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At this stage, we are asking that community groups and interested 
individuals read the document, and let us know if they have any concerns or 
additional information which they feel should be considered. 

Are we on the right track? 

If major changes are needed to our approach the sooner you let us know the 
sooner we can decide how to make them. 

What vital information have we missed? 

We have mainly used published information. Some of that is sure to be out of 
date, some may be incorrect. The people who live in a landscape generally 
know it better than anyone else, so we would appreciate any corrections or 
additional in.formation you can send us. A quick note or a phone call is fine. 

How can the document be made more useful? 

as both an information source, and to support group applications for 
funding and other assistance. 

What's the deadline for comment? 

Based on your comments and any additional information that comes to light 
the discussion will be finalised in February and March 1996. Comments by 
the end of February please. 

Contact Keith Bradby 
South West (WA) Local Government Association 
PO Box 1833 
BUNBURY 6231 

Phone (097) 914699 
Fax (097) 914722 
Mobile 019 115 626 
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Stal,.' of the Environment in Australia's South West 

Section 1 

Ignorance is no longer bliss. Decisions made 
in ignorance of their impact on the 
environment often come back to haunt us. The 
South West comer of Western Australia has a 
wonderfully diverse and attractive 
environment. But it is showing some wear 
and tear, at the very time we are making 
increasing demands of it. 
Care of the environment is one of the most 
important issues facing the South West. 
Already, there is an impressive· amount of 
environmental repair work underway, led by a 
wide range of enthusiastic and capable 
community groups. There is also, often within 
the same communities, considerable and often 
divisive disagreement over a range ofland use 
and management issues. 
To assist in establishing the priorities for 
both environmental repair and environmental 
protection, a range of objective information 
has b eefi collated in to this State of the 
Environment report. 
This has been undertaken as part of the 
prcpara tion of a Regional Environmental 
Strategy, hosted by the South West (Y,/ A) 
Regional Council. 

REGIONAL ENVIRONMENTAL 

STRATEGY (RES) 

Th.is Strategy is one of nine being funded 
Australia-wide by the

\
Federal Department of 

I-busing and Regiona Development, through 
the Australian Local Government Association. 

It is hoped the Strategy will focus increased 
resources into environmental needs identified 
by South West commmuties, and help enstu-e 
that existing resources a1-e used as effectively 
as possible. A strong emphasis is being 
placed on identifying and assisting projects 
that combine environmental management 
with job creation. 

The terms of reference are to. 
U Integn1 te infonna tion in the range of 

completed and ongoing envi.nmmental and 
landcare plans in the region. 

;_J ldentify any gaps in available infonnation 
and activities 

,

!

��; 
0 

0 

Develop a environmental "big picture" fo-;i 
/)<0-, .:7 

the region, particularly by linking ; .. 
environmental objectives, labour market • -;JL/J-'�
programs and economic development _; : Develop a blueprint to reduce 
unemployment through using labour 
market programs that assist communities 
tackle identified environmental issues 

O Identify long term objectives for 
environmentally based employment, and 
how these can be met without ongoing 
government support. 

The final Strategy will be underpinned, not so 
much by a regional vision, as by a regional 
consensus. There are already a lot of words 
written on what needs to be done. We need to 
get on with as mud1 of the work as possible, 
as soon as p,ossible. 

Titis State of the Enviro,;;;;;,it outline is
---

-- J

  
the fu-st of three discussion papers to be 
1-eleased during preparation of the Strategy. 
TI1e two discussion papers to follow are: 
Green Jobs for Australia's South West 
Tltis will briefly review and analyse 
opportunities for increasing the number of 
environmentally based jobs in the South 
West. 

It is hoped to have a first draft of this paper 
dist11·buted in Febmary 1996. 

The final strategy will be prepared by the end 
of Ap1il, 1996. 
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State of lhc Environment in /v.1.stralia's South West 

STATE OF THE ENVIRONMENT 

REPORTING 

Th.is is a way of packaging information on the 
health of the environment so that it can be 
readily accessed by both the rornmunity and 
govemment agencies. It shows not only the 
cunent condition, but whether pa1ticular 
aspe_cts are improving or worsening It can 
also provide a public acamnt of the activities 
of govemrnent, industry and the community in 
protecting and restoring the environment. 
The Westem Australian Government 
produced its first State of the Environment 
Report in 1992, and an updated report will be 
prepared du.ring 1996. The Commonwealth 
Government is currently working on a 
national State of the Environment Report, 
which is due to be released in February 1996. 
In some states, local councils are al.ready 
producing reports on a regular basis. 
The South West (WA) Local Government 
Association, in conjunction with the 
Australian Local Govemment Association, is 
seeking additional funds to expand the 
cwrnnt State of the Environment discussion 
paper into an ongoing evaluation process 
involving com1nwlity groups, local government, 
and state agencies. 
Unavoidably th.is first paper is largely the bad 
news; the evidence of adverse environmental 
impacts that have occuned since 1829. 
Hnvever, there is no suggestion that we 
should rettun the whole 89uth West to its 
original envirorunenta I rondi.tion - but to 
identify change in the environment, a 
bcndunark is needed. 1829, the year 
Emopean settlement began, is an easy point 

_ to start from. 

As colllmltnities in the South West develop a 
shared vision of what is an acceptable level of 
development and change, the information 
collected can be compared with that vision. 

DISCLAIMER 

Th.is report for the South West is very 
much an interim document. It 
concentrates on bringing together some of 
the basic information from which a more 
detailed report can be built. The 
emphasis is on identifying trends, and 
clarifying regional priorities for on-ground 
work 

Th.is document also has severe 
limitations. It was written very quickly, 
and draws largely on published scientific 
papers, some of whid1 are quite dated. A 
number of other papers will have been 
overlooked, and the wealth of information 
held by individuals and groups in the 
commwuty has barely been tapped. 
What the document does do is present for 
your coffilllent a framework into which 
additional information can be 
progressively added. It also aims to 
stimulate discussion on the best way to 
collect and distribute State of the 
Environment infonna tion for the South 
West. 

While care has been ta.ken to present 
aocm-a te information, there will be some 
mistakes. Responsibility for these rests 
with the coordinator, Keith Bradby. No 
comments in th.is doClrtiQ.lent should be 
taken as representing the views of the 
South West (V./ A) Loral Government 
Association. 
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Stal,! of the Environment 111 Auslraluz's Sou.th West 

Section 2 

o · 
-l

-

This report provides a brief overview of 
the condition of the environment in 
Australia's South West Although based 
on published papers and well 
accepted information, it is not a 
definitive · document. It has been 
produced to stimulate discussion and 
provide the framework for additional 
information to be placed into. 

WATER 
Ow· waterways are in an appalling state. 
Over much of the South West, rivers are 
becoming increasingly saline, algal blooms are 
common, pools are becoming filled with silt, 
1iver vegetation has been largely lost, and 
many species of fish and other aquatic 
animals are becoming increasingly restricted 
in range. 

� d.O--a�� Water quality is at its worst on the w�t 
coast, as a direct result of clearing) 
subsequent use of the land, and degradation 
of river banks. Along the south westerly coast, 
from the Hardy Inlet east, rivers and streams 
are generally mucl1 healthier, and some are . 
virtually pristine. � '.!. - � �--.;,� .'
Although a number of programs to rmprove 
water quality have commenced in recent 
years, degradation and damage appears to be 
worsening. 

LAND
Areas with good vegetation cover are stable. 
I-bwever, considerable amounts of soil are 
eroding from both agricultural land, and from 
mban development sites along the coast. On 
farmland, fertility and soil structure are being 
lost. Salinity of pruductive land is more 
widespread on the coastal plain than 
generally believed, and is c-.a using 
considerable eamomic loss, pa1ticularly in the 
inigation areas. 
Large lengths of coastline are wider the most 
intense rca:en tional prcsstu-e of any in nu-a I 
WA, and a range of rehabilitation works ar-e 
requi1-ed to rnpair existing damage and reduce 
futrn-c damage 

The impact of rubbish disposal to landfill, 
lingering contamination on old industrial 
sites, and pre 1987 use of organoc;hJ.orines are 
potential, but largely undefined, concerns. 

BIODIVERSITY
There has been a significant decline in

� 
the 

level of biodiversity in the past iiOO y ars, 
mainly as a result of widespread cle · and 
drainage, the introduction of diseas foxes 
and cats, and � throu weed7 J..JV--'- · ,.;
invasion. Biodiversity levels �to be., t��
still declining, but with the losses oa::uning i/. £ /
more subtly than in previous decades. v 
Recovery of some species is occurring as a 
result of intensive management programs. 
Compared to much of southern Western 
Australia the South West is still well 1. 
vegetated, with almost 60 percent of the/
region, _on average, still unde1� the in<1:igenous ;,f- .. ,.~•
vegetation. I-bwever, there 1s considerable 

1 
f.J;,t, 

regional variation, with sections of the coastal 
plain 95 percent cleared. Research is only now 
starting to identify the ecosystems which we 
may have lost representative sa°:��

£,:I
f 

The most significant loss ,,---nas b n of
mammal species. It is �ely that 1 calised 
e:,,,.-tinctions of plants, mammals and small 
birds is still oo:::uning(/as remnants become 
smaller and more degrc1ded, and connectivity 
through linked areas of bush weakens. 

