  c r e w s  t o  g e t  r e a d y .  T e n  m i n u t e s  l a t e r  w h e n
a  s e c o n d  w a r n i n g  w a s  g i v e n ,  2 - 3  m e n  p r o c e e d e d  t o  t h e  w i n c h
F q q e m h l  t z  a n d  A  m F n  + ^ ^ 1 .  , l h  + h 6 i ^  ^ ^ d i r i O n S  a t  t h e  S t e r n  a n d  O n
e r t h e r  s i d e  o f  t h e  d e c k  r a m p .  U p o n  a  s i g n a l  f r o m  t h e  b r i d g e ,
haul ing up commenced.  The winches were engaged together  but
. . \ , r l  . l  h a  n n a n : 1 -  a d  i  n d o n a n r i a n +  l \ r  i  f  I  h a  n a a n r r o n r r  n f  n n a  a l - t -  a n

b o a r d  w a s  a h e a d  o f  t h e  o t h e r .

1 0
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A l 1  7  t o  B  m e n  w o u l d  w o r k  i n  t h e  s o r t i n g  a r e a  a t  o n e  t i m e ,
w i  r h  f  i  s h  w n e n  r h ^  . n  |  - h  , . ' : c  |  1 ,  ̂ -|  , r f  f  r r 9  r s r r  w r r f ' r  r ' i .  r u L  r r  . . o r  r o r  9 ,  

"  d t p

9 ) .  S m a l l  c a t c h e s  r e q u j - r e d  f o u r  o r  l e s s  m e n  t o  s o r t ,  t e a v i n g
t h e  o t h e r  m e n  f r e e  f o r  d e c k  w o r k ,  m a i n t e n a n c e  a n d  n e t  m e n d i n g .

O n c e  s o r t i n g  . ' \ i  a S  c o m p l  e t e d .  f h e  p l a S L i c  b a s k e t s  o f  l i s h  w o u l c l
e i t h e r  b e  p l a c e d  i n  o n e  o f  r * o  v { a s n i r g  m a c h i n e :  ( P l . i t e  L O ) ,  o r -  b e
e m p t i e d  o n t o  a  t a b l e  l o r  n e a d - L n g  a n d  g u f L r n g ,  d e p e n o i n g  o n  q L / / e
a n d  s p e c i e s ,  T h e  t w o  w a s h i n g  r a c h i n - s  w e r e  a c c e s s i b l e  f r o m  t h e
s o r t a n g  a r e a .  T h e  s t a r b o a r d  m a c h i n e  ( P l a t e  1 1 )  i n c o r p o r a t e d  a
L u m b l j n g  a c t i o n  w j t h  p i p e d  w a L e r  _ e L L i n g  a L o n g  i r s  t e n g r h .  l h e
p o r t  w a s h e r  w a s  m a n u a l  a n d  s t a r t e d  w h e n  a  h o s e  w a s  i n s e r t e d  i n
o n e  s i d e .

A  t w - l 1 - b l a d e  q a w  w a s  o p e r o l e c i  o n  r h e  h e a o i n g  a n d  g u r r  i n g  l a b l e .
T h i s  h a d  a  s l i d e  s h u t e  b e t w e e n  t h e  b l a d e s  w h i c h  d i s p o s e d  o f  t h e
h e a d s  i n t o  t h e  p o r t  t r a s h r  s h u t e .  T h e  s a w  w a s  a l w a y s  u s e d  b y  t h e
s a m e  2  m e n  i n  e a c h  s h i f t .  A l o n g s i d e  t h e m ,  s t o o d  2  o t h e r  m e n  w h o
g u t t e d  t h e  h e a d e d  f l s h  a n d  p l a c e d  t h e m  i n  t h e  p o r t  w a s h e r .
C e n e r a l  1 y ,  a l  l  I  a r g e  s p e c  L F S  " , , / e r e  p l  a c e o  o n  r n e  L a b , e  f  o r  n e a d .  n g
w h i l s t  t h e  s m a l l e r  s p e c i e s  w e r e  r e t a i n e d  w h o l e ,  a n d  p u t  t h r o u g h
I  h e  s  L a r b o a r d  w a s h e r  .

F r o m  t n e  w a s h e r s ,  L h e  t i s h  p a s s e d  a l o n g  c o r J e y ' o r  b e l L s  w h _ c h  r a n
r h e  l e n g t h  o f  b h e  g r a d i n g  a n d  p a n ^ i n g  L a b l e s .  f f  a  l a r g e  c a r c h
. F  F i  < h  . . . , _ r n c d  n n e  c . n e . - i  c q  ^ l  ^  r  i m c  r r a q  n r r l -  + h n ^ r r ^ h  t h  i c

v v L  ( r r r u u 9 r r  u r r a _

p r o c e s s .  I h e  m o v e n e n t  o f  f  i s h  a  l o n g  t h e  c o n v e y o l  b e l  L s  r , . , a s
c o n t r o f  I  e d  b y  t h e  p a c K e r s ,  l , \ , ' . t o  h a d  a c c e s s  t o  L h e  s L o p  , s f  a r r
b u t t o n .  T h e y  c o u l d  a l s o  c o n t r o l  t h e  f i s h  f l o w  i n t o  e a c h  d i v r s r o n
b y  o p e r a L i  n g  l  i t t l e  g a L e s  w h i c n  e i t n e n  a l l o w  {  i s h  l r " a v e l I  i n g
a l o - g  L h e  b e l t  t o  p a s s  L h e i r  b a y  o r  b e  o i v e r t t r d  i n L o  L t .

O n e  d i  v i  s i  o -  L . J a s  s e t  d s i  d e  f o r  s q u - i d
q l r r h n a n d  a r r d i n a  F : h l o  t D I ^ r -  I  ) ,

t i e  b h e i  i ^  i  n k  L u b e s  t o  s t o p  L h e  m e s s
. ' a n o  n : n n a A : n . l  € F ^ ',  .  _ .  e n .

a n d  c u t t l e f i s h  o n  t h e
H e r e ,  a  m a n  w o u f d  w a s h  a n d
o l  l - - r , , , i  c ^  n r . . d r r - ^ ^ , . r h a n  + l 1 F \ /

A L  L h e  g r a d - r n g  b a y s  L h e  m e n  w o l l  c i  p a c k  L h -  t  i s t ^  o t  e q u d l  s f  z ^
i n t o  n ^ n q  ( l l  k n  r r o r  r ^ ' . i n h F  r  : n d  l h o .  n l - ^ o  f  l - , a m  ^ hu . \ ,  o 9 \  . \ - , r r L ,  d ' r u  , ,  a

^ 6 ^ r  - - r  r  1 ,  -  - ^ - - ^ . r  - ^ n l / c \ r - r  l - r ^ l  f  T r . -  . . f a q  I  n r \ - a  I  |  ^ d  . - r  I n n n  l _ h e

o e l r  t n r o u g h  t h e  f i r s L  s a l r  w a L e r  s h o w e r .  F l e / . e  L h e  d u t y  o t t i c e r
w o u l d  n e c o r d  t n e  n u m b e r  o t  p a n s  o f  e a c h  s p e c i e s  a n o  t h e L r  g r a d e
n c f  o r ' c  n ^ q q a d  i r r f . r  f  h a  c n r n  f  n a o z a  i  D l ^ , 6  t ? ,

, i i  l h  i ^  r l , - -  c h - -  f  ^ - ^ Z e r  r O O m  t h e - e  W e r e  f  o ' r r  I  r - e e z e r  r r n i t <
h a v i n g  a c c e s s  t h r o u g h  d o u b l e  d o o r s  o n  b o t h  s i d e s .  E a c h  s i d e  h a d
1 2 - 1 4  s h e l v e s  w i t h  s p a c e  f o r  o n e  l a y e r  o f  p a n s  b y  f i v e  p a n s
a c r o s s  ( P l a t e  1 4 ) O n c e  s t a c k e d  i n t o  t h e  f r e e z e r s ,  t h e  s h e l v i n g
l ^ r - q  h v a l n ^ l l t i r - a l - l  v  c . l m r r r ^ F q q F d  l - n  f l : l r F n  r h .  f  i < h  l n  r h a  ^ ^ n  l i nL l r t  P u r r  r r P

T h e  p a n s  w e r e  r e m o v e d  a f t e r  a  m i n i m u m  f r e e z i n g  p e r l o d  o f  6  h o u r s
T r a n s p o r t e d  o n  a  c o n v e y o r  b e t r  ( F i q u n e  9 ) .  L h e  p d n . ,  i h e n  p a s s e d
t h n o u g h  L h e  s e r - o n d  s o  I  t  w a L c r  - h o w e n  I  P  . a t e  I r  )  .  I h l s  h e l p e d
t o  r e l e a s e  t h e  f i s h  b l o c k  f r o m  t h e  p a n  w h l c h  s l i d  b a c k  o n t o  t h e

L.
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V e r i f i c a t i o n  o f  d i f f i c u l t  s p e c i e s  w a s  u n d e r t a k e n  i n  t h e

t a b o r a t o r y  a f t e r  t h e  c r u i s e .  T h o s e  f e w  s p e c i e s  w h i c h  c o u l d

n o t  t h e n  b e  n a m e d  w i t h  c e r t a i n t y  w e r e  r e f e r r e d  t o  t a x o n o m i s t s  a t

t h e  W .  A .  M u s e u m .

F  i  S H  l  N G  S T R A T E G Y

T h e  d a i t y  i i s h i n g  o p e r a t i o n  w a s  u s u a l l y  p l a n n e d  a t  l e a s t

2 4  : n o u r s  r n  a d v a n c e  b y  t h e  C a p t a i n  i n  c o n s u l t a t l o n  w i t h  o b s e r v e r s

a n d  B r i d g e  o f f i c e r s  N o .  3  a n d  N o .  4 .  A r e a  l i m i t a t i o n s  d e s c r i b e d

i n  t h e  I n t r o d u c t i o n  w e r e  i  e s p e c t e d .  T h e  s p e c i f i c  p l a c e m e n t

o f  t r a w l s  w a s  a t  t h e  d i s c r e t i o n  o f  t h e  c a p t a i n .  H o w e v e r

t o  a v o i d  t h e  c o n c e n t r a t i o n  o f  f i s h i n g  e f f o r t  i n  a  l o c a l i t y

w i t h  f a v o u r a b l e  c a t c h  r a t e s ,  w h i c h  w o u l d  r e d u c e  t h e  e x p l o r a t o r y
n a t u r e  o f  t h e  c r u i s e ,  l t  w a s  s u g g e s t e d  t h a t  t h e  m i n i m u m  r a d i u s

b e t w e e n  a d j a c e n t  t r a w l s  b e  s e t  a t  2  n a u t i c a f  m i l e s .  T h u s  e a c h

s t a t i s t l c a l  f i s h i n g  b l o c k  w a s  c o v e r e d  t h o r o u g h l y  a n d  t h e  c r u l s e
p r o c e e d e d  a c c o r d i n g  t o  s c h e d u l  e .

I n  t h e  v i c i n i t y  o f  C a p e  L e e u w i n  " h a r d '  s o u n d l n g s  1 . e .  i n d i c a t i n g

r o u g l ]  s e a  b e d ,  r e g u l a r l y  a p p e a r e d  o n  t h e  s o u n d e r  c h a r t .  I n  o r d e r

t o  m i n i m i z e  t h e  r l s k  o f  g e a r  l o s s  a n d  l o c a t e  a n y  b o t t o m  t e r r a i n
f a v o u r a b l e  f o r  t r a w l i n g ,  t h e  r e l e v a n t  b l o c k  w a s  s a t u r a t e d
b y  e c h o  s o u n d i n g  t r a n s e c t s  i n  a  s q u a r e  s p i r a l  p a t t e r n  d u r i n g  t h e

n i g h t  a n d  a  d e c i s i o n  b a s e d  o n  t h e  r e s u l t s  w a s  m a d e  b e f o r e  f i r s t

t i g n t  a s  t o  i t s  p o t e n t i a l  f o r  t r a w l i n g  t h a t  d a y .  W h e n  s o u n d e r

t r a c e s  o f  r o u g h  t e r r a i n  a p p e a r e d  s u d d e n l y  d u r i n g  a  t r a w l  '  w a r p s

w e r e  o f t e n  s h o r t e n e d  t o  l i f t  t h e  n e t  o v e r  s u c h  b o t t o m .  I f

h o w e v e r ,  a  p r o g r e s s i v e  d e t e r i o r a t i o n  o f  t e r r a i n  o c c u r r e d ,  t h e

t r a w f  w a s  a b o r t e d .  T h e  w a r p , / d e p t h  r a t i o  w a s  v a r l e d  f r o m  2 | : 7
( u p  t o  1 9 o  m )  L o  2 : I  i n  d e e p e r  w a t e r  ( t o  6 0 0  m ) .

