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TABLES

PRELIMINARY CI]ECK LIST OF FISHES OF THE SWAN-
CANNING ESTUARY

ALL AVAILABLE ANNUAL PRODUCTfON DATA (KGS) FOR
MOST IMPORTANT COMMERCTAL FISE AND CRUSTACEAN
SPECIES TAKEN FROM THE SI{AN-CANNING ESTUARY (COMM-
ERCIAL BI,OCK 9501) OVER TIIE PERIOD 19l-2_1974.

THE ESTTMATED NUMBER OF AMATEUR FTSHERMANIS
LICENSES TSSUED FROM PERTH AND FREMANTLE
DISTR]CT OFFICES OVER THE PERTOD I97I /72 T.O
r 9 7 5 / 7 6 .

THE PERCENTAGE OF LICENCES ISSUED AT PERTH AND
FREMANTLE LICENSING DISTRICTS WTTH FISH AND
PRAWNS RECORDED AS A FIRST AND,/OR ONLY PREFE RRED
S P E C I E S .

THE NUMBER OF PRAWN AND FISH NETS OWNED BY AMATE UR
FISHERMEN WHO PURCI{ASED LICENCES AT PERTH AND
FREMANTLE DISTRICT OFFICES.

FIGURES

PERMANENT BSEED]NG AND NURSERY IABITAT

2 . NURSERY HABITAT FOR JWENILES

FEEDING AREA FOR MATURING AND MATURE ADULTS

TYPICAL NATURAL HISTORY STAGES OF AN ESTUARfNE
I T I S H  S P E C I E S .

SIMPLIFIED CONCEPT OF THE FOOD CIIAIN TN THE SOUTH-
WESTERN AUSTRALIAN ESTUARTNE ENVTRONMENT .

A HYPOTHETICAL REPRESENTATION OF THE LIKELY
DECREASE TN CATCH PER AMATEUR FTSHERMAN AS A
RESULT OF TNCREASED LEVELS OF EXPLOITATION OF
A FISH SPECTES WHICH USES THE E STUARY ONIY AS A
NURSERY AR5A.
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2 . A NURSERY HABITAT !'OR 'JUVENILES (Fiqure 2)

Fishes in this group include the bulk of  the most important
commercial  and amateur species. Species typical  of  th is
g roup  i nc lude  the  mu l l e t s  ( sea  and  ye l l oweye) ,  t he  wh i t i ngs
(King George, western sand, and trumpeter)  ,  s i lver bream,
tai lor ,  mul- l -oway, some of the f latheads and f lounders,  sea
garf ish, str iped perch (or t rumpeter)  ,  roach, whitebai t  and
anchovy, and the commerc ia l  crustaceans: blue manna crabs
and king prawns. As out l inqd in Figure 2,  L}: , .ey al- l  ut i l ise
the estuar. ine habitat  as a nursery area. Abundant food and
shelter both from predators and from the more boistelcous
marine environment are important factors which encourage the
ut i l isat ion of  the estuar ies by Lhe young stages of rnany of
these species. From research in other estuar ies ( Ienanton
1977) and prel iminary work in the Swan ( jo int  progranime on
f ishes of  the Swan by Department of  Fisher ies ant l  Wi ldl i fe
and Murdoch Universi ty)  '  i t  is  c lear that the shal low banks,
i  -  n : r + i  a r r ' l : r  + h o  c . q  /  u n 1  n n h i T  n  n t t  - '
r r r  P a t  e r r u  u e q Y ! s r -  |  4 4 ' v P ' L u u a  w v u t ' L . i  /  o L e c r - t

most important nursery habitats for these f ish'  mainly because
of the abundant supply of  snal- I  invertebrate animals which
are a pr incipal  source of  food for these smal l  f ish (Thomson
1957 ,  Wa l lace  1975) .  These  banks  a re  ce r ta in l y  more  p roduc t -
ive in terms of abundance of potent ia l  f ish food. than
the  deeper  a reas  (Wa1 lace ,  I 977 ) which is ref  l -ected
in di f ferences in the abundance and distr ibut ion of  f ishes
inhabit ing the two areas (Chubb, unpubl ished).  However,
blLie nanna crabs do appear to be one except ion to the rule,
large numbers being taken in the research samples from the
d e e D e r  a r e a s  i n  t h e  I r r w F r  r i r r e r  d r r r i n o  

' 1 9 7 7 .
u s E } / e t

I t  should be emphasised that the natural  history pattern
i l lustrated in Figure 2 is the one which could be expected
during a year when a reasonable freshwater f lush is exper-
ienced dur ing the winter months. ln years of  reduced winter
freshwater f lushing, species such as trumpeter whit ing'
ta i lor ,  mul loway, and crabs may remain in the system al l

n : r+ in , r ' l : r l r r  i n  v , / a te rs  o f  t he  l ower  es tua ry  wh ich  do
not become fresh. Conversely,  in years of  prolonged heavy
winter f reshwater f lushing, the above four species may be
forced out of  the system for long per iods of  the year.

