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L I S T  O F  F I G U R E S

A map  show ing  the  d i s t r i bu t i on  o f  t he  ca tches  o f  Pe r th
h e r r i n g  i n  m a r i n e  a n d  e s t u a r i n e  e n v i r o n n e n t s ,  w i t h  t h e
con t r i bu t i on  made  by  each  exp ressed  as  a  pe rcen tage  o f
the  to ta l  ca tch  fo r  t he  pe r iod  be tween  Ju l y  1975  and  June
1 0 4 ?

The  re la t i onsh ip  be tween  (a )  t he  number  o f  days  spen t
f i sh ing  pe r  mon th  and  the  number  o f  boa ts  ca tch ing  Per th
h e r r i n g  p e r  m o n t h  f r o m  J u l y  l 9 7 I  t o  J u n e  1 9 8 3 ,  a n d  ( b )
annua l  va lues  fo r  t he  mean  mon th l y  number  o f  boa ts
ca tch ing  Per th  he r r i ng  and  the  mean  mon th l y  number  o f
boa ts  i n  t he  to ta l  Swan  Es tua ry  f l ee t  f o r  t he  pe r iod
L 9 7 L / 7 2  a n d  L 9 8 2 / 8 3 .

The  annua l  ca tch  o f  Pe r th  he r r i ng  and  the  annua l  mean
mon th l y  number  o f  boa ts  i n  t he  f i sh ing  f l ee t  o f  t he  Swan
Es tua ry  be tween  L952 /53  and  1982 /83 .  The  annua l  mean
mon th l y  ca tch  pe r  boa t  t ak ing  Per th  he r r i ng  (CPUE)  i s
a l so  g i ven .  N .B .  The  va lues  fo r  t he  yea rs  be tween
1 9 6 7 / / 6 8  a n d  L 9 7 O / 7 L  r e p r e s e n t  e s t i m a t e s  ( s e e  S e c t i o n

?

4 .

6 .

The rnea n monthly
t h i s  s p e c i e s  i n
J u n e  1 9 8 3 .

The  annua l  ca tch
( s o I i d  l i n e )  a n d
be tween  l97  O  /71

ca tch  o f  Pe r th  he r r i ng  pe r  boa t  t ak ing
the  Swan  Es tua ry  be tween  Ju l y  I 97 l  and

o f  P e r t h  h e r r i n g  i n  t h e  S w a n  E s t u a r y
I o c a l  m a r i n e  w a t e r s  ( d a s h e d  l i n e )

a n d  1 9 8 2 , 2 8 3 .

7 .

The  to ta l  mon th l y  ca tch  o f  Pe r th  he r r i ng  by  pu rse  se ine
(above )  and  hau l  ne t  (be low)  i n  t he  i nsho re  mar ine  wa te rs
near  the  Swan  Es tua ry .

The  to ta l  ca tch  o f  Pe r th  he r r i ng  i n  t he  Swan  Es tua ry  and
loca l  mar ine  wa te rs  taken  by  a l l  me thods ,  t he  mean
m o n t h l y  g i l l  n e t  c a t c h  o f  P e r t h  h e r r i n g  p e r  b o a t  t a k i n g
t h i s  s p e c i e s  ( C P U E ) ,  a n d  t h e  e s t i m a t e d  e f f o r t  r e q u i r e d
w i t h  t h i s  C P U E  t o  c a t c h  a l l  t h e  P e r t h  h e r r i n g  t a k e n  i n
the  Swan  Es tua ry  and  Ioca l  mar ine  wa te rs .
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THE FISHERY FOR PERTH HERRING, NEMATALOSA VLAIV|INGHI (MUNRO)

C . F ,  C H u s s - ,  N . G ,  H A L L - ,  R . C , J ,LENANToN-  &  I .C .  PoTTER"

- W e s t e r n

P  . 0 .  B o x
A u s t r a l  i a n  M a r i  n e

2 0 ,  N o r t h  b e a c h ,
R e s e a r c h  L a b o r a t o r i  e s
l ^ l e s t e r n  A u s t r a l  i a  6 0 2 0