6 .  D A T A  A N A L Y S  I  S

T h e  d a t a  f r o m  t h e  p e r i o d  i n  w h i c h  o b s e r v e r s  w e r e  p r e s e n t  o n  b o a r d

t h e  v e s s e l  h a s  b e e n  s t o r e d  o n  c o m p u t e r  a s  t h e  f i l e s  T Y O T R L D A T  a t

C y c l e  7 3  a n d  T Y O M R G D A T  a t  C y c l e  1 4 .  T h e y  c o n t - a i n :  a  r e c o r d  o f

i n d i v i d u a t  t r a w l  n u m b e r s ;  d a t e s ;  s t a r t  a n d  f i n i s h  t i m e  f o r

t r a w l s ;  s t a r t  a n d  f i n i s h  d e p t h s ;  b l o c k s  a n d  s u b - b l o c k s  u s l n g  t h e
J a p a n e s e  n u m b e r i n g  s y s t e m ;  v e s s e l  s p e e d  i n  k n o t s ;  b o t t o m
t e m p e r a t u r e  i n  

" c ;  t r a w l s  c o d e d  f o r  n e t  d a m a g e ;  t r a w l  q u a n t i t a e s

i n  t o n n e s  ( t o t a l  ,  r u b b i s h  a n d  t r a s h  f i s h )  a n d  s t a r t i n g  a n d
f i n i s h i n g  l a t i t u d e  a n d  l o n g l t u d e .  C o m p u t a t i o n  o f  m e a n s ,  s t a n c i a r d
e r r o r s ,  v a r i a n c e  a n d  a n a l y s e s  o f  v a r i a n c e  w e r e  d o n e  b y  a
s u b - p r o g r a r n r n e ;  T Y O T R L S P S S  i n  t h e  F o r t r a n  p a c k a g e  " S t a t i s t i c a l

P r o g r a m s  f o r  t h e  S o c i a l  S c l e n c e s " .  F o r  t h e  a n a t y s i s  o f  w a r i a n c e ,

a  t r a w f  w a s  d e f i n e d  a s  a  d a y  t r a w l  i f  m o s t  o r  a f l  o f  i t  o c c u r r e d

b e t w e e n  0 6 0 0 - 1 7 5 9  h o u r s  a n d  a  n i g h t  t r a w l  1 f  b e t w e e n  1 B O 0 - o 5 5 9
h o u r s .  D i f f e r e n c e s  b e t w e e n  m e a n s  w e r e  t e s t e d  u s i n g  t h e  p r o g r a m

D I F M N S . F 4  ( m e t h o d  o f  S o k a l  a n d  R o h l f ,  1 9 6 9  p  1 8 6 ) .

1 i  I  R E S U L T S

L o g b o o k  a n d  o b s e r v e r  c o l  l  e c t e d
i n  t a b l e s ,  f i g u r e s ,  a p p e n d i c  e s
o n  c o m m e r c i a l  s p e c i e s ,  j u v e n i l e

data have been summar i  s  ed
a n d  p l a t e s .  T a b l e  t  h a s  c o m n e n t s

cof i r , 'nerc i  a l  species when abundant

L 4
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factory hatch to empty catch and in  Plate 7 crewman carry  out

repai rs  and change the net .  Some of  the machinery and the layout

o f  t h e  f i s h  f a c t o r y  h a v e  b e e n  s h o w n  i n  P l a t e s  I  t o  1 7 .  P l a t e  1 8

s h o w s  t h e  m a i n  e n g i n e  a t  t h e  s u b  f f o o r ,  I e v e f  w i t h  t a p p e t s  '
P I a L e s  L g  L o  2 4  s h o w  f i s h  s p e c i e s  o f  g r e a L e s t  i m p o r t a n c e  t o  t h e

J a p a n e s e  o n  t h e  c r u i s e .

I V  D I S C U S S I O N

1  .  D E T A  I  L S  O F  T R A I . I L  I  N G

A  c o m p l e h e n s i v e  c o v e r a g e  o f  I i k e l y  t r a w l  g r o u n d  b e t w e e n  2 2 - S
a n d  3 5 t ' S  w a s  p r o v i d e d  b y  4 8 3  t r a w f s  ( T a b l e s  1  a n d  2 ) .  c o m m e n t s

o n  t h e  c a t c h e s  o f  2 / 3  o f  t h e s e  t r a w l s  w e r e  m a d e  a n d  s p e c i e s  l i s t s

w e r e  a l s o  c o m p i l e d .  O v e r a I I  ,  9 3 %  o f  t r a w f s  w e r e  e f f e c t i v e  -

these prov lded usefu l  data.  The 7% which were '  fou led have
i n f o r m a t i o n  o n  c a t c h  s a v e d  o n l y .  A n  a n a l y s i s  o f  e f f e c t i v e  t r a w l s
a l l o c a t e d  L 8 2  ( 1 L % )  t o  t h e  G e r a f d t o n - P e r t h  c o a s t ,  l o 3  ( 2 3 % )  t o
t h e  s o u t h  w e s t  c o a s t ,  9 0  ( 2 o % )  t o  t h e  E x m o u t h  c o a s t  a n d  7 4  ( 1 6 % )
+ ^  F h a  q l - \ :  r . L  R e \ /  r " n a q . i  ( F i . f l t r F q  1  a . l d  2 )  D c e n i t a  q v s l : e m a h i C

a l h n  q n r r n c l  i  n r r  L h c  s o u L h  w e s t  c o a s L  w a s  r e s p o n s i b f e  f o r  t h e
h i  o h e s t  r a t - e  (  7 4 % \  o f  f o u l e d  t r a w l s .  T h i s  a r e a  l a y  w i t h i n  t h e
seaward cont inuat ion of  the Leeuwin b lock -  tLre bot tom was
^ v F 6 h c i ' a l 1 r  l - 1 r ^ k F .  : n d  a n = n i l - i . -  . \ r r i - / - r . \ n q  a n d  n i n n a r - l e q  f r e o t r - n l l r rv L r i  u L  v r  o r r r  L r e  v u u L r  v v r  q l r s  y + r 4 r q v J

i m p a l r e d  t r a w l i n g .  T h e  f e a s t  n u m b e r  o f  t r a w l s  ( 1 % )  w a s  f o u l e d
o f  l -  L h e  S h a r k  B a y  c o a s L .  D u r i n g  t h e  s u r v e y ,  L h e  m e a n  L r a w l  d e p L h
w a s  2 o 2  m ;  m o s t  t r a w l s  w e r e  b e t w e e n  9 o - 2 1 o  m  b u t  5 %  w e r e
i n  f e s s  t h a n  9 0  m  ( m i n .  4 1  m ,  b l o c k  8 2 6 )  o r  i n  g r e a t e r  t h a n
4 4 o  m  ( m a x .  6 0 2  m ,  b l o c k  8 4 6 ) .

L e r r r F  c ^ t . r h e q  o f  q o o . ^ c  F r . o n r r o n 1 -  l \ /  . e r q e c l  f  o u l e d  t r a W f  s .u o r  9 s  u o  u v r r L r  v !  J y v r r : J

B e t t e r  c a t c h  r a t e s  o f  c o m m e r c i a f  f i s h  n e a r l y  a l w a y s  o c c u r r e d
i n  L h e  a b s e n c e  o f  I a r g e  s p o n g e  c a b c h e s .  S p o n g e  c a t c h e s  w h i c h
e x c e e d e d  8 0 %  o l -  b h e  t o t a l  c a b c h  w e i g h t  f o r  a  t r a w - L  w e r e  m o s L
f  r a n r r p n t  n F f  l - h c  s , r r l r F h  w e s t  r : o a s l .  i  n  d e o t h s  f  r o m  3 1 - 2 3 0  m .
T h e  c o n v e r s e  w a s  t r u e  f o r  c o r r e s p o n d i n g  d e p t h  r a n g e s  o f f  t h e
c e r a l d t o n - P e r t h  c o a s t  w h e r e  s p o n g e  w a s  m o s t  o f t e n  f e s s  t h a n
2 0 %  o f  t h e  t o t a l  t r a w f  w e i s h t .

I n  t h e  E x m o u b h  c o a s t a l  a r e a  s p o n g e  d i d  n o t  p r e d o m i n a L e  - L n
a n y  p a r t i c u l a r  p r o p o r t i o n  o r  d e p t h  c a L e g o r y .  T h e r e  w e r e
insuf f ic ient  t rawls which caught  sponge of f  the Shark Bay coast
f o r  a n  a n a l y s i s .  B e l o w  2 9 o  m  i n  a n y  a r e a ,  s p o n g e  c e a s e d  t o
h a . - . ) m F  a n  i  m n . ' r t , a n l  - - \ n ' \ n ^ n F n l -  n t  l h e  - ^ l - ^ h  : n . l  I \ , A q  l l q ' r e 1 1 r z  . 1 [ 5 6 ' 1 9q , ,  L i , , P v r  u q ' r u  u v r L ' } / v r r

i n  1 - h e q a  d c c n o r  r ^ r e l e n q  F i n r - r a r  q n r r n . r F 5  q o F a i F q  w e n e  d o ' l t i n a n t  i nv L L y !  I

. 1 6 ^ + L c  1 - \ o l  ^ L '  , n n  m

2 .  A N A L Y S I S  O F  C A T C H  R A T E S

T o  e v a f u a t e  t h e  c a t c h  r a t e  d a t a ,  a  m i n i m u m  e c o n o m i c  c a t c h
r a t e  o f  o , 8 1  t o n n e s , / h o u r  w a s  c a f c u l a t e d  b y  t h e  a u t h o r s .
T h i s  w a s  r e q u i r e d  t o  p a y  o p e r a t i n g  c o s t s  a n d  m a k e  a  r e a s o n a b l e
n r o f  i  I  r n r h i  c h  f o r  a  , l a n a n a q c  c - n . a r n  w i  t h  t h i s  c I a s s  o f  v e s s e I
w a s  a t  l e a s t  1 2  t o n n e s  p e r  d a y  ( l t r  t < .  K a i n o ,  p e r s  c o m m . ,
1 9 B o )  a t  a n  a s s u m e d  a v e r a g e  w h o l e s a l e  l a n d e d  v a f u e  o f  $ 1 o o o  p e r
t o n n e ,  S m a l l e r  c l a s s e s  o f  v e s s e l  w i t h  f e w e r  c r e w  c o u f d  p r o b a b l y

I O
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.  4 ^  :  . ^ : p : , . - a  , - ^ . r .  I e s s  L h a n  O . 3  L o n n e ;u .  . t I t 4 t g r L l f  L L U 4  '  . ' l r < \  r  v

r a r e l y  l n o r e  t h a n  a  f  e w  p a n s  c a u g h t  i n  a n y  t r a w - I  ,  b u L  p r ^ i z e d
r - , ,  T a n - n a ^ ^  F r ' r ^ + c q  f . \ r  t n p i r  h i n h  m a r k e t  v a f u e  o r  e x c e f l  e n tu y  u d } , o r r c > s  P o r o  L s r  ! v r

eat ing qual  i  ty  .

A p p e n d i x  5  l i s t s  c o m m e r c i a l  f  - L s h  s p e c i e s  b y  f a m i l y ,  s c . i e n t i f  i c ,
corr rnon and the Japanese Katekana/Kanj i  names.  Table 5 g ives the

r n r  q  a n d  , ^ , F  i . r h l -  q  f n r ^  r r . r r i  n u s  I i s h  o f  c o r n m e r c i a ]q v u ,  u v t

i  m n . ' \ r t : . ) . e  . l i  q . . l r q q . e a l  h c l . $ r  A n n r o v i m ^ l e  t o t a l s  o f  i 5 n  s n e c i  e s  o fI  r ' P U r  L u '

l a l 6 . \ q l q  ^ n d  q n  s n F . - i e S  o f  e l a s n o b r a n c h s  W e r e  f o u n d  o n  L h e  C r u i S e
f r o m  t h e  a r e a s  t r a w l e d .

A M A J O R  S P E C  I E S

L e n k o  s n a p p e r  l l a l u a  t u n i { z o n z )  ,  5 7 . 3  t o n n e .  P l a t e  1 9 .
c a n E h t - T e l w e e n  2 L " r 8  ' s  a n d  2 a " i 6 '  s  i n  d e p L h s  f r o m  1 2 o - 3 3 o  m .
T h e  b e s t  c a t c h e s  w e r e  t a k e n  o n  t r a w l s  A 1 B O ,  A 1 B 3  a n d  . 4 1 7 9
/ ' r r l - \ ]  6  /  I  l .  I - h A r l  q  . i r  i . \ r  F . \  . T r r l  \ /  2 q 1 - h  l h e  I  a r ' c r e n  q i z e q

i n  I  h A  n r n a a  r r i  -  ' i  2 - 2 A  . - m  |  . r l  : l  I  a n n l - h  r ^ r n r e  q a r r c d  T . ^ t e rI  u r r v !  v , - .

o n  i n s b r u c t i o n s  f r o m  J d p a n ,  o n t y  l h e  I  a r g e s t  f i s h  ( g r e a L e r

l h a n  1 6  c m )  w e r e  r e t a i n e d  ( c a .  a %  o f  l e n k o  c a t c h  f o r  a n y  t r a w f ) .
T o w a r d s  L h e  e n d  o f  t h e  c r u i s e ,  t o  r e d u c e  w a s t e d  s p d c e  d u e  L o
w h o l e  p a c k - i n g  i n  p a n s ,  t h e  c r e w  p r o d u c e d  b u L i - e r f  l y  f  l l . I e t s  f r o m
m e d l u m  s i z e d  f e n k o  i o r  c l o s e  p a c k i n g  ( F i g u r e  1 3 a ) .  T h e s e
i n s t r u c L i o n s  f r o m  T a i y o  F i s h i n g  C o .  - i n  J a p a n  h a d  L h e  e f f e c t  o f
d e L e r r r n g  ' T a l y o  r v l a r u  7 1 '  f n o m  f u r t h e r  f i s h i n g  d i r e c L e d  p r i m a r i l y

l ^ r . ^ F i  q n a . i  a q  l , e n k o  i S  d e m e r s a l  i n  h a b i  t- r , q P | J c '  9 s u  - y e !  I  E - .

a n d  a  h i g h e r  c a r n i v o r e .