ATMOSPHERE AND AMBIENC�iM--, _..__f 
The general high quality of J:.✓ re/on's ,��- ·
atmosphere and ambience-' is being 
maintained. There are roy�ns at localised
air quality decline, ass.0CJ.ated with specific 
industiies located clod to residential areas, 
and at dust frou�an development. Days of 
poor air q ual.ity occlu· tlu-oughout the region 
duel:ff7aige---sc:ale for-e�t 01· stubble bunung, 
particularly in spring and autumn. Noise 
connected with specific industlies, and with 
trucl<ing frequency through residential areas, 
is also an issue for many residents. Overall, 
the South West remains clean and attractive, 
but there are few meastu-es in place to 
objectively measure whether conditions are 
improving or deteriornti.ng. 

£.-.-r 
(__. 
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Stnlc of the Enuironmcnl rn Australia's South West 

Section 3 -~--;,,... _ -~ . 

3.1 WATER 

Definition 

Water quality is taken to include the general 
purity of the water itself, and the general 
health of rivers, streams and other water 
systems . 

Mcasurcrncnt 

Readily measurable indicators of health are 
salinity, nutrient load, turbidity, the range of 
aquatic plants and animals present, 
indicators of ecosystem collapse sucl1 as toxic 
algal blooms, and the extent of fringing 
vegetation .1 In the South West there is a 
significant body of data going back a number 
of yearn on salinity levels . Nutrient data is 
less common, and data on pollution very 
sparse. A major program of monito1ing 1iver 
health, using aquatic insects as indicators, 
commenced in mid 1994. 2 Communities are 
able to participate in assessing water quality 
tluuugh Ribbons of Blue prngrams. 

Significance 

The South West is the well watered part of 
Western Australia . Thre fresh water is 
relatively abundant and dominates natmal 
ecosystems, economic production systems, the 
character· of the landscape, and many 
recreational activities . ,, 

A more con1plcte d.isc.,ission of the~(I chnractcristics l!, 
,-..,ntai.ned in CSIRO, 199'.!, Tounrd, HeuW,_v Riuer> · S,~•l,i11i: 
s .,I111iv11., , Con.suiting Report No . 92/4-1 . 

:! In Western Au,itralia the Monitoring River I-lc11.lth 
lni.ti.,tive i,, being nuuutged through the Ocp,utment of 
Co,u~rvtttioa ttnd LanJ ~{a!Uigemcn.t, and involvo::s n ntuul.x?r of 
ct.:eaci0s ttnd th.rec wtivcnjtic.:J . Tl\oJ contd.ct p~r.1vn U St1.1tut 
l{..,b., ttl CALM in Woodvalc . 

fresh 
and 
clear 

Degrading ► 

~ /2-- / R7 salt, algae 

/ ./ and silt 

0-1....,?,.-<- d .... .:2 <--, ~ 

Even though water is genemlly regarded in 
Australia as a precious resource, virtually 
all the major water som-res in the South 
West have been damaged since European 
settlement, some severely. The main 
destructive forres are increases in salinity, 
nutrient loads, and soil erosion. 
Additionally, large areas of water based 
ecosystems; the rivers and wetlands, have 
been damaged 01· dcs trnyed by the 
lowering of water quality, and by direct 
clearing or filling. 

Water quality is at its worst on the west 
coast, as a direct result of clearing, 
subsequent use of th e land, and 
degradation of river ban.ks Along the 
south westerly coast, from the Hardy Inlet 
east, 1ivers and streams are generally 
much healthier, and som e are virtually 
pristine . 

Though a number of progn1ms to improve 
water quality have commenced in recent 
yearn, where dear dntn 1s available 
degradation and damage appears to be 
st.ill worsening. 

D iscu ssion Paper Corrected uersio n -Febru c.ry 199G Page 4 
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:3.1. l Salinity
The available h..istori.cal information suggests
that all the creeks and rivers of the South
West were fresh (less than 500mg/l total
soluble salts) at the time of European
settlement. 3 Now ... 

All the major catchments of the South West 
division which haue been subjected to 
agriculturol clearing and with upper readies 
extending into lower roinfall areas show 
increasing stream salinity. The rote of increase 
is higher for lower roinfaU areas . . . .  the rote of 
increase has accelerated over the last two 
decades . . . major rivers which arc currently 
potable (fresh or marginal) or close to potable 
arc continuing to deteriorote, namcl.y the Collie, 
Denmark, WaTTCn, Kent, Preston and Capel 
Rivers.◄ 

Nowhere else in the wor/,d has the deteriorotion 
of auailable water resources been as great as in 
Westem Austrolia. 3 

In the South West, the worst salinity increase 
is occurring in the Blackwood, which carries
water from the dry inland wheatbelt areas. 
Most of this river is now brackish, though the
salinity level is diluted in the lower reaches by
water fl.owing from forested areas. The Collie
and Warren Rivers have water that is now
marginally saline. For the Collie the increase
in salinity is around 4 percent per year. Tiie
same rate of salinity increase is occurring in
the Capel River, while for the Warren River it
is less than 2 percent. Smaller salinity
increases are being recorded for the Preston
and Ferguson Rivers. Other rivers such a.s the 
Brunswick, Margaret, Scott and Donnelly
have shown no discernible change. By 1985, 
less than half of the amonnt of surface flow 
leaving the South West could be classed as
fresh. 5 This has severely affected the flora 
and fanna of the rivers and reduced the 
arnonnt of fresh water available for use in
irrigation and domestic supplies.
Salinity is also severely affecting a number of
inland wetlands in the region, such as the
Uni.cup system east ofManjimup. 

The causes and solutions of rising salinity
levels are well understood. Many of our
current land-uses (particularly agricultural)
are inefficient at using the available rainfall.

3 LG Loh and R.A. Stokes, 1981, Pn.,dicting stn,am snlinity 
cha,1.gt·s in soutJ,-u-.�.sfcrn Au.stmlia, Agriculturnl Water 
M an..,gcment. 1 (1981) 227-25•1, Elsevier. Amsterdam. 

N.J. Schofi.,lJ. J.K Ruprecht, l.C. Loh, Augu:ot 1988, Th,· 
impm:I of agn·cuJJuml d,'1.•dopm,•nl 011 th-, salinity of ,urfaa uulcr 
n•,uurc,,,; of ,ou/J1-<.1.,!sl We,tan Auslmliu, \Vater Authority of 
WcstemAustnui:, Report No WS27, pxi 

5 Percentage• calculrttcd from Schofield ct n.l (19S.Si p38, 
ovcrull ligun, 01kulatcd by to.king the e,timate for divertilile 
Y.11ter ofScholiehl et al (1988� p x, and applying it to all aurfac,, 
..,..11tcr sourcie:5 

Stritr nf thr r,; n r•iron mrn t rri Auslra/w's South West 

In the in la nrl a run R. where the rn infall is less 
than 900 mm a year, the excess. water ____ .·. 
mobilises salts in the snil and C:lrties -the rn , �(
into the o:eeks and river.i. The only practical
way of preventing or reversing salinity is to
use the bulk of the water that falls on the
landscape. In the agricultural areas this can
be achieved by revegetation with perennial
trees and shrubs, or by adoption of crops and 
pastures that use greater amounts of rai
than existing farming systems. 

3.1.2 Nutrient loads J }c
-

Without food we die. With too uch food /.,
death can be slower, but much ua ·er. It is the
same_ with water systems. -----
Nutrients are essential to maintain the large
aITil.y of plants and animals that flourish in
creeks, rivers and wetlands. Over feeding
through too many nutrients causes gross
imbalances, collapse of the aquatic ecosystem, 
domination by one or two algal species (alga l
blooms), de-o:,,.)'genation of the water, and
death of most fish and other aquatic animals. 
The soils of the South West are naturally low 
in nutrients, and our aquatic plants and
animals have evolved in this low nutrient
environment.
Most waterways are now nutrient enriched to 
some e:,,.tent, and a number of cases of
e>..1:rerue enrichment have been recorded. For 
example, severe algal blooms have occurred in
the south branch of the Collie River in 1984,
1989 and 1995,6 and stretches of the
Blackwood River in 1993 and 1994 These
blooms are more .freq ucnt in the lower reaches
of the rivers and in their estua1ies. Si.nee 1987
the Waterways Collllliission has recorded 26 
potentially harmful phytoplankton ( ie toxic
blue green algae) blooms and red tides in the 
South West, mainly in the lower reaches of
the rivers and in the estuaries. 7

. 

AU the west coast estuaries are nutrient
eruiched (Leschenault, Vasse-Wonneru.p,
Toby's Inlet, Hardy Inlet). The two lagoons
that make up the Vasse-Wom1en.tp system 
are the most eutrophic (nubient enriched) in
Western Austral..ia.8 They have suffered short 
periods of system collapse, leading to death of
fish and other aquatic animals, specifically in
1987 and 1988. l\1anagement strategies now
in place lrn ve reduced the alga l problem

G Lesclu,nau.!t Catchment C-0onli.rL,ting Group, May 1995, 
Dru.fl Alu11ngt•n11•11l Strul,·JJ_v fi,r L1:,• lt':H:li,•11uli.ll Cutchmt!nl. 

7 Wa,<>le Ho,jrt and C..,id l:leelcy, 199-1, Harmful 
Ph_vlupbinhton Sun•.-ilu,m·,· 111 \V,•sl,•rn Amtrulia, Waterways 
Comnu,,oion Report No 43. p-19-50 

tl K.W.ll!cA.lpin,,, J.1-' Since. R. lluruplu�c•. May 1989, Th� 
<111.1iron111t•11/ul co11ditiu11 o[tJt,! Vi.Js.st \\'vnr1.:ru11 ta!lland s71tem and 
u disnL1:1itJ11 0{11wm1J:,'m,•11tupb1ru. EPA T�chnica.l Series No. 31, 
p 11-1:l 
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considcrably,9 though high nutrient loads 
continue. 

