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The nap would thus have a linited introductory role in the
ini t ia l  stageE of coastal  planning and managenent exerciseg.
A computer ized base would faci l i tate this use and al low
cont inued up-dat ing.

The text  accompanying the nar ine resources nap of W.A, is in
two parts.  This nain part  (Part  1) gives informat ion on the
resources and norptrological ,  hydrological  and neteoroLogical
character ist ics of  the coastal"  environnent whife the
subsidiary part  (Part  2) deals with the ef fects of  oi l  on
marine resources and associated commercial  and recreat ional
ac t i v i t i es .

THE RESOURCES

In deternining what shoul"d be considered a resource a broad
approach has been taken. The cr i ter ia ernployed are based,
predominant ly on conmercial  ,  ecoLogical  ,  conservat ion,
scient i f ic.  educat ional  and recreat ional  concerns and so the
tern resource covers certain organisms, reserves, part icul-ar
hab i ta t s  such  as  f i sh  nu rse ry  a reas ,  a reas  o f  sc ien t i f i c
research or educat ional  i rnportance. stromatol i tes.  physical
features l ike sandy beaches and reefs,  and nan-rnade
structures such as rnar inas and offshore pipel ines. In
addit ion, act iv i t ies associated wi lh the coastal  nar ine
environnent,  for exarnpLe f ishing, swimrning and sai l - ing, are
considered. Resources of  estuar ine areas have been largely
ignored.

The choice of  resources and the extent to which they are
descr ibed are obviously inf luenced by the informat ion
avai lable.  Hence, absence of a reEource on the map does not
necessa r i l y  nean  i t s  non -ex i s tence .  espec ia l l y  i n  a reas
renote from metropol i tan centres. Organisms such as
invertebrates of  no cornnerciaL i rnportance. and phytoplankton
and zooplankton which are var iable temporal ly and spat ial ly
and less visual ly evident than other resources. are not
included.
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i fhere appropr iate.  the condit ion of  the resource throughout
the  yea i  has  been  cons ide red .  e .g .  d i f f e ren t  s tages  i n  t he
I i fe lcycle of  an organisrn.  rnigratory patterns, t ime of entry
o f  young  sea ls  i n to  the  sea ,  l eveL  o f  u t i l i sa t i on  o f  a
bathing beach.

Where avai lable,  inforrnat ion is quant i tat ive and al though in

sorne instances an indicat ion of  the ecological  and
conservat ional  i rnportance of the resources and habitats has
been given in the text  the map is essent ial ly an inventory '
I tucn ot  the informat ion has already been used in a
publ icat ion from the l I .A. Departnent of  Conservat ion and
Environnent ( , fones et a1 . ,  t9841 out l in ing procedures for the
p ro tec t i on  o f  t he  t I .A .  mar ine  env i ronnen t  f rom o i l  sp i11s '
part icular ly those which night et lanate frorn of fshore
petroleurn expl"orat ion and product ion act iv i t ies '

I t  tnust be ernphasised that there is a considerable amount of
unpubl ished knowledge on the resources and that new
iniornat ion is cont inualLy beinq produced, especialLy frorn
de ta iLed  s tud ies  such  as  those  by  the  w .A .  Depar tmen t  o f
conservat ion and Environment on the Danpier region and by the
Un ive rs i t y  o f  W.A .  on  Shark  Bay .  Thus  the  na te r i a l  p rov ided

here forms only a basic introduct ion to the rnar ine resources
o f  W.A .  and  does  no t  cons t i t u te  an  exhaus t i ve  su rvey .

No attempt has been made to categorise the marine environnent
on  the  bas i s  o f  eco log i ca l  o r  hab i ta t  cons ide ra t i ons ,  a  p re -

requ is i t e  f o r  se lec t i on  o f  a reas  fo r  spec ia l  p ro tec t i on  i n
the forn of  rnar ine reserve or nar ine park status '  This is

outside the scope of the text  and the naps and would require
rnuch wider considerat ion and a greater knowledge of the
interdependence of orqanisrns and the physical  and biological
fea tu res  o f  hab i ta t s  t han  i s  ava i l ab le  he re .

SOURCES AND I,AYOUT OF INFORMATTON

Much of the inforrnat ion in the text  and the maps has been
obtained from severat people and consultants knowl-edgeable in
the i r  pa r t i cu la r  f i e l ds ,  mos t  o f  whom a re  men t ioned  i n  the
acknowledgements ,  and frorn publ ished papers.  Because of th is
mixture of ,  sources and the intended nature of  the report .  the
publ ished papers have not been ci ted in the text  but are
included in the bibl iograPhy.

The  l oca t i on  o f  each  resou rce  o r  i t s  assoc ia ted  ac t i v i t y .
such  as  f i sh ing  and  beach  rec rea t i on ,  and  de ta i l s  ava i l ab le
on coastal  geornorphology are indicated on four sets of  f i f ty-
seven Royal Austral- ian Survey Corps 1:250 000 topographic
maps  o f  t he  w .A .  coas t l i ne ,  i nc lud ing  Bar row I s land  and  the
Ab io lhos  I s l -ands ,  and  a  1 :25  000  map  o f  Ro t tnes t  I s l and '
Seaq l rasses  a re  aLso  mapped  a t  a  1 :50  000  sca le  fo r  t he  a reas
Shark Bay. Perth and A]"banY.
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WESTERN AUSTRAIJIAN MARINE ENVfRONMENT

The najor features of  the W'A. nar ine environrnent have been

""f t  =ir t* . t ised in the chapter "The sea" contained in the

volurne ent i t led "Environment and scieoce" of  the ser ies

c"tnlne^orat i .ng the 150th anniversary of  W'A'  Parts of  that

chapter are included in the fol lowing introductory survey'

THE COASTL,INE AND THE CONTINENTAT' SHEIJF

western AustraLia has the longest coast l ine of  al l  Austral ian

s ta tes .  When  es t i na ted  on  1 :250  000  naps .  app ly ing  the

f olJ.owing provisos -  coast l ine fol lows rnid-t ide leve1 and

seaward  f i t i t  o t  mangroves  and  has  a  cu t -o f f  po in t  o f  1kn

width for estuar ies,  inshore is lands are those within l  krn of

the  ma in land  -  t he  CSIRO D iv i s ion  o f  Land  Use  Research

;; ;" ie;a f isures of  8 230 krn for the l -ensth of  the mainland

ioast l ine, i  ZgO t tn when the inshore is lands were included

and 12 330 krn when al l  is lands shown on the naps were

included.

I t  is a nuch-var ied coast l ine in c l i rnate and physical

character ist ics and consequent)-y in bioLogical  habi tats and

sp"c i . s ,  ex tend inq  app rox ina te l y  f rom 14os  to  350S and  f rom

ti3oe to L2gaF.,  and is bordered by the Indian ocean and the

southern ocean. In the far north the rugged Kinberley coast

is deeply i -ndented by drolvned r iver val leys, and there are

* " t v  " " " -= t "1  i s l ands  and  f r i ng inq  and  p la t fo rn  co ra l  ree fs '

Ext lnsive nangrove swanps border tnuch of the north-west shore

and there are wel l -developed coral  reefs in rnany places, The

w e s t c o a s t i s c h a r a c t e r i s e d b y l o n g s t r a i q h t s a n d y b e a c h e s ,
smal1 l inestone is lands and a moderate swe1l '  The western

part  of  the south coast exhibi ts rnassive grani te headlands'

troad sandy bays pounded by heavy surf from the southern

Ocean, and many shel tered in l"ets and estuar ies which nay be

bar red ,  wh i l e  t he  eas te rn  pa r t  i s  cha rac te r i sed  by  s teep

c l i f f s  o f  l i r nes tone  -

Fo r  t he  mos t  pa r t ,  t he  con t i nen ta l  she l f  o f  W 'A '  i s  na r row '

varying fron about 40 kn at  i ts narrowest region'  of f  North

Wes !  Cape .  t o  abou t  420  kn  a t  i t s  w ides t  reg ion '  o f f  E igh ty

l4i1e Beach. Tectonie deforrnat ion in varying degrees has

occurred throughout.  causing sotne sect ions to r ise up and

others to become down-warped. This has resul ted in a ser ies

of dist inct  shel f  areas knor"n as the Sahul .  North-west '  Dirk

Har tog ,  Ro t tnes t .  Recherche  and  Euc la  She lves  '

The cont inental  shel f  and the present-day coast l ine. adjoining

can be vieweal as extensions of  a ser ies of  deep sedirnentary

basins which border the w.A'  cont inental-  nass'  The shel f

s " a : , r e n t = a r e d o r n i n a n t l y c a L c a r i o u s f r a q m e n t s o f o r g a n i c
". iSi" .  ! , Iost  are der ived fron fragrnental  skeletons of  corals '



o

Jo ql:ou seTJadS . slrsruEoro ureq?nos pue utaqAtou uealaleq
uorleT?uaraJJTp aq? I{g pa:{rEur sr qcTq!.r ,lsrxa slE?TqEq

TpoTooTorq pue sercads Jo a6ueJ aprld E ,Je^erdoH .e1pJlTu Jof
T/ruo1E-6ur 9.0 01 t. O pue elPr{dsoqd JoJ T/uro?e_6ur Z. O 01 T - O

Jo uor6al aq? uT aJer.r OUISJ llq punoJ senIEA .!aoT eJe sJalEA
erorlsJlo pue TelsEoc eq1 uT '.lfTAr?cnpord pur sTaAeT lueTtlnN

vNnvJl gNv vuo'I,{

'suoTlJas ta?€T ur Ua?rTO sr seurToaJ
puTt aq1 pue .v.ll J:Jo uoTlETnctTc uEoco Jo uoTssnssTp :eq?Jng

.alaq? ITeqs TeluauTluos aq? uo
punoJ ,ITTpnsn sT luarJnc ur! neaT aq? pue ,.f,T-ralspa {Tfuanbetl

arp sluertnc 1sEo3 qlnos aq& .16rxe ual]o sezTs snor:e^
l:o s€tpp3 . slseoc x.sat^ uJaqlnos pue Trx?uac agl J;o sluoure^ou

.f,Trer{?nos pur fTtar{1rou TEraua6 eq1 oA uoTlrppr uI 'EarE
sTq1 uT sr.,Jsrue6ro Jo pEelds cTr{dEr6oeooTq aq1 saouanT}ur

pup :€lurrd puE uunlnP ur ?se6uor1s aq 01 sueos r{oTqlr 'luaJrnc uTAnaeT aq? paTTEs .sJTdOJl Aql UO:J ta4eA UIIEA JO
Xuaua^our .6TJer{?nos e sr aJaql ,{palq Jlaqs aq1 EuoTV .re?uTlr

ut lueue^ou ITxoqlnos .reouoJls e pup J€lrruns ur luaueAour
ItTraqlrou aT?pJJe pur {eaA E ldoqE 6Jspoc ?6ara ureqqnos

puE Tprluec aq1 Io 6Ja1eM TelsEoJ ,TeJ€ue6 uI .iuals^s puTta
uoosuou FuToupqc aqX l[q r{Tqe:aprsuoc palcaffE are sJusJJnc

aq1 'q1rou aq? uI -:{EeJq J:Tar{s lef,sauTluoc aql puofaq
JalpA daap pup s:e?Er TelsEoo AoTTeqs ueeAlaq {TqE.reprsuoc

.f,:rrl puE xeTduroc aJ€ eurTlseoJ .V-14 eq1 IJo sluauro^ou Ja?E

',{ITpp ITluEuTruopard a:e ,{aql qlnos
aq1 uT seaJar{M trIrEp-Tures arE sepTl aq1 .f,eg {reqs l:o qXJoN

'acuE:edsg pup ..IJnqung ?p ur E'T pup aTlueueJJ 1e u T. T f o
ssnTEA uraqlnos 01 auoo:g 1E ur 0T puE r{qJ€c 1e ur 6.0T ,pupl6l
oole1Jo3 AE sarlau e.TT fo sanTeA uraqltou urorl 6ur6ue: sepTl
TerruouotXsE lsaqorr{ aq? ,ITqepTSuoc fte^ sTa^eT aprJ, .q1nos
aql uT J oQf o1 c ogT lnoqE pue qlrou eq1 uT J oTe 01 J ogz lnoQe

rno.rJ eJe s6JnAeJeduel aceJJns eas Telseoc :auuns pup Ja?uTlil

sug,Ivirt sHr

. .{6oTor{d:ouoab
Telseoc uo uorXJes aq? uT te?EI UaATO a.re aurllseoc er{l Jo

sJrlsTJalJe:rqc Tpcrs.6qd pur Te3TEoToa6 aql uo sTTpXap JeTTn.{

'spueTsI soqloJqy eq1 puE punos uxnqlcoo sE q3n6 ,sernlpa]
Telseo3 luelJodruT .f,upur Jo ecualsrxo eq1 Jof eTqasuodsa: ete
rIaql pue JTar{s TpluauT?uoc aql Io lrEd lauuT aq1 Jo paq_eas

aql uo puE suTETd lp?seoc eq1 .6uoTp uaas aq TTTIS rleu s1ua^e
snourroue asaql Jo slcal:Je aqJ -uoTXETcETEsp puE uorXETrpT6

Jo spor:ad al1Tssaccns 01 6uT4ro ,aer6ap eTqEtaprsuoa E o?
pe?En13nTl: eAEq o? ulaou{ sr TaAal-eas eql ,spoTJed .f,teu:eleno
puE ,{xerlJa& a?eT eqX ourJnp , seutTl TecrFoToao lueaal arou uI

'fTeqs aql uo paATT qcTqA
eeETE puB scsnTToqr ,sutapourqce , sueJe] TuTlrrEroJ . suEozo^f,tq



North !{est  cape are almoEt exclusively t ropical '  whi le

"orr t i r . tat  "p. . i "s east of  Cape Leeuwin are vir tual ly al l

temperate.  Between these t i ro biogeographical  provinces-the

central  and southern we6t coasts show a mixture of  t ropical

and tenperate species.

Some species have a restr icted range along the w'A'  coast

U"l-" i i . t "  are widespread, even beyond,Austral ia '  A fe?r '

"""rr-a"- i r r .  Austral i -an salnon and t5e spanish mackereL are

;L; ;" ; ; ty;  t ravel l ing lons distances.to cotnplete their  I ' i fe

; ; ; i ; ; - ; ;  fo l lowins water currents r ich in food'

The North Coast

The marine area north of, North l{est Cape belongs to the Indo-

west pic i f ic Biogeographicat Province which incLudes the

;; t i t ;  t iopical  i r raian- ocean and the tropical  western part  of

t h e P a c i f i c . M o s t o f t h e s p e c i e s f o u n d a l o n g t b e n o r t h c o a s t
" i -w.1. are widespread in the Indo-I{est  Paci f ic Province'

C o r a l r e e f s a n d r n a n g r o v e E w a m p s ( r n a n g a l s ) a r e i m p o r t a n t
habitats in tbis coastal  region'

Coral- f r inging and plat form reefs support ing cornplex

cornnunit ies of  associated organlsms are weLl developed on

;;;;-;"a around isrands ot ttre sahul and North-west shelveg '

From the outer edge oi uotrr these shelves arlse a nurnber of
- f . tg.- ;ot" f  

atol ] i ,  the ser ingapatan and scott  Reefs on the

s.trii srr"f r and the itrree atoili of the Rowley shoals on the

North-l{est Shel" f .

The r ichest nangals in W'A'  occur in the broad land- locked

ai"*" .a r iver val leys alonq the Kirnber ley coast in the far

;;;;i;:- thev "onprise rnanv mangrove species of several

fani l ies and support  a r ictr  associated fauna of invertebrates

"" i - i i t i r . " .  Fur lner south. on the PiLbara coast '  mangrove

t. l : , i " i "  provide t t t t i " . .y areas for comnercial  f ish species

."a-."ppiy considerable nutr ients to the coastal  waters '

The Central  and southern l {est  Coast

Thia section of the I{.4. coast is known as the Western

o""tf"p-i"". .  southward from North west cape there is a-

;; ;a;; i  ai tni""t i"" in the nurnber of tropicat species' and

northward frorn cape i..u*itt there is a conparable dirninution

in temperate species.