T h e  S c a d  g r o u p  ( F c t n z ,  C a z a n g i d a e )  ,  2 I  . a  t o n n e .

C a t c h e s  o f  s c a d  w e r e  n o t  d i f f e r e n t i a t e d  b y  s p e c i e s  i n  t h e
I  . n h . ] o k .  O n  s e V e n a l  n n n : <  i n n c  j - h ^  1  r . r r  r r e r r z  q i  m  i  I  F r .  c . n a . i  c c  J a C k

m a a k e r e l  a n d  y e - L l o w L a i l  s c a d  o c c u r r e d  t o g e t h e r  r n  a  t r a w l  c a L c n ,
Catches of  the s imi lar  round scad and layang scad were a lso taken
q  i r r r r l  l -  ̂ n F r , r r , q l  \ /  , ^ l h F n  2  . r r  m o r ^ 6  q n a c i  a q  O f  S C a d  O C C l t r  t ^  e d

+ r n p l h a r  F h a \ , f  $ , p y  F  . f  1 - F .  r ' 6 , a . 1  i  l  \ /  . l  i q l  i n r r t t i  q h e d  d r t e  t ' n  d i  f f  e r ' -

e n c e s  i n  s i z e  c f a s s .  T h e  3  b e s t  c a t c h e s  w e r e  t r a w f s  3 8 1 ,  3 8 O
a n d  2 2 4  (  T a b l e  4 ) .

Y e l 1 o w l a i l  s c a d  /  I  z a c h u n u z  n t c c u l . L o c h i  )  P l a t e  2 o .  T h i s  s p e c i e s
_- - - - - - - - - - - - i l - . . - . : - . - . f - ^ '

w a s  i d e n b i t i e d  a 2  t i m e s  o u t  o f  1 5 6  o c c u r r e n c e s  o f  t h e  s c a d  g r o u p
r n  t h e  s p e c i e s  l i s L .  I t  w a s  a l s o  t h e  d o m r n a n t  s c a d  p r e s e n t  i n
a n d  s a v e d  f r o m  c a t c h e s  a n d  i s  e s L i m a L e d  b o  h a v e  c o m p r  i s e d  7 8 %  b y
w e l g h L  o f  t h e  t o t a l  s c a d  c a t c [  f r o m  t 4 a w l s  s a m p ] e d .  l t  w a s
n r F q n t  i n  . ^ t . - h F c .  h e t w e e n  2 3 o 3 2 '  S - 3 3 o O 9 ' s  : n c l  i n  d ^ n 1 - h <

f r o m  4 3 -  2 3 O  m .  C o m p a r e d  w l t h  o L h e r  s c a d s .  y e l  l o w L a i l  s c a d  w e r e
u s u a f l y  o f  s m a - L I  L o  m e d i u m  s i z e  ( 1 5 - 3 o  c m  L . C . F . ,  F i g u r e  i 3 b l a n d

n - \ / : 1 - : h l  v  n a r - k p d  ' ^ , h n l  c  i  n  1 -  r : r r q  q n n f  o d  i n  r r n  ] - . )  6  q ;  7 e
n r : r l e q  ^ q  t h a  a n l -  i r a  q i - e  r a n r ; e  . . ^ r . r h f  W a s  r e t a i n e d ,  T h e  s i z e
- l ^ q q F q  . ^ r r . l h j -  r ^ r F r o  n r a r l n m  i n : n r  l r r  i r r r r o n ; I g  o r  i r n f n a t u r e .  S c a d  o f

t n i s  s i z e  a r e  m u c h  s o u g h t  a f t e r  b y  t h e  J a p a n e s e  r n a r k e t .  T h i s
^  - n d  n l  A n k I  i  \ / - f ^ { - \ r r q  i n  h a b . i  L .5 P U L  ! q >  ' -  , l J c ' o g

t 8
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W h i t e - f i n n e d  c a v a l l a  ( C c . t n a n E o i d e z  e t q u u l a \ .  0 . 5  t o n n e .  e s t .  T h i s
s p e c i e s  w a s  r e c o r d e d  b e t w e e n  2 3 " 3 1 , '  S  a n d  2 8 " 1 6 ' S  i n  d e p t h s  f r o m
B O - 3 O 2  m .  A f r h o u g n  o f t e n  p n e s e n u  i n  c a t c h e s  i  I  w a s  o n l y  s a v e d
w h e n  i n  w o r t h w h i l e  n u m b e r s .  I n  t h e  s i z e  r a n g e  c a u g h t  ( 7 4 - 2 6  c m
L . C . F .  )  t h e  s p e c i e s  w a s  u s u a f l y  s a v e d  w h o l e ,  c h o s e n  f r o m  l a r g e r
s i z e d  f i s h .  B o L h  L r e v a I l V  g e n e r a  a r e  r e a d i l y  m a r k e L a b l F  i n  J a p d n .
W h r t e - f l n n e d  c a v a l l a  a r e  p e l a g i c  l o w e r  c a r n r v o r e s .  T h e  b e s t
c a t c h  w a s  t a k e n  i n  t r a w l  1 4 8  ( T a b l e  4 ) .

L , i ^  c ^ . i  - d ^  h ^ , n t  - h / l t t e c i r u t  h e n J e c - t u 4 , n L t  t ) ,  a . 9  t o n n e .  p l a l e

, 3 . - _ T l i r s  s p e ; l  e s  ! ^ i a s  r e c o r d e d  b e L w e e n  2 . . " 2 O '  S  d n d  3 4 ' 6 c ' S  : n
d e p t h s  f r o m  2 9 8 - 6 0 2  m .  C o m m e r c i a f  c a t c h e s  h o w e v e r ,  w e r e
r e s t r i c t e d  t o  d e e p e r  w a t e r s  i n  t h e  s o u t h e r n  h a l v e s  o f  t h e
G e r a l d t o n - P e r t h  c o a s t -  a n d  s o u t h  w e s t  c o a s t .  T h e  3  b e s t  c a t c h e s
w e r e  i n  t r a w l s  3 4 8 ,  2 a O  a n d  3 3 1  l n  w h i c h  i t  w a s  t h e  d o m i n a n t
s p e c i e s  ( T a b l e  4 ) .  T h e  e n t i r e  s i z e  r a n g e  c a u g h t  ( 2 A - 4 O  c m  T . L . )
w a s  s a v e d  ( F i g u r e  1 3 f ) ,  I t  w a s  a  p o p u l a r  t a b l e  f i s h  w i t h  t h e
c r e w  a n d  p r e s u m a b l y  h a d  g o o d  m a r k e t i n g  p o t e n t i a l  i n  J a p a n ,  F r o m
L h ' s  c r u - L - e .  t n e  s p e c i e s  b e c a m e  a  n e w  S c i e n t i f i c  r e c o r d  f o r
AL IS I ra_L  I  a  .

L E S S E R  S P E C  I  E S

S w e e t l i p  e m p e r o r  (  L e t h n i n u z  c l t r t g z o . t . t o m u z  a n d  L .  n e b u l o z u z  )  ,
c o m b i n e d  t o t a l  c a t c h  6 . 7  t o n n e  ( P l a t e  2 4 ) .  T h e s e  2  s p e c i e s  w e r e
c a u g h t  b e t w e e n  2 2 "  4 9 ' S - 2 6 - 5 7  ' S  l a t i t u d e  i n  d e p t h s  f r o m  6 5 - 2 o 2  m .
L .  c h . , L g / o a t a r n u 4  w a s  t h e  d o m i n a n t  s p e c i e s  i n  c a t c h e s  ( 9 I % ) .  S e a
b r e a m  ( g q m n o c t a n i u z  n o b . [ n z o n . i  /  w a s  s o m e t i m e s  s a v e d  a n d  m j - x e d  i n
w i t h  L .  c h , L g 4 0 4 t a m u z ,  p r o b a b l y  c o n s t l t u t i n g  u p  t o  3 %  b y  w e l g h t
i n  m i x e d  p a n s .  Y e l l o r r  s w e e t l i p  e r n p e r o r ( L .  n e b u l o z u z . / ,  w h i c h  w a s
e r  L h e r  p d c k e d  s e p d r d t e l y  o r  n i x e d  i n  w i  l h  L .  t h t g  ) v ) , w t p u 4
c o m p r i s e d  a b o u t  6 %  o f  t h e  t o t a l  c a t c h  o f  t h i s  g r o u p .  A l 1  t h e s e
s p e c - r e s  w e r ^ e  a l w a y s  o r e s s e c l  f o r  p d c k - L n g  a n d  r a n g e d  i n  s t z e  f r o n r
2 6 - 4 6  c m  L . C . F .  I { o  s m a l l  f i s h  w e r e  d i s c a r d e d  a s  a l l  s p e c i e s  h a v e
g o o d  a c c e p t a n c e  l n  J a p a n ,  T h e y  a r e  d e m e r s a l  ,  l o w e r  c a r n i v o r e s .

e o a t f , s n  ( v a r j o u s  g e n e r a t ,  5 . 6  L o n n e .
A o o J r  '  s p e c i e s  o [  g o a t l i s n  w e r e  c a u g h t  b y  ' T a i y o  M a r u  7 l ' .
T h e s e  i n c l u d e d  t h e  ' s u n r i s e  g o a t f i s h '  ( ' P c t , a u p a n e u z  z p .  ) ,  ' l e m o n
c f  n i  n a  ^ ^ : 1 - f  i  a L  r  l  , l  .. , . e r e J ,  t t , - l u c c e n  t t  .  ,  b l a c k _ s a o o l e  g o a L f  i s n
I  P a n u p e r t e u z  { , t . c t t e . z c u l u t  /  a n d  r e d  m u l l e t  (  L l  p e n e i  c h t h g t  l t n e a l u z  )  .
f  h A  . 1 . , m  . ^ . 1  q n a -  i F a  i  c a  ^ ^ : i  f  '  c ^ r  t  ^ -  ' 1  ) o  ^ +

r s q .
g o a t f i s h  c a t c h )  w a s  t a k e n  b e l w e e n  2 7 " 3 2 ' 5 , 3 1 ' 4 2  ' S  i n  d e p t h s  f r o m
b q - 2 3 L  r n .  B e c a u s e  o f  t h e i  r ^  L e n d e . c y  L o  s p o i L  q u l c k l y  a f t e r  b e  L n g
h e a d e d ,  t h e y  w e r e  a l w a y s  s a v e d  i n  w h o l e  c o n d i t i o n .  T h e  s a v e d
s f z e  r a n g e  f o r  t h e  g r o u p  w a s  1 8 - 3 7  c m  T . L . .  E x c e p t  f o r  r e d  m u l l e t
w h i c h  w e r e  m a i n l y  d i s c a r d e d  a s  j u v e n i l e s ,  o t h e r  s p e c i e s  o f
g o - L f i s h  w e n e  s d v e d  r e g a . c i l  e s s  o [  . . i  z e  w h e n  t h e y  w e r e  e n c o u n L e r e d
f n  s o r t a b l e  q u a n t i t i e s .  A 1 1  s p e c i e s  a r e  d e m e r s a l  l o w e r
c a r n i v o r e s  .

C u t t l e f i s h  (
enc ount  e re d
They have a
o a w d y  5  s d v c u

Pt Maud and
c a r n l v o r o u s

a t  l e a s t  2  s p e c i e s ) ,  5 . 6  t o n n e .
i n  s m a f .  q u d n r  i L  i e s  t n . o u g h o u t
g o o d  m a r " k e t o b L l i t y  a n d  f e r c h  a
,  w h o l e .  T h e  3  b e s t  t r a w l s  w e r e
E d e l  L a n d  ( T a b l e  4  a n d  F i g u r e  2
m o l l u s c s ,  s u b - o r d e r  S e p i  o i d e a .

T h e s e  s p e c i e s  w e r e
t h e  a r e a  c o v e r e d .
h i g h  p r i c e  s o  w e r e

A I 4 9 ,  I 1 3  a n d  2 2 5  o f f
)  ,  T h e y  , . ;  r e  p e l a g i c

2 0
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E m p e r o r  ( L e t h n i n u z  c h o e n o n y n c h u z )  1 , . 1  l o n n e ,  a l w a y s  s a v e d .

O r a n g e  a r r o w  s q u i d  ( t o d a n o p z i z  e b l c t n a e ) ,  1 . 1  t o n r r e  a l w a y s
s a v e d ,  h a d  a  h i g h  m a r k e t  v a f u e .

R o c k  c o d ,  s l i m y  c o d  ( € p i n e p h e L u a
a n d  g u t t e d  i f  s m a l l  ( l e s s  L h a n  a

A m b e r j a c k  ( S e n i o l , a  t l u n t e n i  l i )  o . 7
t s l a c k - b a n d e d  k i n q f i s h ,  ( S e z i o l i n a
s a v e d .