Off.shore, the main concern has be~n · in 
Geographe Bay, where high nutrient loads 
were thought to have caused some loss of sea­
grass. An inventory of contaminants entering 
the roast.al watern from Myalup to Cape 
Naturaliste has recently been completed , 
estimating that an average of 1 388 tonnes of 
nitrogen and 166 tonnes of phosphorus enter 
the bay each year. 10 Th.is is probably with.in 
the capacity of the marine environment to 
absmb nutrients without undue harm. 

Recent air photo analysis have shown that 
there was a major decline in the sea grass 
beds between the . 1950s and the 1970s. 
These have now largely recovered, and the 
decline may have been due to sand movement 
or some other fact.or not connected with 
nutii.ents. I-bwever, while water quality in the 
bay is generally good, in summer there is a 
rnucilagmous slime covering most of the 
shallow seagrasses, suggesting an already 
fragile system that maybe easilydegraded. 11 

Along the south western coast there are a 
number of estuari.es. In the South West region 
these "are not polluted and all are in a 
healthy condition". 12 Estuaries further we8t 
towards Albany are nutrient emi.ched. 

:3.1.3 Silt and sediment 

Water quality i.n a number of the 
watercourses is severely affected by the 
amow1t of soil that washes into them. A 
rnla tively high rn te of soil loss throughout 
much of the region has been identified . (Sec · 
3.2). Much of this soil obviously ends up in the 
rivers and estuaries . While fum information 
on its impact is not available, anecdotal 
information strongly suggests severe 
sedimentation i.n a nwnber of waterways , 
particularly from the H·uvey River to the 
Blackwood River. 

In some areas, there are additional cxmcems 
that changes to flow patterns have 
diminished the rate at which sediments were 

,o nce flushed from the system. For example 
the Vasse Diversion Drain diverts a lot of 
water a way from its original pathway. 

9 W.G. Mnrtinick nnd A!iaoci.ntc». November 199·1. A 
mnnag,·mc.•11/ plan fo ,- ilt•t Vus.\'t; Rit 1 1·r and Estunry, drnft pre pnred 
for tho Shin, offltclSe!ton. 

lU llolrnes, R.M .. June 199-1., Cu11/H111i11n11/.< /npu.J., lnv~11/ory u{ 
(~ui:m11he Bu.v. P'"P•lred for the Water Authority of Western 
Au2trnli.n . 

11 t11ken from Gcogruphc 811y Advuory Committee n nd 
Muti,,t,y of PLuuwig. November 1995, Dmfl G.)ogruphc Bay 
l11~•1:ruf1•d Cntclim,mt Mu11ag,!nw11I Strulcgy, Weslcn1 Au!ltrali1u\ 
PLuu1u1gComm.i.!1'lion. p73 . 

l '1 I::ma•t P. lloclglru1 ,u,J Ruth Cl.u-k, S.,ptember 1989 , 
1:.·,1,urn·,., of thc Shire u{ M,111jin11'11, Envi.ro1w1cntal Protectio11 
Authority. E~tunrinc Studic~ ~ric:s No . 6 . 

Apart from the physical damage they cause, 
silts also cany lnrge quantities of nutrients 
into the riven, and estuaries . 

--.=;::;_ .- -... 

Silt movement into the streams of the forest 
zone is minimal. 

3.1.4 Pollutants 

Our present society uses a number of 
materials and chemicals which are not 
generally present in the environment in any 
quantity, if at all. Examples include heavy 
metals, pesticide and herbicide residues, and 
water soluble to:--.ic substa.nces such as PCBs. 
In some situations these may have been 
released or escaped into soi.I and waterways 
where they can pernist and accumulate, and 
possibly cause harm. 

Some sites in the South West where th.is has 
occurred are reasonably weU known and 
documented, and are generally associated 
with industrial sites or large scale use of 
sprays. For example, acidic water containing 
some heavy metals flows into Wellington 
Dam. 13 

Organoch.lorines such as DDT, dieldrin, 
chlordane and heptachlor were once commonly 
used for a number of agricultural purposes . 
High levels of heptacltlor were found in Lefroy 
Brook near Pemberton in 1981. 14 Studies 
conducted during the 1980s detected higher 
than ad vis able levels of organochlori.nes in the 
Prest.on River, 15 and another study conducted 
in 1987 fow1d notable levels of 
organochlorines in the Blackwood River, and 
smaller quantities in the· Ha1vey, Carnanup 
and Scott Rivers.11 The most specific 
information probably relates to the 
organochlorine levels (dieldrin, DDT, aldrin, 
heptach.l.or) in the Preston River. When 
measmed in 1980-81 these often exceeded 
safe environmental criteria, but by 1985 there 
was evidence that levels were dropping. There 
was no sign of the pesticides having 
accumulated in the silts of either the river or 
the estuary. 

In July 1987, organochloru1e pes ticides were 
deregi.stered for agricultm,1 l use, and it is 
assumed that levels in the 1ivers have 
continued to drop since that ti.me Plans to re­
assess levels in tJ1e Preston dw-ing 1992 were 
abandoned due to lackofftmds 

13 Lcschcn.nult Inle t Mnn.ngcmenl Authority, 1995 Rr.porl lo 
/Ir,• Co111111unily, p 7. 

l ·l D.1ta quoted u1 Rutlwrfun.i, I' ., [\)cerulicr 19S9. Monilnri11g 
Pt':'iliciJc:; . o rcui,iu•, u n•1wrt Iv tJ1,i E11£'irv11me11tal Pro!J!clion 
t\ullwrity. EPA 13ulfotin ·107. 

IS hlelllll1, V. V., 1959, Ot-g,111ochi,n·11,: P,•sb·cid,: Raid,,.,_.,, in the 
J>re:;/011 RIL•i:r \Vt'skrr1 /\1L:1lruli11, Lt?3Cl~n..iu1t Inlet Mdnagement 
Aulhorily. Wnt c rwuy• Couuui.,;,ion n.,port No 12 
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These specific examples appear to be 
exceptions, and the South West seems 
generally free of major pollution problems. 
H>wever, this is a generalisation, as · there is 
only limited information available on the · 
extent of chemical and other residues in the 
region. The Bunbury office of the 
Environmental Protection Authority considers 
that over the past decade or so, there have -
been a significant reduction in the -levels of 
contaminants leaving industrial sites . While 
there is still room for improvement at some 
specific locations, most industrial point 
sources are now well managed, and there are 
no known major point sources of pollution 
remaining. This is a considerable 
achievement. 

3 .1.5 Groundwater 

Large resexves of fresh groundwater underlie 
much of the South West, in shallow, mid level 
and deep aquifers. Environmental impacts 
oa::ur through changes in the volume and 
purity of this water. 

One impact of settlement in the past 100 
years has been to change the amount of water 
entering the aquifers. In many areas clearing 
has raised the aquifer, and this can cause 
some surface flooding affecting wetlands, with 
paperbarks and other species being killed 
tluough -too long a period of inundation. 
Conversely, overuse of the aquifer can drop 
the level of the near surface groundwater, 
killing trees and shrubs on the dry sandy 
ridges 

Much of the South West has large suppijes of 
fresh groundwater·, which can be extracted 
without harming the environment or affecting 
ongoing availability H.iwever, in a few 
localised areas, where the balance between 
saline and fresh groundwater was always 
precari.ous and variable, there is some concen1 
that adverse changes are occuni.ng in the 
salinity of the superficial groundwater. 
Between Busselton and Cowaramup the 
Leederville aquifer is already over-allocated. 16 

Some localised groundwater pollution has 
oa::tu-red near the industri.al areas of 
Australind and Kemerton, and measures are 
in place to recover the material from the 
gnnmdwater to contain the plwne. 17 Some 
broad scale, but largely tmdefined, nutri.ent 
e tui.clunent of the superficial grow1dwater is 

lG tlw inforu1l\tion i.s d.ru"'n from th,, "'urlring dnul of the 
Bus:1t'llonCu1"-.'l Crounduul,~r Artu Af11nugr-mt~nl P/J.tn ~U\g' 

pt'~pared by tho? Water Authority of Western Awtralia . 

17 Water RellOu.rc~s Ou-~ctol'llte, Groundwater and 
l::nviro1w1ent Brllnch, 1994, Bw,bury Groundwakr Arm 
A/\111.1.1gcmt.•1JL Pb..t11 , Yv-'at~r Authonty ofY.'~·,tc-n1 AU:ttral.ia , p24 
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occurring along Lhc coastal plain from septic 
tanks and fe1tifo1crn. 18 

. - - --.-,;,:.;_ 
The Water Authority maintains arFextensive ·· 
network of monitoring borcR throughout ·the 
South West. 

3.1.6 Water systems 

The health of our 1iw,r,;, streams, wetlands 
and estuaries is important to maintain the 
quality of the water they contain, for 
biodiversity (see 3 .3), and as special places in 
our landscapes . 

3. 1.6.1 Rivers and streams jl;lJ~ 

As a generalisation the rivers of the south 
western coast (Dormelly Ri_ye'i· to Deep River) 
are believed to be little 1changed from their 
original condition. Su9stantial portions of 
their length is through · forest, and in many 
cases through National Park as well. Though 
localised disturbance has occurred in various 
places , there is little serious impact on the 
integrity of the whole ri\'er system. 