Along lhe western edge of.North-West Cape a long reef exists '

i rr"-- i i"g.r"o Reef. " i i . t t  is r ich in corars and eaEilv

."."="i i f .  from the shore' Tbis reef is schedul-ed to be part

of a rnarine park. r'r"t gi"ott rnarkedly decrease in nunbers in

the overlap zone and iea grasses appear, especial ly in

Ji i"r i l i "a ireas such as shark Bav and Geosraphe Bav'

1 0
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Table 1.  t f  .  A.  Beach Tvpes

Tenperate,  tow-t ida1 Region

Mapping
Unit  Descr ipt ion

1 Broad, snooth gent ly s lopingt
beach vrith Low prirnary dune
vegetat ion; incLudes barr ier
marshes, swamps or enechelon

coarse grained sandy
showing extensive

beaches and may include
lake systetns in swales.

Broad snooth gentJ-y sLoping coarse grai .ned sandy beach
with sone act ive dunes and unstable blowout areas.

Broad snooth sloping sandy beach with wel l  veqetated
primary dune, of ten backed by paral le l  beach r idges or
stabiLised parabol ic dunes ,

Broad smooth curving sandy beach, which nay be cuspate
or crenulate,  forrned between or in associat ion with
res i s tan t  head lands .

Variable width sandy beach formed in areas protected
by offshore reefs;  may include some beachrock as low
cL i f f s  o r  head lands .

Narrow sandy beach without extensive beachrock backed
by cont inuous stabLe wel l -vegetated high dunes which
rnay include calcarenj- te.

Narrow sandy beach vt i th extensive beachrock.

Beachrock dominates beach with occasional sandy
sect ions; nay have a low undercut beachrock cl- i f f
f a c e .

Exposed high energy strorel ines with eroded i"gneous or
rnetamorphic rocks associated with overLying beachrock
or aeolean l" inestone -

Undercut steep cl i f f  face eroding cainozoic
sedimentary mater ial  .

o .

8 .

9 .
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COASTAIJ GEOMORPHOI,OGY

The coast l ine has been considered ini t ia l ly as t l to regions '

; ; ; ; ; ;1. ;  Low-t idal  and rropical  ,  High-t ida1 '  which merge in

irr" ' i tarr . 'Bay region. The tropical_ region is f requent ly

character ised by the presence of nangroves '

Each region has been di f , ferent iated into ten beach types'

; i ; i " ; - ;  total  of  20 mappins uni ts (Tab1e 1) '  usins exist ins

i . t . -  ! "" t" .s,  pr incipal l "y Landsat colour enhancements at

1:250 OOO from the W.e. Oepartrnent of  Lands and Surveys'  to

cornplenent the already ext lnsive informat ion on the 1:250 000

iop-ogt"phi .  *"pt .  This di f ferent iat ion sirnpl i f  ies and.

g";eiat ises thl  coast l ine into rnanageable and descr ipt ive

;; ; ; : -  io*. . t " t ,  i t  is  somewhat arbi t rarv s ince tbere are

areas in which co:nparable sedinent source and energy

ai i i i . " t io" occur where the coast is represented by a

i"*p. t" t"  region uni t  even thouqlh i t  is  in the tropical

."giot t .  These occur iust  north of  Shark Bay'

In addit ion. the coast has been div ided into eight sect ions

lasea nai .nfy on the broad geoLogical  provinces of  i ts

h in te r l and  ( r i gu re  1 ) .  Th l s  c lass i f i ca t i on  was  chosen  as  the

;; ; i ;gy pr i rnar i lv af fects the shape of the coast l ine'  and

i . t i " i - "p"" th is the ef fects of  eustacy'  tectonism' erosion

ana accret ion have produced the present s i tuat ion'  These

sect ions broadly foLlow those descr ibed in Bul let in {9 f rorn

in.  w. l .  Department of  Conservat ion and Environnent '  and are'

f  rorn north to south:

KIMBERI.,EY
CANNING
PIIJBARA
NINGAI,OO
ZUYTDORP
SWAN
AI.,BANY
NUTI,ARBOR

T h e y d i f f e r f r o m t h e s i x m a r i n e g e o g r a p h i c z o n e s p r o p o s e d
i" t 'W.1. fo l lowing the counci l  of  Nature Conservat ion

Ministers (CONCOM) workshop in 1985'

Beach types (rnapping uni ts)  are indicated on the X:250 000

t"p"Jtiirii:.. rnapl- bv-colour coding. and the presence of

riisi"""" in an exiensive or interrupted form is shown by

" l i ipf ine. l fhere the background colour of  a map interferes

with t f re colour representai ion of  the napping uni t ,  the uni t

i .  a i t t . r . r r t iated by rnarking with the appropr iate nunber.

t f r t "  "  "3" indicates rnapping uni t  3 i r respect ive of  the

colour Produced -
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The Canning Basin is formed frorn rnar ine sediments of  late
Mesozoic age which have undergone guaternary and Holocene
nodif icat ion. The coast takes two general  forns, the srnooth
curving Eighty Mi le Beach exampLe and the Less regular Broome
to Derby port ion.

Mapping uni t  11 -  This uni t  in the Canning Sect ion covers tbe
wide t idal  f lats exposed by the huge t idal  rancte.  The
absence of a f rontal  f r inge of mangroves is typical . .  Drowned
Holocene shoreLj .nes may be present and provide protect ion to
these gentJ-y s loping beachLines. ParalLeL beach r idges and
chenniers are co:nnon on the landward side. and in the exanple
of Eighty Mi le Beach, on the seaward side. The landward
fr inge of the t idal  f lat  has been mapped.

l tapping uni t  13r -  ExanpLe of a t ransgressed shorel ine
providing reef protect ion to coastal  tnangrove cotnplexes (Cape
Bossut-La Grange) .

P II,BARA

Maps :  -

Port lledl" and/Bedout Island
Roebourne
Dampier
Barrow Is land
Yarralool  a
ons 1o$r
Yanrey

This sect ion extends fron Cape Keraudren to Exnouth Gulf  near
IJearnonth and covers a complex range of coastal  types. which
have been grouped together s ince they al l  drain f ron the
Pi lbara geoJ-ogical  province. Fluvial  sedinents contr ibute
signi f icant ly to the nature of  the coast l ine in many parts of
this sect ion. The De Grey del ta area is f ,orrned from the
erosion of  Archean and Proterozoic rocks of  the northern
Pi lbara Block. Finer-grained sedimentary rnater ial"  is
deposi ted in coastal  regions from the erosion of  basal t ic
( iqneous) and Proterozoic (sedinentary) rocks by the major
r ivers draining the HamerEley. Ashburton and Bangemal l
provinces. The fel"s ic intrusions associated with the Burrup
Peninsula and the Archean sedinentary rocks in the point
Sanson and Cape Preston areas are anomalous to the remainder
o f  t h i s  sec t i on .

The Quaternary al luvial  deposi ts of  the Onslolr  p1ain,  which
have extended due to the protect ion af forded by of fshore
is landE and the Cape Range Peninsul .a.  comprise the $restern
po r t i on  o f  t he  P i l ba ra  sec t i on .

The uni ts descr ibing the De crey Delta are marked with a 'd ' .
The coastal ,  parts of  the del ta cornpr ise f luviaL sedi tnents
subject to per iodic nodi f icat ion and have therefore been
separated trom the tropical  ser ies because they have
character i6t ics s ini lar  to the temperate ser ies.  Barrort
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ZT'YTDORP

Uaps: -

Quobba/Mini lya (  part  )
Shark Bay/lloorarnel
Edel /Yarringa
Aj ana
GeraLdton

Thi.s sect ion cornpr ises the coast f ron Gnaraloo to ceraldton,
including shark Bay and the Houtnan-Abrorhos rsrands. r t  is
the coastal  edge of the Carnarvon Basin which, ""  .  . . " rr i t -ot
tectonic and eustat ic changes, has high cr i f , fs "*por-d io-trr"
erosive forces of  the sea-

The zuytdorp cl i f fs are one of the rnost str ik ing features of
the t lestern Austral ian coagt.  TheEe cl i f fs may be
tectonical ly control led as they forrn a strai .ghl .  a lmost
unbroken l ine frorn Steep point  to just  north of  the Murchison
River,  a distance of 225 kn. They attain a rnaxirnurn rr . id; t -re
nearly 300 n above sea level- .  Marine erosion fras proauiea
coastal  plat forms and "paddy*f ie1d,,  terraces at  the f ,oot of
the cl j . f  f  s,  and blowholes have been formed at several
locaLit ies due to undercutt ing.

Shark Bay's east- facing coast l ines consiEt nainly of  a 1ow
Tanala l imestone cl i f f  face, wi th younger benches often with
remnant paral le l  dunes intermit tent ly occuff ing. 1[ t re6e do
not necessarily occur betr.een headlands and they can in some
cases forrn ninor headlands thenselves. The beaches are
rnostJ.y too Emal l  to be napped at th is scale.  The r inestone
cl i f f  usual ly has a very naffow sandy beach at i ts foot and
has been napped as a "?" or "g '  uni t  dependins upon the
detectable presence of an intert idal  beich.

SWAN

Dongara
H i l l  R i ve r

Maps : -  pe r th
Pinj  arra
Co1l"  ie /Busse l  ton/AuguE ta

This section extends fron Dongara southward down the Swan
CoaEtal Plain and along the L,eeuwj.n llorst !o the yeagarup
sand dune area. The snan coastar plain con' ists of  ia inozoic
aeorean deposi ts on the west s ide and fruvial  aeposi ts- i rom-
the crystalLine Archean rocks of the Darling plaleau "r, ifr.
east.  I t  iE bounded by older Mesozoic sedinentary a.p"r i l "
of the Dandaragan plateau to the north and tfre OonnyUrooi
Sunkland to the south. The perth Basin is a graben- rrhos;
only rennant on the tdestern side is the L,eeuwin Horst. The
resistant nature of the rockE of the exposed tlorEt and tbe
extent of  l i t toral  sediment avai lable has created a coast
wit t !  steep cl i f f ,s and narrow beache8 between headlanda.
This area has been included in this sect ion to s inpl i iy the
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Mappi.ng uni t  4x -  Has a crenulate shape character ist ic of  a
"4" uni t  in this sect ion, but the beach has a planed
thorel ine plat forn backed by steep calcareni te vegetated
dunes (best example the Nul laki  PeninEula).

Mapping uni t  9 i  -  Included to cover is lands along tbe souttr
coast,  is usual ly steep sided and exposed but vegetated; may
have aeol iani te capping over igneous rocks.

NUI.LARBOR

Maps :  -
Mal coIn/Bal l  adonia/cape Arid
culver
Burnabbie
Euc 1alNooneara

frorn Israel i te Bay to the W.A. border atThis sect ion extends
Euc1a .

The coast conprises Tert iary marine l i rnestone, sEndstone aDd
sorne ironstone. A younger Quaternary fornation cotnprising
aeolian sand and l imestone forms a broad coastal plain fron
Eyre to Eucla.

Mapping uni ts l  and 2 -  Extensive aeolean sand dr i f ta
sand ridges .

Mapping unit 2s - Notes the presenee of swarnpy swales
extensive dune systems near the coast.

Mapping uni t  5 -  Eeachrock control  of  sedinent access

and

within

to
coasE .

Mapping uni t  8 -  Extensive beachrock in assocj .at ion with
adequate sediment supply has created a broad band of unEtable
dunes on the landward edge of this unit.

Mapping uni t  10 -  Sheer c l i f fs in excess of  50 metres.
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gradualJ.y r ises by nix ing.

In part icular,  the Current seenE to accelerate as i t
approaches Cape Lreeuwin, where i t  p ivotE eastward, r ides up
onto the shel.f,, and flows towards the creat Australian Bight
as a shel , f  current.  I t  can be traced at least as far as
12t loE ( i .e.  east of  Esperance),  and t l ren i t  rnay separate from
the coaEtl ine as Lt  cont inues eastward. By late winter,  i t
nay even approach tlre South Australian culfs, but there is
sotne evidence that i t  loses i ts ident i ty bef,ore that by
nixing with Bight naters.  As a resul ! ,  the suggest ion has
been nade, that a new current,  the "East Bigtr t  Current" ,  can
then be ident i f , ied f lowing from the ceatral  Bight region
tonards Tasnania.

Fol lowing the above descr ipt lon, i t  appears that there is a
potential "IJeeuwj.n Current" throughout the year. but its
behaviour and strength are nodified EeasonaUy by changes in
the meridional  sea level  gradient and wind stress.

SEASONAIJ VARIABILTTY - SUU!,IER PAETERN

In the Southern Henisphere sunner (Decenber to March),  the
north-south sea 1evel gradient along the 6he1f,-break between
Exnouth and Cape l,eeuwin is weaker than in winter, and the
mean wind stress along much of the coast is strongly
northward. Tbese facuors contr ibute towards a weakening of
the Leeuwin Current and perhaps to a northwards penetration
of cooLer subtropical  naters.  Regional ly,  the circulat ion
may be surnrnarised as f ollot{s:

Northwest Shelf :  The winds in sutnmer are J"arge1y fron the
west,  The currents are general ly weak and var iable,  wi th a
net southwestward tendency which can easi ly be reverEed
during per iods of  strong winds frorn the southwest.  Mi ld
upwelLing tnay occur under such condit ions,

Exmouth to Cape Leeunin: There iE generalLy a weak Eouthward
f low along the cont inental  s lope over most of  th is region.
South of about 30o S there iE an intensificatLon of, the
current due to a strong inflow of subtropical water f,rorn the
southwesti this irater flows around a dynanic trough of cool,
water as shown ia Figure 3.  ?he eddy f , ie1d associated with
this c irculat ion is st . rong, with two dist inct ive length
scalea of about 150 kn and 300 kn. The forner occurs in
regions of  strong currents,  whi le the Latter tends to be
f,ound where the large-sca1e circulat ion is weaker.
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WIND REGIMES

Ifind conditions are represented by tno types of rose, oneprepared for eight large areas off the I l .A. coast (Figure 5)
fron ship observations supplied by the Bureau of t tete6rology,
Melbourne and the other produced by the Bureau from record!
o! 10 coastal stat ions frorn Troughlon Istand to nsperance.-
Together they indicate the likety wind inf,luences 6n an oil.
spiLl both offshore and inshore.

The ship observationa were nainJ.y frorn 1952-1925 and were
taken at O,6,L2 and 18 bour Greenwich ean Tlne. The
posit ion of the ships within each area when the observations
were rnade is not known and observations may thus be
concentrated in part icular regions of each area.

The observat. ions are recorded seasonally with al l  6-hourly
records conbined so that no dist inct ion is made between "lrn.
and p.n. and any day-t ine effects of ]ocal iEed sea breezes
are consequently not dif ferentiated. The wind roses (Figure
5) are divided into 12 direct iong of 30o intervalE, ana i ine
speeds frorn 1to 34 knots and above are represented in f ive
ca teqor ies .

The scale is such that for each rose LO cn repreEents the
total nunber of observations in that seaEon in that area;
that is al l  wind speeds, incl"uding calma, in al l  direct ions.
Where frequencies of a wind speed category in a part iculai
direct ion are less than 1* of the total nunber of
observat. ionE in that season in that area (equals less than 1
nn in length) .  they are not recorded.

The wind roses from the coastal stat ions (Figure Z) are also
seasonel ,  but are for 9 a.m. and 3 p.rn., and give percentage
frequency of wind direct ion for 8 compass points, ind speels
frorn 1 to 30 krn per hour and above divided into three
categories. The scale is 1 cm represents 25t frequency.