Ghost  f i  sh ( H g d a o t e y u a  o g i  l b g i )  O . 6  t o n n e ,  u s u a f l y  s a v e d ,  s m a f l  e r
s o m e t l m e s  r e j  e c t e d .s p e c l m e n s

D e e p w a t e r  f l a t h e a d  ( ' P  l a t y c e p h a ) , u z  l o n g i . t p . i n u z )  O . 6  t o n n e ,
S anA-TTaEhe aA- l7,26 p latycep| ta luz zpeculatoz)  a lways saved.

G u m m y  s h a r k  \ t 4 u a L e l u a  a n L o , z c l : i c u z )  -  r a r e l y  s a v e d
piEed dogf ishr  (Squaluz negal ,o pz)  -  =g.g saved at  s tar t  and end

o r  1 - r l _ p .
B i g n o s e  s h a r k  f  C a z c n c t z i z i r t u z  a l L ) t n u z )  s o m e  j u v e n i l e s  s a v e d
a t  s t a r t  o f  t r l p .  C o m b i n e d  s h a r k  c a t c h  O . 6  t o n n e .

R o u n d f i n  s q u i d  ( 5 e p ) o t e u t h ) z  a u z t n a l i a )  O . 5  t o n n e ,  a l w a y s  s a v e d
b e c a u s e  o f  i t s  h i g h  m a r k e t  v a f u e .

L a t c h e t  ( P t e n g g u t t i g l a  p o l g o n r n a i a )  -  a l w a y s  s a v e d .
R e d  g u r n a r d  ( C / l e l i d o n i c h t h g z  h u n u )  -  u s u a l , l y  s a v e d .

Q u e e n  s n a p p e r  ( / t /  e n a d a c ; L y L u z  v c t l e n c i  e n n e z i  )  O . 3  t o n n e ,  s a v e d
a f t e r  c o n s u l - t a t i o n  w i t h  o b s e r v e r s .

t v l u f f o w a y  ( A z g y n o z o n u z  h o - L o l e p ) d o t u z )  O . 3  t o n n e ,  s a v e d  f i I I e t e d .

D .  I N S I G N I F I C A N T  S P E C I E S

T h e s e  i n c l u d e d ;  b a  r r a c o u t a , / h a k e  ( - g e m f i s h )  1 L c i o t t u . t , . . t  u L u n )  a n d
l l e x e a  z o l , a n d z i  ) ,  s l a t e  b r e a m  l  P l e c t o n h g n c h u z  p i . c t u . t )  ,  m a r o o n
a r r o w  s q u i d ,  A u s t r a l i a n  h a i r t a i l  ,  1 l  z i c h . i u n u z  c o x i i )  t a i l o r ,
( ' P o u t o . t o n u z  z a l L o t o n l ,  b l u e  m d c k e r e f  (  S c o r n t s e , t  a u z t z a L a z i c u . t )  a n d .
c i u s k y  m o r w o n g  ( D a c t g l o p h o z a  n i g n i  c a n / r  )  T h e s e  s p e c i e s  w e r e
e n c o u n L e r e d  i n  s m a l  1  q u a n t i t i e s  o n l y  i n  c o m p a r i s o n  w i  L h  f i s h  i n
. e l -  F . r ^ f . i F q  R  e n . l  t ]  A n n e n d i  x  6  a l s o  l i s f s  n r j c l i  f  i . r n , a  I  q ^ F . , i  6 s

w h i  c h  w e r e  p r e s e n t  a s  t r a c e s  ( a  f e w  i n d i v i d u a l s  p e r  L n a w l  )
l - r r  t 1 -  q a r r a d  i  n  m  i  v o d  n a n S  b e c a u s e  O . l -  t h e i r  h r  n h  e r - r - e n 1 - : n n au ! !  u y  u u r  r r  L

b y  t h e  J a p a n e s e .  I t  w a s  p o s s i b l e  t o  c a f c u f a t e  a v e r a g e  w e l g h t
f o r  q n a z - i  o q  f r n m  f  h o  q c n i p q  n f  ^ = h  - ^ , r . l c  m = r l o  . i , , r i h ^  l L 6

c r u i s e .  T h e s e  a r e  s h o w n  f o r  s o m e  c o m m e r c i a f  s p e c i e s  i n  T a b f e  5 .

4 .  T R A S H  F I S H

T r a s h  f i s h  m a d e  u p  4 O - 5 ( ) %  o f  t h e  t o L a l  l -  L s h  b l o m a s s .

A  v a r l a b l e  p a r t  o f  t h e  t r a s h  f i s h  i n c l u d e d  s u b - s i z e  a n d
j u v e n i l e s  o f  c o m m e r c - L a l  s p e c i e s .  A n  a r e a  c o m p a r i s o n  o f  t h e
r e l a t i v e  p r o p o r t i o n s  o f  f i s h  s a v e d ,  L r a s h  f j s h  a n d  r u b b i s h
d i s c a r d e d  i s  g i v e n  i n  F i  g u r e  1 5 .

z p p .  )  o . 7  t o n n e ,  a l w a y s  h e a d e d
l : a l  f i l l o 1 - o r ]  i f  l r n-  . . -  g e .

o a w a y  5  5 c r v e u

n i g z o { a z c i  u l a )  o c c a s  i o n a - L  l y
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t h e  t r a w l i n g  a b l l i t y  o f  ' T a i y o  M a r u
r a t e s  o b t a i n e d  o n  t h e  w e s t  c o a s t  b y
w h d L  h a d  b e e n  - n d i c a t e d  i n  p r e v l o u s
' U m i t a k a  M a r u '  i n  1 9 6 3 ,  ' K a i y o  M a r u '
1 9 7 8 .

7 I '  .  I n  f a c t  t h e  f o w  c a t c h
' T a i y o  l v l a r u  7 1 '  c o n f  i r m e d
e x p l  o r a L o r y  L r a w l i n g  b y

i n  1 9 7 5  a n d  ' O r s i n o '  i n

N e v e r t h e l e s s ,  t h e  c a t c h  r a t e s  o b t a i n e d  d u r i n g  t h l s  c r u i s e  a r e
n o l  < l  n i . - l l  t /  n n m n a n a h l  o  w i  l h  l h a q a  a w n a n t 6 . !  F r - m  i  ^ , r n 6  l \ /

c o r n m e r c i a l  f i s h i n q  s i t u a t i o n .  T h e  v e s s e l  w a s  i n s t r u c t e d  t o
r e m a i n  l n  a n  a r e a  o f  c o m m e r c i a l  c a t c h  r a t e s  f o r  n o  l o n g e r  t h a n

r v  { ^  f h - t ^ r l r r ^ h l  \ /  - - \ / a n  l h o  ^ r ^ , r n r l  : n d  n r n l  i ^ , , l i ^

t d r g e t  r e s o u r c e  w h i c h  L h e n e F o r e  d i d  n o t  p e r n j  t  n a x i m i s a t i o n  o f
l h a  . r . i c n i : ] , - . r l  r - - r  r - h  l ^  n r . - \ ^ a n l \ 7  a \ / : l r l i l .  r h a  m r n n i l - r r d a

o f  c h e  d e m e r s a - [  r e s o u r c e s  l o c d L e o ,  e . g .  L e n k o  s n a p p e r  o f f  S h a r k
B a y  o n  b i g  s p i n e d  b o a r l i s h  o [ '  t h e  s o u L h  w e s L  c o d s t ,  f u r t h e r
t e s t  f i s h i n g  m a y  b e  w a r r a n t e d .  V , l h e n  t h e  c a t c h  r a t e s  w e r e
s u b j  e c t e d  t o  a n  a n a l y s i s  o f  v a r i a n c e ,  a  c o n s i d e r a b l e  a m o u n t  o f
v a r i a t i o n  i n  t h e  d a t a  c o u l d  n o t  b e  r e a d i l y  e x p l a i n e d  e v e n  a f t e r
e f f e c L s  o f  a r e a  a n d  < t a v  o r  n i g h t  L r ^ a w l  L n g  o r  l h e i n  i n L e r a c L * o n
h a d  b e e n  t a k e n  l n t o  a c c o u n t ,  D e p t h  h a d  n o  e f f e c t  o n  l h e
v a r i a t i o n  i n  o v e r a l f  c a t c h  r a t e s  b u t  h a d  a  h i g h l y  s i g n r f i c a n t
e f f e c L  o n  L h e  c a t c n  r a L e s  o f  s o m e  s p e c i e s ,  e . g .  b i g - s p i - e d
b o a r f r s h  a n d  l e n k o  s n a p p e r ,  T h e  l a r g e  r e s i d u a l  v a r i a t i o n  f o u n d
s u g g e s t e d  e i t h e r  t h a t  o n e  o r  m o r e  o t h e r  f a c t o r s  m a y  n o t  h a v e
b e e n  L a k e .  r n L o  a c c o u n t  f o r  L h e  a n a l y s e s  o r  i r h a L  r h e  d s s u m p L i o n
o f  h o m o g e n e i t y  o f  e r r o r  v a r i a n c e  w a s  l n c o r r e c t  f o r  t h l s  d a t a
s e L .  1 L  i s  v e r y  I  i k e l y  L o  h a v e  b e e n  t h e  r e s u l I  o f  D o L n  c a u s e q .
O t h e r  p o s s i b l e  s o u r c e s  o f  v a r i a t i o n  n o t  t e s t e d  i n c l u d e d  t h e
e f f e c t s  o I  s p e c r e s  b i o m a s s ,  c o m p o s i t i o n  o n  r a L i o s  i n  l h e  s d v e d
c a L c h ,  t n e  e f f e c L  o I  s p o n g e s ,  w n i c n  u h e  J a p a n e - e  b e l j e v e  o e p r e s s
t h e  c a t c h  e x p e c t a t r o n  o f  a n  a r e a  ( A n o n ,  1 9 B o ) ,  w a t e r
t e m p e r a L u r e ,  t r a w l  s p e e d  a n d  u h e  r n f l u e n c e  o f  c h a n c e  c a t c h e s
n f  n e l  a o i r -  q n e r -  e q  . , u c h  a S  S c a d s  v ' j n i  c h  - a - k e r l  h  i c h  a r n r l F n  < - l r a ( . t  e su , ,  v r  9  r y L

s a v e d .

M A J O R  S P E C  I  E S

S e o . 1 . a r e  a n a l  v q e s  v r o r e  U n d e r L a k e n  f  O r  1 e ^ k n  . n a n n ^ r  c r - . e r - l c
. . t r - i n e d  . - a F  n i k a  l - r F \ / F l I  r r  . r n r l  h i r r - q n ' - - d  b o a r t - i s h .  F o r  l e n r t o

s n a p p e r ,  t h e  b e s t  r e s u l t s  w e r e  f r o m  s u b - b f o c k s  9 3 7 . 2 ,  9 3 1 . 3 ,
9 3 5 . 6  a n d  9 4 1 . 4  ( F i g u r e  1 2 )  w h e r e  t h e  c a t c h  r a t e  o f  t h l s
s p e c i e s  o [ t e n  e x c e e d e d  O . b  L o n n e  p e r  h o u r .  C a l c h  r a t e s  o f  ] e n k o
s n a p p e r  p l o L t e d  b V  d e p L h  f o r  a l f  a r e a s  c o m b i . e d  b u t  s e p d n a r e l v
f o r  d a v  a n d  n i g h l  L r a w l s  s h o w e d  L l - a L  d a y  c a L C h  r a t e s  w e r e
s i g n i f i c a n L  l y  h i g h e r  t h a n  n - l g n L  c a L c h  r a L e s  a n d  L h e y  w e r e  m o r e
v a r i a b f e .  T h e  b e s t  c a t c h  r a t e s  o f f  t h e  S h a r k  B a y  c o a s t  w e r e  r n
d e p t h s  f r o m  2 1 O  2 9 O  m .  A  r e f a t i v e l y  s m a l l  p r o p o r t i o n  ( g r e a t e r
t h a n  1 6  c m  L . C . F . )  f r o m  t h e  t o t a l  s i z e  r a n g e  c a u g h t  w a s
a c c e p t a b l e  t o  t h e  J a p a n e s e  a s  w h o f e  f r o z e r t  f i s h ,  h o w e v e r  o n  a
f e w  o c c a s i o n s ,  t h e  m i d d l e  s i z e s  ( 1 2  1 6  c m  L . C . F . )  w e r e  r e t a i n e d
f o r  f  i  1 f  e t  i n q .

l n  L h e  s c a d  g r o u p  w n i c h  w a s  r o i n l y  o o m . n a L e d  b y  y e l l o w L a r l
s c a d ,  c a t c h e s  e x c e e d e d  O . 3  t o n n e  p e r  h o u r  o n  1 2  t r a w l s .
C a t c h  r a t e s  r a n g e d  f r o m  O , 3  t o  2 . 7  t o n n e  p e r  h o u r  i n  t h i s  g r o u p

2 4
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Table 2 (cont inued)