AN OCCASIONAL FEEDING AREA FOR MATURING,/MATURE ADULTS
(!rc lure J. ,
sp"ci""  typical  of  th is group include Austral ian herr ing and
sal-mon, skipjack, blowf ish, school whit ing, scaly mackerel ,
pi lchard (mu1ie),  blue sprat,  b lue (common) mackerel '  and
most of  the sharks and rays. Species in this group form
only a minor part of the commercial and arnateur catch from
+ h a  a q + l r e r i n p  q v s f c m .  M n s f  o f  f h e s e  s o e c i e s  a r e  m o r e  c o l u n o n l yr r v  r _ I  e  u v r n .

cauqht in the marine environment,  part icular ly in marine
embayments such as Cockburn Sor:nd, along coastal  beaches and
in waters around Rottnest Is land. These species onl-y venture
into the lower estuary when the sal in i t ies are approaching
! r - ^ - ^  ^ t  - ^ r , n - r ^ v  j - c -  r r s r r a l  l v  i n  t . h e  S U I l l m e  f  m o n t h s .  H O W -L l r L , D E  t J !  u -  u s r r J

ever i .n abnormal ly dry years,  they may remain in the system
for a nrunber of months, venLuring far upstream into the
t idal-  r iver.  The blowfish is a good example of  an animal
from this group that is able to remain in the system for
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hypersal ine condit ions in the sunmer per iod'  Fishes
which are able to adjust to a wide range of sal in i t ies are known
as  eu ryha l i ne  spec ies .

The species of  the second category which usual ly reproduce in the
ocean and ut i l ise the estuary most ly as a nursery habitat  make best
use of the estuary dur ing the sumne r months when sal in i t ies approx-
ima te  those  o f  sea  wa te r .  Spec ies  w i th in  th i s  ca tego ry  a re  ab le  to
cope with varying degrees of di tut ion of  their  surrounding medium-
Some species such as trumpeter whit ing, whitebai t '  k ing prawns'
and blue manna crabs are forced out of  the estuary by the fresh-
water f lush, whi le others such as sea and yel loweye mul let  are
able to l ive in the estuary a1l  year.  These di f ferent patterns
of seasonal ut i f isat ion are ref lected in the monthly commercial
catch f igures for those species. Sea mul let  and yel loweye mul let
are caught r ight throughout the year,  whereas *whitebai t ,  k ing
prawns and blue manna crabs are taken mostly during the srlrnmer
months. Osmotical ly blue manna crabs are unablg to survive sus-
tained exposure to waters of  less than about I0" /oo (Meagher 1971).
Therefore a sustained winter f reshwater f lush woufd force them
downstream into waters of  to lerable sal in i ty,  e i ther in the ocean
or harbour area. There is no l i terature avai lable report ing the
osmoregulatory abi l i ty of  whitebai t  and prawns, however,-  i t .  is
most l ikely that i t  is  also the sudden drop in sal in i ty which is an
' i r n n . ) r t a n f  f a c t o r  i n  f ^ - ^ i - -  r h a e a  e n a n l e s  O u t  o f  t h e  e s t u a r y  i nt l v v !  u q , r  u

lhe path of  the winter f reshwater f lush. Certainly i t  is  wef l
docr imented that sea mul let  are extrenely good osmoregulators
(Thomson 1966, Lenanton 1977) .However even thoush nul let  are not forced

out of  the estuary,  they can be forced out of  the r iver ine region
of the system into the l -ower reaches by the veloci ty of  a severe
f reshwa te r  f l ush .

Fishes in the third category can only tolerate minor di l -ut ion of
their  external  medium. They only venture into the estuary when
sal in i t ies are around those of seawater,  so most are br ief  sunune r
v i s i t o rs ,  Such  spec ies  i nc lude  sk ip jack ,  ye I l ow ta i I ,  and  b lue
sp ra t .  F i sh  wh ich  can  on l y  l i ve  i n  wa te r  o f  seawaLer  sa l i n i t y
a re  ca I l ed  s te  noha  I  i ne  -mar ine  spec ies .