S c h o o l  o f  E n v i  r o n m e n t a l  a n d  L i f e  S c i e n c e s
M u  r d o c h  U n i v e r s  i t y
M u r d o c h ,  l , l e s t e r n  A u s t r a l  i a  6 1 5 0

A B S T R A C T

l h e  W e s t e r n  A u s t r a T i a n  c a t c h  s t a t i s x i c s  f o r  t h e
P p r l h  h F r f i n t  f i s h . ' r r t  n v a r  f h a  7 ^ a f  2 n  , , e a r s  h a V e

b e e n  e x a m i n e d . .  W h i f e  t h e r e  a x e  p o c k e t s  o f  c a t c h e s
b e t w e e n  B r o o m e  a n d  B u n b u r g ,  t h o s e  f t o m  t h e  s w a n
E s x u a t g  a n d  n e a r b g  i n s h o t e  m a r i n e  w a t e t s  m a k e  b g
f a r  x h e  m o s t  i m p o r t a n t  c o n t r i b u t i o n  t o  t h e  f i s h e r g .
I n  t h e  S w a n  E s t u a x g ,  t h e  c a t c h e s  s f a - r t e d  r i s i n g  i n
t h e  1 9 5 0 s  i n  x e s p o n s e  t o  a  d e m a n d  b g  t h e  r o c k
T o b s t e x  i n d u s t r g  f o t  b a i t  a n d  r e a c h e d  p e a k  v a T u e s
i n  t h e  T a t e  1 9 6 O s  a n d  e a t T g  7 9 7 0 s .  D a t a  a r e
p r o v i d e d  w h i c h  d e m o n s t r a t e  t h a t  c a t c h  p e r  b o a t
i s  a  g o o d  i n d e x  o f  c a L c h  p e r  u n i x  e f f o r t  ( C P U E )

i n  t h e  p e r i o d  s i n c e  1 9 6 7  w h e n  m a r k e t  d e m a n d  h a s
t e n d e d  x o  s t a b i l i s e .  T h e  C P U E  i n  x h e  S w a n  E s x u a t g
r e a c h e d  a  p e a k  i n  A u g u s t  a n d  s e p t e m b e r  a t  t h e  t i m e
w h e n  P e r t h  h e r r i n g  s t a r t  m o v i n g  f r o m  t h e  s e a
t o w a t d s  t h e i t  s p a w n i n g  g r o u n d s  i n  t h e  u p p e r
e s x u a r g ,  e x c e p t  w h e n  I a r g e  c a t c h e s  w e r e  t a k e n
i n  n e a t b g  m a t i n e  w a t e r s .  e  c a s e  i s  m a d e  f o t

c o n s i d . e r i n g  t h e  P e r t h  h e r r i n g  f o u n d  i n  t h e  S w a n
E s t u a t g  a n d  T o c a l  m a r i n e  w a t e r s  a s  a  u n i t  s t o c k .
D a x a  a r e  p r e s e n t e d  w h i c h  i n d i c a t e  t h a t ,  i f  t h i s
a p p r o a c h  i s  v a l i d ,  r e c r u i t m e n t  d e c l i n e d  i n  t h e
e a r T g  7 9 8 0 s  f o T T o w i n g  a  p e r i o d  o f  h i g h  c a t c h e s
i n  T o e a i  m a r i n e  w a t e r s  d u r i n g  x h e  T a t e  1 9 7 0 s .
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T h e  e s t u a r i n e  a n d  s e v e r a L  i n s h o r e  m a r i n e  f i s h e r i e s  o f  W e s t e r n
A u s t r a l i a  a r e  m u l t i g e a r ,  m u l t i s p e c i e s  a n d  m u l t i s t o c k
f i s h e r i e s  ( L e n a n t o n ,  I 9 8 4 ) .  T h u s ,  i n  t h e  S w a n  E s t u a r y ,  w h o s e
P e r t h  h e r r i n g  f i s h e r y  i s  b y  f a r  t h e  m o s t  i m p o r t a n t  i n  t h e
S t a t e  ( s e e  S e c t i o n  I i . B )  ,  g i l l  n e t t i n g ,  h a u l  n e t t i n g ,  f i s h
t rapp ing  and  hand  l i n ing  wou ld  each  tend  to  ca tch  a  number  o f
c o m m e r c i a l l y  i m p o r t a n t  s p e c i e s .  W h i I e  t h e r e  i s  l i t t l e
a l t e r n a t i v e -  t o  L o n s i d e r i n g  t h e  f i s h i n g  b o a t  a n d  i t s  c r e w  a n d
g e a r  a s  o n e  f i s h i n g  u n i t ,  t h e  w o r k  o f  L e n a n t o n  ( 1 9 8 4 )
ind i ca tes  tha t  such  an  app roach  i s  va l i d .  The  Per th  he r r j ' ng
f i s h e r y  i n  a l l  r e g i o n s  i s  b a s e d  o n  g i I I  n e t t i n g  a n d  h a u l .
ne t t i n -g ,  bu t  i s  somet imes  supp lemen ted  by  pu rse  se in ing  i n
t h e  m a r i n e  w a t e r s  o f  s o u t h - w e s t e r n  A u s t r a l i a .