Sett!trq losition flaulInq Position Depth
tat. Iong. Lat. Long. Irange (m)

catch in catch
Pans Itate

r 3 4  1 1 . 8 . 7 9

1 3 6

t l7

138

139

r40

r4 t

L42

1 4 3  1 2 . 8 .  ? 9

l,l,l

1 "s

r46

ra7

148

trl9

150
I5 I

1 s 2  1 3 , 8 . 7 9

151

154

155

158

159

160

161

I 5 2  1 4 . 8 . 7 9

t63

164

165

166

167

1 6 8  f 5 . 8 , 7 9

169

170

171

t72

1 7 3

114

175

1?5

I77

1 ? 8  1 6 .  € . 7 9

r79

1 8 0

181

ta2

la3

l a 4

t a 5

1 8 6

147

1 4 8  7 7 , A , 1 9

1 8 9

1 9 0

1 9 1

192

1 9 3

1 9 4

1 9 5

r96

L91

r 9 a  1 8 .  8 . 7 9

199

200

0 3 0 0

0 5 4  5

0 8 2 5

t  0 3 0

1300

1 5 3 5

1855

2I20

2315

0  2 1 s

o 4  5 0

0 ? 5 5

1030

1 5 2 5

1 ?  5 5

2020
2250

0f I5

0 4 0 0

0 6 2 5

0350

I055

1320

1 5 4 5

1810

2045

2 3 0 5

0 l3o

1305

1440

1?00

2r20

2240

0t !5

0 3 0 5

0 4 5  5

0 9 t o

1 1 4 0

1 i t20

1 6 3  0

1 9 0 5

2130

0 0 0 0

0210

o420

0 6 5 0

o920

L 1 5 o

r 4 1 5

f930

22rO

0 1 0  5

0 3 1 5

0 5 4 5

0 8 1 0

r 0 1 5

1235

I l 4 0

r 5 4 0

1 9 1 0

2 1 5 0

0 1 4 5

0 3 4 5

0 5 5 0

0500

0745

1230

1500

f 3  3 0

2  0 5 5

2320

0 L 4 5

0415

o720

1000

1 2 3 0

1 4 5 5

\125

1955

2220
0 0  5 0

0 3 1 5

0 5 5 5

0 g  2 5

rrirs
1 2 5 5

t  520

r710

2010

2 2 4 0

0 1 0  5

0 3 1 5

1 4 1 0

1640

1 8 3 5

2 1 5 0

0040

o245

03,40

0625

0 8 4 0

I t05

1 3 1 0

r550

1 8 l 0

2050

2330

0 1 4 0

0 3 5 5

0620

0340

t t 2 0

1 3 5 0

1620

l a 5 5

2130

00L0

o245

0  5 1 5

0 ?  l 5

\205

1 4 0  5

1 5 1 0

1 3 3 0

2 0 1 0

2 3  5 0

0  3 1 5

0 ?  3 0

6

6

3 l

3 6

2 6

4 5

3 9

6 t

27

2 3

1 5
l 4

2 t

3 9

1 9

29

t 7

3 5

3 6
t 5

14

] 0

13

2

2 9

10

2 4

L 2

L 4

t 3

2 4

6 t

1 1

4 3

1 r 4

1 0

2 l

5 6

2 7

1 2

9 0

5 3

8 0
-72

1 6 5

3 t
2 2

2 2

6 l

t t 3

t 6

5

3 3

3 3

652

170

1 6 0

324

1 4 3

248

2t5

192

2 4 6

3 2 2

r 4 8

138

242

L26

8 2

1 1 6

2 2 4

434

2 2 5

L92

8 8

3 0

1 1 3

2 0

160

3 5 5

220

r32

1 1 3

264

158

3 1 5

a l

3 5 0

6 2 1

6 3

17

1 3 3

352

116

432

495

2 9 2

4 2 2

3 9 6

t70

1 4 5

209

t32

293

3 3 1

2 7 0

3 7

5 1
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2 : o o |  t r 3 o : 2 .  9 8  -  1 0 5
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Table 2 (cont inued)

catch  ln  ca tch
Rate

'*:: Dat€ set t inq  Pos i t lon  qau l  ind  Pos i  t ro r  )ep th
!a t .  !onc .  La t .  Lonq.  Rarqe ( r )

2 7 L  2 1 . 4 . 1 9

272

273

274

275

216

2 1 7

274

2 7 9  2 a . 4 . 1 9

2ao

2Al

282

2 4 3  2 9 . 4 . 1 9

244

245

246

247

2 8 8  3 0 , 8 . 7 9

259

290

2 9 2  3 1 . 8  . 7 9

294

296

2 9 7  r . 9 . 1 9

2 9 8

300
1 0 1

3 0 2

303

3 0 4  2 , 9 . 7 9

3 0 5

3 0 6

3 0 7

3 0 3

3 0 9

3 1 0

3 1 1

3L2

3 1 3

3 1 4  3 . 9 . 7 9

3 1 5

3 1 6

317

313

3 1 9

320

3 2 1

3 2 2

323

324

3 2 5  4 . 9 . 7 9

326

3 2 1

3 2 3

329

3 3 0

t 3 1

0  3 3 0

0 5 0 0

0 7 3 0

0855

I t35

1 3 1 5

1 4 4 0

1550

0 9 3 0

1130

1530

1 8 2 0

0120

0  8 5 0

1 1 4 5

1525

l B 2 0

0 6 4 0

1 0 0 0

1300

1 6 2  5

0 ? ! 5

1015

t245

t 5 3 o

ra25
0 6 4 0

0320

1015

1200
1t50

1 5 3 0

1?00

0  6 1 0

0 a L 0

1005

t t20

1 3  4 5

!500

1 ? 1 5

2 0  3 5

22t5

0 1 4 0

0 3 2 0

0  5 1 0

0 9 r 5

1 1 4 0

1 3 2 0

t  5 1 0

t ? 3  5

20L'

2245

0 0 1 5

0 2 0 0

0 3 3 0

1 3 0 0

0 4 3  0

0 7 0 0

0 8 3 0

1 2 3 8

1415

1 4  5 0

1 6 0 0

10r5

1 4 0 0

1?30

r915

0 7 3 5

r7  25

2020

0  8 4 0

1200

f500

T B 2 5

0900

1 t  4 5

1 4 4  5

1 7 3 0

2025

0 7  3 0

0920

1115

1300
1 4 5 0

1 6  3 0

\125

0 6 4 5

0 8 2 0

1 0 4 0

1 3 0 5

L425

1 6 2 0

1 8 0 5

2t35

2315

0 0 5 5

4240

o420

0 6 1 0

0 8  3 0

1 1 0 0

1240

r 4 2 A

1 7 0 0

1925

2200

2345

o 1 l 5

0 3  0 0

0 9 0 0

1 2 0 0

1 3 1 5

3

2A

4

5 1

4

\ 1

1 0

5 1

1 0

2
5

L

1

2

I

5

3

2

3

5

2

L

t0

5

2 I

3 2

6

5

t 0

1 2 1

9 9'1"

,1,
415

4 ? 8

9 6

1 3

, , ,

1 5 4

2 2

3 1 4

2 5

t25

5 5

2Ar

5 5

; ,

,u

].,

;

1 t

3 3

3 3

2 2

3 3

3 1

2 5

2 2

11

132

5 5

6 6

5 5

246

1 r 0

592
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3 3 o 0 6 ,  1 1 4 o 5 7 '  : : o o g '  t L n o 5 6 '
:4ot l ,  t taozl ,  34019, r t lozg'
34ozz'  r t lozg,  : lo:o '  114"30'
: ro:0,  t t lo : l '  34a23'  t taol :
3 4 o t s '  t t a o 3 t ,  l n o t 6 '  t t n o 3 o '
34o21, t t toz l ,  t loz l ,  t t lozt ,
zPza'  t t tozg'  gto: : ,  t t4"2e
: l o : e '  t t r o : r '  3 4 " 3 0 ,  t t r " : z
3 a o : e '  1 1 4 " 3 6 '  3 4 o 3 2 ,  t t a " : : .
: . to:z '  r t lo ls ,  :Eo:g,  t tao3g.
34"49,  114"42'  z |otz '  r tao:a '
: a o l : .  t t a o : t ,  3 4 o 4 8 '  t t a o t o ,
3aorg '  t t to: l '  34042'  r rao:r '
3 4 o 3 9 '  u 4 " 3 4 '  : 4 o : : '  1 r r o 3 r .
34o55'  t taost '  34o52'  u4"4a
: a o s : ,  t t n o l o '  3 n o s s '  t t r o s :
: a o s a '  r r l o s : ,  : l o s t '  u 4 " 4 6
: a o s o ,  t t a o 4 5 ,  3 4 " 4 4 '  t r 4 o a o
:aoas,  r t lo:e ,  l tost '  t r loas
35oo:,  115o24, 35o03'  : ' tso2l '
:sooz'  t tso:8 '  :sooo'  115"2:J
t tosl '  t tsou e,  : losg,  t tgo:z
3 4 o 5 5 '  1 1 5 0 3 5 ,  : a o s 3 '  u 5 " 3 r .
: 4 o a g ,  t t : o : 4 ,  3 4 o 5 1 "  t t s o 3 a .
:soAl '  t rso:g '  i4o44 '  l tso:s '
3 { 0 4 6 ,  t t s o : 2 ,  3 a o 4 s ,  t r s o : u .
: s o t : '  t t s o s g '  l 5 o r : ,  t t  l o s , '
35o09, 1!5"s5,  :SoOs '  t t l "S.
: s " t o '  t t 5 o s : '  3 5 o o 9 ,  t t s o s r ,
: 5 o o l '  l t s o a u  '  3 5 o 0 4 '  t t s o 4 : ,
3 s o o 4 ,  t t S o t S ,  : S " o g ,  t t s o l s ,
35o04 '  t tsoal '  :sooz,  l tso4z ,
1 5 " 0 3 '  l 1 5 o l g  '  : 5 o o l '  t t s o l s ,
: s o o : '  r t s o z t '  : : o o :  '  t t s o t s ,
3 s o o t ,  t t s o t e '  : 5 o o o  ,  t l s o L : ,
3 4 o s a  '  t t s o o g '  3 4 " 5 6 ,  r L s o o o  ,
: n o s e '  t t 5 o o s '  3 E o s s '  l r s o o z ,
: l o s s '  t t s o o o '  3 4 o s 4 ,  t t q o s o ,
3 a o 5 l '  t t 4 o s s '  3 4 o 5 1 '  r t a o s z .
3 4 o 3 0 '  t t 4 o a g '  3 4 0 4 6 ,  r t a o s q ,
34oae'  t t loae'  t4oso '  r lnos|
: a o n 8  '  r i n o s r ,  3 4 o 4 s '  1 r 4 " 4 s ,
3 4 0 4 3 '  t r l o a o  '  t 4 o l o ,  t t q o l s .
3 4 " 3 6 '  l t n o q t '  t 4 o : t '  t t a o : 1 .
l ,4o3o'  t tqo: l '  lqo2s'  t tqo:o ,
3 4 " 2 4 '  1 1 4 " 3 5 '  t q o t o '  t t E " : 0 ,
l a a z e '  t t q o l o '  t q o z q '  t t a " ; g ,
l 4 o z z '  t t q o t a '  t q o t s ,  t r 4 o l ; ,
: l o t e '  t t t o r l '  : l o t z '  ' a o : o  ,
3 4 o r t '  r r n l : e '  l 4 o o s  ,  r t a o ] q  ,
3 q o z l '  t t q o t :  '  t l o 3 o '  t t 4 o : t : ,
lqo:o '  t tao: t '  tnozz'  r taor '
l q o z o '  1 1 4 o 3 0 ,  : t o t l '  t 7 4 o  z g ,
3 ! o 0 5 '  l t 4 o z l '  : 3 o s e ,  t t q o z L ,

5 0  -  5 2

4 3 -  4 6

4 2 -  4 4

4 2 -  4 5

5 2 -  5 1

5 0

5 3 -  5 6

5 3 6  -  5 4 0

4 3 3  -  4 9 6

172 -  408

396 - 4r2

514 -  574

5 4 0  -  5 5 0

3 9 8  -  4 0 8

3 3 6  -  3 5 4

430 -  414

4 3 4  -  5 4 1

5 9 0  -  5 0 2

4 ? 6  -  4 8 0

5 3 2  -  5 ? 5

4 7 0  -  4 9 0

3 4 0  -  3 5 6

3 6 0  -  3 ? 0

419 -  505

r74 -  2 rO

1 4 6  -  r 4 7

1 1 5  -  1 3 7

9 5  -  9 3
4 6 -  5 2

a a -  5 2

r52 - 240

L 3 7

2 2 0  -  2 2 6

2t9 - 240

1 7 0  -  1 7 6

1 3 1  -  1 5 3

1 3 8  -  1 4 4

1 5 9  -  1 6 3

1 5 5  -  1 5 3

156 -  168

t14  -  ta6

180 -  200

216 - 243

167 - t14

1 5 7  -  1 6 0

1 6 0  -  1 6 ?

1 5 1  -  1 5 7

r 5 5  -  1 7 2

146 -  149

1 4 4  -  1 4 6

1 4 7  -  1 5 0

3 ? 4  -  3 9 8

4 3 0  -  4 4 0

3 5 2  -  4 0 5

9

I 6

3 3

9

1 0 3

8 1

4 2
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Table 2 (cont inued)

sgt t ipqPos i t lon  I lau t inqpoEi t ion
Lng.  Ia t .  Lohq.