I t  shoufd also be noted that there are freshwater f ishes which
cannot cope with any concentrat ion of  their  external  medium.
These are cal1ed stenohal ine-fre shwater species. This coxnponent
is v ir tual ly absent f rom the Swan. I lowever,  on one occasion dur-
ing the peak of the freshwater f lush, some minnows (Galaxi ids)
were taken in the upper reaches of the Canning River estuary.  The
freshwater catf ish also fal- ls into this category (Lenanton I977\ ,
but none have yet been recorded from the Swan-Canninq system.

*Bo th  wh i tebaLE (H l j peyLophus  u i t t a tus )  and  anchovy  (Engrau l i s  aus t raL i s  )
are taken commercial ly,  f rom the Swan-Canning estuary.  eui te of ten both

species are taken in the same catch. They are recorded in the
stat ist ics under Anchow, however most of  the annual catch would
be whitebai t .
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environment, rich irr nutrients' supporls an abundant supply of
smal l  macrobenthic invertebtate animals,  such as shr imps, poly-
chaetes (worms),  smal l  mol luscs CChalmer,  Hodgkin and Kendrick 1976) ,
and zooplankton organisms, such as copepods. Most of  these
invertebrates only occur within the estuar ine environment- The many
f ish species, part icular ly the juveni le stages depend on these
an ima fs  as  an  essen t i a l  sou rce  o f  f ood .  A  s inp l i f i ed  i l l us t ra t i on
of th is estuar ine food web is presented in Figure 5.

In addit ion to the good supply of  srnal l  macrobenthic organisms, the
es tua ry  i s  a l so  r i ch  i n  o rgan ic  de t r i t us  (decay ing  an ima l  and  p lan t
mater ial)  which is ut i l - ised by species such as sea mul let  and Perth
he r r i nq .  These  f i sh  a re  known  as  i l i ophages .  They  de r i ve  mos t
of their  nutr i t ion from the organisms such as bacter ia which are
breaking down the cletr i tus.

Recent observat ions in the Swan estuary (Wal- l -ace 1977) have revealed
that macrobenthic invertebrate animals are much more abundant on the
shal low banks than in the deep muddy areas of  the estuary.  over
f h a  q ^ m F  n e r i n d -  a  c r a n a r r l  n f  f i  < h s s  o f  l h e  S w a n - C a n n i n g

t , v l 4 v v '

es tua ry  (Chubb  unpub l i shed )  revea led  tha t  f i sh  spec ies  '  pa r t i cu la r l y
juveni le stages, were more abr:ndant on these shal low banks than in
the deeper areas. As ment ioned ear l ier  the blue manna crab did
provide one of the few except ions, being more abundant in the
r l o o n o r  : r a : q  a l a ^ r l \ /  l ' h c  f i s h  f o r r n d  i n  t h e  s h a l l o w  b a n k s  a r e  u t i l i s i n gu u 9 I / v !

the abundant supply of  food which is found there. A simi l -ar
situation has been shown to exist in the Blackwood River .estuary
t L e n a n t o n  L Y t t ) .

I V  H U I 4 A N  A C T I V I T I E S  A F F E C T I N G  T H E  E S T U A R Y  A N D  E S T U A R I N E  F I S H

The preceding section has been concerned with the manner in which
t -ha m.\  q+ i  mn^r+Anl-  natural  environmental  factors af fect  f ishes'
ut i l isat ion of  the Swan-Canning estuary.  However,  as the human
popu la t i on  i nc reases ,  t he  resu l tan t  i nc rease  i n  mu l t i p le  usaqe  o f
the estuary and i ts environs imposes addit ional  stresses which are
superimposed on the already natural ly changing environment,  and
the animals l iv ing within i t .  The react ion of  these estuar ine
animals to this addi t ional  stress depends largely on the type and
severi ty of  the stress. Responses can range from behavioural
changes to actual  death .