Da ta  on  Per th  he r r i ng  ca tches  were  ob ta j ' ned  f rom the  Wes te rn
A u s t r a l i a n  D e p a r t m e n t  o f  F i s h e r i e s  f i l e s  a n d  f r o m  t h e  c a t c h
summar ies  p rov ided  by  the  annua l  pub l i ca t i ons  o f  t he
A u s t r a l i a n  B u r e a u  o f  S t a t i s t i c s .  T h e s e  d a t a  a r e  b a s e d  o n
f i s h e r m e n ' s  c o m p u l s o r y  m o n t h l y  c a t c h  r e t u r n s  f o r  e s t u a r i e s
a n d  m a r i n e  w a t e I s ,  t h e  l a t t e r  p e i n g  d i v i d e d  i n t o  b l o c k s ,  e a c h
e q u i v a l e n t  t o  I "  I a t i t u d e  b y  I "  l o n g i t u d e  ( F i g . f ) .

I I .  T H E  F I S H E R Y

A .  F I S H I N G  T E C H N I Q U E S  A N D  S O U R C E S  O F  D A T A

B .  D I S T R I B U T I O N  O F '  C A T C H E S  A N D  T H E  I M P O R T A N C E  O F  T H E

SWAN RIVER REGION

N e m a t a l o s a  v l a m i n g h i  i s  f i s h e d  c o m m e r c i a l l y  a t  l o c a l i t i e s  o f
E r l rnan  se tE femen t  be tween  Broome and  Bunbury .  I n  more
nor the rn  a reas ,  t he  ca tches  o f  Pe r th  he r r i ng  tend  to  be
re la ted  to  seasona l  ava i l ab i l i t y  and  the  demands  o f  t he  rock
lobs te r  i ndus t r y .  E igh ty  two  pe rcen t  o f  t he  to ta l  ca tch
b e t w e e n  1 9 7 5  a n d  1 9 8 3  w a s  t a k e n  i n  e s t u a r i e s  a n d  m a r i n e
e n v i r o n m e n t s  b e t w e e n  P e r t h  a n d  B u n b u r y  ( F i g . f ) .  T h e  g r e a t
i m p o r t a n c e  o f  t h e  f i s h e r y  i n  t h e  s w a n  E s t u a r y  i s  i l l u s t r a t e d
by  the  fac t  t ha t  on  ave rage  i t  con t r i bu tes  35?  to  the  S ta te ' s
to ta l -  annua t  ca tch  o f  app rox ima te l y  I 92 .8  tonnes  pe r  annum.
D i s c u s s i o n s  w i t h  m a j o r  b a i t  s u p p l i e r s  t o  t h e  r o c k  l o b s t e r
i ndus t r y  i nd i ca te  tha t  t he  demand  fo r  Pe r th  he r r i ng  f rom the
Swan  Es lua ry  has  tended  to  rema in  h igh  and  re la t i ve l y  s tab le
s i n c e  1 9 6 6 .
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L 9 6 8 / 6 9  ( F i g . 3 ) .  A f t e r  a  s u b s e q u e n t  m a r k e d  d e c l i n e  t o
a p p r o x i m a t e l y  5 0 - 5 5  t o n n e s  i n  1 9 6 9 / 7 0  a n d  1 9 7 0 1 7 I ,  t h e
c a t c h e s  r o s e  s h a r p l y  a g a i n  b e f o r e  f a l l i n g  s t e a d i l y  t o  v a l u e s
o f  b e t w e e n  4 5  a n d  6 5  t o n n e s  a f t e r  1 9 7 8  ( F i g . 3 ) .  W h i l e  t h e