Depth Calch in Catch
Range (h) ?es Rate

3 9 1  1 3 . 9 . ? 9

1 9 3

1 9 9

4 0 0
4 0 1

402

4 0 3

4 0 4  1 4 . 9 , 1 9

4 0 5

406

408

4 1 0

4 1 r  1 5 . 9 . 7  9

A 1 2

4 1 3

AL4

4 1 5

416

411

4 1 3  1 5 . 9 .  ?  9

4t9

420

42L

4 2 2

423

4 2 4

296 -  304

496 -  s00

3 1 6  -  3 2 0

226 - 224

1 5 0  -  f 8 6

248 - 250

2 4 4

254 - 260

234 -  237

260 -  262

235 - 240

1 4 t  -  1 4 3

1 4 5  -  1 4 6

I42  -  L45

1 3 8

1 4 5  -  1 4 7

1 4 0  -  1 4 3

r40 -  I42

203

2I2 - 220

220 -  224

200 - 201

1 9 0

1 7 6  -  1 9 0

1 6 0  -  1 6 ?

0600

0310

0 9 3 5

1 1 4  5

ts ' ]0

1 7 3 5

0 1 4  s

0 4 3 0

0 5 1 5

0900

1120

f430

1120

0120

o325

0 5 4 0

0  8 1 0

r 0 4 5

1320

1550

0620

0 8 0 0

1 1 4 0

t 4 t 5

1730

0 7 3 0

0930

r055

r245
] 4 4  5

1550

1 9 1 5

0 3  4 5

0 3 L 5

1 0 4 0

1320

1630

!900

0 2 5 0

0 4 5 5

1010

1245

7520

1 ? 5 0

0 3 l J

0 5 4  0

0 8 2 0

1100

1 3 4 0

1?00

1 9 4 5

23002'  1t3o1s,  23o07'  t r : "L0,
z3oo9, t t :o1f ,  z lotz,  t t :oto,
z 3 o 1 : '  t t : o o e '  2 f l i '  t t : " o t '
2zozo,  11:ooE'  23o23'  [ :ooz '
z l o z a '  1 r : o o : '  2 3 o 3 1 ,  t t 3 o o o '
23o34'  t t :o03,  z lo3g'  t t :ooo'
23o42'  t t :oOt,  z3ol8,  112"58,
zaoot '  t tzo4o,  ztaol '  t tzo35'
2noro.  t tz" : : ,  z lots '  112o30,
24otr  t tzozs '  24"23'  t tzozs,
ztoza,  t tzoza,  zfzg,  r !2o2t '
24ozz'  t tzozt '  2404! '  uzota '
zro4e,  t tzots '  zao55, t tz"r l '
24"49'  t tzot l '  zsooa, t rz" t : '
26"01,  t tzotz,  zeoos'  112o36,
26oot '  u2"3?'  26o12, r rzo4r '
zeot3 '  t tzorz,  zsorg '  l rzoag,
z6o2t,  t tzost '  zao25, r r :o58,
z6o2a'  t tzose,  eaozl '  t tzoqg,
26ozz,  u2"so,  26ozt '  t r2os7.
26o30, t t :ooo,  ze":e '  113"00'
27050'  r t :oto,  zto55'  r r :ota '
21o5t '  113a12'  ZAoOZ' r t :ora '
2goo5'  t t :or l  '  zaotz '  t t :org '
2 o o f r .  l t : o : o '  z e o o 4 '  t t : o r o '
zaool '  t t :ot r '  zeot t ,  t t :oz: . ,
zeot l  t r :ozr '  :eotg,  t r :ou s,
2sor7,  r r :oas'  zsoog'  t t tozz,

1

2

l
t

2 2

3

L

I 6

2 9

1 3

t 3

l 8

2 5
l 2

t 3

3 5

6

3

1 6

1.9

2 3

2 3

2 A

3 7

3

t 6

3 3
3

r a2

L 1

lo6

527

1 2

3 6

9 9

1 3 3
6 6

? 1

1 9 8

2 2

8 3

104

t 2 6

9 2

T 3 ?

4 4
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W E S T E R N

A U S T R A L I A

NATURALISIE PLATEAU
\

) (

t

WESTERN

O F  A . F , Z ,

Figure I  The approximate cruise track of  rTaiyo Maru 71r as
'  indicated by dai ly mid-posi t ion (broken l j -ne, dates

sho$/n at about weekly intervals) during observer
presence on boaral  vessel  13 Jul-y -  16 September 1979.
Depth contours in metres and 320 km (200 mi le) western
boundary of  Austral ian Fishing zone (A.F.Z.\  are shown.
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MAIN FACTORY ROOM

1. OVERHEAD HATCH-COVER.

2. FACTORY SORTING FLOOR.

3 . TRASH CTIII1ES .

4 .  F ISH WASHING MACHTNES.

5. STACKING SPACE FOR BASKETS.

6. HEADING & GUTTING TABLE.

7. DOUBLE BLADE SAW.

8. CONVEYOR BE],TS.

9. GRADING & PANNTNG TABLES.

10. CENTRAL CONVEYOR BELT.

1I. SAT,T WATER SHOWER.

12. STACKING SPACE FOR PANS.

SNAP FREEZER ROOM

o

F1
a

I. CONVEYOR BELTS.

2. SNAP FREEZER UNITS.

3. SALT WATER SHOWER.

4. PAN KNOCKING PLATE.

5. GI,AZING MACHINE.

BOXING ROOM

1. BOXING TABLE.

2. RUBBER STAMP STAND.

3. STACKING SPACE FOR BOXES.

4. BANDING MACHINE.

5. ROLLER CON\,TYOR.

6. FPEEZER HOI,D HATCHES.

7. STAPLE MACHINE.

. F l - ' ^  ^ | - ^  ^ f  f h ^  a r - L  f A ^ | ^ n \ /I  i r e  P f  o r r  r  r  s r r  l u u  u v r  J |  ,

z x
H O
d F i
E U

El

SNAP FREEZER ROOM

BOXING ROOM

8 0

f r e e z i n g  a n d  b o x i n g  a r e a  s  .
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F  I O U L  N A ] J L

N  N E T  O A M A G E D

r l  l o A Y  r R A w L

-  N I C N T  T R A W L

;r.r:::.tir:.;. E )( Mour H csr

!  l  5HARX BAY CST

-  G T  N .  P E R T H  C s T

r_- _:l sTH,- wEsr csr

M E A  N

, 
t4l.r.' 

,., l')r.1 ):+/

,\-", ^

^  |  \ / '
s/i \4*-,"V.-

D i u r n a l  p e r i o d i c i t y  i n  c a t c h  r a t e s  o f  i n d i v i d u a f  t r a w l s .
The four  areas in  which the t rawls were under taken e i ther
i n  c l e r r l  i . r h f  h ^ r r r s  o r  ^ l  . i n h l  a r c  i n d i n : L e d  w l L h  b r a w f

n u m b e r ,  o n  t h e  h o r i z o n t a l  a x e s .  T h e  d e t e r m l n e d  e c o n o m i c
c a t c h  r a t e  ( E . C . R .  )  a n d  m e a n  c a t c h  r a t e  f o r  t h e  c r u i s e
a r e  s h o w n  o n  t h e  v e r t i c a l  c a t c h  r a t e  a x l s .

F r g u r e  1 1
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( a )

3 0

20

-
a
[l 10

O .  F '  R W T r a w l  A l 6 4

L e  n K o  s n a p p e r

N = 5 7 8

t4 . l  15 .1  18 ,1

L . C  F . ( c m  )

( d )

3 0

;
a
uJ lo

-
30,1 32t

L ,
34 1  361

C . F .  ( c  m . )
3 8 1 40.1

Trawl 20
sea p rke

N  =  1 6 1

( b )

;

E

s
! 6 1 r 8 t  2 0 1  ? 2 a

L . C . F . ( c m . )

T r a w l  l 5

Y e l l o w t a i l  s c a d

N  =  2 9 2

( e )
30

u  2 o
f

o

E

.:

2 4 1 2 6 1  2 4 1

. C . F  ( c  m . )

l 0 r

Trawl 26

S i i ve r  t r eva l l y

N = 1 8 7

( c )

Trawl

Layang

2 2 L

s  cao

306

2t,.1 26 1 2€r

L - C . F .  ( c  m . )

30t

( f )

l

a

Trawl 280
B ig -sp  ned  boa r f i sh

N  =  2 2 3

t 0

2 2 1 2 1 . 1 26-1  28  i

I  L .  ( c  m . )

36.r 3 8 1

L e n g L h  c o m p o s i t i o n  o f  6  f i s h  s p e c i e s  o f  m a j o r  i  m p o r L a n c e
t o  t h e  J a p a n e s e  f r o m  r a n d o m  s a m p l e s .  T h e y  w e r e :  ( a )
l e n k o  s n a p p e r  t  i . t i u  t  t u ' , , i {  ? . . , n . r /  s h o w l  n g  s i z e  r a n g e
d i s c a r d e d  ( D ) ,  o c c a s i o n a l l y  f i l l e t e d  ( F )  a n d  r e t a i n e d
w h o l e  ( R . W .  ) ;  ( b )  y e l l o w t a i f  s c a d  (  l r , a c l r u z u . ;  r n c c u l l 0 c l ' t i  )
1 c  )  l a y a r r g  S c a d  (  D e c o p t e . , L L L 4  t n a c / L o , 1 o n o )  ;  ( d . )  S r r i p e d  S e a
p i k e  (  5 p h L e e f t a  c ' b t u t a t a ) ;  ( e )  s i l v e r  t r e v a l l y
l P t e u d o c a t t c t n x  / p  ) ;  ( f )  b i g - s p l n e d  b o a r f i s n  ( U n a e c i n L u . ,
h e n d e c c t c a n L h u z ) .  i \ , t e a s u r e m e n t s  ( a ) - ( e )  a r e  l e n q t h  t o
^ : , , d r 1  f  a n r .  r n r r  r  r \  i s  t o t a l  l e n q t h .
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C a t c h  r a t e s  ( i n  t o n n e  p e r  h o u r )  o f  t h e  1 6  t r a w l
shots wi th commerc iaf  potent ia l  showing dominant
s p e c i e s ,  r e l a t e d  b y  d a t e  a n d  l a t i t u d e .

Shot  No a r n ^ a  L : +  i  t r  1 . l  a A r e a  C a t c h  R a t e

A n n o h . l i  v  "

Dat e Conl]Iient

LENKO Dominant

LENKO Dominant

LENKO Dominant

LENKO Dominant

LENKO Dominant

LENKO Dominant

SCAD,!  Dominant

SCAD-I  Dominant

SCAD'k Dominant

SCADT Dominant

S E A  P I K E *
Dominant  68%

SEA P IKE.T.
U OIII f FIdfIt' l UU7o

SEA P IKE'Y
Domlnant  9B%

T REVALLY'!
Dominant  71%

B,/S BOARF ISH
Dominant  90%

B I G  E Y E
Dominant  48%

! 6 / 7

1 9 / 7

7 9 / 7

L e / 7

2 0 / 7

B / 8

2 7  / 7

2 L / 8

r o / 9
L 0 / 9

2 6 / 7

2 6 / 7

2 6 / 7

7 5 / 7

6 / e

7 6 / B

A 1 5 7

A 1 7 9

A 1 8 0

A 1 8 1

A 1 8 3

1 1 6

1 5

2 2 4

3 B O

3 8 1

6

9

1 0

A I 1 7

3 4 4

1 8 6

2 4 o  1 7  '

2 4 o 5 6 '

2 5 o o 3 '

24o 55 '

2  5 o o 8  '

260 46 '

2 7 o  r 5 '

260 27 '

27o 50 '

2 7 o  4 3 '

2  B o o S  '

2 4 o  2 4 '

2 5 o o 5 '

21o 51 '

2 5 o o 8 '

24o 58 '

260 39'

2 7 o  o g '

2 6 o  2 2 '

27o 15'

2 7 o  3 7  '

2 8 o  o 4 '

2 8 0 1 1 '

r , 3 7 0

r . 7 8 4

2 . 5 7 1 ,

o .  8 8 9

1 . 3 1 6

o . a L 4

o .  8 3 0

o  .  9 5 1

1 .  1 0 6

3 .  1 0 9

1 . 1 8 1

o . 8 6 5

o . 9 2 4

o . a L 4

o . a a 4

o .  9 0 8

1 0 0

1 0 0

1 0

9

7 6

5

6 3

B

B

2

2

2

2

2

3

3

3

3

3

3

3

3

1

3

1

1 0

2 8 0 0 6 '  -

2 B o o g '  -  2 B o  0 3 '

2 3 o 5 2 '  -  2 3 o 5 8 '

3 2 o 2 5 '  -  3 2 o  2 r '

2 3 o o 5 '  -  2 2 o 5 a '