There are many rrErn-made estuar ine disturbances which af fect  estuar-
i ne  f i sh  popu fa t i ons  (Lenan ton  1974 '  Hodgk in  1974) .  The  mos t
impor tan t  ones  i nc lude  ( i )  d redg inq ,  f i f L ing  and  m in ing ;  ( i i )
a l- terat ion to r iver catchments such as land clear ing which af fects
the quant i ty and qual i ty of  n:nof f  ;  ( i i i )  construct ion of  barrages
and dams across r ivers which al ter the natural  seasonal f low of
r i  ' r o r e  a n + a r i n n  a c + r r r F i a c  + h a r a h \ z  : f  f o r ' + i h ^  + h ^  l - ' i  n l n m ru r r  u u t r r r e  u r r u t e l j  u ! ! u u L r l r y  L r r s  u t v r v Y J  t

par t i cu la r l y  t he  b reed ing  b io togy  o f  some f i shes ,  such  as  those
whose spawning nrigration takes them from or to the upper reaches
of the estuar ine system, i .e.  catadromous and andromous species
and  ( i v )  t he  use  o f  es tua r ies  as  recep tac les  fo r  i ndus t r i a l ,
agr icul tural  and mr:nic ipal  wastes, which can lead to contaminat ion
of f ish,  and eutrophicat ion of  $raterways.
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enbayments such as Cockburn Sound, or f rom marina developments
l ike the one provided at Sun City.

' F h a r a  A r a  ^ + h a r  ^  q n a ^ { - q  n f  h n : f  i  n r r  a n f  i . ' i  f  i  c s  w h i  r - h  n n s e  n r o l } g 1 5

for  estuar ine f ish.  Excessive use of power boats part . icular ly in
sma11 enclosed bodies of  water,  can disturb sediment and. invert-
ebrate animafs on shal low banks, on which the f ish are so depend-
ent and erode shorel ines. By-products f rom fuel  used in outboard
moto rs  can  a l so  cause  ta in t i ng  o f  t he  f f esh  o f  f i sh  (Su rbe r  1971)  .

Aside from the above problems of removal or al- terat ion of  essent ial
shal low-bank juveni le habj- tat . ,  dredging act iv i t ies can pose many
ot-her problems for estuar ine f ish and crustacean populat ions
(Lenanton l -974, El4Ac 1976) .  An important indirect  ef fect  is
the disrupt ion to lower levels of  the food web, such as the
essent ial  p lant and invertebrate food suppl ies of  f ish;  whi le
some of the direct  ef fects include those of dissolved oxygen
deplet ion of  estuar ine waters,  and changes in estuar ine hydrology
and topography. However,  possibly the most important is the
direct ef fect  of  natural-  suspended sol ids on f ish.  Studies with
American estuar ine f ish have shown that lethal  concentrat ions of
sed. iment vary from species to species (O'Connor and Sherk 1975;
Sherk,  O'Connor and Neumann, l .975).  Species which are normal ly
associated with waters carrying a heawy load of suspended sedi-
ment are more tolerant than f ish which feed by f i l ter ing plankton,
and ear ly l j - fe history stages are more sensi t lve than adults.
Sublethal  responses include increase in the oxygen carrying cap-
aci ty of  the blood, emplolment of  greater gi l l  surface area for
gaseous exchange, and increased mucus product ion by the gi l Is.
When the mucus-sediment mixture is ingested by some species, i t
is  possible that the 1ow pH of the stomachs may cause adsorbed
pol lutants such as heavy metals or pest ic ides to be released and
absorbed by the f ish.  The sever i ty of  these sublethal  ef fects
depends on the per iod of  exposure to the suspended sediment.

I t  is of  interest to note that the American juveni le bluef ish (Pomatomus
sa l ta t y i , r )  i s  "h igh l y  sens i t i ve "  t o  suspended  so f i ds  (OrConnor  and
Sherk  1975) .  Ta i l - o r  (Pomatamus  sq l , t a to r ) ,  an  a lmos t  i den t i ca l
species is one of the most conmon species of  the Swan-Canning
estuary,  and a most important sport  and commercial  species. This
species, together with yel loweye muI1et,  Austral  j -an herr ing and
school-  whit ing (SiLLago bassensi .s )  experimental ly displayed a
marked avoidance response to inert  part iculate maLerial-  in sus-
pension (Edmonds, unpub] ished) .