They are produced fron records up to !976 of usually more
than 15 years duratlon but those for l{orth West Cap-e have
been added separately and come f,rom Navy Alpha rec6rds of sixyears duration.
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The 18 commercial  species included in the l ist  of  resources
were chosen because they were caught in W.A. in arnounts
greater than 500 tonnes or were worth more than 9500 000
gross val .ue to the f ishernen in any of  the 8 years bet$reen
1975 and 1983. according to tbe Bureau. Certain f ish,
aLthougtr  not sat isfy ing the above cr i . ter ia,  are nevertheless
veluable and of loca1 i rnportance, e.g.  Barranundi in the
northern towns. Al though the Whiskery Shark is included in
the l ist  i ts wide distr ibut ion prevents representat ion of
catch areas on the map.

The 18 specj .es const i tute about a third of  the nunber of
speciee caught professionalty in the year t982-83 in amounts
greater than 5 tonnes per b1ock. Br ief ,  inf ,ormat ion on them,
incorporat ing their  habi ts,  najor catch areas, rnethod of
catch, y iel"d and gross vaLue to the f ishernen for the year
1982-S3. is given below. acconpanied by pictor ia l
representat ion of  the quant i ty of ,  each caught per ABS block,
based  on  t  o f  t o ta l  W.A .  ca tch  pe r  f i sh  spec ies  (F igu re  8 ) .

The pearL oyster f ishery is t reated separately in a later
sec t i on .

Fish

1 .1  P i l cha rd  ( sa rd inops  neop iLcha rdus ) .

In W.A. piLchard are f ,ound between Shark Bay and Euc1a from
near the shore to at  least the edge of the cont inentaL EheLf.
They are pelagic,  feed nainly on plankton and are abundant in
open rvaters,  especial l ,y the Bigbt,  and in marine embayments
such as Geographe Bay.

Breeding year c lasses are aged 2+. and spawning takes place
offshore rnainly in autumn $r i th a high fecundity.  Larvae
develop into juveni les within a month.

The nain f ishing areas for pi lchard are Pr incess Royaf
Harbour, King ceorge Sound, ceographe Bay and cockburn Sound
and the pr incipal  tnethod of catch is by purse seines but r i .ng
nets and drop nets are aLso used. The f , ish caught range in
size from about 15 to 23 cn, weigh 100 to 200 g and are in
denand as bai t  for angl ing, The total  W.A. catch for 1982-83
$ras 2 008 tonnes. worth $754 000 gross value to the
f ishernen.

t .2 scal"y Mackerel (sardinel la lenuru)

These f ish occur between Port  Hedland and Albany fron near
the shore to at  least the edge of the cont inental  6hel" f , .
They are pelagic,  feed rnainly on plankton and are found in
open waters and in marine embayments.
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fn t ropical  W.A. l i t tLe is known about sea nul let  but,  f , ron
knowledge of other t ropical  locat ions in Austral ia,  i t  is
1ike1y that t idal  estuar ies,  creeks and bays yr i th nuddy
bottotns are i rnportant nursery areas.

In ternperate W.A. sea tnul let  general ly spend up to the f i rsc
three years of  Li fe in estuar ine nurs-ry areas. After th is
stage most enter the sea in late sumrner and migrate
northnards to spawn between March and Septernbei. Breeding
year c lasses are between 3 to 7 years and they have a higi
fecundity.  Since f ish aged O+ have only been found in
estuar ies i t  is  evident that the estuar ies are entered dur ing
the late larvaI and ear ly juveni le atages. This recrui tnenE
occurs between May and Novenber in pernanently open
estuar ies,  but in seasonalJ.y c losed estuar ies th;  t i tn ing is
dependent upon when the sand bars are breached. EarLyjuveni le sea nul let  in i t ia l ly feed on pLankton before
becorning detr i t ivorous.

sea nul let  are caught comrnercial ly by haul ing or sett ing gi l l
t rets.  The rnajor catch area is at  peel  In letTHarvey nst ia iy
but Shark Bay and Exnouth cuLf are al.so inportant iatch
areas. The f ish taken range frorn 24 ctn (nininun Legal eize)
to about 60 crn and weigh between 3OO g and 4 kg. f f re W.A.
ca tch  fo r  1982-93  was  715  tonnes .  wor ih  SsGS OO0.

1 .5  Ye l l ow-eve  Mu l l e t  (A td r i che t ta  fo rs te r i )

In W.A. this f ish is found in the near-shore coastal  water5
and estuar ies frorn Kalbarr i  to Euc1a. I t  is onrnivorous,--
consutning pr incipal ly smal l  crustaceans, moLluscs and a1gae.
L i ke  sea  mu l l e t  t h i s_spec ies  i s  p r i nc ipa lLy  a  ben th i c  t e6aer ,
but prefers protected coastaL rnar ine environnents and the
niddle to lower reeches of estuar ies.

The adults nigrate fron the estuar ies to the coastal"  seas
around apr i l  in order to spawn. Breeding year c lasses are 3
to 7 years oLd and fecundity is high. Spawning occurs f , ron
Uay to September and the juveniJ.es (0+; g5.o remain in the
near-shore waters or enter the estuar ies frotn about . fune to
October.

The najor i ty of  yeI low-eye nuLlet  taken in comrnerciaLJ.y
inportant estuar ies are rnost ly i rnrnature 1+ f ish.  Al l  i ish
are caught by ei ther haul ing or sett ing gi l1 net6.  The peel
Inlet /Harvey Estuary is the pr incipal  catch area. fo l lowed by
Lreschenaul. t  InLet and the protected waters south of
Fremant le.  The f ish taken range frorn 23 cn (ninimun 1egaI
size) to t lO cnr and weigh between 100 and 800 grn. fne ci tch
fo r  1982-83  was  550  tonnes ,  wor th  S4 !10  OOO.
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1 . 8 Pink Snapper ( Chrysophrvs unicolor) .

Pink snapper are distr ibuted in non-tropical  shel f  l taters of f
the Austral ian nainland, and in W.A. are found from Exmouth
Gulf southreard where they nornally concentrate off nursery
areas such as shark Bay and cockburn Sound. This species is
a general ised carnivore, feeding nainly on moLluscs.
crustacea and srnal l  f ish.  Al tbough usual ly demersal  ,  snapper
are known to swin at tines in nid-water for spawning and
perhaps also for feeding.

The spavrning season var ies with lat i tude. At the northern
end of i tE range the species spawns frorn June to August whi le
at the southern end it spawns in Novernber and Decenber.
Snapper aggregate inshore for spawning and this must involve
nigrat ion frorn thej . r  normal" feeding areas, Breeding year
classes are frorn 4 upwards and fecundity is high. i luveni l "es
are found on soft  bottons in estuar ieE and nar ine enbayments,
moving after their  f i rst  year to hard-botton reef habi tats.  a
proport ion of  the populat ion moving of, fshore. Snapper appear
to have a restr icted hone range tor at  least part  of  their
life; sorne taqged anirnals have stayed on the sane snral,l reef
for nore than a year and thus stocks in di f ferent areas nay
be separate fron one another.

The bulk of  the W.A. snapper catch is taken frorn spawning
aggregations around the nouth of Shark Bay j.n 'June and July
by band-1ine and trap f ishing. Apart  f rom this highly
local ised f ishery,  and a snal ler one on sutnmer spanning
aggregations in Cockburn sound. snapper are taken throughout
the year as part  of  a nul t i -species vtetLine f ishery and are a
popular target for anateur f  isherrnen.

The f ish taken range from 28 cn (southern rninimum legal  s ize)
and 38 cn (Shark Bay rninirnun lega1 size) to 90 cn and r |eigh
abou t  800  gm to  8  kg .  The  comnerc ia l  W.A .  ca tch  fo r  1982-83
was  745  tonnes ,  wor th  51 . l -  m i l l i on '

1 . 9 t festral ian i lewf ish (c laucosona hebraicurn)

The westral ian jewf ish is distr ibuted frorn Ealbarr i  to Cape
Leeuwin fronr about 30 to 200 m water deptlr and usually on
rocky or coral l ine algal-covered bottons. I t  is demersal  and
feeds on octopus, snaLL f ish and crustacea.

For breeding purposes the adults of ,  several  year-classes rnove
into r,raters of about 30 to 50 rn depth, spawning occurring
frorn Decenber to February.  The eggs are denersal  but the
larvae are pelagic and nay be carr ied considerable distances
by surface currents.  Juveni les tend to remain in shal lower
saters than adutts and are usuaLLy found in waters less than
L00  n  deep .

3 0



oX T xol: uauopqe s, aTEUraJ ar{? uo parJJec arr s56a pesTTTlrag

's.6.6e 000 OoL ?noqE 01 dn ouTcnpoJd r{cEa ,uarEds saTEuaJ
eq1 uaqA .r€luurns pue EuTrds alET Trlun aceTd a{e1 lou seop

uoT?esTTTlraf 1nq 'aTeueJ er{1 fo eprsrepun aq1 uo palTsodap
6ureq s1a>1cpd uJads ,6urJds ^TJpa .ro Jelur$ uT sfaJE$ Jaaleap

eq1 uT s:nc3o 5urlel^I - ,, sslTqrll aq1 ,, f o uorlBt6rur aqf sE
01 paJJeJex sT sTq,l .JaqureDeg aleT pup Jaque^oN eleT ue€l^laq

sJaar e:oqslillo tedaap aq1 01 sJeeJ aloqsur lroTTeqs €r{1 uroJ]
a^ou sralsqoT :{coJ eqx ,pTo sJEa{ g 01 g xnoqp ,{xTrnleu ?v

'uolaT€Isoxa pJeq
ar.l1 fo slTnou Jo tequnu p .f,q peTu€duocce 6r qlrao:6 ,€acElsn:c

TTE r{Ar}i sV .eruoT:{cg snue5 Te6TE eq? pue ap6TE auTTTEJoo
/r{sTl: TTeus,surto!,Eege?snJJ,suJapourqca,sJsnTToru

Io sXsrsuoc r{c rr{!4 poo] JoJ rIJtEas oX 1q6Tu Xe sp€q paaM
Jo sacT^aJc ..{IooJ 6uT^eaT ITuo , Tpurn?cou pue snorJE6a:6 sT

XI 'ur 002 lnogr oX dn sq?dep :e1p^r ur uTAnaeT adeC oX .f,Bg
IJeqs uoJJ sra.re Jeet uT punol sT JslsqoT {Jor uJe16a^r ar{J,

I snuE-IE- TT . T

E65ETsni5

'000 007s r{?:o!^ ,seuuol 5le sr& e 8_285,7
rof qclEr aqtr .6:t g 01 f l:o 1r{6Tet{ passaJp E r{1TA{ urc OeT

o? 0g lnoqe uo.r] e6uer 1q6ner qsTf er{,l . ur og 01 ot f o sqldap
ralP!1, uT pa?e:1ue.uoc sr ltoJJ3 6uTr{sTJ ?sou 1nq uorlnqTrxsTp

slT lnoq6noJql lq5nec sr 1I .pasn osTe aJe eurTpueq
pup auTlouoT 1nq ,Xau TTTO rtq sr €JnfdEc Jo poqlaur urEu er{tr

'uosEas
EuTpaerq rad eTEuaf qcee 01 uJoq €JE ounotr OZ 01 OT lnoqp
pue JaJpaq-aATT E sr 1T .{.r€qs ^.re{srq^{ eq1 Jo .rnoT]lpqaq

ouTpaarq to sEarE buruAeds aql lnoqr u! ourl sT aTXlT.I

'sndolro pue pTnbs ,qsrJ uo spaoJ {TTensn
1I .Japtoq uerTErlsnv qxnos aql 01 qlnos spuETsI soqTorqv

aq1 uroJf r{TuT€ur ,uurnToc te?eM aqx lnoq6no:q1 , a:oq6flo
pue efoqsuT pelnqT:lsrp sr {rer{s rtJaxsTr{$ eqtr' .elEp

S€lv uT uoT?ecrJra.uapT ou ua^r6 aJe qcrq$ 1q6nro a:e s{J€r{s
Jo Jaqunu luecrIru6Ts E puB sarATluenb aTqEnTEA ur 1q6nEc

osTe are s{rpqs IuJurnF puE JaTpq}r azuo:g .Jee.f, auo duE ur 000
0095 ueql erou qltoA uaeq seq qrtpc {JEqs .dla:{sTq! aqX {Tuo

'sJequnu aTq€JapTsuoo uT lqbnpc aJe sercads )|leqs q6noq?Ty

' ( sTTEJlueA sneTEbrnd) :{Jpr{s IJa{sTr{!,l oI . T

.000 €gts qllota ,sauuo? 8gT sear e8_285T rof
qclpc eqJ 'V'l{ uT qsrJ Jol: uer6oTT{ rad acT:d lsaqorq aq1
urpl?e puE 6{ OZ o? € r{DTeA ,urc 0G 01 (azrs Tr6eT urnurruTrx)

luc 0g ruoJJ e6uPr uat€1 qsTf aq,l . e?sTletnleN adeJ pue .tEg
uaT.zn! l:lio pue spueTsl soqloJqv eq1 puno:e er€ spa:E 6uTq6Tlt

TEd"currd aq? pue lsEoJ ls€ta qlnos aql fo qXOueT aqX 6uoTe
'seuTT puEq .6q i{TurEur ,aJor{sffo 1q6nec e.lr qsrJAaC urrTPJXsal,l

pr



2 nonths unt i l  the larvae are hatched. The larvae are
carr ied up to 2000 kn westward on the surface of the Indian
Ocean. They undergo a ser ies of  Etages and noults before
returning af ter about 10 nonths. as puerulus larvae, to
sett le in the shal lo lr  inshore reefs in water depths less than
20 n, The developing juveni le l "obsters renaj .n in the
shaLlowE unt i l  they migrate to breed.

The rock lobster f ishery is the most lucrat ive in Austral ia.
The nain catch areas are of f ,  the Abrolbos Is lands, Dongara,
Jur ien Bay, Frenant le and Rottnest Is land, and bai ted pots
are used. The 1ega1 size l in i t  is a carapace length of ,  not
less than 75 tnm. l lost  of  the rock lobsters taken weigh about
0 .5  kg  bu t  t hey  can  app roach  5  kg .  The  ca tch  fo r  1982-83  was
t2  456  tonnes ,  wor th  S93 .1  n i l l i on .

L. I2 Pravrns ( four specieE )

Al l  four prawn species descr ibed below have an annual l i fe
cycle which cornpr ises spawning otfshore with a high
fecundity.  fert i l isat ion of  the eggs in the wat.er column. a
three stage larval  phase. post.-1arval .  sett lenent,  and growth
of the juveni les in shal low areas fol lowed by nigrat ion of
the adults into deeper waters.

The brown t iger prairn (Penaeus escuLentus) occurs in coastal
areas frotn shark Bay northwards, usual-1y in tnuddy areas which
may contain seagrass. Major stocks are found in Shark Bay
and Exmouth Gulf where the adults and juveniles feed rnainJ.y
on worms. srnaIJ.  rnol luscs and detr i ta l  nater ial  .

Spawning in this species occurs totrards the end of the f i rst
year of  Li fe in spr lng and sunmer. Egqs are released into
the water column several  t imeg dur ing the spawning season and
pass through the three larval stages before reaching the
post- larval  stage when they nove into slral low nursery
habitats,  typicaLl"y protected seagrass beds, to settLe. The
ent i re larval  stage is enconpassed ln about 10 days. After a
per iod of  approximately three tnonths, the juveni les,  about 10
cn in Length. begin to nigrate of fshore. enter ing the shal low
trawl ing grounds dur ing autumn. In winter,  the prawrts.  now
adu1t. continue to nove sJ.owJ"y of f strore until they reach
oceanic waters where spawning occurs.  At th is stage the
t iger prawn has reached lengths of  about 15 crn for males and,
18 cm for f  etnales.