t rends  shown  by  the  CPUE fo l l owed  qu i te  c lose l y  those
exh ib i t ed  by  ca tch  du r ing  the  l a te  1960s  and  ea r l y  1970s ,  t he
ca tch ,  i n  con t ras t  t o  t he  CPUE,  has  dec l i ned  du r ing  more
recen t  yea rs .  I t  i s  a l so  impor tan t  t o  recogn ise  tha t  as  a
resu l t  o f  managemen t  dec i s ions  imp lemen ted  i n  1969  by  the
W.A .  Depar tmen t  o f  F i she r ies  to  reduce  f i sh ing  e f fo r t  i n  t he
commerc ia l  f i she ry ,  t he  number  o f  boa ts  f i sh ing ,  and  hence
those  ca tch ing  Per th  he r r i ng ,  i n  t he  swan  Es tua ry  has
d e c l i n e d  p r o g r e s s i v e l y  o v e r  r e c e n t  y e a r s  ( F i g . 3 ) .

P r io r  t o  1975 ,  t he  mon th l y  va lues  fo r  CPUE showed  a  marked
tendency  to  va ry  seasona l l y ,  w i th  max imum va lues  be ing
a t t a i n e d  i n  t h e  S w a n  E s t u a r y  i n  A u g u s t  a n d  S e p t e m b e r  ( F i g . 4 ) .
These  mon ths  co r respond  to  the  t ime  when  a  comprehens ive
research  p rog ranune  o f  g i I l  ne t t i ng  th roughou t  t he  sys tem
s ta r ted  to  y ie ld  l a rge  Per th  he r r i ng ,  wh ich  be long  to  a  g roup
wh ich  subsequen t l y  accumu la tes  and  b reeds  i n  the  upper
es tua ry  i n  December  and  ea r l y  January  (Chubb  and  po t te r ,  i n
p r e s s ) .  I t  i s  t h u s  r e a s o n a b l e  t o  a s s u m e  t h a t  t h e  g r e a t l y
i nc reased  co rnmerc ia l  ca tches  i n  Augu  s  t /S  ep tember  ,  wh ich  were
taken  i n  the  commerc ia l l y  open  f i sh ing  wa te rs  o f  t he  m idd le
es tua ry ,  re f l ec t  t he  en t rance  o f  l a rge  numbers  o f  Pe r th
he r r i ng  on  the i r  spawn ing  run  f rom the  mar ine  env i ronmen t .
I t  i s  a l so  wor th  no t i ng  tha t  a  second  bu t  sma l l e r  peak  i n
abundance  i s  f requen t l y  ev iden t  be tween  Februa ry  and  May
( F i g . 4 ) .  T h i s  c o u l d  r e p r e s e n t  f i s h  t h a t  w e r e  c a u g h t  o n  t h e i r
way out of  the system.

The  fac t  t ha t  seasona l  t rends  become less  consp icuous  i n  the
la te  1970s  may  be  a  re f l ec t i on  o f  t he  e f fec ts  o f  t he
unusua l l y  l a rge  ca tches  ob ta ined  f rom loca I  mar ine  wa te rs  i n
t h e  s u m m e r s  o f  1 9 7 6 / 7 7 ,  L 9 7 7  / 7 8  a n d  1 9 7 8 / 7 9  ( F i g . 5 ) .
Moreove r ,  a  marked  seasona l  peak  was  ev iden t  aga in  a f te r  I 980
fo l l ow ing  reduced  mar ine  ca tches  i n  t he  sunmer  o f  1979 /80  and
s u b s e q u e n t  y e a r s  ( F i 9 , 4 ) .