Changes to catchments which af fect  the qual i ty and quant i ty of
water f lowing into an estuary are also important.  Extensive
agr i cu l t u ra l  c l ea r ing  has  con t r i bu ted  g rea t l y  t o  the  i nc reased
sal in i ty of  the Avon River (Kendrick 1976) which f lows into the
Swan. The increased sal in i ty of  water which f lows into the Swan-
Canning estuary wi l l  probably not af fect  the distr ibut ion of
estuar j-ne f ish,  because most are extremely good. osmoregulators,
though  i t  may  a f fec t  o the r  l i f e  h i s to ry  s tages ,  i . e .
eggs and larvae. However increased sal in i ty wi l l  obviously
affect  the freshwater f ish component of  the estuary so that,
al though they are only minor contr ibutors to the total-  f ish fauna,
endenri  c species such as the galaxi ids and pigmy perch coufd wel l
su f fe r  as  a  resu l t .
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These substances lnay be consumed direct ly by detr i tus eaters such
a s  D a r l - h  h e r r i n r r -  e e , -  n r r ' l  I ^ { -  ^ r  o r  i n d i  r e . . f  l v  r z i  a  m a C f O -

invertebrate animals or rooted aquat ic angiosperms which are
ea ten  by  f i sh .

I iot  a1l  of  these substances consumed by the above animals are
assimi lated. Those which are not ut i l ised are returned to t} te
c a n i r a n r - c  + l - \ r ^ , , d \  + h 6  m e d i  r r n  o f  f a e c a l  n e I l e t S .  J u v e n i l e  f i s h

have been shown to recycle heavy metals in estuar ies in this
nianner (Crcss e'L oL" f975).  Substances are also returned to
the sed. iment in the remains of  dead animals and plants.

Excessive amornts of  nutr ients in estuar ine waters are taken up
by macrophytic algae and phytoplankton and can l-ead to
eutrophicat ion of  waterways. The occurrence of th is phenomenon
in estuar ies is wel l  documented LKetchum 1969; Carpenter,
Pr i tchard and Whaley f969).  However some of the more important
ef fects include changes in aspects of  the ecologry of  estuar ine
f ish such as the exclusion of  some species in favour of  others,
p roduc t i on  o f  phys io log i ca l  s t ress  due  to  Ioca l i sed  ove rsupp ly
n r  A a n l o r ' i a n  n f  d i . . o l r z e d  o y v . r e n  ( F r l z  l 9 6 q \  ^ r  d a . + h c  ^ 1 1 6  + C

blooms of toxic blue q'reen alqae.

Both polychlor inated hydrocarbons, e.9.  DDT, and organophosphorus
pest ic ides are used in l {estern AustraLia.  Both can be extremely
tox i c  t o  f i sh  and  c rus tacea  lKe i f f e r ,  1972 ,  Bu t l e r ,  L966 ,  L97L) ,
: l + h n r r a h  f i c h  r r a  m n r o  c a n c i  r i \ 1 6  + ^  n a l r r n h l n r i n r + a A  h r r n r a a r r l* -  -  - * -DOnS '
and  c rus tacea  to  o  rganophospha tes  (Bu t fe r ,  1966) .  The  o rgano-
phosphorus pest ic ides are r : rrstable,  quickly degrading after
appl icat ion to relat ivefy harmless by-products.  Therefore they
tend nof i -o l . )ersist  and their  ef fects are restr icted to the
immediate area of appl icat ion. In contrast the polychlor inated
hydrocarbon pest ic ides and their  chlor inated breakdown products
: r a  r a ' l : t i  r r a l ' . '  c f ^ h l a .  t h a r r  n a r q i  c +  f ^ r  

' l n n a  
n a r i n A q  . a n A

d  i  e n l : r z  a f  f F . ' + e  f ^ r  f r n m  + h o i  r  n r i  r r i  n : l  n n i n { -  n f  e n n l  i n a + i  n n

(George ,  L965) .  Th i s  i s  a l so  t rue  o f  heavy  rne ta l s .  Thus
can accumulate in Lhe estuarv sediments

: n d  i n  r - h a  a q f  r l a r v  f n n r l  u z a h  n a r r - i  n r r ' l  r r ' l  r r  i n : n i m > l c  < r r a h : q

t hose  t i sh  wh ich  a re  a t  t he  top  o f  t he  food  cha in  (F igu re  5 )  .
q l l . ' a i y  a E t a a + c  r , - y r ,  , . , i  + h  r r i  f  f o r a n t -  c n a n i a S  o f  f i s h  i n v o l v e d

and depend on the part icular type and concentrat ion of  the
meta l - s  o r  pes t i c i des  i nvo l ved  (Pe rk ins  L974) .  Ce r ta in  doses
o f  bo th  pesL ic ides  (Bu t fe r  1966 ,  E i s le r  1971)  and  heav ) '  me ta l s
(Perkins 1974) are toxic to f ish and crustaceans. However
' I  

^ \ . / c r  , . l nqpq  mA\z  . ! , a r rqF  ^ i  e r r rn l -  i ^n  l -  n  l -  ha  no l .ma f  behav iou fa l
(Davey  e t  a7 ,  1972)  and  na tu ra l  h i s to ry  p rocesses  o f  t hese
an ima ls .