Elsewhere .. . The first , most serious and the 
most wide spread fonn of dcgrodation, the 
removal of the natural n·verine vegetation, is 
also a causative factor in subsequent fonns of 
degradation and has occurred over more than 
80% of the region . [the "larger" South West]. 
Thus the character of most of the regions rivers, 
ouer much of th<!i.r '-ength, have been changed 
from environments supporting a multiplicity of 
living foT1ns to what arc, in essence, open 
clwnncl drains. This loss of vegetation from the 
stream courses, their floodplains, thei.r banhs 
and of what fomicd prutcctive buffers along 
each, is also a major contributing factor in five 
of the other sei1en forms of degmdation. The 
vegetation is no longer there to bind the 
strcarnbed arzd banhs, to keep the saline 
groundwater table doicn , to provide rich and 
va,ied aquatic and other riverine habitats, and 
to provide a filter of nutrients and other non­
point and point source pollutants. It is th& 
same cleared rivers which also suffer from riv~ 
banh and bed eroswn and siltation, 
salinisation, nutrient loading and 
cutrophicatioTL aTLd other forms of pollution, as 
well as being those where increased run-off has 
raised the propensity for localised flooding and 
the need for n't •er truining and diversion .19 

The west coast sb-eams have been 
particularly affected by the processes outlined 
above . Many are still subject to grazing 

18 Holmes. R.M, JlU\c 199-l, Co11h1111i11,111/s /npub: lnucnlory of 
C.",:ruph,, 8,iy , Wl\tcr Authority of Western Awtrn.J.ia. 

19 William.,, P.J , !!ill, A.L., ~hrch 1992 , The ,~,tc of the ri<•er• 
om! 0U11.·r u-..•Ua,ul.:i o{I.Jic Ytt1dh CLt'3( o(Wr•.1t,a11 Aiulrulia u,ul lit.! rol~ 
uf v,•gclubtl buflif ry in U11•,r µn !.n .' n.1u/io11 and N;Storation, 
Proceedings from Conidor.1 o f Green Conforcncc , Greening 
AU:<tn,li,, , Ad-,1,,ide 
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press urc Aa:clera ted erosion is occurring 
along these nvern, changing their shape and 
tilling the deeper pools. Much of the aquatic 
habitat_ has been lost, and eutroph.ication 
problems are exacerliated by the loss of shade 
trees along the r~vern Weed infestations are 
common. On the coastal plain a number of 
waterways have been engineered into 
cons trnc:ted drains 

3.1.6.2 Estuaries 

A3 with the rivers, it is the estuaries of the 
west coast that have been a:msiderably 
modified, suffering some loss of natural values 
and water quality problems . Along the south 
coast the estuaries are relatively pristine. 

It is di.flicult to form a clear picture of trends 
in the cun--ent environmental health of the 
west coast estuaries. All indications are that 
water quality is continuing to decline, but 
there is now an increased level of 
management in place over foreshore areas. 
l-k>wever, this is happening at the same time 
as urban development is increasing around 
some of their foreshores . 

3.1.6.3 Wetlands 

Welland areas have suffered severely since 
settlement. On the coastal plain between 
I-farvey and Busselton, whim was once largely 
wetland, it is estimated that as much as 96 
percent has been drained. 20 While it is 
accepted that both clearing and drainage were 
necessary to enable settlement, the scale of 
loss of what are highly productive eoosystems 
is severe . However, in the view of one author 

... c:xact percentage losses of wetla11ds arc not 
importa11t. Tlw pertinent fact is that there has 
been massive loss of wetla11ds 011 the coastal 
plain and the process is continuing in spite of 
the increasing biological impo1ta11ce of the 
wetlands as inland areas tur7i saline.21 

Many of the remaining wetlands are impacted 
upon by high nutrient levels, cleaii.ng, and 
physic-al disturbance. Flooding of once 
seasonal wetlands is a ongoing problem, and 

-is killing the vegetation in a number of 
wetlands . Conversely, lowering of the water 
levels in others is impacting on nesting 
patterns. As far back as 1966 it was noted 
that 

When:: d1ui11age has bce11 cffecliuc, one of the 
most se,ious effects is that swface waters arc 
dmincd away before clutches of yollng 
ducklings CLIP able to fl.y. These bi,ds are forced 

:!O Wggcrl, T .L.,(19GG) A stw/_v uf th,, m•tlu11Js of th~ Sum, 
Cous~,t Pk,i11, O.,partmcnl of FciJ-,rics and f 11un.a, Pcrtll 

:! I Ilalio, S.A .. 1989 W,,tu111ds uf U1o, Su1111 Cv,u~tl Pu,in . Ptut 
,11ul Pr,·~enl, in S""'un Cot1:1tal PLti.n GrowtJVo1Uter M1Ul.d.gcment 
Confcrt.!'Jh.'c prucccdinb~, WAWRC 

to wall< across open tcn-ito,y to more 
pc1mancnt water and morlality is high. 22 

Wildlife conservation is not included -in J;lie- . 
schedules that govern management of~the -. 
coastal plain drainage system, and 
landholders report that early lowering of a 
number of remaining wetlands still occur. 

Inland of the Coastal Plain a number of 
wetlands continue to be adversely affected by 
rising salinity levels, which kill the remaining 
vegetation. 

While the number of wetlands and their 
overall health is probably still declining, there 
is some enoouragi.ng work underway. A 
number of wetlands on agricultural properties 
are being rehabilitated, and landcare groups 
such as the Unicup LCDC have made wetland 
res tom tion a major goal. Some modi.fica tions 
to wetlands, such as management of water 
levelks on the Vasse Wonnerup, have proved 
beneficial to many waterbirds . Wetland 
creation has been successfully used as part of 
the rehabilitation of some old minesites at 
Capel. 

22 lliggcrt, T.L .,(19GG) Wetu,ml, of \\'es:.-r11 Aristrulia, 1964-66, 
O.,pnrtme nt offi,,hcries and Fttun .. ,. Perth. 
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:3.2 LAND 

Definition 

The "land" is the health, stability and 
productive potential of�e soil and landforms. 

Measuren1ent 

Land, precious resource that it is, is generally 
only measured by area, economic value or 
productive potential. We have few 
mechanisms in place to assess the ongoing 
health of the landscape, the loss or gain of 
fertility, or the biological health of soils. We 
only have an approximate measurement of 
the area lost to salinity, and the accuracy of 
even this loss has been re-assessed 
a:msiderably in recent years. Figures of soil 
loss due to wind or water erosion, are only 
approximations. Other damage to the 
landscape, such as along the roastline, can 
only be assessed through rollating details of 
ongoing programs of repair and management. 
Significance 

The South West rontains the b wk of the well 
watered soils in Western Australia; large 

areas of which are also relatively fertile. Its 
landscapes are soft and gentle to the eye, and 
this aesthetic attractiveness helps makes the 
region the seoond most popular recreational 
and touris.t destination outside Perth. 

Degrading 

I •·=·=·········••:•·:•l··········:·•:••·:•:••·=-·:·:·:•:••il 
stable and 

7
infertile 

productive and 

p 
eroding 

Areas with good vegetation rover are 
stable. I-bwever, considerable amounts of 
soil are eroding from agricultural land, 
and from wban development sites. On 
farmland, fertility and soil structure are 
being lost. Salinity is more widespread on 
the Coastal Plain than generally believed, 
and is causing considerable eronomic loss, 
particularly on irrigated land. 
Large areas of coastline are under the 
most intense recreational pressure of any 
n rea u1 nu-a 1 \VA, with a range of
rehabilitation works required to repair 
existing clegrndation and reduce foture 
damage. 

The impact ofiubbish disposal to landfill, 
lingering contamination from old 
inrl.usl1ial sites, and pre 1987 use of 
organocltlori.nes are potential, but largely 
undefined concen1s. 

Stale of lhc [,;n,:tronrru:nl 111 t\11.s/ralw·s South West 

. . 

3.2. l Forest and plantation land. 1··" 
Under perennial vcge:tation oo���;·- the -- \ 
landscape genernlly remains stable. H:iwever 
planting and harvest of Limber can cause r; , 
significant erosion unless carefully planned · / ,,,....,
and executed. 

Concerns have been rai;iecl u1 the community p, . [:at some soil erosion fiom logged areas, and J�vl, 

from plantations being established or logged \
on steep slopes. Severe erosion from logging
roads and firebreaks has been a particular 
cx:mcem. It is underntood that management 
measures to reduce erosion from these sites 
have improved in recent years. 

3.2.2 Agricultural land 
A,,,_ariculture occupies approximately 25 percent 
ofland in the South West,23 and is the seo:md
largest land-use after State Forest. While 
agricultural use of some areas dates back to 
European settlement in WA, large tracts have 
been cleared and brought into production in 
the past 30 to 40 years. Significant change to 
the original landscape is a recognised cost of 
agricultural development, but there is
evidence that signifi.ca nt off site degradation
is also occuning, and in some areas the 
agricultural potential of cleared land is being 
damaged by,cu.rrent practices 

Soil loss 

... little assessment has been made of the degrre 
of soil <!T"Osion. This is partly due to an 
acccptaru:e by farmers that soil erosion is a part 
of farming in the region, and in part has been 
due to the lack of data outlining its effects on 
yields and the sustainability of the agricultural 
industry. 24

During 1991 and 1992, a number of sites 
throughout the South West were sampled to 
determine average rates of erosion. These 
sites were without obvious visual indicationB 
of erosion, and covered a range of agricultural 
pw-suits such as grazing, cropping, and 
horticultural use, and landscape types from 
steep slopes to the flats of the Coastal P1,ain.r✓ 1 _
Signifie:1nt soil erosion was foµnd-"to be 
occurring on most sites The pnge of erosion
occurring varied f rom mi..I1Jlru1l to as much as 
23 to1mes/hectare/year.· The mean soil 
movement mnged from 0.5 to 12 mm decade, 
with a region average of about 3 mm decade. 
Significantly the study found that No

2 :l c11lcul,,ted from SouU, 11',s/ Stnlf,•g_v. South West
C.,,·clopmcnt Conunhsio1l 1994. p 7 ,rnd •13 
'.2·I all figure s and quotes 011 d.in,ct soil lo .. M\! drawn from van
Moort. J.C.P .. C.,org�. R.J .. Tille. P J. Elliott. G.L .. Soil lo" i11 
tlu :1tJu.tJ1--u�sl of \\'t'.S!t:rrt Au:,trulw 1?J ddrrmin,·cl by ClLt!$iuni•137, 
puhlicution wtk110.,.,1l 
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rdalionship between swpe length, slope angle 
and mean net soil loss is apparent from the 
data. However there appears to be a good 
n..Jationship between larui use and soil /,ass. 