III. CURRENT STATUS OF THE FISHERY

A . CONCEPT OF THE SWAN ESTUARY STOCK

Whi le  emphas is  has  been  p laced  on  the  l ong  te rm and  seasona l
t rends  i n  t he  f i she ry  fo r  Pe r th  he r r i ng  i n  t he  Sv ran  Es tua ry ,
l a rge  ca tches  were  a l so  taken  i n  nea rby  mar ine  wa te rs  be tween
1 9 7 6  a n d  I 9 8 0  ( F i g . 5 ) .  T h e  f o l l o w i n g  c h a r a c t e r i s t i c s  o f
these  ca tches  i nd i ca te  tha t  t hey  were  based  on  f i sh  tha t  had
moved  in  o r  ou t  o f  t he  Swan  Es tua rv .
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F f f o r t  r c o r r i  r e d  f o  o b t a i n  t h e S e  C a L C h e S  i F  o n l ' ,  o i l l  n c t - ey r r r  r r s r r

. . ^ , ^  , , ^ ^ a  / / . r , . r ' r  - - r  1 0 6 0 \\ \ r u r r d r r t . r ,  L r w r t .

A S S E S S M E N T  O F  T H E  F I S H E R Y

T h e  t o t a l  c a t c h  o f  P e r t h  h e r r i n g  i n  t h e  S w a n  E s t u a r y  s t o c k ,
i . e .  f r o m  t h e  S w a n  E s t u a r y  a n d  n e i g h b o u r i n g  c o a s t a l  w a t e r s
b e t w e e n  L 9 7 5 / 7 6  a n d  1 9 8 2 / 8 3  r e a c h e d  a  p e a k  o f  2 3 7  t o n n e s  i n
L 9 7 1 / 7 8  ( F i g . 7 ) ,  a  f e a t u r e  r e f l e c t i n g  e x c e p t i o n a l l y  l a r g e
c a t c h e s  i n  t h e  m a r i n e  e n v i r o n m e n t  i n  t h i s  y e a r  ( F i g . 5 )  .
W h i l e  t h e  t o t a l  c a t c h  o f  P e r t h  h e r r i n g  f r o m  t h i s  s t o c k
d e c l i n e d  o v e r  t h e  n e x t  t w o  y e a r s ,  i t  h a s  s u b s e q u e n t l y
r e m a i n e d  b e t w e e n  6 0  a n d  l l 0  t o n n e s .  D e s p i t e  m a r k e d
v a r i a L i o n s  i n  t h e  t o t a l  c a t c h  o v e r  L h e  e i g h t  y e a r  p e r i o d ,  t h e
C P U E ,  a s  m e a s u r e d  b y  t h e  g i l l  n e t  c a t c h  o f  P e r t h  h e r r i n g  p e . r
b o a t  i n  t h e  S w a n  ( s e e  S e c t i o n  I I I  B ) ,  s h o w e d  n o  o b v i o u s
t e n d e n c y  t o  r i s e  o r  f a l l  ( F i g . 7 ) .  H o w e v e r ,  t h e  a b s e n c e  o f  a
r i s e  i n  C P U E  o v e r  t h i s  p e r i o d  w h e n  t h e  c a l c u l a t e d  e f f o r t  h a s
f a l l e n  c o n s i s t e n t l y  i n d i c a t e s  t h a t  r e c r u i t m e n t  i n t o  t h e
f  j .  s h e r y  m a y  h a v e  d e c l i n e d .