F i . a l l v -  h o f h  n c s t i  r - i d c s  a n d  h c a r n r  m e l - A l s  m a r r  h c  A  n . l t e n f  i  a ' l  h e a l t h
hazard. to peopl-e who consume contaminated animals [Perkins 1974) .

Dumping and the release of ef f luents have been wel l  control led in
the  Swan-Cann ing  es tua ry  ove r  pas t  yea rs ,  w i th  the  resu l t  t ha t
v i r t ua l l y  no  se r ious  i ndus t r j  a I  d i scha rge  o f  t h i s  so r t  ex i s t s  i n
f h a  A s f  r r A r l /  H r r w e \ / F r  ' i  r r a q n a , - l - i  r z a  n f  i - h c  n n n q f r a i n f i q  n l ^ r - a d  O n

human  usage  o f  es tua r ies  and  the i r  env i rons ,  t he re  i s  bound  to
be some accumulat ion of  substances such as nutr ients,  pest ic ides
a n d  h a : r n r  m a f , a l e  i n  f h a  a < f  r r a r \ /  q a . l  i  m a n + c  r ^ r h i . h  . e r a  n . \ + a h + i : l  l r /

d a n r r e r n r r q  l - o  f i c l  a n r : l  m : n  i n . l ^ q a  n r n y i m i  j - v  l - o  a  d c n s e l v  i n h a b -

i t ed  a rea .
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wh ich  a re  mos t f y  so ld  as  ang l i ng  ba i t .  A11  the  ava i l ab le
annua f  p roduc t i on  f i gu res  fo r  t hese  ten  spec ies ,  s ince  the
conrmencemen t  o I  t he  l i censed  f i she ry  i n  1899 ,  a re  p resen ted
in  Tab le  2 .  I n  t h i s  rega rd  i t  shou ld  be  no ted  tha t  t he  p resen t
system of monthly commercial  f isherman's returns did not
conmence  un t i l  1941 .  P r io r  t o  t h i s ,  p roduc t i on  s ta t i s t i cs
were  ob ta ined  f rom d i s l r i c t  i nspec to rs '  r epo r t s ,  p rocess -
ing and market ing returns and returns for f ish despatched
by rai l  -

During and immediately subsequent to World War l ,  i t  was
understandably di f f icul t  to obtain suppl ies of  f resh food.
The community rel ied to a qreat extent on the fresh f ish
supp ly  f rom lhe  Swan-Cann ing  es tua ry .  A t  t imes  du r ing  1919 ,
up to 130 men, rTrany of  whom were returned servicemenr \^rere
f ishing professional ly in 8 mi les of  open water in the SwanT
Compared  w i th  p resen t  l eve l s  o f  f i sh_ ing  e f fo r t ,  t h i s  was  ex t rene l  V
hj-gh and predictably resul ted in uneconomic returns for many
f ishermen, forcing a number of  f ishermen out of  the industry.
The most popular species at  that t ime were sea mul let ,  crabs
and prawns (Table 2) .

The re  a re  v i r t ua l l y  no  s ta t i s t i cs  ava i l ab le  fo r  t he  pe r iod
L922- I937 .  I n  an  a t tempt  to  a l l ev ia te  sho r tages  i n  f ood
supp ly  du r ing  Wor ld  War  I I ,  t he  cann ing  o f  many  spec ies  o f
f ish commenced. Perth herr ing was one species which was very
much in demand for th is purpose. This is ref lected in the rncrease
in  the  l  eve l  oF  p roduc t i on  o l  t h i s  spec ies  f r "on  1942  onwards .  Sea
mul1et,  cobbler,  garf ish,  and bl-ue sprats were also important
cann ing  spec ies .  I n tens i ve  cann ing  o f  es tua r ine  spec ies  con -
t inued for eight years.  I t  cont inued to be pract iced dur ing
the  1950 ' s ,  bu t  i nd i ca t i ons  were  tha t  i t  was  a t  a  re la t i ve l y
' I  

n r ^ r  1  a r r o l  n f  n r n d r r z - r  i  n n  n l r r i  h . r  F h a  I  a  ( O  I  q  l - h a  F i  e h c r r z  r ^ r . a  q

main ta ined  a t  a  reasonab ly  1ow leve l  o f  e f fo r t .  I t  i nc reased
somewha t  i n  t he  fa te  1950 ' s /ea r l y  1960 ' s  and  has  been  ma in t -
ained at that level  up unt i l  the present day.