J .  P a l  r - i  ^  e n a - i  a a

9 0



T6
'aJq€TJEn -}o sls^TetrE arll IJr -1tle:r3tr-t6rs

eeJp To uorlJr,-ralui aL{+ Jou aLIoTe qldap Jaulreu

uorXer.ren aql u-o l3efJa 1ue::r;tu6rs rtlq6rq e pe'q

seM lt?.iap q? r r'1
1nq (Too'o > d)
ea-re urte 6e acu6

99r'OTO'1

TT'O

TT'O

azz
,,

BT

t

,6' tz

t9't

oa'z
IZ' Z

slvnc r s su
' '^ -l^^ q+ueP

q+rM eeJV

NlO] JCVUSJN ]

r.{f daC

ee JV

SJSEddg NTV'{

oao'o
roo'0>

09' T

9r' 9

8r 'o

IL'O

tdo
gCNVSI CIN9ISc

suvnos
NVEl/{

lirocssud ssuvnos
JO SESUSSC CO hlns

NOIJVlUVA
JO SCUnOS

(q)

'(MoI3q (q) aesl q1 daP Pue
€aJe Jo sfJeJJa aq+ o+ enp uor?erJPl aq? 3:o uorl"rodoJd aq1 allrl Jalep

)1 ujaqf uo lno piJ rJreJ sPM scuerJe^ JO srs^leuP Jarl'lJnJ p'(TT eJnbrJ)

lqbru 1e asoq+ upt{1 Je+eaJb qJnul ^TTeraueb a-rar'a sa'}pJ qclPJ {ep sy

zI'o = peureldxa saJenbs Jo uns Jo uorlJodoJd

80'0,L'9Z'8tT VJOJ

TOO'O

,ro' o

TOO'O

too'o
TOO'O

,r' 6

z8' 9t

8E'8

ar'rr

LO' O

69'O

oz' o

a9' z

z9' o

90'T

L9'

L

t

T

,

,

96'tt

08'7

09'o

a9' z

L\I L

rz' t

s'IVncIsSu

CSN]V'IdXA

qqb tuldeq
q?rM eeJV

NOTJCVUEJNI
ar16Tr| / Ki.n

e aJV

SJCSJCE Nl VI^I

ldo
SCNVCIIINSIS

uuvnbs
NVgN

NO I JV IUVN
do Ecunos

NOCSSUd SAUVnOS
.{o sssu5Ec Jo wns d

ae)

'(MoTaq (e) aas)

s+c3JJe ureu z eseql ^q peureldxa seM saJEnbs Jo ulns TE+o1 eq+ Jo

%IT ^Tuo ssalar{Jre^au +nq (ro'o > d) uorlerJen eq+ rro +3eJJe xuP.
-t3rubrs e peq lqbru Jo ^ep pue paJe l-i1oq fPr{1 punoJ Lraq+ sem ?J

'acuerJe.1\ Jo sTs^Teue Jo+3pJ-oM:. p qfTM pauTuexe-3J aJeM Pl€p OI-{f
,^^ A,,-, d\,uoH uv !+c LqL/, --TIJTEIIISJ Jql JO alUOS JOJ sIqTSu|){.]sdJ uddLl elrcY

Ipur paJaprsuo3 Jou sJoJOP] JeI-{'l o 1€q? lqbnoi1'} sem 1r aJoJeJaI-{J
'sarenbs Jo uns lelo+ eql Jo %, ^I.uo roJ peJunos3P fT 'uorxerre^

aq1 uo loelJo 1uecr3:rubrs e peq eaJE qbnoqllv '(uMoqs ')ou alqpl

TO'O>d)asuaJaJJrp +uecTJTr]brS IIeJA1\o up p31€J+SUOUAp €AJe qCea

JoJ salPJ q3?e3 ueau uo ua{elJ3pun ocuErJen Jo srs^Teue +SJTJ eqJ

t=lpu€ddv-



i  a S  $
co r{ sr r-{ l

^  j  o '  ' -  3 .  ?  s i
^  A  g  $  c  E  . l a  E ' t  ' 6  i i  . ;
F  E  3  a  *  d  e  s 4  ! !  r C . '  $ :  s ;c0 .-l r') o .4 r.r O d d.r.l'  . -  c  a  F ' 3  i  . .  d  : _ .  E :  . i i  : ;  - r
i  a  E  3  !  . .  :  E  $  ! 6  t :  i e  s  " - g  b g
I  F  i  i  ;  !  I  !  P  i {  E H  5 h  :  i !  i ic  !  >  o ' ,  - c  !  ' 6 f l €  

S  A i  F U  3 E  . -  X f  6 .. 3 E 3 t : E E
;  ;  i  e  :  :  eE ;5  t  i a  S :  :$ i  !  i (  $ !d  F  3  . *  . 3  . 3  ,  B B  P  d .  S S ' E B's  i  ,  5 E ,S i j  e:  i  's€ "tr"Q S';  3 rS 8e
I  r  e  :  $  \  S  E d  t  S u  : s  : S  F i i  $ . f  $ '
S  ;  E  $  E  o -  i  . l F  r '  d x .  s * ,  R S  s t s  3 t  B t
t  i  S  ;  E  s  I  : ;  t  s s  . s *  * B  { e  : :  F €
r  S  s  s  *  b d  ,  3 t  h  t H  t ' i  t S  n s  F i  3 o
" :  t  s  S ' €  € ' * '  ;  F , N  \  S S  c €  $ t '  e *  3 3  S S
\i .s Fr o .c s, Ir a_u  H  s  r  3  i s  s  s !  $  H H  $ t  s i  * $  s s  $ {S  I  E  S '  I  8 A  . s  3 s  S  e e  R S  R e  5 e  E B  , i d

o
q.r
x . q d t q )
o o d o
O > l r O . , r 0 )
O l r o , q q i o( , 1 o o r ! t ! . - r

J .  - C  d  . c  d 6  a  a1 1  O  ' -  . d O  - t d  . ;  , r  { D 5
]1 4 ..1 O ,q > o |r rr .d ,]] o |+i I >.qr r  . c  q . l  o  !  - .  d o  r r  !  d q  a'! o d' ,q .-l o >.q c q d ! ! o t .n o q
€ q q Er ..! E o I q ll c {r i! - ld 0J.,1 .-r..i
o  o  O  . . 1  d . . {  O O  <  a P  l l r  ! F  c 6  o . - l  d q fo  { r  !  o o  !  ! . - {  . . 1  o r -  o 5  d r r ]  . ; i  5  i d  t d
>  a  !  +  !  > q  o  i  ( } 1  ' n  l o 1  !  d  . - r  !  . q  . d
E d {D o d C O L 4 t r-{ q{ c o o. rJ tt rr ij 0)q  l n  ) l  O  N  C , !  t r E Q  . r {  - r , r  . p  r O  o  a  t !  d  o  !  r ra  . 1  . . r  , c  . . . 1  r d  r - 1  . - !  o q  a  a a  . l  0 J  d l !  a 6  o c ,  o , c
o  c q  A  o  s  z 4  : D E  >  ( . j ' ( . j )  F t d  Q t J )  d d  o . =  d F

.  l \ t  \ x ;  i i  i l :  I  \ . ,
; +** f,o- j il[ Ix n'$l i,$NN
N

- E E l F l1 4 H < d
l l  4  F l  o o
< O { a

q o r o o E -
. Z t J a Q F l F ( 4 Z
c r 4 ! o z a
r c r i r F t > < u o
+ & O E r l /  - A
F l O H d c l d F . i
F t o  t r  i  F . t  F ]  &
> u ) F a ( , , o a

Q E ]
H r l ] d
z < , o

' q H H A H I d
< l : < H F <

H d H ! l . ) H
v i ( F t < Q O d
4 Q d : 1  0 >  A
H C ( F H Z F t r
c ( 4 o r : d > r ! o . l
F U @ U ( / ) I O

\
N
\

+r-

l
f.

t s :
\ N ; \
, \ x
t \

E

z
og
o(..)

r-l
..1

d
,N

p

()
o

H

q)

{J

tt
.,{
H

c.)
d
P

(,}
o

o
o .

qJ

o d-.J C
,{.l

0)
. P o
t r o( U q
.lJ (d

o ( 6
q F J

-r{ rrd

> o.-{
F { g
d o

t r O
o o  6 ,

9 . 9  R
q-.1

q-l --l
o u
.lJ O
O . . {..t o
F f o

Fl

ro

X
H
o
z

(



ru
ts
z
H
X

LN

E
tr

ts'

o

P

o

oo
E
6z

B

t6

)ro

oo
H3

F]

z
l,

fr

i\{i*$$ii t${}lt

Otr|dz

EESE
o:ou'd
OHPrr
FZOtr
PH<'d
za
HPtrI'
oFrPv
l, ril E

zo

-+

J
\l

,t .:\\

;ittu;{l \. '\\\

\=

f;.5-F'S +3FFFK3F 3 \ 'i: a:n)a\l:\ I
o I <-.\t c N.a o o $.4 s s) .) o s .\" s.orJ"-J s_o s F_
s_NS o s Nr srS r{(Q o O
\ Q S 5 r'.\ S \ O O i S
r.ai(a S R S \ R S C.A R
N\ co o Q S S co 4.4.3 c^
s c.r^ o 0) s (! s (4G$s oa lf os co

s o-N \ -.:: tr J \ ! a
1 c,r S I 'iQ Q Q a \ \
o s a N: ) \ s e.a o, _i
\ ^ ir s.o \ R t{NS cr O
S @^O e\O S sjC.S S +
O r- O\ '.Q o LO {.\s O
No d s- [1 co o o a Q s :
Q o < O A: F.SFJ e
cf tF.: ^..c .o - r
\ o s qa I = o ̂
R?,n(^ o.rtoOZf =@ :
f r 5sJ;F.P.3H 5

cn ^ < o a o 5 F.o p
ootstd F-or,.:'opo o
!t:'coF_ oidTrFoTro;r n
0rpNo - Eoot- tf o
5 (D co(D rd 4 xo ", a. r
- P.v tf P rD. r a.

o o @P e. a
PO I,i AFP tsO(nO
\oh - ts- @(/)(o5.) i'
rJr " (rO Nrts>t Co
o ts tsPFOO FO

P @ Ol ts aoP.
@ Or N o O(qPJ
o o @ q tso o
tr v e o - P|l

ru

F A@@
CO AAO

5 53d a e \'t[ x:] FF ]]
3 3&!' s s Ssf E3 3.:. :$
3 d3' I 3 :.:.:. 3"$ :R iE cr \\ rr 5 5 : s S Q 5 (s (\ 4 S
o o s's a a s s I \ s a. lo

F "'S:. :. i. 
'iD'oc! .: ;S S- c4 ! c^(- S S AsO ol r) :r

d. \' tD c0 -\ \. s' "itr 
c. o o

S S.SS e : Rg€ C; l3 ^*
3" t"H'" I. 8. 3sB 9s g€ Ffl N \ O ^ s0 $. : rn cD s.$

a ^3'; s d :;s dr- ^;
* 3".E ' \ 3-^rs €E f." 63
R il95 a '' ;3' s.^ ;.? * r, o o o H^ \ft 

,9 : * c' F<F 4eg 3*E zc i.:. ii ^ ts?'Q P.=P Jo5
t- - 5ido :Fp .tcr 5
P O(n O o 5 O. 11
O tso o FO Fl 5 o \o
O { r,.!t > t-' O,Fo ?1 t)
\l -.r: o 2'' a o.Jo
o (n!Jq Fcf
O -rro ('\o .oF
o r!ts ooei " o!

:tcD H ts o \o

P tsF 3" 3 R 
- s 9

@ @@ o ts a F
O NA P I \o

! N! ! @ 
3

5

tr(nro cdrF<>El 4
FOOJ tr-!OO3:tFi p
opo,P. oo<EtsuF-o
mH 5 x-O0rilFO.r<
5r-o 0r x5 oo |l o 0r o
<o:l : a {u. lP rl

dro pr ptt o d0r tsir-
P O I O pr O O p O P-<
P.O |.l il5 .l nl P.'l5
rO O O ft O p,p o,ts ? '1J O Fl r,. BOIIJ O
o o oo o p,
oFd i' ts o

o50ro
oFl P. p, 0l
5() 5 <
o:l q p
(]Hl
rots.F
oo0r
Bi'

3 El rd ts' o(n -<(,o td Ln oln
'- 3!E gE €96 5E ps g;'
r- otlx r- OtsO €cr .' i r!-
o o O pr (t Fr q d 5 o 5 o tt iJ
€ r, Fj fi o € f- -a p rr p r, p o o o }l F. Pct o 5 o r< :t o 5 0!r orc J o,o

or Fd P ! { 5 o

ET€ $ 39 3.3 [; gB',
q"R ' [? oo oo 3o

g '56 5" *+ €E O - o m -:F \ 0r
g B 13 ro E

t Es HR q
o L 

i!5 R 'o ,g

=

s

a.

.:r
a

F,
o

uo

9

o
It
P.