In effect, the study found that management 
was of more importance than steepness of 
slope, soil type, or the other factors we 
normally associate with soil loss . 

It is important to note that the survey 
described above did not cover obviously 
eroding land, the slopes with defined gullies 
or small landslips that are readily visible 
through the region. 

Other data has suggested that, in the 
Lesd1enault catchment, More seuere erosion 
occurs in limited areas, where uegetabl.es arc 
grown on sloping land in the Preston 
catchment . Most potato cropping has moued 
from this catchment to the coastal zone. 
Howeuer losses of up to 20 mm per decade 
(cquioolent to about 20 tonnes/ hectare/year) 
arc common with vegetable growing. Extreme 
rates of soil /,ass of 60 mm per crop haue been 
reported. 25 

The figures taken over the South West 
indicate that around 2.5 million tonnes of soil 
is being moved from its original position each 
year on farmland, primarily by water erosion . 
Though a certain percentage of this may be 
deposited fuither down the slope, large 
amounts of soil are washing into waterways . 
In addition valuable nutrients and organic 
matter are being lost from places where they 
have a high value (paddocks) to areas where 
!.hey have a high cost (waterways). This 
problem is exa.cerbated where 1iver, stream . 
and drain banks are also actively eroding, but 
no figures are yet available on this . 

Apart from direct soil loss fertility can be 
damaged by decline in soil structure, loss of 
soil fa u.na, and increasing acidification. 26 

Current Department of Agriculture estimates 
are that there is little "severe" soil stlucture 
decline in the region, generally less tl1an five 
percent of agricultural land is affected, and 
often as little as one or two percent. I-bwever, 

,,over the whole region more than 40 percent of 
fa1mland is suffering mi.nor soil sbucture 
decline, mainly due to a:nnpaclion from 
livestock trampling and loss of soil fauna. 

The worst affected soils are in some of the 
inland areas , where up to 80 percent is 
s u.Jleri.ng from sollle mi.nor stiuctural decline. 
Lengtl1 of time since the land was first cleared 
appears to be a factor in the scale of the 

~5 Lcschcn.ault Catchment Coordinating Group, Mny 1995. 
Vru/1 Mu11ui;em ,,11t Strut,-i;y fur the lesc.h,·nuu/J Cati:hme11/, p30. 

'.llj Duta for thu section "''" been supplied by Richard George , 
L\:partmcnt of Agriculture, l.lunbury. While it can b., co11'1.idercd 
l-.!l\ldtivc . it do~s given good g~ncrt1l gui.du to overull health of 
lhc t\gricult\J.1"11.l t\r\!a~ . 

problem . For ex.ample, on the Swan Coastal 
plain it is estimated that '10 percent is 
affected, while only five percent is esti.mate_d_ 
to be affected on the Scott Coastal plain. -="· -... 

Increasing water repellencc and acidity are 
also significant problems, particularly on the 
two coastal plains About 55 percent of the 
Swan Coastal Plain soils are now considered 
water repellent, and 50 percent suffer from 
soil acidity. While water repellence is less of 
a problem on the Scott Coastal Plain, more 
than 90 percent is considered to be currently 
acid and may acidify rapidly under high input 
fa1ming systems . 

Salinity 

Clearing for agriculture has disrupted the 
hydrological balance and mobilised large 
quantities of soil stored salts . As outlined 
elsewhere, this has released large loads of 
salts into the creeks and rivers. In most 
agricultural areas between 7 to 10 percent of 
the land area is moderately affected by 
surface salinity. Inland of the 1000mm 
rainfall isohyet it is estimated that between 
25 to 35 percent of the land may become 
affected in the future, while on the Swan 
Coastal Plain about 20 percent is affected 
and up to 40 percent may become effected in 
some Shires . These predictions, while not 
validated by firm data, are severe enough to 
be of major concen1. 

'While the visual e:-..'Pression and impa ct of soil 
salinity is not as apparent or drastic in the 
South West as it is elsewhere i.n southern 
WA, it can still have a severe economic 
impact. 

For ex.ample, the irrigation areas that stretch 
from Harvey to Dardanup present a lush and 
productive rural landscape. Fa1mers surveyed 
in 1993 reported tliat perhaps 2 percent of 
inigated land was currently "visually'' saline. 
In the same year the Wellesley and Dardanup 
Land Conservation Disbict Committees 
initiated detailed salinity smveys of cross­
sections ofthe area,which revealed tliatAbout 
10% of the suroeyed area had soil salinities at 
leucls ... which would hill most cl.ouer species, 
while gr=ter than 80% of the area cotdd incur 
some (~10%) yield reduction of both annual 
and perennial clovers. 

Thirty six percent of i.niga ted land had soil 
sa linities high enough to muse a 50 percent 
n~duction in the growth of sub-clover. Even 
then, this swvey was considered to 
underestimate the real extent and effects of 
salinity . 27 

·27 all ,btll und quo tes lll the, p.u-agrn;.,!1 an., fr om C..,orgc, R.J., 
lkru,~tt . O.L .. Arkell. P .T .. Vukclic. ll .. So il rnlu,ity i11 tlu sout/1-
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The economic impact of these salinity levels is 
only partly measured by these losses in 
current productivity. It also includes loss of 
future opportunities for the intensification and 
diversification of agricultural production. In 
the future, saline lands may also result in a 
production focus on lower value products in 
areas where higher value products could have 
been grown 

Wate1·loggi11g 

Recent surveys have indicated significant 
areas where pastures and crops may be 
affected by waterlogging. 26 In a number of 
areas this is also affecting the health of the 
soil, by aiding compaction and reducing soil 
fauna. In sollle inland areas around 50 
per-rent of inland soils may be affected by 
wa terlogging in winter. 

On the Swan Coastal Plain 40 percent is 
estimated to be winter waterlogged, and as 
much as 85 percent on the Scott Coastal 
Plain. 1-bwever, while this may be seen as an 
a 6.rricultw·c1l issue, it is arguable if it can be 
used as a measw-e of environmental health . 
130th plains once contained extensive wetland 
areas, and waterlogging reflects that past. 
Winter wet paddocks provide valuable feeding 
areas for a range of waterbirds, and often 
produce much needed green pasture dwi.ng 
the summe1· months . 

I-b wever it does cleady represent declining 
environment.al health where waterlogging 
ina-eases water erosion, mobilises nutrients 
which then enter wetlands or waterways, or 
allows soil stn1ctw-e decline when the land is 
stocked 

3.2.3 Coast 

Geographically the South West is, in many 
ways, a peninsula surrounded by ocean. It 
has over 400 kilometres of coastline. There 
a re a range of landforms present; from the 
relatively sheltered low sandy coastline of 
Geographe Bay, the high wave energy rocky 
coastline between Capes Leeuwin and 
Na turaliste, and the e,q:iosed sandy coast 
from Augusta east. Human pressure on the 
roastli.ne varies . Overall the South West 
coastline has more visitor pressure on it than 
;i ny rngion outside metropolitan Perth,28 with 
llluch of th.is presstu-c focused on the roast 
between Bw1bw-y and Augusta. Stretches of' 
coast iJ1 D'Entrecastea tL\: National Park are in 
near w ilden1es s c:ondi tion. 

ll.\'.'ll irn~•;ation un•u. t'.rlent am/ nrnn<1r, •!nJ1•11l oplio1J..1, publicttt ion 
llllkl'IUWl\. 

~:l l.)J1Lsl.bon. B., Eliot ,I.G. . K..y, R.C., 1995, Review o(Co<1sl,1/ 
A/,i1u.1g,·m..,,1l in \V,..,,tern Au.,/rttl.w , Cotutnl r...{aI\t\geruent Reviuw 
C<>11u11ilt1..•c , r ~rth. p'.! 
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RcgardlesR of human impact, co;1stlines are 
<l.yiiamic environments which can diange form 
ronRiderably in a rela Lively Rhort tirnJ:i_ s~n. ~­
Some roastlines, sud1 hS that along the 
relatively undis tu.rbed Lcsd1ena ult Peninsula, 
are "retreating" inland at a measurable rate . 
In other areas the opposite may be occuring. 

Measures of the level of degradation and the 
success of rehabilitation work do not exist. 29 

lliwever, it is well rerognised that significant 
damage is occurring to coast.al vegetation and 
dunes at a number of places. 111e level of 
damage, while well recognised locally, is 
largely w1quantified . Coastal management 
plans only exist for a relatively small length of 
coast. I-bwever, over thE: past two years local 
govenunent authorities and government 
agencies have been working together - to 
formulate an agreed list of priorities for repair 
works . All local government authorities 
reported significant erosion along the coast, 
a nd a program of high priority repair work 
has been defined . 