S ince  the  l as t  s ign i f i can t  i nc rease  i n  e f fo r t  i n  t he  ea r l y
f 9 5 0 ' s ,  t h e r e  h a s  b e e n  a  n o t i c e a b l e  i n c r e a s e  i r  t h e  l e v e l  o f
product ion of  Perth herr ing, cobbler and vthi tebai t .

Perth herr ing product ion increased in response to the d.emand
fo r  t h i s  spec ies  as  rock  l obs te r  ba i t .  Th i s  i nc rease  co r r -
eqnonds  we l l  w i th  the  i nc reased  l eve l  o f  e f fo r t  i n  t he  rock
lobs te r  f i she ry  du r ing  the  ea r l y  f 960 ' s  (Morgan  and  Barke r ,
1974) .  Cobb le r  p roduc t i on  i nc reased  sha rp l y  i n  1959  and
has cont inued to be maintained at that relat ively high leve1.
This increase ref lects a sustained increase in the demand for
+ h i c  e n a n i a  F a r r n r r r a d  f n o d  q n e c i  c q  W h i f  c l - r a  i t  -  w h i r : h
u r r f  o  r t / e v r L  l v v s  ' t 2 ! v + v v .

1 6 ^  l  l \ 7  f  i  c h a r i  r - n m r n e r r - i a I  I r z  i n  f  h e  e a r l v  v e a r q  o f

t he  f i she ry ,  has  ga ined  t remendous  popu la r i t y  i n  recen t  yea rs
:  - -  L ^  r !  a n d  r r o r r r  r a . ' a r + 1 \ z  . - r q  A  . ' o l t r m e i -  f o o d  i t e r nd . r  c r l '  o ' L r v _ L f  r r 9  ! o f u r  o r r u  v s ! J  ! s u s L r L r y  , r -  q  y v u r r L L u

in the Perth restaurant t rade.

There has afways been a demand for the remaining more import-
an t  spec ies  taken  f rom the  es tua ry .  The re fo re  w i th  the  excep t -
i o n  n e r h a n s  o f  1 - h e  t r ^ r ^  m r l l  l a +  q n F r ' i 6 q  r " r h i r - h  h a r r a  r c r ' : e n f  l v  h e e n

used  as  rock  l obs te r  ba i t ,  changes  i n  p roduc t i on  p robab ly
re f l ec t  e i t he r  t he  va r ia t i ons  i n  spawn ing  success  o f  b reed ing
popu la t i ons  ou ts ide  the  es tua ry ,  rec ru i tmen t  i n to  the  es tua r ies ,

x  Depar tmen t  o f  F i she r ies  an<1  l { i l c l l i f e  f i f e  No .  32 /Lg .
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A CONFLICTS IN USAGE

There is evidence avai lable to show that conf l ict  between
professional-  f ishermen and other users of  the estuary has
existed for rnany years .

In 1919, there were complaints f rom professionals that
amateurs were ki l l ing many smal l  f ish'  f ishing in c losed
waters,  and sel l ing their  catch more cheaply than profess-
ionals (F'32/L9* Fisher ies -  Closed waters -  opening and
closing of  the water of  the Swan River to net f ishing 1912,/
41).  There were al-so complaints that dur ing the sunme r
months of  1919, boat inq traf f ic and general  recreat ional
act iv i t ies on the shal low banks had prevented professional
f ishermen from operat ing ef f ic ient ly except in the hours
from midnight to dawn (.832/L9*).

Indeed, part icular ly in t .he summer months of  years in the
early twent ieth century '  the Swan River was used extensively
for recreat ion, part icular ly pl-easure boat ing of  "an inf in i te
var iety" (Colebatch'  J-929).

I l legal  nett ing was also a problem during these ear ly years
as referred. to in the l -91-2 annual report  by the then Distr ict
I nspec to r  (F I9 l19* )  .