W h i I e  e m p h a s i s  h a s  p r e v i o u s l y  b e e n  p l a c e d  o n  t h e  r e l a t i o n s h i p
b e t w e e n  c a t c h  a n d  C P U E  a n d  t h e  f i s h i n g  e . [ f o r t ,  t h e  p o s s i b l e
r o l e  o f  e n v i r o n m e n t a l  f a c t o r s  o n  P e r t h  h e r r i n g  p o p u l a t i o n s
s h o u l d  n o t  b e  o v e r l o o k e d .  T h u s ,  w h i l e  t h e  m a r k e d  d e c l i n e  i n
c a t c h  a n d  a l s o  C P U E  w h i c h  o c c u r r e d  i n  t h e  S w a n  E s t u a r y  i n
L 9 6 9 / 7 0  c o u l d  h a v e  b e e n  t h e  r e s u l t  o f  t h e  h i g h  c a t c h e s  t a k e n
d u r i n g  t h e  p r e v i o u s  t w o  y e a r s  ( F i g . 3 ) ,  t h e y  c o u l d  a l s o
r e f l e c t  f e a t u r e s  w h i c h  a f f e c t e d  t h e  m o r t a l i t y  o f  t h e  y o u n g  o r
t h e  b r e e d i n g  s t o c k  j n  e a r l i e r  y e a r s .  I t  i s  a l s o  p o s s i b l e
t h a t  t h e  v e r y  h i g h  c a t c h e s  i n  L 9 6 9 / 7 0  r e f l e c t  g o o d  c o n d i t i o n s
f o r  s p a w n i n g  a n d / o r  g r o w t h  e a r l y  i n  l i t e  d u r i n g  e a r l i e r
y e a r s .  C e r t a i n l y ,  c o n d i t i o n s  i n  t h e  e s t u a r y ,  w h e r e  s p a w n i n g
o c c u r s  a n d  t h e  y o u n g  s u b s e q u e n t l y  s p e n d  m a n y  m o n t h s ,  a r e
l i k e l y  t o  b e  m u c h  m o r e  v a r i a b l e  t h a n  i n  l o c a l  r n a r i n e  w a t e r s .
W h i l e  t h e  u n u s u a l l y  h i g h  c a t c h e s  i n  t h e  c o a s t a l  w a t e r s  i n
1 9 7 6 / 7 7 ,  1 9 7 7 / 7 8  a n d  L 9 7 8 / 7 9  ( F i q . 5 )  m a y  h a v e  b e e n  a t  l e a s t
p a r t l y  d u e  t o  a  c h a n g e  i n  t h e  p r e l e r r e d  t a r g e t  s p e c i e s  o f
f i s h e r m e n  a t  t h e  t i m e  o f  t h e  y e a r  w h e n  N . v l a m i n g h i  i s  f o u n d
i n  t h e  r e g i o n ,  i t  i s  a l s o  p o s s i b l e  t h a  t - E i i - i  r o n m e n  t a  l  f a c t o r s
i n  t h e s e  y e a r s  r e s u l t e d  i n  t h e  f i s h  b e c o m i n g  m o r e  a c c e s s i b l - e .
I f  e n v i r o n m e n t a l  f a c t o r s  w e r e  i m p o r t a n t  i n  p r o d u c i n g  h i g h e r
m a r i n e  c a t c h e s  i n  t h e s e  t h r e e  y e a r s ,  i t  m a y  b e  r e l e v a n t  t h a t
t h e y  w e r e  t a k e n  w h e n  a i r  t e m p e r a t u r e s  w e r e  a t  t h e i r  h i g h e s t
a n d  e x c e e d e d  b y  2 - 3 " C  t h e  a v e r a g e  v a l u e  a t  t h a t  t i m e  o f  t h e
y e a r  ( J .  P e n n ,  p e r s .  c o m m . ) .
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Figure 1- Distr ibut ion of  the catches of Perth herr ing in marine
and estuarine environments r with the contribution made by each
expressed as a percentage of the total catch for the period
between JuIy 1975 and June 1983.
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MONTHLY CATCH OF PERTH HERRING PERB0AT (kg)
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Figure 5 - The annual catch of Perth herring in the Swan Estuary
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Figure 7 - The total catch of Perth herring in the Swan Estuary
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gi lJ-  net catch of  Perth herr ing per boat taking this species
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