An additional complication is the anticipated 
slight rise in sea levels from global warming. 
Ther-e is potential for sign.i.6.cant rises in sea 
levels of up to 65 centimetres over the next 
100 years , 30 and th.is will put signifirant 
pressure on the existing coastline, particularly 
adjacent to the low lying coastal plain. 

3.2.4 Waste management 

Currently only a small percent.age of waste 
material is recycled; the rest is disposed of in 
la ndfills, the majority of whid1 are unsealed 
,rnd on deep, sandy soils . A recent broad scale 
study found that 

Pollution of surface and groundwater is highly 
dependent on the charucteristics of the site and 
the opemtion of the landfill. Direct nm-off from 
landfills has been ident ified as impacting on 
surface waters at(at frost) two landfill sites 
within the Soll th West . In addition, most of the 
landfills located Oil th e snndy soils of tl~s 
coastal plain am not lined. It is probable that 
these landfills are impacting on the quality of 
the local g,vwzdwat er rosource. This is 
especially the case at larger landfills in which 
liq llid wastes are deposited in unlined pond 
cunLs. Secondary impacts can occur at landfills 
u ·hen.i seasona l nscs 1n the shallow 
gmundu ·a ter table n:sults in 1calcr flowing ouer 

c9 l.)Jn .. ,ld,on. 13. 1-:Eot.l.C .. l-:., y_ R.C , 1995. Rc,·1,w of Co<J.$/1.1/ 
Af,11111;:,!m,•111 in W, •s .!t•n1 Aitslnil.111 Cotl.tltd Ms.CL'\ge menl Reviaw 
Co mmitt~e . Perth, p2 l 

Jd l'Uly, Rolxnt . l! l. (;.,:uJ:rtl/>h t 8.1:,· Lc11Li! and 5,,ll Con(t:!rcncc , 
l 9~.H . Ccogrttph~! l3,1y AJvi:30 1y Co 11111ult,Jt! pl O 
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the landfill site a11d druini11g into swface
waters. 31 

It is reasonable to ex1>ect some leachates to 
have left these sites, but this has apparently 
not been noted by the limited amount of 
monitoring underway One site, at Jindong 
south of Busselton, has recently been closed 
because of concerns over the potential for 
leaclµng of material into the groundwater. 

Landfill sites are also significant sources of 
greenhouse gases such as methane. 
A strategy is now being developed through the 
South West Waste Management Advisory 
Committee, with the objective of reducing 
solid waste disposal to landfill by 50 perrent 
by the year 2000, and improving the overall 
management of waste in the South West. 
A related issue that also requires resolution is 
the disposal of septage (largely septic tank 
pumpout) and other high nutrient wa_ste to 
landfill. Opportunities exist for this to be 
recycled as a high value fertiliser onto 
farmland, tlu-ough sub-swface injection or 
similar. 

3.2.5 Poll utan ts

Otu- present society uses a number of 
materials and chemicals whid1 are not 
generally present in the environment in any 
quantity, if aL all. Examples include heavy 
rnel.:'lls, pesticide and herbicide residues, and 
water soluble toxic subsl.:'1.nces sud1 as PCBs. 
In some situations these may have been 
released or escaped into waterways where 
they can persist and accumulate, and possibly, 
cause harm. 
Sites which are generally associated with 
heavy industrial use or large scale pesticide 
use in the South West are reasonably well 
known and documented. For example, there 
are !mown waste dump sites on the 
Leschenau1t Peninsula (now reclaimed), and 
at Dalyellup. 

It is believed that there are a small number of 
old contami.na tecl soil sites sea ttered through 

,.the South West. These are frnm. outdated 
industrial processes such as the use of ropper 
dtrome arsenate to treat timber in the 
1940s/1950s. 32 There is no register of such 
sites at the moment. 

Pesticide residue has been n prnblem on some 
grazing areas. Unacceptable levels of 
orgcuzochlon"nc pest icidcs ha1,e been found in
cattle gm::cd in paddoclis prcuiously used for 

J l Sinclllir Knight Mun, March 1995. S011//z 11',!>/ R,-cycu·,,g 
/J/11,•1•n·111, South West W 11ste M11nage ruenL n.nd Recycling 
Working Crnup, App,,n.Ux D. pG. 

:J2 i-"',.,,_conu11 l!ertk Van tier Weilc. EPA, 10/11/95. 

potato growing. 33 The use of organochlorines 
to treat the soil arow1d power poles has 
caused similar problems. While of. m�Qr _ 
concern to grnwers because of the impacton -,.
export markets, amtamination is thought to 

·· 

have been restricted to a number of identified 
sites which now have management programs 
in plare. 31 

33 1'ille, P., and Lo.ntu.c, N., land Cupcbih"ty • Margan,/ Riua 
a11d Bu.sse/Jor,, Dopo.rtment of Agriculture. 

3·1 Boru:!. M.P., 1988, Pc,ticid�, . E/Trr:/.s 011 Agricu/Jun, a11d 
1mltertmy,, in Managing environruontal i.ssu.,s in tlw South West 
Symposium, ln:ititute of Engineer.,, WA Division. 
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:3.3 BIODIVERSITY 

Definition 
Biological dit;crsi.ty is the variety of all life 
fonns - the different plants, animals and micm 
01gariisms, the genes they contain, and the 
ecosystems of which they fonn a part. It is not 
static, but constantly changing; it is increased 
by genetic change and euolutionary processes 
and nrluced by processes such as habitat 
degradation, population decline, and 
extinction. The concept emphasis the 
interrelatedness of the biological world. It covers 
the ten'CStri.al, marine and other aquatic 
environrnents. 

Draft National Strategy for the Conservation of 
Australia's Biological Diversity. (Undated) 

Measurement 
Regional biodiversity levels ran only be 
measured very crudely, using the number of 
species and ecosystems or the area of habitat 
known to exist. This is particularly difficult to 
do in the South West as many species, 
particularly plants and insects, are yet to be 
discovered and scientifically described, and 
scientists are still defining the distinct 
ecosystems. 

Significance 
Biologically, Australia 1s a very diverse 
anmtry, rich in species that occur nowhere 
else in the world. Levels of diversity in the 
South West are among the highest in 
Australia, particularly for plants. The South 
West, together with the northern jan-ah 
forest, contains the only temperate forests in 
Western Australia, and has one of the two 
large areas of remnant vegetation left in 
southen1 Western Austrnlia. (The large area 
of woodland and heath east of the wheatbelt 
being the other) 

State of the Erwtron rr11�1tl !I! Alls/rnlui·s South West 

? H.atc of dcgmdation• 
may be slowing......:;0{ •• - -. �; 
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diverse and impoverished 
delightful � 1 and borin
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Compared to much of southern Je�l::i 
Australia, the South West is still very well 
vegetated. Almost 60 percent of the region, 
on average, remains under indigenous 
vegetation. However there is considerable 
variation across the region, and significant 
areas have little of their original 
vegetation left. 

Research is only now starting to determine 
the emsystems that we may have lost 
representative samples of 
There has been a significant decline in the 
level of biodiversity in the past 100 years, 
ca used mainly by widespread clearing and 
drainage, the introduction of diseases, 
foxes and cats, and more recently though 
weed invasion. Biodiversity levels are 
thought to be still declining, though 
possibly at a reduced rate. 
At a species level the most obvious loss 
has been of mallllllals. Localised 
extinctions of plants, invertebrates and 
possibly some ve1tebra tes is likely to be 
still ocetu-ring as remnants become smaller 
and more degmded, and connectivity 
tluuugh linked areas of bush weakens. 

3.3. I Ecosystems and habitats 

A nwnber of distinct commtulities of plants 
and animals occur in the South West. On a 
regional scale these include the jan-ah and 
karri forests, the coastal heath lands, and the 
life in and arntmd the estuaries and 
wetlands. At a lac-al scale a wide range qf 
plant communities and differing habitats 
exist within each major grnuping. The 
differing ecosystems and habitats are, in 
themselves, major e:-..-pressions of the region's 
biodiversity, and are \1t<ll for the long term 
survival of individual species. 

.. I 

Averaged over the whole region there is /v'�: ~
almost GO pcrrenl of' bncl still w1der the 

Sf ..-t i.ncligenous vegetation 35 However, there is 
considerable va1iation ac-1uss vegetation t(,,,, 1'•· 

types, and some are sme to be very poorly 
conserved. With our knowledge of species still 
poorly developed it arn be e:-..1)ected that our 
knowledge of what comp1ises a distinct 

35 t\V�rllg�d from figu.r�:1 :lt!ppl.it!d li)· Spatial Resource 
lnfonn,,tlon Gtuup, l..AJpartml?nl of A'6n1.·\tltlu·l? 
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crosystcm or plant community is also poorly 
developed. 