As srith al.l prawns, the tiger prawn is caught cornrndrcially by
trawl ing, usualLy j .n depths of  5 to 50 n.  This takes pLace
at night in nuddy or s iLty habi tats in nearshore oceanic
areas dur inq the autumn nigrat ion. The major f  ishir ig
Local i t ies are Shark 8ay and Exmouth Gulf  and the catch in
W.A-  fo r  1982-83  was  509  tonnes ,  wor th  53 .5  n i l , l i on .
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at a di f ferent t ime of year f rom the juveni les of  the western
king prawn. The offshore rnigrat ion occurs in spr ing and
early sunmer. Adults are not normally found in water depths
greater than 25 n in t I .A. and their  distr i 'but ion fa1ls
between that of the more offshore grestern king prawn and the
rnore inshore tiger Prartn '

Endeavour prawns are rnainly trawled in Exmouth Gulf and to a
lesser extent in shark Bay. The 1982-83 catch was 273
tonnes ,  wor th  51 .2  n i11 ion .

Mof 1us c s

1 . 1 3

Southern saucer scal lops are distr ibuted frotn Dampier south
to Albany on sandy bottoms in inshore waters,  about 10 to 40
rn depth, in the Lee of an is land or headland. Major
concentrat ions occur at  Shark Bay. They are normaLLy
sedentary,  feeding on plankton by a f i l ter  mechanist t l ,  but
swim when disturbed by cl"apping their shells and expellingl
waEer .

spawning takes place in late spring and sunmer with a bigh
fecundity and the eggs are released into the water colurnn,
where fert i l isat ion occurs.  tarvae are pelagic and develop
shelIs in late sunmer and autunn, at  which Etage they sett le
on the sea botton in areas detertnined by the presence of
eddies or strong rnir<ing currents.  This sett l ing is referred
to as spatfal- l .  Af ter overwinter ing as juveni les,  natur i ty
is reached the fol lowing sutntner when the shel ls are about 8
cn in height.  They eventual ly reach about 11 cm in height.

Scal lops are caught by trawl ing, wi th sonet i rnes a t ickler
chain added. The bulk of  the catch is f rom Shark Bay and
rninor catches are taken near the Abrolhos Is lands and
Rottnest IsLand. Those caught are usual ly above 9 cn in
shel l  height.  The catch for 1982-83 was 4 2OB tonnes, worth

$ 1 . 9  n i l 1 i o n .

1 . 1 4 Abalone ( two species )

Abalone are herbivorous narine gastropods which inhabit
coastal  reefs in tenperate and tropical  seas. Two species
forn the basis of  the commercial  f ishery in w.A'

Greenl io abal"one (Hal iot is laevisata) occur in I l 'A.  f rotr
Bussel,ton on the south west coast al"ong the south coast to
Euc1a, witb tnajor populat ions around cape Leeuwin and the
is lands of the Recherche Archipelago off  Esperance. The
typical  habi tat  is a subl i t toral  reef at  depths frorn 2-to 50

rn. 
-  

part icular ly along the edges of the reef l6and lnterf ,ace
where dr i f t ing algae, the nain food source. tend to
accurnulate.  The Larger abalone are relat ively sedentary,
movernents general ly beinq restr icted to those required for
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2 . RECREATIONAIJ FISHING

Recreat ional  f iehing consists nainLy of  angLing, but div ing.
spearf ishing, net f ishing and pott ing are also pract ised.
with certain species and in certain local i t ies Fisher ies
Departnent reguLations govern the nunbers caught and the
nethod used, e.g.  a dai ly baq l" imit  of ,  e ight rock lobsters of
carapace length not Less than 75 lnm can be caught dur ing the
speci f ied f ishing season by pott ing or by hand but not by
spear f ishing.

Amateur anql inq nay be div ided into three categories:  shore-
based f ishing frorn beach. reef.  rock and nangrove areas. boat
f ishing in which dinghys and runabouts are pr incipal ly used
up to about 30 kn fron the shore, and offshore gane f ishing
which requires nore special ised boats and equipnent and
operates nainJ.y on a seasonal basis and in speci f ic areas.
Specie6 caught by boat f ishing over lap those caught by slrore-
based and, to some extent,  by of fshore gane f ishing.

The conposition of the anateur angl.ing catch was estinated by
exarnining the records of  recreat ional  f ishing clubs belonging
to three associat ions, the Austral ian Anglers Associat ion
(AAA) ,  the Austral ian Nat ionaf Sport f ishing AEsociat ion
(ANSA) .  and the W.A. Ganef ishing Associat ion ( I {ACA).
Al though only a sna11 percentage of anglers belong to c lubs.
the f ish caught by club nembers in a par l icular area were
considered to be representat ive of  t t rose taken by anateur
anglers in general  .

t fhere inforrnat ion of  a more quaLitat ive
1oca1 knowledge or f ishing journal ists
source is indicated on the map.

nature obtained fron
has been used, the

Shore-based Anql inq

C1ubs f,ron the AAA and ANSA nainly fish from the shore. A
l ist  of  selected clubs along the coast f rom Esperance to
Geraldton was provided by the AAA. These clubs conduct
regular compet i t ions at  given locat ions and, by use of their
f ie ld day records. the number of  f ish of  each species taken
cornpet i t ively at  each locat ion ras obtained and expressed as
a percentage of the total  nunber of  f ish of  aLl  species
caught at  that locat ion. such percentages were assigned a
category nunber.  as shown belo$t,  which is placed on the map
alongside the appropr iate f ish species.
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AAA f ie ld day records for the southern part  of  the State
shoned that fewer than four species of ten conprised the bulk
of tbe total  catch. Along tbe south coast the dominatt t
species by nunrber was the Australian herring, which
frequent l .y represented up to 90t of  conpet i t i .on catches.
southern trevally and whiting rdere also regul"arly taken, but
in lower numbers. Austral ian salmon were recorded in large
numbers froln beaehes in the EEperance region, where they were
nost connon between April and August.

on the lower west coast.  the rnain species was again
Austral ian berr ing. Southern treval ly etere connonly taken
around the rocky areas at  Cape Leeuwin. Austral ian salnon
were caught dur inq f ietd day meet ings on beaches in the
Yal l ingup area but.  unLike Austral ian herr ing and southern
treval ly,  they are not prevalent al l ,  year round and catches
show marked seasonal i ty.

Further up the west coast,  ta i lor  were taken i .n increasing
numbers, and replaced Australian herring as the dominant
species (by nurnber ) north of Perth. Southern trevally and
whit ing were again frequent ly represented in catches. To the
north of  Perth,  part icular ly in the Geraldton area, tnul loway
was an i rnportant recreat ionaL f ish.

In the carnarvon region i rnportant beach (rock) f ishing si tes
r{ere Steep Point, where tall"or and pink snapper were
doninant,  and the Point  Quobba to cape Cuvier coast,  where
spangled enperor and var i .ous nackerel  were major gpecieE.

Further to the north the diversi ty of  the catch increased.
but no est imate of  the proport ions of  species in the catch
could be nade,

2 . 2 Boat Angl inq

Records frorn clubs associated with the AAA were also used to
determine the cornposi t ion of ,  the catch f ,or boat f ishernen.
In some country centres rrhere clubs were new and had few
records, or no club could be contacted, l i t t le inforrnat ion
was avai l "able.  and records for boat f ishing were not
avail.able soutb of Bunbury.

ilewf ish and shark were the nost conmonly taken large fish in
the Bunbury area, whi le assorted stnal l  f iEh including
Austral ian herr ing, sweep, whit ing and f lathead were a] .so
cauqlr t .  In the Perth area, herr inq, whit ing and southern
trevaI ly.  and occasionaLly garf ish,  were the dorninant sPecies
caught nearshore. I {hen trol l ing, the boat anglers aLso
caught pike. i lewf ish,  pink snapper aDd breaksea cod were the
main species caught in deeper waters of f  Rottnest and
Direct ion Bank. i ' rom lJancel in to Jur ien Bay, pink snapper

.  and jewf ish were the most comnon species.
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On the lower west coagt western rock lobsters,  and several
f ish species -  blue gr ioper,  blue morwong, jewf, ish and sangon
f ish -  are the nain targets for divers.  Spanish mackerel  are
speared in increasing nunbers north of perth, wbere Moore
River,  Beagle Is land and Afr ican Reef are inportant div ing
si tes.  The range of blue groper appears to end at Beagle
Is land .

The Abrolhos Is lands iepresent a rnajor div ing area, and are
vis i ted by div ing part ies using charter boats and pr ivate
boats.  Coral  t rout,  baLdchin groper,  jewf ish, sarnson f ish,
Spanish nackerel and $rest.ern rock lobEters are the nrain
species taken. Coral  t rout and baldchin groper are also the
main speci .es taken at Strark Bay.

Except ional  div ing condit ions occur in the Coral  Bay/Ningal.oo
area amongst the extensive reefs.  Spanish nackerel , ,  baldchin
groper,  blue tusk f ish,  and very large cod are caught alongl
with the northern rock lobster.  coral  t rout are reported io
be in low numbers, possi ,bly due to f ishing pressure.

Farther north in the Darnpier area, there is a large div ing
cornnunity.  The main species sought are coral"  t rout,  cod, and
northern rock lobsters,  the lat ter species not occurr ing in
large nurnbers near the shore.

2 . 5 Net Fisbinq and Pott incl

Recreat ional  f isherrnen nay use nets to catch f ish,  provided
they conply r f i th Fisher ies Department regulat ions. The
extent of  net f ishing was not estabLished and no est imate of
net catches was possible because records were unavai lable.

In Uhe southern part  of  the State,  netg are more freguent ly
used in estuar ies t t ran in the ocean. The nain targe! species
are sea muLlet,  which are not readi ly taken by l ine, and
yel low-eye muIIet .  Nets are also used widely in the t idal
and :nangrove creeks of the north where threadfin salrnon and
barranundi are the pr incipal  targets.

BIue rnanna crabs and prawns are caught by anateurs using
var ious types of nets in the southern part  of  the State,  but
this is largely an act iv i ty conf j .ned to estuar ies.  IJarge
numbers of blue lnannas are caught in Cockburn Sound by
amateurs using drop nets. The northern nud crab iE caught by
nett ing (dropnet,  set net)  in lnangrove creeks fron Carnarvon
to Broome.

l leatern rock lobsters are caught by recreat ionaL f ishernen
using pots.  The rnain areas f ished are around perth (Saf,ety
Bay-Rottnest-Two Rocks) and Geraldton. In t l rese areas the
Fisher ies Department has est imated that more lobsterE are
caught by pot fiahermen than by dj,vers. However, in the
north of  the State lobeters are usual ly taken by div ing.
since northern species do not readi ly enter pots.
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ongoing researcb in this nearshore region hag shown that
clear Eandy shorelines are not as inportant to nany of the
f ish that are associated with the dr i f t  weed. I lowever,
indicAt ions are that they nay be e8sent ial  for a di f , ferent
conrnunity of  f ish,  some of which are cornnercial ly inportant.

E

5 . 1

OTHER CRUSTACEA

Southern Rock L,obster (ilagus novaehol.l.andlae )

In t I .A. th is Lobster is nainly found in the reefs east of
Esperance, with lesser numbers betneen Esperance and Albany.
Mat ing occurs in winter and ear ly spr ing and the eggs hatct t
in spring and sunmer. The larvae drif,t off,shore and spend
about l  year there before returning to sett le instrore the
fol loning spr ing. I t  takes about 5 to 6 years for an animal
to reach natur i ty.

There is a srnaLl cornnercial  f ishery f ,or th is species, usj ,ng
baited traps. at  Esperance and eastwarda at Duke of Orleans
Bay ,  Cape  Ar id  and  Po in t  Ma1co ln .  I n  1982-83 ,  t he
professional catch was 23 tonnes, worth $171 000.

a . z TropicaL Rock Lob6ter (Panul i rus spp, )

These are not abundant and are found north of Exmouth Gulf,
part icular ly in the Rowley SheLf.  The najor species are the
paj.nted cray (P. ornatus) and the green cray (P. versicolor)
whi le less cotnmon species are the scal loped rock lobster
(P. hornarus )  and the doubLe-spined rock lobster
(P .  pen ic i l l " a tus ) .  The i r  l i f e  h i s to r i es  a re  s im i l a r  t o  t hose
of the other rock lobsters which have been descr ibed.

There is no conmercial f,ishery for arry of the tropical
species and most are caught by div ing.

5 . 3 Bav tobster (Thenus oriental is )

The Bay Lobster is also known as the Moreton Bay bug or the
shovel-nosed lobster. This specieE occurs in snal l  nunbers
at various areas along the north rtest coast where si l t ,  sand
or mud occur. e.g. Exnouth GuLf and Nickol Bay.

There is no specif ic cornrnercial f ishery for bay lobEters but
they are caught during prawn trawling-

5 . 4 Mud (Manqrove) Crab (Scvl la spp. )

Mud crabs occur on the t I .A. coast l ine fron Shark Bay
northwards. wi th s igni f icant Etocks only exist ing north of
Exmouth Gulf .  part icular ly in the Kinberley coast.  Their
uEual habitat is in tidal rnangrove creeks and estuaries where
they oecupy burrows in the warmer nonths and feed on slort-
novinq or i rnnobi le enimals such es mol luscE and herni t  crabs.
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5 . 1

OTHER MOI,IIUSCS

octopus (Octopus tetr icus )

The octopus occurs in the south western coastal  areas of  the
State frorn about ouobba dolrn to ALbany, in water depths fron
ttre intert idal  to over 30 n,  aLthough the tr ighest densi ty is
i n  t he  0  to  20  m range .

I t  has a short  J. i f  espan of approxirnately 12 months; fenaLes
lay eggs only once in their  l i f ,et i rne and die short ly af ter
the eggs have hatched. The newly-hatched young are
planktonic and feed on smal1 crustaceans in the plankton.
LarvaL l i fe is probabJ.y around 25 to 40 days. and the
juvenj. les sett le out at  a s ize of  about g mrn nant le length,
weighing in the region of  0.4 kg. The maximun size of  adul ts
i s  usua l l y  a round  2  to  2 .5  kS .  Sexua l  na tu r i t y  i n  na les
occurs at about 500 g. whil"e f ernal.es lay eqrgs when they are
b e t w e e n l a n d 2 k g .

Adults and J-arge juveniles are predators on slo$r-rnovingt
crustaceans and mol luscs in benthic conrnunit ies.  A snal l
f ishery for octopus occurs in the cockburn Sound/Frenant le
area srhere they are caught by the use of unbaited pipes, pots
and traps and they are aLso found extensively in bai ted rock
lobs te r  po ts .

6 . 2

Seoioteuthis austral is,  the broad-f inned gquid,  is the nost
comnon species, occurr ing in coastaL waters,  bays and inlets
of southern Austral ia f rom southern W.A. to New South l {ales.
I t  is usual ly caught in depths of  1ess than 70 m and is
pr inar i ly a denersal  species, al though in shal lors areas (10-
15 n) i t  is  found throughout the water colunn, Eggs are la id
on the sea f loor,  wi th spawning occurr in(t  over a large part
of  the year.  A fe$ squid are caught just  south of  Frernant le
by  j i sg ing .

Nototodarus qouldi  occurs in cont inental  shel f  waters of
southern Austral ia f rom Oueensland to southern W.A.,  wi th the
greatest abundance in waters 50 to 200 m deep. This is the
species sought by of f-shore f ishing operat ions using
rnechanised jigging and it is an inport.ant prey for rnany
offshore f ish.  Reproduct ive data indicate a prolonged
breeding season.