"The usual- amor.rnt of iIlega1 netting was carried on and much
dif f icul ty experienced by the inspectors.  The professional
poacher has become expert  at  the game. He no longer carr ies
his net on the boat when going up the rivers - for that
purpose he uses horse and cart  and he carts his f ish to the
market from anywhere. "

During that year 28 f ishermen and one f ish poacher were
conv i c ted  o f  f j - sh ing  i l l ega l l y ,  The re  was  a l so  re fe rence
made  in  the  1829-1929  yea t  book  (Co leba tch '  1929)  to  a l l eged
deplet ion of  f ish in the Swan-Canning estuary:-

"At one tine the river abounded in fish but with the growth
of populat ion along i ts banks and extensive neLt ing'  i t  now
offers l imited at tract ions to the angler."

So i t  is c lear that the problerns of  today refated
to estuar ine usage such as overf ishing avai lable stocks,
conf l ict  between var ious users of  the estuary,  in part icul-ar
the amateur-profe s s ionat conf l ict ,  and the problems of i l Iegal
fishing are not new, but have been in existence for many
years.  However,  al though i t  is easy to acknowledge that
these problems have existed for many years'  i t  is  almost
impossible to judge the relat . ive sever i ty of  today's pro-
blems compared with those of the ear ly years of  the f ishery.

The only quant i tat ive informat ion avaj- lable on which judge-
ments could be based is the his lor ical  product ion f igures
(Table 2);  and perhaps al t  that can be said of  product ion
of these more important species is that the populat ions
have been abl-e to cope wit .h both sustained professional
ef fort  which was high in the ear ly years and somewhat l -ower
in later years,  as wel l  as the substant ial  and presumably
increasing ef fort  generated by amateurs.

*  F  i  n . l  i r - a f  eq  ncna r tmen t  o f  F i she r ies  and  Wi ld l i f e  f i l e .
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The other important aspect of management is to maxinlise the
utilisation ot ttris environment by poLentially harves tabfe
f ish- This can be best achieved by ensur ing that the
estuary is maintained as an acceptable environment to
f ish which choose to ut i l ise i t .  I t  is  c lear f rom ear l ier
sections of this paper lhat man has very little control
over natural phenomena which operate within the estuary.
However, rnan is able to minimise the level of disturbance
both to the important estuarine fish habitats, particularl-y
shallow banks lnd foreshores and to adjacent areas such
as water catchments anal associated wetlands. This will
help achieve maximum utilisation of this habitat by fish'
whi-h will in turn rnaximi se the fish available for
expfoi tat ion by both am.r teurs and professionals.

FinaIIy juweni le f ishes of  the Swan-Canning estuary are
derived irom large oceanic populations which utilise a
nunber of estuaries and limited areas of marine enbayments
along the coast of  Western Austral ia.

Deter iorat ion of  one or al l  of  these essent ial  nursery
habitats could result in a permanent break in the norrnal
life cycle patterns of many of these species. The ultimate
resulf of this could be a gross change in species composition;
involving marked reductions,or in s one cases the complete
elimj-nation,of species whictr once used to be comrnon th-roughout
our estuaries. Thus it is important that the criteria
laid down for management of the Swan-Canning estuary be
applied to ttre nanagement of aII temperate estuaries of
the state, if our estuaries ancl fish population within
them are to be enjoyed and utilised by future generations
of bles tern Australians.
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TABLE 3 The estimated nuniber of Amateur Fisherman's

Licenses issued from perth and Frenantle

Distr ict  Off ices over the per iod L97L/72 Eo
L >  I ) /  t O .

YEAR NUMBER OF IJICENSES ]SSUED

t97 r/7 2

197 2/7 3

L97 3/7 4

]-97 4/7s

r975/7 6

PERTH FREMANTLE TOTA],

4 1l_8

4 487

5 264

o -15 /

8  5 8 0

1  5 0 6

1 5 8 0

1 9 0 s

2 2I4

3 268

5  6 2 4

5 057

7 769

I 3 7 1

1 1  9 4 8

2 8
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TABLE 5 The number of prawn and fish nets orrned. by amateur

fi shermen who purchased licenses at Perth and

Fremant le Distr ict  of f ices.

YEAR
NUMBER OF PRAWN NETS NUMBE R OF FISH NETS

PERTH FREI\,IANTIJE TOTAL PERTII FREMANTIiE TOTAI.,

r973/7 4

L97 4/7 5

1975/7 6

J

6

037

3l-3

024

L 243

I  2 5 2

2 1I8

4  280

4  5 b 5

I  L42

1 7 0 3

z  ) t z

3  879

/ f , f ,

L  0 7 4

1 4 1 8

z  4 ) 6

3  5 8 6

J  Z 9 T
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