The most drnstically altered environments are 
I.hose of the Coask'll Plain, a landscape unit
that e:-..1:ends from Dunsborough north to the
Moore River. Large sections of the plain,
particularly on the eastern side, are over 95
percent cleared. Some plant communities are
now severely tlusea tened, with the most
severely threatened community on the entire
coastal plain being the southern ironstone
heaths which ocet.u- along the base of the
Whic-her Range near Busselton.36 There is
apparently only one site where the sequence
of plant communities that oo:�uned across the
Coask'll Plain remains. (Ruabon Rd.)

conservation and management are also still 
developing 

I, ._.I
_

3.3.2 Plants 

Southern Western AustTalia, west of a line 
from. Shark Bay to Israelite Bay, is one of 
Australia's richest botan.ic:al areas. In many 
areas the level of species diversity is 
equivalent to the tropical rainforests of South 
East Asia, and om knowled ge of the flora is 
still developing. Southern Western Australia 
has an estimated 8 000 specws, 75% of which 
arc to be found nowhere else, 30% are yet to be 
described by botanists, and possibly as much 

Other azseas are much more heavily vegetated as 75% arc yet to be grown in cullivation.38 
For example, 88 per cent of the Shire of 
Na1mup is under indigenous vegetation. Bee-a use of this riclmess, and because the 

. . . . flora remains poorly studied even after 160 
Of the exrntmg plant commuruties, large_ areas years of European ocet.tpation, it is difficult to
have been advernely affected by the d1ebacl< uf.e precr·se about t} b f · 

d l. p . . . < 1e nun1 er o specres an 
c isease hytopthoru._ cmnarnorni, an ex?tic�a1iations within them, that remain or are
that 11:!ached Australia around the same tillle lost. 
as foxes, cats and rabbits were bE:�ming 
established. { _ A comprehensive floristic study has just been 

," completed of the Coastal Plain. Nearly ten 
It is extremely difficult to reb ·,,._..,._·"itats percent of the plant species noted were 
and ecosystems once they are estroye or scientifically tmdescribed. Thirty species 
damaged. Ongoing tlu-eats in weed "new" to science were fo und during the 
infestation, continued grazing pressure, and survey.39 
clea1ing following subdivision. In some inland 
areas, rising water tables and the spread of 
salinity is tlu-ea tening areas of remnant 
vegetation and nature reserves.37 + 1,..1tXl�

Ther-e is considerable public debate underway 
on the e:-..-tent to whicl1 the main forest 
ecosystem types need upgraded levels of· 
consezva tion. I½a vy emphasis is being placed 
on the age of the particular ecotypes (old 
growth or re growth). With senior 
administrative and scientific staff of both the 
Fedeml and State Govemments unable to 

I 
agree, and significant sections of the 
commtulity also disagreeing, it would be 
preswnptuous of a quicl<ly prepared overview 
cloCUlllent such as tllis to enter that debate. 

But, the existence of that debate, after almost 
•·l 00 years of forestry management in WA does

tmderline two important themes. One is that
our knowledge of ecosystems is still
developing and, secondly, conl.Illrnlity values
a11cl views on what is an acceptable level of

JG Gilison, N., Kcighery, B.J., Kcighory, G.J., Burbidge, A.H.,
[,yon.,, M.N., 199·1, A flon',tic ,ii.r,•ey uf Ui,• .rn,dh,,ni Su>1n Coa,t,d 
i'l«i11, Unpubli.shcd n,port for thc Au!ltrnlian Heritage 
Cornmc,.,ion prep,.,red by De partment of Con.'Wlrvntion and Lnncl 
Mar�,gcwcnt and the Con,crvation Council of WA (lnc.� 
J7 G,orgc, !U .. McFarllillc, D.J. Sp<1 cd. R.J .. 199�. Th,·
nHUi1't/tu•rn·,·:s o/ u cl111111:i11� h_vdn,Wg 1·c 1•rwiruHm�11/ fur twb·ve 
L•,·g,·luliun in :ii>ottU1 u..-st,.•rr, AlL\'lnlli11 Paper presentt!d t\l the 
NdtW\! Con..�crvH.tio1l the rule of Nct""'°rlel Conf-.!ret\Ce 
C., rn ldtott 

Comprehensive regional flora lists have not 
been prepared for the other main areas in the 
South West, though considerable data has 
been collected during specific swveys. For 
example, studies along the Leeuwin 
Naturaliste Ridge found the a11:!a to be 
particularly ricl1 in endemic species and other . 
plants of conservation significance. /�  
Data collated by CALM for jte�tnd and tt---
southern forest areas sh.owonly four species 
are presumed extinct;out of a total of 101 
species about wllid1 little is lmown, and 
whi.cl1 are assumed to need protection. There 
are 112 "endangered flora populations" in 
those same r-egions. 40 Of these only 43 are on
lands managed by the Department of 
Conse1vation and Land l\lanagement. 

The numberofplant species known only from 
small populations is quite high by Australian 
and i.ntemational stc,ndnrds It does, to some 

�:3 Stephen D. Hopper, Scptemb�r l99J. C"J11({Uuflc111 Botuny:A 
11,·rs1,i•c(it•I! ()II fl!mm111( munag,:m,•11/ in Sti uth. W'"•st Au.strulia, in 
Renul..!tnl VC'gctntion. Ten Ycnr-J on. n d0cnd� of ma.n.ngcmcnt 
nnd ""'""'"''- Proceeding• oftlie Dry11ndra Work.,.hop. CALM. 
39 G1boo11, N., Keighcry, IU., Ecighery. G.J .. Uurbidge, A.H.,
Lyoru, M.N., (1994)A /luri.,tic: su11·,·y oftJ:,, .,outl,arr Suun Coas4il 

l'41i11, Unpu.bluhed n,port for the AlCltmllirn Heritage 
Corum.i.s:lion pn,parcd by O., purt111c11t of Coruervalion !lild Land 
M�rU\goment 1tnd tlw Co1uervation Cowicil of WA (In,:.), p6. 
40 Stephen D' Hopp<1r, Stcphcn ,·,c1 Lc�"'"'''- Andrew P. 
Lirown, S\cs1;u\ J. Putrick. 1990, W,•.;(,•n• .J...1L'i!r11U·t,·J Eruf<JrtJ:t!Nd 
Floru und otJ1,•r p/i.ir,(:1 ruid,·r co11.1id,·rutJo,1 fi1r tf,.,:lttrur..iu11, CALM. 
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c:,,.tent at least, reflect the nature of plant 
evolution and dii!tribution in the South West, 
as mud1 as· any endangering processes caused 
by hwnans. 
]\{any of the species and plant colil.IDunities 
with restricted distributions are subject to 
pressures such as weed infestation, stock 
grazing, and clearing during .development 
work. Any future "state of environment" 
information on the health of indigenous 
vegetation will need to include information on 
the distribution of the main invasive weeds, 
and the rate of spread or control. 

l
r
lJ

\( A range of introduced fungi is presently
' attaclilllg Australian plants. The most 

vintlent of these, jarrah dieback, (Phytopthora
cinnamomi) is believed. to have been
introduced from South-€ast Asia around the 
turn of the century. Large areas of the jarrah 
forest and the coastal plain are affected. It is 
currently estimated that 14 percent of the 
state forest is significantly affected,H w_Jfh the 
mai..n concentrations of disease in the Jarrah 
forest areas north of the Preston River, and in 
the Donnybrook Sunk.lands. Dieback also
freq LLently occLLrs on the aczdic lenched soils of
the Bassendean Dunes System of the Swan
Coastal Plain, Gavin sands of the Leeuwin­
NatLLmliste Ridge, laterite soils and winter wet
flats of the D'EntrccastealLr: and Walpolc­
Nomalup-National Parks. 42 One estimate for
a section of the Scott Coastal Plain suggest 
that as much as SG percent of the area is 
infected 43 

3.3.3 Mammals of the land 

Most of the Australian mammals are unique 
to this continent, having evolved in isola ti.on 
from the rest of the world. They have been 
devastated since 1829; numerous e>..-tinctions 
have oa:i.1n-ed and many species now o�py 
only a fragment ofthei..r former range. The loss 
of many of the small mammals is believed to
have accelerated in the 1880s and was most
sudden and unaccountable ... due to some
epidemic or disease, ... a kind of marasmus,
perhaps brought into the country by introd1Lced
animals. 44 

Fwtherwaves of disease are thought to have 
occ1.11Ted ead.y this cenhu-y. Since then small 

·ll CALM. Fii:ht d1<·hw·h · .,,,,,,h,•r., hit 

42 Sl.:,,u-,,r, D.L .. 1994, The mujvr p�lfll 11Mlwg,•11., occurring irr 
natit·,· t•,·,:,•tut.ion in souLl1-tt,•st1in1 A1utrnliu, Jownal of the Ro y al 
5:>cicty of Western All3trnlia, 77· 11-22. 

4:J H11rt, &wp<.1on an..! A.ssoci.ates, 1991, quoted in D,,,,.,,,, 
Titw,ium MinauL, Proj,,·t - Propornl lo ,c,te11d mi11i11g nrni', BHP, 
&iptember 1995. 

H Shortridge, C.C.. 1909, An ucww,t of th,, g,ui;rophirnl 
d.i1tn'bu[J.·o,1 of lht! nwnupiu/.:1 um! munulA•r,tt!J of 10111J1-u1.•:tl 
At.ulrul£u. liaui11g $/A"f..·it1l n:{e:rv11c:r! tv th.! :Jfh'l'im,!tu colkdLU dun'ng 
th.- Rt1/slv11 Ex1•ulitiv11 of /90.J-1907, Proc Zool.Soc. (London) 
1909, !lOH\.IS 
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mammals have licc11 ftui.hcr affected by 
clearing, changed fire regimes, and predation 
by introduced foxes and cats. --="' · -..... 