Squid feed nainly on crustaceans, f , ish and cephalopods. The
pro fess iona l  ca tch  i n  1982-83  was  44  tonnes .  wor th  S?3  O0O.
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6 . 7 Rock  oys te r  ( saccos t rea  sDD.  )

l,tembers of thiS genus usuallY
sone chanqe later to fenales.
fert i l isat ion. and the larvae
phytoplankton for about three
areas inhabited bY the adul ' ts.
rocky substrates ei ther along
es tua r ies .

deve lop  f i r s t  as  ma les ,  bu t
Spawning is sirnultaneous with

are pelagic,  feeding on
weeks before sett l ing out on

These areas are intert idal
the coast or in bays and

The genus is distr ibuted around Austral ia but onLy one
species, Saccostrea cornmerciaLis in New south tfales, is found
in suft icientfy large quanti t ies to be commercial ly
expl.oi led. To coflect and grow tt t is species' oyEter farmers
"r i"rry place horizontal ly-spaced wooden stakes in estuaries
or intet!  known to have consistently large spatfal ls '

5 . 8 Mud Ovster 195grgs anqasi)

This oyster also develops f i rst  as a ma1e. but unl ike
saccosirea spp. i t  changes sex on a reguler basis for eacb

breeding sea;;n.  Released l"arvae are pelagic for about two

to three r teeks before sett l ing out subt idal ly on any hard

substrate where the seaf loor is rnuddy.

SnaLl populations in oyster Harbour, Albany were once dredged

cornrnerci i t ly .  Rene$ted i .nterest in cornmercial  exploi tat ion of

the nud oyster is occurr ing in the eastern States of
Aus t ra l i a .

7.  PEARL OYSTERS (Pinctada naxina)

t f i th the decl ine in worl"d dernand f ,or pear l  oyster sheLl the

rnajor i ty of  pear l  oysters coLlected in t l .A'  are for pear l

cul ture.  There are now ten conpanies I icensed to cul ture
pearls in W.A. with lease si tes in Kuri  Bay, King Sound'
beagte Bay, wi lL ie Creek, Roebuck Bay, the l tonte Bel1o

Islands and Exmouth Gulf  and for a smal ler species of

Pinctada in shark BeY.

Most of  the pearl  oysters are col lected from the sea f loor

of, f  Eighty l t i le aeach. south of  Broone, between March and

Novenb;r and then transported to the lease site for a period

of accl inat isat ion '  Pearl  cul ture is started by insert ing a

nucleus into the oyster '  which is then placed on the sea

botton or held in baskets suspended about 5 n below raf ts or

longl ines for 1 to 2 years- The oysters f i l ter- feed oo
phytoplankton and the average size of those used f,or
cul t ivat ion is around 15 x 18 cn.

In 1982 the indu6try produced about S18 miLl ion worth of

cuLtured pearls and shel ls which nakes i t  tbe second nost

valuable f ishing industry in w.A.
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Breedina sea-birds

Auatral. ian Pelican
Masked Booby
Brown Booby
Pied Cormorant
Least Frigatebird

AustraLian Pel ican
Brown Booby
Pied cormorant
L,east Fr igatebird

Sooty Tern
Bridled Tern
crested Tern
Lesser crested Tern
connon Noddy

Other Sea-birds and Shore-birds

C a t e g o r i e s :  2 , 4 , 5 , 7 .

special  Notes

Adele Is land and the Ashnore Reef is lands are the major
breeding isLands in this area, carrying some f ive and six
speeies respect ively.  I t  is  very probable that other
spec ies ,  e .g .  S i l ve r  Gu l l ,  C res ted  Te rn ,  Osprey '  Wh i te -
beLl ied Sea-Eagl"e etc. ,  t rould also nest on the is lands in
this region.

I t  is al .so worthy of  note that swan Is land, a few ki loraetres
to the east of Cape lJeveque, no lon€ter supports a breeding
colony of  the heast Fr igatebird as nent ioned in sorne
publ icat ions.

AREA 3. Cape IJeveque to Cape Keraudren

Extensive areas of  sandy beaches and exposed t idal  f lats with
large patches of dense nangroveE. The few is lands wbich do
exist ,  the L,acepedes '  are of  sand, coral  and l imestone
formation.

Breedinq Sea-birds

Si lver GulL
Caspian Tern
Fairy Tern
connon Noddy

Othe:r Sea-birds and Slrore-birds

c a t e g o r i e s :  2 , 4 , 5 , 6 .

Special  Notes

Of, great inportance in this area are the very extensive tidal
f ).ats al.ong Eighty Mile Beach and Roebuck Bay to the south of
Broone. These f lats are frequented by vis i t ing nigratory
naderg and many hundreds of thousanda are present at certain
t imes of the year.
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Breedinq Sea-birds

Wedge-tai led Sbearwater
Austral ian Pel ican
Pied Cormorant
Osprey
t lh i te-beI l ied sea-Eagle
s i l ve r  Gu I I

Other Sea-birds and Shore-birds

C a t e g o r i e s  2 , 4 , 5 .

Breedinq sea-birds

wedge-tai led Sheartrater
l , i t t le shearwater
White-f  aced Storn-PetreI
Pied cornorant
Eastertr  Reef Egret

Special  Notes

Of considerable importance in this area is Pel ican Is land'  a
regular nest ing si te of  tbe Austral ian Pel ican. Dirk Hartog
Island carr ies the qreatest number of  breeding sea-birds '
support ing six species.

A very rugged str ip of  coast l ine with some sandy beach but
mainl-y high vert ical  c l i f fs.  There are no is l"ands in this
area. Dirk l lar tog Is1and has been included in the previous
region, the Shark BaY area.

Breedinq Sea-birds

Although no actual  breeding records are avai labLe i t  is
almost certain ihat the l {hi te-bel l ied sea-Eaq1e and osprey
would nest along the cl i f f  areas north and south of  the
Murchison Rivef, .

other sea-birds and shore-birds

categories :  1 .  3 ,  5 .

AREA 8. Houtnan Abrolhos

An extensive systen of l inestone and coral  shingle is lands
divided into four separate groups and si tuated between 50 km
and 80 krn frorn the nainLand. Many of the isLands carry
extensive areas of  mangroves (Avicennia rnar ina).

Pac i f i c  Gu l1
Caspian Tern
Roseate Tern
Bridled Tern
Fairy Tern
crested Tern

Pac i f i c  Gu lL
Caspian Tern
Roseate Tern
Sooty Tern
Bridled Tern

50
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Breedinq Sea-birds

t i t t le Penquin Si lver cuLl
Ivedge-tai led Shearwater paci f ic Gul l
L i t t le Shearwater Caspian Tern
White-faced Stortn-Petrel  Br idled Tern
Pied Cornorant Fairy Tern
OsPreY Crested Tern

Other Sea-birds and Shore-birds

Categories :  1 ,  3 ,  5 .

Special  Notes

SeaL  l sLand  (Sa fe ty  Bay ) ,  Ca rnac  i sLand  and  Green  I s land  (o f  f
Rottnest)  each support  s ix species of  breeding sea-birds.

AREA 11._Cape Natural iste to CaDe Leeu?rin

Sandy beaches and rocky headlands with a few is lands cl"ose
inshore. Some of these is lands are of  Limestone whi lst
others are predorninant ly grani te-gneiss.

Breedinq Sea-birds

Flesh-f ,  ooted Shearwater
White-f  aced Storm-PetreI
Red-tai led Tropicbird

Other Sea-birds and Shore-birds

C a t e g o r i e s :  1 , 3 . 5 .

Breedinq Sea-birds

Li t t le Penguin
Great-winged PetreI
Flesh-footed Shearwater
Li t t le Shearwater
!{hi te-f  aced Stortn-Petrel
Sooty Oystercatcher

Si lver cul I
Crested Tern

Spec ia l  No tes

Of great i rnportanee in this area is the present breeding
colony of  the Red-tai led Tropicbird on Sugarloaf Rock, a few
ki lometres to the south of  Cape Natural" iste.  This breeding
local i ty along with the Rowley Slroals are the only ones at
present known for th is species in W.A.

AREA 12. Cape,IJeeuwin to West Cape Howe

Sandy beaches and rocky headlands with a few grani te-gneiss
i s lands .

S i l ve r  Gu l I
Caspian Tern
Bridled Tern
Fairy Tern
Crested Tern
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Breedinq sea-birds

Li t t le Penguin
Great-winged Petrel
Flesh-footed Shearwater
Short- tai  led sheart{ater
IJ i t t le Shearwater
white-f  aced Storn-Petrel

Black-faced shag
Cape Barren Goose
si lver cul l
Pacif ic GuII
Caspian Tern

other Sea-birds and Shore-birds

C a t e g o r i e s :  L , 3 , 5 .

special  Notes

Three of the breeding species, Short- tai led Shearwater,  Cape
Barren Goose and Black-faced Shag, only breed in the
Recherche Archipelago in W.A. al . though there are several
breeding local i t ies in eastern Austral ia.

The l{estern Australian race of th€ Cape Barren Goose is a
di . f  f  erent sub-species f , rom the populat ion in eastern
Aus t ra l i a .

AREA 15. Israel i te Bay to South Austral ian Border

Extenaive stretches of l " i rnestone cl i f fs and sandy beaclres.

Breedinar Sea-birds

I r i t t l e  Pengu in  (nes ts  i n  c l i f f s  nea r  Ey re ) .

Other sea-birds and Shore-birds

C a t e g o r i e E  1 , 3 , 5 .
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cateqory 3.

Rockhopper Fenguin
Fiordland Penguin
Erect-crested Penguin
wandering Albatross
Royal Albatross
Black-browed Albatross
crey-headed Albatross
Ye11ow-nosed Albatross
Shy Albatross
Sooty Albatross
Light-nant led Sooty Albatross
Southern ciant-Petrel
Northern Giant-PetreI
Southern Fulmar
Cape Petrel
I{hite-treaded Petrel
Kerguelen Petre1
Soft-plunaged Petrel
Blue Petrel

Broad-bi I led Pr ion
IJesser Broad-bi11ed Prion
lntarct ic Pr ion
Slender-bi1led Pr ion
Fairy Pr ion
Grey Petrel
I fh i te-chinned PetreI
Hutton's Shearwater
I f i lson'  s storn-Petrel
Kerguel,en Petrel
Australian Gannet
Great Skua
Arctic ilaeger
Pomarine ilaeger
Kelp cuI l
White-winged Tern
ConmoD Tern
Arct ic Tern

Cateqfory 4.
norttrlrards

Yel" low-nosed Albatross
Cape Petrel
white-headed Petrel
Hutton's Shearwater
tJ i lson'  s Storn-Petrel
Leach ' s  S to rn -Pe t re I

Cateqory 5. l,Iiqrant lvaders

crey Plover
IJesser Golden Fl"over
Mongol ian Flover
Doub1e-banded Plover
IJarge Sand Plover

*Oriental  Plover
Ruddy Turnstone
Eastern Curlew
whitnbre 1
Grey-tai led Iat t ler
Conmon Sandpiper
Greenshank

*RedEhank
*Terek Sandpiper
*F in - ta i l ed  Sn ipe

Sooty Storm-Petrel"
Great Fr igatebird
white*tai led Tropicbird
llhite-winged Tern
Conmon Tern

*Sw inhoe ' s  Sn ipe
*Asian Dowitcher
*Black-tai led codwit

Bar-tai led Godwit
Red Knot
Great Knot
Sharp-tai led Sandpiper

rPectoral  Sandpiper
Red-necked St int
Curlew Sandpiper
s anderl ing

*Broad-biLled Sandpiper
*Ruff
*Red-necked Phalarope

* These species are scarcer south of tbe tropics.
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8 . 9 Comnon Noddy (Anous stolidus )

Occurs in large numbers frorn the Abrolhos Islands northwards
in l t .A.  and in the Northern Terr i tory and Oueensland.
Surface feeder,  by scooping f ish and occasionaL cutt lef ish.
smalL nol luscs and plankton. Colonial  breeder on is lands and
coral cays on the ground or in shrubs in late spring and
sumtner.  Nests are made of seaweed.

8 .10 .  C res ted  Te rn  (S te rna  be rq i i )

Widespread in W.A. and throughout AustraLia.  Sedentary
feeder,  in f  l "ocks, on f ish and prawns by part ia l  or tot .al
inmersion when div ing. Colonial  breeder on of fshore is lands
on rocky or sandy areas in autumn and spr ing, Roosts at
night on the ground.

8 .11 .  Eas te rn  Ree f  Es re t  (Eq re t ta  sac ra )

l { idespread in W.A. and throughout.  Austral" ia.  except Victor ia.
Frequents coraL reefs,  beaches and rock plat forms where i t
forages for f ish,  prawns, crabs and insects.  Also feeds by
piracy on nest ing colonies of  terns. SoLitary breeder in a
nest consist ing of  a s inpl ,e plat f  orrn of  st icks in shrubs or
on the ground, most ly dur ing spr ing.

8 . ] -2 .  Fa i r y  Te rn  (S te rna  qe re i s )

Occurs from the Lacepede Is lands southwards in t f  .A.  and in
southern Austral ia.  Migratory.  Divinqr feeder on f ish and
occasionaL gastropods and crustaceans in shal low srater.
Col,onial  breeder on sand or shingte near high water mark from
early spr ing through sunmer.

8 .13 .  F lesh - foo ted  Shearwa te r  (Pu f f i nus  ca rne ipes )

Not nidespread in W.A..  occurr ing from Cape Hanel in eastwards
and in New South Wa1es. Migratory.  Feeds by f lut ter ing over
the sea in f locks and part ia l ly subnerging to catch f ish,
shel l f ish aad squid.  Colonial  breeder in burrows on is lands
in sumrner.

8.14, Great-winged Petrel  {Pterodrorna macroptera)

fn Austral ia i t  is  found only in W.A. on the south and south-
west coasts.  Feeds predoninant ly by f lut ter ing over the sea
in  f l ocks  and  pa r t i a l l y  subnerg ing  to  ca tch  f i sh .  sbe l l f i sh ,
squid and plankton. Colonial  breeder in winter oa is lands
between Al"bany and the Recherche Archipelago in surface nests
among rocks, t ree roots and scrub or in burrows.
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8 .20 .  L i t t l e  Shearwa te r  (Pu f f i nus  ass i rn i l i s )

Occurs bet$reen the Abrolhos Is lands and the Recherche
Archipelago in W.A. and only at  tord Howe and Norfolk Is lands
off  eastern Austral ia.  Feeds on f ish and squid.  of ten in
f locks and up to 50 ki lonetres from J.and. by f lut ter ing over
the sea surface and part iaLly subnerging. ColoniaL breeder
in burrows. usual ly in short  vegetat j .on. ' in winter.

8 .2L .  Masked  Booby  (Su1a  dac tyLa t ra )

Occurs from the Darnpier Archipelago north to Carnbr idge Gulf
i n  W.A ,  and  i n  Queens land .  Res ts  on  the  sea  su r face .  On ly
known breeding areas in W.A. are AdeLe Is land and Bedout
Is land. Diving feeder on f ly ing f ish and occasionaL squid.
Colonial  breeder on the ground in autumn through spr ing.

8 .22 .  osp rey  (Pand ion  haL iae tus  )

Widespread. s ingle or in pairs.  throughout t I .A. and coastaL
AustraLia.  except for Victor ia.  Feeds on f ish and carr ion by
diving, grasping the prey in i ts ta lons. Sol . i tary breeder in
nest.s usual ly I j -ned with seaweed, nainly on rocky crags. in
late winter and spr ing.

8 . 2 3 .  P a c i f i c  c u l L  ( t a r u s  p a c i f i c u s )

Occurs frorn Shark Bay southwards and along the south coast ih
! { .A . ,  and  i n  Sou th  Aus t raL ia .  V i c to r i a  and  Tasman ia .  Res ts
on the sea surface. Sedentary feeder along reefs and
shore l i nes  fo r  f i sh ,  squ id ,  c rabs ,  : no11uscs ,  ech inoder rns ,
young sea-birds, egqs and carr ion. Isolated or colonial
breeder in nests on rocky headLands, Lagoon edges or along
coas t l i nes  i n  sp r ing .