+

I

fl
a, -'

s . :
- ; t r

.d
...r .q E -{ E

. .  .  ^ r  l . :
. q  q q i  , q , ! ,  9 1  1 l  ?  x  ' * - d r  !u o r J  u )  r r  r f  ' 1  : :  X ; . :  o )
I o B  i 3  \ r " .  d  .  :  * ; !  i i *  E!  o l  a r  ! r .Q o  E

3 . 3 . "  3 "  & 9  6  # q  s  d E p  t r i ! .  3
0 1  t J o r  , q  c r  . d !  a  r

. u  r o . ]  c  s  c o  . t  . ;  o  d  . r d d : i  o '
d . -  d  n  -  o  i 6  -  i o .  ' , r  -  - "  o

a  4 : r  o o r  ' r  o  !  E U U - I  v Y x -
' . r c a E  a r  i >  o  . 1  !  I  i i  : 1  9 ' x y
! P o o  i g  :  3 ;  i  E :  i  : F E  : F ; :
r o . d r (  t r - . r  ^  , )  J  ' r  o r r
6 J & i ,  6 @  E  6 A  u r  d d  E  6 i  r , T ' A  Q a 2 ' r

\ \ -  N

.ri 'x 
\r

. \ 5  . t l r  \ ( -

i i i r l : i i  r { f $ i i  i \S i; f S S 5 I i  N \ * \ | t .  ' r r ' + F
r r \ r \  l \

" H
< E l
: 3 i . 2 4
*  i F :  A H  3 H  8
f i  E  A  ; 2  =  |  Ae  6 q  - i  E 6  4
; = " t i ! p i
-  a I  a 8  r B  U

o

=

9 4

H=
zo

E()

4c x
o A

.tJ

o
o

Lr)

X
H

z
A
A

Fl

a



X

tro
t!
o
o

z

U)

o
H

an
o

o
o
E

z
F]

z

F]

€

!!
oFt

€>o lhz

o€
ZA

EH
tt tl
(f Fl

zF:

o

o

fto

P.

op)
o

{o
P.
riO

O Ftl
oP.
EO

o

0, pJ

oP.

0, rr

oo

<{
o

op,
ocf

Ft
<U oo
Erd
o0,

rf

o
ri

FO

f,t
P.

oH

o
ct
r-l

r'
lq
at-
o
o

96

o

E
o
o
u

o.H

a
o oF

o
o

v

y(Q Hlooo atp

ex ?PF? F;;aE6<5.3 at;r36I6R F 3 -ii g F'd.'&.5* -"-[ ? ] z -" P ; 5 : E 8,2 3 R
i: 'i ie p + + + + o -o * *: ?'? o 3 " I
iiL I!'EEx a,aaFR aa3,3S I 'B E E
rq -'E'Yii"-*tr2 --6'3'"lgEEB I &- * ['* 6,, Ht*; :r cr p, 5

I g - 
[ * ,] [s E PfuP,Fi

I g g[
fl.

gJ N} S O N P N N ts N F ts (, N I,>F
X ; : \o co co ts \o { (D ts o o\ N co N F '-l r { PtsF
;;*p) . . - r (,Ln(n

3. I r., ; Ut. .*,-E- 5 ll:
. : co o X ts o\ N N t\r (,| ursP
6 

- 
co H ! o o '> u - t.l - rrr co F
-F.orr\ * : ". x ,-ttNLJNrlrN{P\

;: I o coP tsN\oN
an6FrO{CO-COcoP
Fco{i'

P. (,-
ct(,(,NaN\o

oi:,f-oN(!tlo\
* E co t.l- o
*lJ OJrr!\oP

.FOts

c)ioLtNiLnr'i'a
-qFh(!(rJ6i{o ''o{-l-Nr

fl n S 
-' 

*- F
o-o.tt('N'-rNJ
FOFAOJN{
(D Pl (D a@o1 F

(,ALIF
,Fts
(ICNOA

s



c . l o
q , - ] l n
' . r d  !  O a -q r l u 0
.r O O \o r-{.7)
_H -q v'-1 -) .P
qJ .lr ro o

E >  d  o  o 1  - ! t
d  r r  r O . ! :  o ' o O U ]
o  .  q . r  i o  c . J . - r . c
! .\r d:n r-r - (jl
!  - r ' o  . Q !

g  H  . P O  ^
o  l !  > q  o | r ). u  v t  ou  <  - ) ^ ( \
' ! !  l r !  ( / l . \ ] < i
. - i  o  . ( ,  r - l  r
l r - . l F  ( J  ! ' ? \ o

q r . r . o  o  - . 1
.  . . ) E  ^ . C O v

ro c c.r'i F (4 -1
d  O  

" l N  f , 6
E E  a  ) l  m c o
d  o  t  3 l  .

. q  E . . r E o  l c . J ^ ' ] J . Y )
o .-r rr-.1 .rr.-r ", | .r o\ o. - l  - c  t r  c a t  Y t -  - - c  !
t l ' lo  d ro 7 l  co (D o
!  O -  Y l o -  !
6  . . Q l r o r  i i c o  ( / )
o - r  p . . r  >  N o

- . 1  t t . r  , , l . r s r ^i 0 : F- <.
< l  . u  q  v  , p - t F r ^

+  AJ  s  O * \o
E  0 1 '  o  : r l !  - l
( !  g r  Fr  l r  3  ( ' )  OO-

E O(r )  O O i  -C  F-
U  H  O  A  - l  ( r ) c o t r )
! - A  E  : l  c !  I . '
o  \ o  ' o  Y  ^  \ o
O d - r N  . " 1  \ o  + J o

o c.,r o ll c.r^ o
o C o  . i  y l v \ o - q  r . l ^
o  - t  i i  ( n  o . .
a . E  r - r  e l o .  . q N

o  U ( j  O  - r r _ - r o  m
.rr  - l  H d o Yt . rq J  o o B  Y l . - r  . ^  \ o
r - 1  O { O ( n  : :  < <  r r
r r  - l !  ; ^ -
( ! < r d  q  .  I  o  . - o
O  o  !  ! @  * i . c 6  r ' O
( 4 - - r  r d  o N  : l ( r ] * o - . o' !  i .q lg l  o r - .1'  o t i r r  ! l  o | . - o s
a t  - r ' l  5 l r  ' -  N a ! @

o . o r o _  l ^ r -  5 +
z  " _  : - _ t \ o F r + . .  o.+J tlr ;: yt i-r O .q

. c  o - r  . :  a l  - J J - c ! ( ) D
a t \ J , - ]  ' )  y ? ! \ o o c o o
' r r o u N *  +  - E  , CI | : Y u ) o
o i x .  :  : L O
c  o l n  : '  ! 1 o  ^  !- - 1  d . - r . ! <  ?  l t o  r l .  o
f 4 . - r  ( J :  l . r ^ . 1  ^ . . r

cq i! B ril N o\ rt.r

o J  . E  F - '  -  o  q . - l J
d o \ d O ^ l  , l < A - i  0 )
F  O - 4  "  u l l ( / ) F - - o x
6  . c E  F l  ! ' '  < , . . r
. q  ! {  9 l  - r n $ E

.q rd > : - l
J 4  o  - . 1  ' l r  r 1 l ^ , u \ o
o . F i ! r o  O  g l r o  O . J t r N
l ! r H  N r d  L t N , C  O N
r - r  o 1  !  . i |  ( o . u . c -
. q . x  p ?  E  : l _ -  o ( n ^

.  r d . t  o  u l c i  ( n  o
c . r o 3  o F r  O  ^  r r

. r  O r !  1  - . r  ^ < rro O O .  4 \o-  o j
r d O ' l Z \ o  L ' J  1 4  ^ N . l J

l r  | 0 o  o N  d  o . i  o
O o q 'rr r.-r -i rE
i  . E  t q l n - o t , 1-rr rO <. ! | r-.r rr rt
l !  O - l  d l !  O l -  . ] v
8 . (  5 O  X  . P  o r

. . . 1  . c  . . r  a o L r 6 ^
a l  o  E  t - " c N o c i

. r  co +J JJ tcD(,  sf  c j
O J  .  d  . q l  + r . r ) -
F { o i F l  O l , l - r  O"  . r  r r  ' - r l o  . c . r r o

o l > t  .  - q l , c ^ ( n  o \ o
o l F r  E  l o  F l ( r l c !  . C o..r l.r c.J I N (o !!
r i l ( d , r J  > r  c l
J r l >  ( D  t r  d  O l  - ^  +
E l a J s o  . r r  l ^ o 3  o
o l r r  O B F  u ) l < r r . - r ^ . q

t r r E  l !  o  t r t - r - - F -  ( t
, q l  o  t r  - o  o l -  1 4
otrr  C o c.r  ' !  -at  A o. . r l ( U - - r  t r q f  !  E I O N s  -
q- l l>. - l  t r ' - r  l r  !  I  co $ L^ \o ^

lr-r | .rl g l! c I ro .4 ci r-.1 r"l
€ f d r ) E l < c o  c . r
o l ( ,  !  . p ] J !  -
X l  . o l o o o < ' .
. r r t  .  l r )  o < ,  o  - c |  - q . q . c - r €
E l ( o - 1  - r N . .  ( , i l C 0 @ ( n - -

o

tl

o
.a
tr
a).1r

gl

0)
0)
E

@ . q
r-r !

._i
- 3

d rJ t'- rd
O O r + ( )
X X X

O1 ''
a  4 . 1  r - t  o

d | ! - - r t
3 l n B I . . c o o r 3 o

r-l O\ r-l rO ln I.r r-l cO
r ! r - l r ! F r r - r N d N

f
. E t
r-r ro -c 6
r r g o O
r d > !  . - l  . Q
> .'.r F !i q-l
.d _r > br or o ! r-r
O o - r . d ! . 0 C

A > - r O r - t ( D O r d
q q r ! o d 0 ' r r o ! . . r
+  !  o | '  >  . (  o  E  o r' |  E  t r H  0 J  C r  O  !
l ^ c ' ! . - C L - 3 E ^ ^ o + r ^. . r  4 E -_:z Fr in o | !  o a c c L

O U J - l ! L . J + L
o  o  b r  E  o  o l ] ] - r  o  3  - r  i  c -  _. i :  

F  *  )  f l  g  +  9 : . 9 8  F  q  r  n  *  -  u 1  b ,  +
E t  E . .  i  p  H i  ^  i  l i i  :  :  3  .  ^  -  i  H ^- ,r 9 .- o u -tr Lt :4 ,C )t c.- d (J 3 () E O ._ .,r (t( ,  (4 I  -  z  & ? A -  B Lo6(4 I  t  6 v)  *  . :  o O J

;

t \ o

I

- _ 1  .

o  <  l n s
>, o.\
o  . - r  -

I ._  o j  o1  l .o
.n .d F --l \o
N -C .Y)  o \N

.-.1

r i O
Ln o co -.'l
or lr

rr -l -l .. r-N
r l

p \ t \
at f- ..1 co .l rO

r-.1 !t F F- CO otj ! 3 f-."1
o r-i r-l r-t 11 c., Fr r't N
n ict

\ . o
\ ln t- N rt \o \o x < F r)co

o'r <r ro tr ..1 \o co ..t F- s \oN
or .r rr -r -l -l rY) E -1 F{ --r N

t-

t r o o

l.r

o
.q

tr
0).u

OJ

a

Lr
o
tr
o
a
EqJ

L . ' j 9

t  , ;
U ;
: ( J' ! >0)

tr
tsr

(J

0)
u'

...1
cq

:

c

c

o(,

9 6

o
F

tr
z
o F l
N E

3

F
o

Fl
3

E:

z
o
F

E
o
Q

o

U
F]

o
o
cq
o
o
Fl

'd
qJ

-,1
JJ

U

,0

x
H

z



' a]nl Jn.:rls-rodns

yus e!yrrt1 !u LfrvLl- | LL

rLrY!\ ur! L E!Lr

€ sJv'rd

'6urTTanJof 
, TZ

Lv Ie Lrr u,o +i

Z gJVTd

,

'V'M 'uotPlerat olur
!u L uco +r

I SJV'Id



PLATE 4

The Furuno echo sounder  in  char t  room,
showing 40 m bottom chasrn.

PLA E 5

a ^ d a n . l  . \ f  n 6 F  h , r l  l 6 ' . ]

d i n f . \ ,  I  i h o  n r i ^ /  f ^

ou1- Dy scer n
snoocang away

PLATE 5

Codend  i s  w inched  above

ha tch  l ead ing  t o  f  i sh
F ^ ^ + ^ r r r  c ^ Y +  i  n ^  f l ^ ^ -

t?
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PLATE 10

F ish  on  head ing  and
n , r + +  i  n ^  + r l . \ ' l  ^  n d . r

L a : . ]  i  - n  m : ^ h i  - ^

PI,ATE 11

Starboard washing machine
and scupper boards
sur round ing  f i sh  fac to ry
sor t ing  f loor .

PLATE 12

q d , r  i  d  c ^ r f i n ^  h : \ ,  I f ^ r ^ -

ground) . 11 kg metal
h ^ h e  e l - a ^ k a . l  i n : i c l a

ready for use "
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PI,ATE 16

The fresh-water glazing
m r ^ l a i  h a  / 6 . 1 a  h l  , , a

assembly, background at
r i g h t ) .

PI,ATE 17

tt 'e boxing, grade stamp-
fng and banding room
showing roller ramp which
1ed to hatch of freezer
hold .

PLATE IB

v iew o f  tappets  on  2OO0 Hp main
engrne.
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PLATE 22

Skipjack trevally (Pseudo-
caranz sp.) .

PLATE 23

Biq-sp ined boar f i sh
(Und,ecimus hende cacanthus ) .

PLATE 24

r i l h a  e L T 6 a l .  l  i n  a m n a - ^ -

( Le tW,i nus chrgsosLonws).
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