8 t24 .  P ied  Cormoran t  (Pha lac roco rax  va r ius )

Widespread in W.A. and lhroughout Austral ia.  Sedentary
feeder on f ish,  crustaceans and nol luscs and rnay swim up to
200 n undervrater.  Colonial  breeder on trees. c l i f f  J-edges or
is lands in auturnn and winter.  Wi l l  a l ight on the sea rehen
disturbed.

8 .25 .  P ied  Oys te rca tche r  (Haematopus  Lons i ros t r i s )

t l idespread in I { .A. and throughout.  Austral ia,  Feeds along
coasts,  especia] ly beaches. exposed reefs and under t idal
debr is,  rnainly on mol luscs and worns. Breeds in shal lovf
scrapes on sandy beaches above high water mark iu spr ing.
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and  c rus taceans  f ron ,  o r  j us t  be l -ow ,  t he  sea  su r face .
Colonia1 breeder in a scrape in the ground in auturnn and late
sp r inq .

8 .32 .  Spo t l ess  Crake  (Pg rzana  tabuens is )

Occu rs  i n  t he  sou th -wes t  o f  W.A . ,  f r on  Hu t t  L ,agoon  sou th -eas t
to Bremer 8ay, and in the south-east and eastern parts of ,
Austral ia in swanps and lagoons. Feeds by foraging along
shorel ines and isLands for nol luscs. insects and aquat ic
vegetat ion. Breeds in isolated pairs at  the AbroLhos Is lands
in nests on or near the ground in dense Lo$r vegetat ion dur inqt
spr inq and ear l-y sutnmer.

8 .33 .  Wedge- ta i l ed  Shearwa te r  (Pu f f i nus  pac i f i cus )

Occurs between Carnac Is1and and the Darnpier Archipelago in
I{ .A.,  and in Queensland and Nev. South Wa1es. Feeds by
f l u t t e r i ng  i n  sna l l  f l ocks  ac ross  the  su r face  and  pa r t i aL l y
subrnerging on sma1l f ish,  crustaceans and squid.  Col-onial
breeder in summer. usual ly in burrows in the sand but
occasional ly on the surface under rocks or bushes.

8 .34 .  Wh i te -b€11 igd_Sea-Eag ]e  (Ha l i aee tus  Leucosas te r )

Found along the ent i re coast l ine in I { .A. and throughout
Aus t ra l i a .  D i v ing  feeder  on  f i sh ,  sea  snakes ,  b j - rds ,  s rna11
mammals and carr ion. Breeds in l ined nests in t rees, or on
the ground in t reeless is lands, dur ing winter and spr ing.

8.35. ghi  te- f  ac ed_s tortn- Pe t . re 1 (Pel-asodrorna nar ina)

Occurs in the south-western and southern coasts of  t f  .A. ,  f rorn
the Abrolhos Is lands to the Recherche Archipelago, and off
Sou th  Aus t ra l i a .  V i c to r i a  and  and  New Sou th  Wa1es .
Migratory.  Feeds by f lut ter ing over the sea surface and
part ia l . ly subrnerging to catch snaI l  p lanktonic organisrns such
as euphausids, cephalopods. anphipods, naupl i i  of  barnacles
and prawns. Colonial  breeder dur ing sumrner in burrows in the
sand which nay be close to high water nark.

9.  SAIrT WATER CROCODILES (Crocodylus porosus)

The sal t  water crocodi le is restr icted to the tropj .cs.  and in
W.A. i t  is  found in rnangrove-containing r ivers from the
Fitzroy River northwards. IJargest populat ions have been
sighted in the Ord, Roe. Pr ince Regent and cLenelg t idal
r iver systems of the north west Kinber ley.

I t  is semi-aquat ic,  grows to about 5 m in J"enqth, and is a
Long-l ived specieE feeding pr incipal ly on f ish and crabs in
sa l t  wa te r  and  f i sh .  c ray f i sh  and  wa te r  ra t s  i n  f resh  wa te r ,
but larger rnamrnals are al-so eaten.
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Two sea l  spec ies  (p inn ipeds )  occu r  i n  W.A . ,  t he  Aus t ra l i an
sea l ion (Neophoco cinerea) and the New Zealand fur seal
(Arctocephalus forster i )  -  In cornparison with world f igures, an
est imate of  the populat ions of  these two species in Austral ia
shows that they are rare-

The sea l ion is found as far north as the Abrolhos Is lands
and is nore widely distr ibuted in w.A. than the fur seal  ,
which is restr icted to is lands off  t l re southern coast,
especial ly the Recherche ArchipeJ.ago. The sea l ion prefers
sandy beaches and is occasionaLly found on snooth rocks
whereas the fur seal  prefers rocky areas close to the water 's
edge .

Bo th  spec ies  feed  on  f i sh ,  squ id ,  cu t t l e f i sh  and  sea -b i rds
and the fur seal  may forage for 2 to 5 days up to distances
o f  200  kn .

OnLy one seal  breeding si te is known on the mainland, a smaLl
rookery of  sea l ions occurr ing just  west of  Twi l ight Cove
near Esperance. AlL other breeding areas have been recorded
on is lands. the rnain ones being Carnac and Middle Doubtful .
for the sea l ion and Sal isbury and Middle Doubtful  for the
fur seal  .  The sea Lion breeds colonial ly and at var ied tertns
o f  yea r  i n  d i f f e ren t  yea rs .  The  fu r  sea l  i s  a l so  a  co lon iaL
breeder but does not l ike body contact and does not forrn
large concentrat ions. I t  breeds betereen Novenber and May
with a peak in ,January and is Less fLexible in i ts choice of
breeding si tes than the sea l ion. The young of both species
en t .e r  t i da l "  poo ls  and  sha t l ows  a f te r  1 to  2  mon ths  bu t  a re
st i l I  dependent on the adults.

12. DUGONGS (Dusons duqon)

In W.A. dugongs are found in Shark Bay and north$rards,
pr incipal ly in the Bay and Exmouth cul f  but s igni f icant
nurnbers occur in the area between the mouths of  the Cane and
Robe Rivers north of  Onslow, in the Cape preston -  Dampier
Archipelago area and around Roebuck Bay. They are classi f ied
as rare and in need of special  protect ion.

Dugongs grow to about 3 n in length and weigh about 500 kg.
They nay aggregate in herds of  up to 40 or nore indiv iduaLs
and frequent shal"Low seas, bays and estuar ies where t .hey
browse upon seagrasses which are abundant in t .he reef f lats
of the inner t ropical  coasts.  Unl ike seal .s,  dugongs do not
leave the water,  but nust r ise frequent ly to the surface to
breathe. Their  breeding rate is s low and usual ly a s ingLe
calf  is born each t ine which rernains close to the nother.  I t
appears that k iLler whales and J.arge sharks are the pr incipal
natural  predators .
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Rhizophora sty losa and Avicennia rnar ina are probably the rnost
contnon mangrove species along the W.A. coast,  the southern
outLier of  the forrner occurr ing at  Yardie Creek in the Cape
Range area whiLe the lat ter is the only nangrove species
south of  that point ,  exist ing as far south as the Bunbury
a roa .  The  desc r ip t i on  o f  t he  mangroves  i n  W.A .  g i ven  be low
is  on  a  rnap  by  rnap  bas j . s  (1 :250  000 )  and  i nc ludes  an
ind i ca t i on  o f  t he i r  env i ronmen ta l  s i gn i f i cance .

As evident f ron the mangrove areas on the L,ands and Surveys
maps and from recent satel" l " i te images, not al l "  the mangrove
si tes are descr ibed but only those for which considerabl-e
de ta i l  i s  known .

Medusa Banks and Carnbr idoe cul" f  MaDs

A total  of  13 species of  nangrove is recorded from this
area of the i loseph Bonaparte Gulf .  The cornmon species are
Av icenn ia  na r ina .  Aeq ice ras  co rn i cu la tum.  Aeq ia l i t i s
annulata.  Camptosternon schultz i i .  Cer iops taqal  .  Excoecaria
aqal locha, Rhizophora stv losa and Osbornia octodonta; less
cotntnon to rare species are Acanthus ebracteatus. Bruquiera
exa r i s ta ta ,  L ,u rnn i t ze ra  racemosa .  Sonnera t i a  aLba  and
Xy loca rpus  sp ,

These mangroves forn wel l -zoned broad stands fr inging
extensive estuar j-ne rnud f lats.  Local ly these mangrove occur
on sedinent- f  i  I l -ed smal l  embaynents that have been cut into
the  d  j . ssec ted  rocky  h in te r l and .

The  co rnb ina t i on  o f  f o res t  l uxu r iance ,  f a i r l y  rap id  fo res t
growth, rnuddy substrales and abundant benthic fauna :neans
that these mangrove stands rank as inportant s i tes of
producl iv i ty.  lhey al-so funct ion as nursery beds and feeding
grounds for a var iety of  vertebrate and invertebrate fauna
which includes barramundi.  prawns and the mud (nangrove)
c rab  -

L,ondonderry and Drysdale Maps

The Cape L,ondonderry-Drysdal-e area provides a var iable range
of habi tats for rnangroves. f rom estuar ine rnud fLats to sandy
beaches to bouldery/ tocky shores. The nangroves recorded to
date frorn this area include the cornmon species Avicennia
na r ina .  Aeq j - ce ras  co rn i cu la tum,  B ruqu ie ra  exa r i s ta ta ,
Carno tos temon  schu l t z i i ,  Ce r iops  taqa l  ,  Lumn i t ze ra  racenosa ,
Rhizophora stv losa and Sonnerat ia alba and the less comrnon
species Pernphis acidul"a,  Scvphiphora hvdrophvlacea and
Xvlocarous so. The species Pemphis acidula and Scvphiphora
hvdrophvlacea are rare and are known onl"y f rorn few local i t ies
in t ropicaL Nw Austral ia i  these species tend to occur on high
t idal  rocky shores or sandy shores and, al though their
inportance in terns of  product iv i ty is low. their
p rese rva t i on  i s  war ran ted  because  o f  t he i r  ra r l t y .

I

h
r b

E

T

,&
c
t.

B
E
T1
til

6"t



89

'qsrJ Jardlo snoT-rpA puE TpunuerJeq 'sqeJJ e^o.:6uEut 'sunEJd
sapnTJuT r{rrqM eunEJ Jo dlaTJe1\ E ro] slPlTqEq pu€ spunoJ6

ourpeal 'speq .6Jesrnu sE uor?runf osIE daqJ, 'dlr^TlcnpoJd Jo
salrs fuelJodurT are uoTOaJ sTql uT spuels a^oJbuEru ar{3 fpql

sueaur euneJ JTr{fuaq luepunqe pue sel€Jlsqns ^ppnru 'q1}roJb

lsaJoJ prder {TJrEli 'aJuerrnxnT lsaroJ Jo uor eurgl[oc eqfi

' salerlsqns dppnur .dq {TlupururopaJd
uTETJapun a.:rE s1uauuorTnua a^o.:t6uPu asaq$'sluaurdBqure

pa:a1Tar{s a6reT uT padoTa^ap sleTl TEprl pEoJq lo saroqs aq1
6uoT€ spuels pauoz-TTa'l luEr.rnxnI asuap uJoJ sa^oJOuEur aqfi

'dE--8fr-dlEidfIf; pue
ffi are sarcads uounror ssaT j EqTE--EJJE:EIE63|

pue E3o-fT1s-E-e-EI6-{ffiZJIrE'ETE5F6T36--ETIJ5qEb'Esofa;Er
ETSZTTTEnT,@'TE6'ET-Fd6TrEf, 'TTzTTnq5E
uour-51so-TdueJ-'ffi'@

' ETETfiEEE-=ETTTE-E5EE' EET:EE-ETTEEETTV a re s a r rad s uouuo r
aq,l 'paJ€ srql urojJ paproJar aJB sarcads aAo.rbupur uaalJTqJ:

saEn-F@

'qE.r3 pnu aq1 puE suAeJd ' (ureeJq 'TpunurEJjeq

ourpnTcur) saqsrf snorrp^ -roJ spunoro ouTpaa} puE slElTqEq
'sarJasrnu Jo sarlrTEJoT se TTar'r sp {qrArfJnpoJd Jo sef,rs
sE luElJodurT ete uoroar sTrtrA ur sluau:uoJTAua e^oJoueur er{[

'luasaJd saroads
uoluruoo aqa fo lsom lspaT 1e r{1TM spuels a^oJouEur .{qqnlqs

'Morreu Jo luaudolaAap r.loqs sluauruoJTAua aroqs IrapTnoq
pue pueTpEaH 'paluasaJder saTJads TTE I{1r^{ spuels lueTJnxnT

peorq 'pauoz-TTan uroJ traq1 aJaH 'saJn?JEJJ JEaurT pastaur
-[Tdaap papooT ]:-aurJeur aurT Jo salPJ?sqns fppnur ,lq ure1rapun
sleTI TtpTl pa.relTel{s peorq lrqEI{uT saAoJoueu aq1 'rapuarre!.l

lJod f o luaurdequia aq? pue :{earC TE?S.f,JC '.ttJEnlsa Ja/rTU
,{aTAe.I se r{Jns , sluauidequa pup sar.renlso Jo saJoqs ar{1 6uoTY

'ds sn-JEcoITx pue EJoTITA:eaI E:arffi
eJe seToads uouluoJ ssaT aI{1 Tecge er.1e@ pue

EEb-Trare-roTd6zTqE'ETTbFEl55--sF:6qso-E=6IuE3E=-E=EZTIIEET
,@,TE5E1--Sd6T=E5'@

'ffi 'ETETniiiiE--3lJ-1T-tT-t'6ev-'mfr TETnSTu=65
EE:EbTbEt 'EET::EIi-ETEEE5TTT arp saTcads uoutuor aqJ 'paf,€
punos anbEluol^I ar{1 ursrncJo sot3eds aAoJEuPu €T Io TElol V

dEm-priuno S-En'6e I uot{

'qeJ3 (eAoJ6ueu) pnur
aq1 puE r{srJ snorJEll 'su$E:d 'TpunurPJJeq sapn{cur qcrl{!{ euneJ

Jo .[?ar"Ip^ E Jo] slelTqeq put spunoJo SurpaaI 'spaq .{JasJnu
se osTe 6uruorlJunJ 'll?rlrrlcnpord Jo sa?TS se luelJodur

eJe seAoJOuEu ar{1 aJaH 'JaATU pJel^pg Surx pue IaATU aTtps.t{Jc
sp qcns saTJenlsa ut puE sluaur{Equa laTTEtus Jo saroqs

aql SuoTE spuels >{cTI{1 uT JncJo saTcads uouuro3 eJoul ar{J,

q6

A

6u

1s(



Charnley and Yampi Maps

The  nangrove  hab i ta t s  suppor t  a  to ta l  o f  13  spec ies  o f
mangrove in this area. These incLude the cornmon species
AvieClULa rnar ina, Aeqial i . t is  annulata.  Aesiceras
co rn i cu l -a tu rn ,  B ruou ie ra  exa r i s ta ta ,  Canp tos tenon  schu l t z i i ,
Cer iops taqal  ,  Excoecaria aoal l -ocha, Osbornia octodonta
and  Rh izophora  s t v l -osa ;  t he  l ess  common spec ies  i nc lude
Bruqu ie ra  pa rv i f l - o ra ,  Lumn i t ze ra  racemosa ,  Sonnera t i a  a lba
and Xvlocarpus sp.

The rnangroves form dense l"uxur iant broad and wel l -zoned
s tands  i n  no r the rn  a reas  i n  she l te red  sed inen t - f i t l ed
enbayrnents such as Secure Bay, Walcott  In l_et and Doubtful-  Bav
and in numerous smal1 embayments and bays within the highly
inden ted  coas t l j " ne  o f  Co l l i e r  Bay -Yamp i  Sound-Buccaneer
Arch ipe lago .  However ,  t o  t he  sou th ,  nangroves  fo rn  na r rower
s tands  f r i ng ing  b road  sa l t  f 1a ts .

Here  nangroves  a re  impor tan t  as  s i t es  o f  p roduc t i v i t y  as  we l1
as  func t i on ing  as  nu rse ry  beds ,  hab i ta t s  and  feed ing  g rounds
fo r  a  va r ie t y  o f  f auna  wh ich  i nc ludes  ba r ranund i ,  o the r
f i shes ,  p rawns  and  rnud  c rabs .

Derby Map

This area has 11 specj ,es of  mangrove. The common types are
Av icenn j -a  mar ina ,  Aeq ia l i t i s  annu la ta ,  Aeo ige ras
co l4 i cu la tum,  B ruqu ie ra  exa r i s ta ta ,  Camptos temon  schu l t z i i ,
Osborn ia  oc todon ta ,  Rh izoohora  s t v losa i  l ess  comlnon  spec ies
a re  B ruqu ie ra  pa ry i f l o ra  and  Xv loca rpus  sp .

The mangroves forn wel-1-zoned to poor ly-zoned stands fr inginqt
b road  sa l t  f l a t s  o r  f o rm na r row be l t s  f r i nq ing  e roded  edges
o f  a  sandp la in .

Pender and Bfoone Maps

A to ta l  o f  12  spec ies  o f  mangrove  occu rs  i n  t h i s  a rea .  These
inc lude  the  co rnnon  spec ies  Av i cenn i -a  mar ina .  Aeo ia l i t i s
annu laJa ,  Aeq ice ras  co rn i cuLa tu rn ,  B ruqu ie ra  exa r i s ta ta .
Se$lA!9SlEn'9n_€SLrg1.LZli, Ceriops taoa1, Excoecaria aqallocha,
Rhizonhora stv losa; tess colntnot l  species are tunni tzera
racemosa  ( ra re ) ,  Pe rnph is  ac idu la  and  Sonnera t i a  a Iba .  The
presence of Llumnitzera , fgge4qEq at Broome is s igni f icant
because  th i s  l oca l i t y  rep resen ts  the  mos t  sou the r l - y
occu r rence  o f  t h i s  spec ies .

The  mangroves  occu r  i n  zona ted  s tands  tha t  f r i nge  sed inen t -
f i11ed embayments cut into the sandpLains and
l ine s tone/ sands tone hinter land of the Danpier l -and penj.nsula.
The rnangroves form important product ive pockets along this
c o a s t l i n e .
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Yanrey Map

There are four nangrove species -  Avicennia rnar ina, ( less
cornmon) Aeoial i t is  annulata,  Ceriops taqal  and Rhizophora
s ty losa .  These  spec ies  occu r  i n  poo r l y -zoned  s tands  tha t
form extensive qrowths on the eastern shore of  Exnouth Gu1f.
The substrate is nuddy and the nangrove environment is an
important zone of product iv i ty.

M in i l ya  Map

One nangrove species (Avicennia nar ina) exists along the
shore and shoals of  the in land coastal-  sal ine lake systern of
Lake Macleod. Al though not dense and extensive this nangrove
s tand  i s  o f  sc ien t i f i c  i n te res t .

Ouobba Map

Av icenn ia  na r ina ,  t he  so le  spec ies  i n  t h i s  a rea ,  occu rs  i n
Lake Maclreod and in the Gascoyne Delta area,

In Lake Macleod the mangroves form isolated sna11 stands that
a re  p r i nc ipa l l y  o f  sc ien t i f i c  i n te res t .  Tn  the  Gascoyne
Delta area the stands are nore extensive, inhabit ing
strandplain environnents on nuddy sand substrates, where they
forrn a nursery and feeding ground and habitat .

Shark Bay and Wooramel-  Maps

Isolated stands of Avicennia nar ina are found in high t idal
a reas .  e .g .  nea r  Denharn ,  Fau re  I s land  and  l andwards  o f  t he
Wooramel Seagrass Bank.

Abrol"hos Is lands Mao

Avicennia rnar ina is present on Morley,  Wooded and Pelsart
Is lands where i t  serves as a breeding area for the l resser
Noddy, which is considered an endangered sea-bird species.

co l l i e  Map

Smal1 isolated patches of Avicennia rnar ina occur in
Leschenau l t  I n le t  (nea r  Bo l l v i de re )  and  i n  Koombana  Bay  (nea r
Bunbury).  These stands are the most souther ly known out l iers
of mangroves in this State and warrant preservat ion for
sc ien t i f i c  reasons .

14.  SEAGRASSES

Un l i ke  seaweeds  (nac roa lgae )  ,  seag rasses  have  t rue  roo ts .
produce f lowers which are pol l inated underwater,  f rui ts and
eventual ly seedl ings. However,  most of  their  growth occurs
by vegetat ive (non-sexual)  product ion of  new shoots along an
underground branching rhizome systern on which the roots are
borne .
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5 . Seagrasses lower the rate of  wat.er f low over the
botton. which resul ts in the trapping of sediment
!" i th in the neadow and the bi .nding of  exist ing
sediments,  thus stabi l is ing a normaLLy unstable
environnent.  They theref,ore help to prevent erosion,
and al l "ow the establ ishment and maintenance of
sediment conmunit ies -

Much of the W.A. coastLine. part j .cular ly north of  Shark Bay
and south of  ceographe Bay. has not been surveyed for
seagrass distr ibut ion and records are patchy. Thus
an absence of seagrass on the rnaps does not necessar i ly rnean
an absence in the f ieLd, Areas which have been welL
docunented are Cockburn Sound and. more recent l ,y.  Rottnest
Is land. Warnbro Sound and Shark Bay which has dense seagrass
cover over about 2 500 kn2.

At least 19 species of  seagrass belonging to 11 genera have
been  reco rded  i n  W.A .

. . ;
North of  Shark Bay the sub-tropical  and tropical  seagrasses
become doninant.  especial ly in the Exmouth Gulf  area. The
rnain species are: -

Halodule uninervis
Thalassia henorichi i
Cynodocea  ansus ta ta ,  C .  ro tunda ta .  C ,  se r ru la ta ,
Ha loph i l a  ova l i s .  H .  sp inu losa .

The Hal-ophi la species are also found farther south.

A recent study on duqong distr ibut ion by the Department
Conservat ion and Land Managenent has revealed extensive
seagrass beds in Roebuck Bay adjacent to Broone and in
One Arn Point  -  Sunday Is land area of King Sound. One
spec ies  fo r  W.A . .  Enha lus  aco ro ides .  was  found  nea r  One
Point and Sunday Tsland and ident i f ied at  the Botany
Depar tmen t ,  Un ive rs i t y  o f  W.A .

o f

the
new
Arm

Shark Bav is the northernmost extent of  the najor seagrass
meadows of W.A. and is an over lap area which supports both
temperate and tropical  seagrasses. Up to 17 species have
been recorded, of  which Anphibol is antarct ica is dominant
fol lowed by Posidonia austral is.  The broad distr ibut ion of
the two major species in Shark Bay is given in Figure 10 at a
sca le  o f  1 :1000  000 ,  wh i l e  known  occu r rences  o f  t he  m ino r
species are shown separately (Figure 11) at  the same sca1e.

The presence of seagrass has highly nodi f ied Shark Bay,
causing the development of  geological  structures such as the
Faure Si11. These sedirnentary banks have accunulated from
the skeletal  f ragments of  associated calcareous organisrns,
which have been trapped by the meadows. The high rates of
leaf turnover by these plants.  and hence the shedding of
their  calcareous epiphytes. cornbined with their  baff l ing
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reefs.  The outer reefs also have Thalassodendron and
Anphibol is,  grading into Posidonia sinuosa. P. s inuosa forms
large cont inuous stands of seagrass up to 50 ha in area, sr i th
bLowouts containing A. antarct ica and A. qr i f f i th i i .

P .  aus t raL i s  occu rs  i n  a reas  where  sand .  i s  acc re t i ng ,
part icuJ.ar ly in the 1ee of isLands.

Detai led naps of the seagrasses around Rottnest IsLand and in
Cockburn Sound and t larnbro Sound at 1:25 000 and 1:50 000
scales have been pepared at the Botany Departnent,  Universi ty
o f  W .  A .

In areas along the south coast and in Geographe Bay a number
of species may be found in dense beds down t .o 20 rn depth.
Thalassodendron pachyrhizurn bas been found at a depth of  37 n
near Carnac Is1and.

The mapping of the seagrasses in W.A. marine waters is based
la rge l y  on  ae r ia l  pho tog raphy  a t  a  sca le  o f  1 :50  000 .
supplernented with ground truth observat j -ons fron herbar ium
reco rds ,  pub l " i shed  repo r t s .  d i ve rs ,  f i she rnen  and  sc ien t i s t s
frorn the Universi ty of  W.A. Botany Department and the CSIRO.
L, i t t le infornat ion on distr ibut ion is avai lable for the
tropical  areas north of  Shark Bay and these have not been
rnapped.

The  resou rces  naps  a t  1 :250  000  show seagrass  d i s t r i bu t i on
where the cover represents more than 25* of  the area. For
the three regions Shark Bay, Perth and Albany rnore detai led
naps  a t  a  scaLe  o f  1 :50  000  have  been  p roduced .  and  w i th
Shark Bay the cover is separated into 5 Levels:

> 1 0 t  =  1
1 0 - 3 0 t  =  2
3 0 - 5 0 t  =  3
50 -70 t  =  A

> 7 0 e 6  =  5

15 .  SEAWEEDS

A very large range of seaweed (macroalgae) species is found
a long  the  coas t l i ne  o f  W.A .  bu t .  as  ye t .  t he  popu la t i on  i s
poorl-y docutnented .

North of  Shark Bay a fair ly typical  t ropical  macroalgal  f lora
exists and the coral  reefs are covered with encrust ing
coral l ine algae and the genus i ta l ineda but some of the
t rop i ca l  t axa ,  e .g .  Sa rgassun  and  Ha l imeda  spec ies .  a re  found
in temperate waters.  part icular ly f rom Geraldton and the
Abrolhos Is lands south to Perth and Rottnest Is land. In the
hypersal ine zone of Shark Bay the green algae Acetabular ia
peni.culus and Acetabular ia calyculus are comnon.
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tnangrove stands in ar id c l inat ic areas. They nainly consist
o f  t he  genus  Osc i l La to r i a .

In the hypersal ine zones of Shark Bay at Harnel in Pool and
Lharidon Bight the algal-  rnats are widespread. In the many
rocky intert idal  environnents of  these zones they serve as
sediment-bindj .ng and trapping agents and are responsible for
fo rna t i on  o f  ree fL i ke  c lus te rs  o f  s t rona to l i t e  s t ruc tu res
(see  be low) .  I n  t he  sand- f l a t  env i ron rnen ts  the  ma ts  a re
thin,  incoherent and i tnpernanent and do not have a sediment-
bindj .ng funct ion.

r7.  STROMATOI,ITES

StromatoLi tes have been def ined as organosedinentary
structures produced by sedinent t rapping. binding and/ or
precipi tat ion as a resuLt of  the growth and metabol ic
ac t i v i t y  o f  m ic ro -o rgan is rns ,  p r i nc ipaL ly  b lue -g reen  a lgae
(cyanophy ta  o r  Cyanobac te r i a ,  see  above ) .  L i v ing
stromatol" i tes are rare but they occur in abundance in the
intert idal  and sub-t idaL areas of  Hanel in Pool at  Shark Bay
where the high sal . in i t ies of  56-7Oe6, al"nost twice that of
nornal  seawater,  have favoured their  fornat ion and
pers i s tence .  The  va r ied  shapes  o f  t he  s t romato l i t es  appear
to resul t  f ron interact ion of  the aLgal rnat -  sedi .ment
compl"exes with the physical  environment.

Fossi l  stronatol i tes are widely distr ibuted in rocks of  al l
ages dat ing back as far as 3 bi l l ion years and are sorne of
the few indicat ions of  ear ly l i fe in Precanbrian t imes.
L , i v i ng  s t rona to l i t es  a re  o f  cons ide rab le  geo log i ca l  i n te res t
since they closely resemble Precambrian stromatol i tes and
thus nay be regarded as l iv ing fossi ls.  Harnel in Pool is the
nost s igni f icant l "ocal i ty in the world vrhere these structures
are f orrninq ,

18 .  REEFS

Reef structures are nunerous on the shores and cont inental
shel f  of  W.A. and have a profound inf luence on coastal-
hydrology, f lora and fauna. CoraL reefs are found off  the
wes t  coas t ,  ma in l y  i n  t he  no r the rn  pa r t s ,  l i nes tone  ree fs
occur of f  the west and south coasts and grani te reefs are
predorninant ly of f  the south coast,  part icular ly in the
Recherche Archipelago.

Coral  reefs are forned of calc iurn carbonate, deposi ted
predoninant ly by corals and nacroalgae through a number of
poorly-understood nechanisns. They nainly occur in warm
clear waters north of  Carnarvon and at the Houtman Abrolhos
Is lands  bu t  a  few  co ra l  spec ies  ex i s t  as  fa r  sou th  as
Rottnest Is l"and and Geographe Bay. On the inner part  of  the
Sahul and North West Shelves, patch and plat forn coraL reefs.
such as l racepede Is lands and Ade1e Is land, are abundant,
whi le on the outer parts of  these shelves are the large
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con t r i bu tes  l a rge  numbers  o f  d i sa r t i cu la te  va l ves  to  the  sea
f loor which forrn sedinents cal1ed coquinas. This mater ial  ,
a long with ooid sands, which consist  of  grains forned by
precipi . tat ion of  calc iun carbonate, is carr ied shorewards and
depos i ted  i n  beach  r i dges .  Where  the  depos i t i on  ra te  exceeds
the capaci ty of  algaL mats to bind the sediment,  beaches of
coguina and ooid sands develop.

The coquinas are unique deposi ts of  geological  interest.
However .  l i r n i t ed  sna11-sca Ie  n in ing  o f  l i t h i f i ed  and
unl- i th i f ied coquina beds has taken place around the shore of
Harnel in Pool and Lharidon Bight for construct ion purposes and
consumption by poul- t ry.

20. RECREATION

Areas which are considerably used for coastal-  recreat ion are
ind i ca ted  on  the  nap  by  the  p reva len t  rec rea t i ona l  pu rsu i t s .

I n  add i t i on  to  usage  by  l oca l_  res iden ts ,  coas ta l  a reas  a re
v i s i t ed  by  a  l a rge  number  o f  t ou r i s t s .  Acco rd . i ng  to  the  W.A .
Tourisrn Comrnission about 90* of  the tour ists are intra-state
and ,  as  expec ted ,  t he  p re fe r red  reg ion  i s  t he  sou th  wes t .  As
neasured by cornmercial  accommodat ion bookings the nost
favou red  coas ta l  t owns  a re  Busse l ton .  Bunbury ,  GeraLd ton  and
Albany. Since tour isrn is purportedl-y a burgeoning industry
in  W.A . ,  t he  impac t  on  coas ta l  a reas ,  pa r t i cu la r l y  i n  t he
sou th  wes t  and  a t  Shark  Bay ,  w i1 l  undoub ted l y  i nc rease ,

2!.  SCIENTIFIC RESEARCH AND EDUCATTONAL AREAS

Mar ine  resea rch  i n  W.A ,  i s  done  na in l y  by  the  l l es te rn
Reg iona l  Labora to ry  o f  t he  CSIRO D i_v i s ion  o f  F i she r ies ,  t he
Fisher ies Departnent.  the l luseun, the Departnent of
Conserva t i on  and  Env i ronnen t .  t he  Un ive rs i t y  o f  W.A . ,  Murdoch
Un ive rs i t y  and  the  W.A .  I ns t i t u te  o f  Techno loqy .
Organ isa t i ons  ou ts ide  W.A .  $ rh j . ch  have  an  i n te res t  i n  ce r ta in
l f  .A .  na r lne  a reas  a re  the  CSIRO D iv i s ion  o f  F i she r ies .  HobarE
and  the  Bureau  o f  M ine ra l  Resources .  Canber ra .

Addit ional  inforrnat ion on the marine environment is also
produced by pr ivate consultants v ia Environmental  Review and
Management Programnes requj"red by Governnent for assessnent
o f  va r i ous  coas ta l  deveLopmen t  p roposa ls .

I rarge areas of  the coastal  marine environnent are vis i ted
in f requen t l y  o r  regu la r l y  f o r  i den t i f y i nq  and  co l l ec t i ng  daca
on  f l o ra .  f auna ,  sed inen t  and  hyd ro log i ca l  cha rac te r i s t i cs
and for monitor ing purposes but there are only a few si tes
lvhere the research projects are of  an experimental  and
rnan i -pu1a t i ve  na tu re .  Research  a reas  w i l I  change  as  new
proposa ls  o r  new deve lopnen ts  a r i se .  Bu t  t he  p r i nc ipa l  we l l -
de f i ned  a reas  cu r ren t l y  (1985)  u t i L i sed  by  the  above
organ isa t i ons  a re  as  fo11ows .
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4 .  S h a r k  B a y

Much of the Shark Bay region has been reconmended for aquat ic
rese rve  s ta tus  by  the  W.A .  Env i ronmen ta l  p ro tec t i on
Au tho r i t y .  No tab le  fea tu res  a re  s t romato l i t es ,  duqongs ,
b reed ing  a reas  fo r  t u r t l es  and  sea  b i rds .  seag rass  rneadows ,
nangroves .  hype rsa l i ne  a reas  and  p rawn ,  sca l l op  and  scaLe f i sh
f  i she r ies  .

Geo log i ca l  s tud ies  i n  Shark  Bay  a re  ca r r i ed  ou t  by  the
Un ive rs i t y  o f  v l .A .  and  the  S ta te  Depar tmen t  o f  M ines ,  wh i l e
the  Bureau  o f  M ine ra l  Resources  i s  i n te res ted  i n  t he
geob io log i . ca l  s i gn i f i cance  o f  p r i rna ry  p roduc t i v i t y ,  su tpha te
reduc t i on  and  su lphu r  i so tope  f rac t i ona t i on  i n  a l l a l  ma ls  and
sed imen ts  a t  Hame l in  poo l  .

The  Un ive rs i t y  o f  W.A . ,  t he  Depar tmen t  o f  Conserva t i on  and
Env i ronmen t ,  CS IRO D iv i s ion  o f  M ine ra loSy ,  W.A .  and  the
F ishe r ies  Depar tnen t  a re  con t r i bu t i ng  to  an  und .e rs tand inc r  o f
the  d i s t r i bu t i on  and  l eve l s  o f  heavy  me ta l s  i n  sed imen ts ,
wa te rs ,  pea r l  oys te rs  and  o the r  mo l l uscs  a t  many  sa rnp l i ng
s i tes  t t l r oughou t  t he  Bay .

A col laborat ive long-term study of  the ecology and natural
h i s to ry  o f  Shark  Bay ,  o rgan ised  p r i nc ipa l l y  by  the  Mar ine
B io log i ca l  L ,abo ra to ry  o f  t he  Un ive rs i t y  o f  W.A . ,  $ ras  recen t t v
c o n c l u d e d .  f t  i n c l u d e d  s t u d i e s  o n  w A t F ' ^  a n d  < o , , t i h a h r
nu t r i en t  re la t i onsh ips ,  mar ine  noL luscs  ( i nc lud ing  fac to rs
a f f e c t i n g  g r o w t h  r a t e s  o f  c l a m s ) ,  s e a g r a s s  d i s t r i b u t i o n ,
measurenen ts  o f  pho tosyn thes i s  i n  seag rasses  and  the
d is t r i bu t i on  o f  b iogen ic  a l kenes .

The  a rea  i s  impor tan t  f o r  f i she r ies  and  the  F i she r ies
Depar tmen t  i s  cu r ren t l y  i nves t i ga t i nq  t . he  b io logy  o f  p rawns .
sca l l ops  and  the  p ink  snapper  (Chrysophrys  un i co lo r ) ,
i nc lud inq  s tock  de f i n i t i on  o f  t h i s  connerc j -a1 l y  i r npo r tan t
f i sh  spec ies  i n  co l l abo ra t i on  w i th  the  Un ive rs i t y  t f  W.a .

P roposa fs  to  c rea te  a  na r ine  pa rk  a t  Shark  Bay  and  to
inc rease  tou r i s t  f ac i l _ i t i es  w i l l  p robab ly  cause  fu r the r
resea rch  i n  t he  a rea .

5 . Abrolhos I  s l -  ands

These  g roups  o f  i s l ands .  s i t ua ted  abou t  75  k rn  wes t  o f  t he
coas t  oppos i te  the  ce ra ld ton  reg ion ,  a re  su r rounded  by  the
mos t  sou the r l y  co ra l  ree fs  i n  t he  Ind j .an  Ocean .  They  a re
impor tan t  sea -b i - rd  nes t i ng  a reas  and  a re  aLso  used  by  sea
l ions. The rnar ine habitat  around. the is lands srrppor l ,  .
ma jo r  rock  l obs te r  f i she ry  and  a  sca l l op  f i she ry .  The re  i s  a
h igh  d i ve rs i t y  o f  f l o ra  and  fauna  i n  the  ree f  a reas ,  and  bo th
tempera te  and  t rop i ca l  spec ies  a re  found .

The  Museum has  accomnoda t ion  and  resea rch  fac i l i t i es  a t
Beacon  I s land  i n  the  Wat laby  c roup  and  the  CSIRO Wes te rn

(
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seve ra l  ree fs ,  t l h i t f o rd ,  Wreck ,  L . , i t t 1e  I s land ,  wanneroo ,  cow,
Boyinaboat and Marmion, to determine percentage cover of
fan i l y  g roups ,  i nc lud inq  enc rus t i ng  sponges  and  so l i t a ry  and
co lon ia l  asc id ians .  The  s tab i l i t y  o f  t he  sho re  l i nes  a t
sorrento, North Beach and Scarborough is cont inual ly under
s tudy  by  the  Un ive rs i t y  o f  W.A .

The  CSTRO Wes te rn  Labora to ry  i s  a t tenp t i ng  to  de te rn ine  the
cause  o f  sho r t - t e rn  i r regu la r  l eveLs  i n  d i sso l ved  n i t ra te
concen t ra t i ons  i n  f , he  i nsho re  wa te rs .  Add i t i ona l l y ,  i t  i s
engaged  i , n  work  a t  L , i t t l e  I s l and  i nvo l v ing  use  o f  a  remote
con t ro l  un i t  t o  f o l " l ow  the  response  o f  t he  ree f  ecosys tem to
added  n i t ra te  concen t ra t i ons  and  to  de te rm ine  the  e f fec t  o f
such  add i t i ons  on  ep iphy tes  o f  t he  seagrass  genus  Anph ibo l i s .

The  F i she r ies  Depar tmen t  i s  s tudy ing  the  impor tance  o f
de tached  a lqae  and  seagrasses  to  f i sh  comnun i t i es  i n  t he  su r f
zone  o f  sandy  beaches  f rom Two  Rocks  to  T r i qg  Ts land .

Be t l reen  Wh i t f o rds  and  Garden  I s land ,  t he  Museum i s  examin ing
ree f  t op  mo f luscs ,  i nc lud ing  the  e f fec ts  o f  f i sh ing  p ressu re
on  spec ies  numbers  and  d i s t r i bu t i on .  pa r t i cu la r l y  o f  Roe ' s
aba lone .

Ro t tnes t  I s fand

The  c lass i f i ca t i on  o f  "A  c lass "  rese rve  fo r  t h i s  i s l and
inc ludes  ad jacen t  rocks  and  i s l ands .  The re  i s  a  r i ch  and
va r ied  mar i -ne  f l o ra  and  fauna  a round  the  i s l and .  i nc lud ing
c o r a l  s p e c i e s .

The  Un ive rs i t y  o f  W.A .  has  a  f i e ld  s ta t i on  on  the  i s l and ,
P ro jec ts  i nc lude  cLass i f i ca t i on  and  d i s t r i bu t i on  o f  l oca l
seaweed  and  seagrass  spec ies  and  man ipu la t i ve  expe r imen ts  to
exa rn ine  the  e f fec t  o f  pe r tu rba t i ons  on  popu la t i on  dens i t i es
o f  qas t ropods  and  sea -u rch ins  a t  va r i ous  s i t es .  The  s i t es
a re  ve r t i ca l  rock  wa11s  and  ho r i zon ta l  ree f  p la t fo rms  a t
Radar  Ree f ,  cape  V lam ing r ,  s t r i ck land  Bay  and  Sa l rnon  Po in t .

Museum workers frequent ly dive on the reefs to deterrnine the
fauna  p resen t ,  and  Poc i l l opo ra  ree f  i s  a  s i t e  f o r  s tud ies  on
rec ru i t nen t  o f  t r op i ca l  ree f  f i shes .

9.  cockburn Sound and Warnbro Sound

cockburn  Sound  was  the  s i t e  o f  a  ma jo r  s tudy .  d i rec ted  by  the
Departnent of  Conservat ion and Environnent,  on the
env i ronmen ta l  e f fec ts  o f  i ndus t r i a l  and  dones t i c  e f f l uen ts .
Tha t  Depar t rnen t  s t i l L  non i to rs  i ndus t r i a l  e f f l uen t  componen ts
in  cockburn  sound  and  pe r iod i ca l l y  ca r r i es  ou t  f i sh  ta in t i ng t
tes ts .  Add i t i ona l l y ,  i t  i s  co l l - abo ra t i ng  the re  w i th  the
Un ive rs i t y  o f  w .A .  i n  a  s tudy  o f  reco lon i sa t i on  by
seagrasses .

The importance of seagrass and phytopfankton-bas ed food
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wh ich  l e f t  P l ynou th  fo r  Java  and  was  l os t  on  rocks  no r th  o f
the  Mon te  Be1 lo  I s lands  i n  1522 .  Seven  yea rs  La te r  t he  Du tch
vesse l  'Ba tav ia '  was  wrecked  on  Morn ing  Ree f  i n  t he  Wa l lab i
Group of the Houtman Abrolhos Is lands, and the resul tant
mut1ny, massacres I  voyage to Java by the conmander and
subsequent t r ia l  on the is lands upon his return make up an
e p i c  a n d  g r i s l y  t a l e .  T h e  v e s s e l  ' V e r g u l d e  D r a e c k ,  ( c i 1 t
Dragon)  foundered  o f f  Ledge  Po in t  i n  1555  w i th  cons ide rab le
loss  o f  l i f e ,  wh i l s t  on  a  voyage  f rom Ho l l and  to  Java .  I n
l -712  the  'Zuy tdo rp '  was  wrecked  on  the  Zuy tdo rp  C l i f f s  no r th
o f  Ka lba r r i ,  and  L5  yea rs  l a te r  t he  Abro lhos  I s lands  was  the
s l te  o f  ano the r  sh ipwreck ,  t he  'Zeew i j k '  on  Ha l f  Moon  Ree f  l _n
t h e  P e l s a r t  G r o u p .

A r te fac ts  f rom seve ra l  o f  t he  wrecked  sh ips ,  i nc lud ing  those
f rom the  ea r l i es t .  a re  on  d i sp lay  a t  t he  W.A .  Mar i t ime  Museum
in  F reman t l -e .

ANCHORAGES. MARINAS, PORTS

The approximate locat ion of  numerous anchorages. including
je t t i es ,  wharves ,  moor ings .  ha rbou rs  and  yach t  c1ubs ,  used  by
rec rea t i ona l  boa ts  o r  commerc ia l  f i sh ing  boa ts ,  may  be  found
in  a  recen t  consu l tan ts '  r epo r t  on  rec rea t i ona l  boa t i ng
fac i l i t i es  f rom Exnou th  Gu l f  t o  Esperance  p repa red  fo r  t he
Pub l i c  Works  Depar tnen t  and  i n  l i s t s  o f  f i sh inq  l oca l i t y
codes  p rov ided  by  the  Aus t ra l i an  Bureau  o f  S ta t i s t i cs .  O f
these ,  t he  p r i nc ipa l  anchorages  a re  shown  on  the  rnaps ,  W i th
the  adven t  o f  t he  Amer i ca ' s  cup  Yach t i ng  Races  i n  1987  the
number  o f  mar inas  i n  t he  rne t ropo l i t an  a rea  w i l l  i nc rease  i n
t h e  l a t t e r  h a l f  o f  t h e  1 9 8 0 ' s .

Twen ty - th ree  po r t s  be tween  Wyndhan  and  Esperance  a re  l i s ted
in  the  W.A"  Sh ipp ing  and  P i l o taqe  Ac t  1957 .  I nc luded  i n  th i s
Ac t  a re  desc r ip t i ons  o f  t he  boundar ies  o f  t he  po r t s  and  the
powers  and  du t i es  o f  t he  ha rbou r  mas te rs .

I N D U S T R I E S ,  O F F S H O R E  P I P E L I N E S

Abou t  30  i ndus t r i es  on  the  w .A .  coas t  t ron  cocka too  and
Koolan fs lands south to Albany inpi-nge upon the rnar ine
envi-ronment.  Most have je! t ies for export  or import  purposes
o r  d i sca rd  e f f l uen ts  i n to  the  sea  v ia  sho r t  p ipe l i nes  bu t
on l y  a  few  use  seawa te r  as  pa r t  o f  l he i r  p roduc t i on
p r o c e s s e s .

A t  Po r t  Hed land ,  Danp ie r  and  Shark  Bay ,  sa l t  i s  p roduced  f rom
seawate r  by  L ,es l i e  Sa l " t ,  Danp ie r  Sa l t  and  Shark  Bay  Sa l t .
The  Nor th  Wes t  She l f  o f f , sho re  gas  and  condensa te  p roduc t i on
p la t fo rn  a t  No r th  Rank in  uses  seawa te r  f o r  coo l i ng  tu rb ines .
Sou th  o f  Pe r th  i n  t he  coas ta l  i ndus t r i a l  a rea ,  f ou r  o the r
indus t r i es .  Aus t ra l i an  I ron  and  S tee l  (A IS ) ,  CSBp  and
Farne rs ,  BP  and  the  Kw inana  N i t rogen  Company  (KNC) ,  use
seawa te r  f o r  coo l i ng  pu rposes ,  and  the  S ta te  E lec t r i c i t y
Comn iss ion  power  s ta t i ons  a t  Sou th  F reman t l -e ,  Kw inana  and
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Figure  5 .  ( ) f f shore  areas  fo r  w ind  roses ,  wes tern  Aus t ra l ia
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Figure  6 .  con t . Offshore viind roses. Area 2
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F  i  ^ , r r a  A Offshore wind roses. Area 4
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W i n d  d i r e c t i o n  i s  t o w a r d s  t h e  i n n e r  c i r c l e
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Figure 6. cont. Offshore wind. roses. Area 6
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Eigure 6. cont. Offshore wind roses. Area I

3 1 '  -  3 5 '

r20"  -  130"

Percentage f  requency

4.J-!

o r o 2 0

S p e e d  i n  l ( n o t s

_______--.- I
r - a  9 - 1 6  1 7 -  2 4  ? . - 3 2  3 3 +

Percen tage  o l  ca lms  g i ven  i n  i nne r  c i r c l e
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Figure 7 cont. COASTAL 
Percentage of calms (wind speed < I kmh ') specified vrithrn small circle
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Fieure 7. cont. CQASTAL
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F I S H I N G B L O C K S  u i

ABS No 846 Greenlip abalone, calendar year , ]983.

Total calch of bolh sppcies 286 tonnes.

value $1,840,000.
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Figure 9. Location of the 16 areas for the seabi-rd descriptions.
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Figure 11. Knowr occurence of minor seagrass species in shark Ray.
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