Of the 3 2 s peci.es believed to lw ve oocurred· in 
the_ region in 1829, five are now regionally /':i 
extinct. Only one, the broad faced potoroo is · 
totally extinct. The w:estem nngtail poss�s, 
black-gloved wallabies and quokka, were 
common throughout the region until only a few 
decades ago, but are now thought to be 
declining in rnuubers and distribution. Other 
species, sucl1 as the woylie were once very 1· 
common, but are now restricted to a few small 
popwations. Some species, sucl1 as the 
chuditch, have been drastically reduced in 
numbera, but s_till occur in small populations,through the reg10n. 

. The South West is e>..-tremely important for 
the survival of a number of species that onoa 
occurred across much of inland Australia: 
Changes hauc not been as dmmatic in the
forest areas of the Sollth West as in the
agricllltuml and pastoral areas. ... However
many species (particularly mammals) have 
declined in abundance and local crtinctions are��
common. Populations of most terrestrial fore.st

·vertebrotes are fragmented. Many speci.es have
b/!.l!/1 confined to the most fertile, high rainfall
areas of their habitat and areas less conducive
to introduced predators ... 45

Of the 23 most threatened mammals in 
Western Australia, eight occur in the South 
West.46 While the large forest and National
Park areas of the South West are factors in 
the smvival of so many marumals, other
areas are also irupo1fant. For example, The
Ringtail ... has declined alarmingly over much
of its fonner rungc and is now ab rmdant in
only a few areas. Apparently viable 
populations occur within the towns of
Busscl.ton, Quindalup, Dllnsborough and
Albany.47

There has been a downward. trend in 
mammal numbers and distribution for at 
least the last 100 years. It seems probable 
that this trend is amti11uing, though possibly 
at a red need rn te than for most of this 
centmy. Not all the news is bad, and strategic 
reintroductions of species a re underway in 
some areas, and major predator control 
programs have com.mcnccd 

'15 Gntnt \V nrdcll Johz\:lon. Veri:tira!,• {uww: Mon<lgt1�nl arul 
Cu11.,en-ub·o11, in Angel� Wartlcll.Johll:lon nnd Mn.ry Frith, The 
Jt1nuh Dook: proceedings of ft "'"cl.and workshop at Perup FieW 
Studies Centre, 8ridgcto.,..,1 W:\. £lriJgeto¥.11-Gr-eenbu�hcs 
Friends of the Forest, p\4 

�, llow, RA, .O.,U, J., l!wupr.n:y,, W.F. ?'h,,groru,d ,,ertd,role 
Jiiiu1<1 of l'UtJ.Y/u/ Uf'\!U.J b,•/H\'l'/1 8:u:1c:ltur1 uw! Albany, Wt!.11.t!m 
.-l.1utroh·,,. llcron.b of th,., We.:ern Au�tn,lu Mu.,eum, 1987, 
13(H553-57-l 
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3.3.4 Mammals of the sea 

Bw1bury's Koombana Bay is named for "the 
place where the whales spout" .48 Whales were 
once very comruon in the sea around the South 
West. While they suffered a majoz· decline in 
numbers Wltil the cessation of commercial 
whaling during the 1970s, the numbers · of 
both humpback and southern right whales in 
the waters of the South West are increasing 
significantly. 

This is a wonderful thing, and an inspiring 
piece of evidence that we can reverse 
downward trends in the environment. 

3.:1.5 Birds 

and I declare that nl?llher in Victoria nor 
Queensland have I seen so many species and 
individuals within a simil.ar arro to that 
tmversed. (Milligan, 1902). 49 

This historic quote refers to the bi.rd.life of the 
Cowarnrnup-Margaret River area. Does it 
still? 

Because the South West contains a mixture of 
wet and drier country species, it has a very 
rich array of bi.rd species . Most are still 
present in the region, though the abundanre 
and distribution of many has been reduced 
tluuugh changed burning patterns, clearing, 
grazing, and !!the fragmentation of native 
vegetation". 50 A number of birds, particularly 
the smaller species, are no longer common in 
many localities, though only four species, 
stone plovers, western wh.i.pbi.rds, ntfous 
bzistle-bi..rds and malice fowl, are thought to 
have disappeared from the South West 
totally. At the turn of the century mallee fowl 
were not unrommon in the roastal saub 
between Cape Naturali.ste and the Warren 
River. Apparently th.is population was e,-,tinct 
by 1950. 

Those are the drastic and relatively easily 
mapped changes . Data from observations 
made over many years is generally required to 
map more subtle reductions in species 

,.abundanre and localised dist1ibution 
patterns. If this information exists for the 
South West, we have not been able to source 
it yet . We can state confidently however, that 
many localised e:-..i.inctions have occLm-ed, and 
i.n many clea1-ed arnas small birds sucl1 as 
rnbiJ1s and wrens are now a razity. Fearn are 

·I S OPUD, 1993, dru/l 8w1/wry-l'r'elli11gto11 R,•gio11 Pliin, p 50 . 

·l 9 qllotcd in How, R.A ., Ddl J .. ~llunphrcys, W.F., The r,row,d 
,·,•rt, ·luufr fiuu,a of co,ulHI un•nj b 1.."lw1 't'II Bu . .1;1,!llu11 an.ti All.Ju1Jy, 
\V,•s/,•m Aus/m/icr , Rccorru of th., Wc,tem Au.strnl.i.o Mu.scum. 
1987 , 13(H553-57-I . 

SO How, R.A ., O...ll. J ., Hurup!m.ys, W.F ., Th,, growul uer/cbmt., 
/ittuio u{ cv,_ulul or1t1.J b!'iun•rr Bu . .1J t! ltJ.1n uml Albany, Wl'..1l.. ! n1 

,\1L1/ruliu. &co1'1s of the Western Awtn,li,1 MU>cum, 1987, 
IJ\H55357·1 

held that some larger speci<: :i , s11d1 as the red­
tailed black cockatoos, will dr:clinc due to the 
loss of tree hollows Lhal pzm;cle nest sites . .?J,; __ - ..._ 

Conversely, the changes ~ 1r1cc European 
settlement have suited other species 
admirably, and they have increased in 
abw1dance and possibly in distzibution as 
well . For example the twenty eight parrot (= 
Port Lincoln panut) was on('(; largely a bird of 
the inland, but is now common enough in 
many a1-eas to be considered a major pest of 
fmit crnps . It is also known to cause 
significant damage to some areas of remnant 
vege tation 

3.3.6 Frogs and reptiles 

Reptiles have not suffered as mud1 since 
European settlement as mammals and birds . 
Though numbers have hen reduced because of 
clearing, no species have been lost, and most 
1-eptiles have the ability to persist in small 
remnants or in a modified envi.rnmnent. 

The1-e is no docmnented overview on the 
stal-us of tl1e frog population, though 
considerable data has been collected on 
specific areas and species . Significant decline 
in overall numbers has occuned as the result 
of clearing, drainage, the severe decline in 
water quality in many areas, and also 
probably through ,predation from introduced 
fi sh such as Garnbusia . The southern forests, 
wh.icl1 have been least affected by clearing, 
"are the1-efore the most import.ant area in the 
South West for frogs" .52 

But the regional assemblage of frngs is almost 
ce1tainly still di.z.uinishing., at the very ti.me 
that scientific awareness of the level of genetic 
diversity amongst the frogs is 1ising rapidly. 
We are now realising that what had been 
conside1-ed one species of frog may in fact be 
several very si.z.uilar species . For example, the 
fiug Geocrinia rosca is now considered to be 
fow· separate species, two of which have 
e:d;remely 1-estricted oCCtuTcnces . One of these, 
Gcoc,inia alba (white bellied frog) is 
conside1-ecl to be "one of th e most restricted 
ve1tebrates in Australia" 53 "Over 70% of the 
populations of this locally endemic species 
ocetu'a on p1ivate land ."5·1 Toge ther with its 

5 1 S,nmdcrJ, Den i!!, nnd [11gnrn1. Jo h,,. Ap1il 1995, Bird.J of 
S1111/h 1t.,· ... t, •rn J\w;fr ulia Sun"'C" y Bently l\ :~d $...> re,. Chipping Norton. 
p I IG 

52 Chri:;tcn.scn, Per, 199'.l, Th,· iiflm f;otn l. l.\,partment of 
Consorvntion and Land M llrulgcment .p3 l 

53 W,u·dcll-Johnson, G., Roberts. J D. 1991 . The survival 
~tnlw of the Gcocrin.U, ro:3c1, cowp!cx 111 1ipnrian conidors: 
b io gcogmphicnl iruplicatioll!l, in Nul"u Cu11 .,,·n •11/i1111 2, Th.: rot.! of 
<'o rn'dor.t, Sun'-!y Beutty l\nd Son:1. Ch1ppin6 Norton, pl73 

5 ·1 Gn\Jll Wardell Joh.ruton and Per ChrGt on.son._ A review of 
tl1c effects ofdi.,turb,rnc,, on "ildlif-, of th., K,1ni Forcot, CALM, 
R,•.:J ..,•on:h 011 ll1t' imp(u.·l of(of"'t':1l nh.tll06 <! t1:.·n t i11 Joulh -ue$l Au..,lrulia, 
CALM O:cusiuru.d Pup.er 219.'.? . p42 
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near· relative , Gcocrinia vitellina, (yellow­
bellied frog), also a South West species, they 
are the two most threatened frogs in Western 
Australia . Another relatively common species, 
the turtle frog, is also now considered to be 
made up ofa number of distinct species . 

Specialist staff at the WA Museum consider 
much of South West poorly sampled, 
particularly in the jarrah forest from Collie 
south. Other researchers have noted that 
"there is little documented evidence on the 
effects of disturbance on reptiles and 
amphibians in the Wan-en subdistrict" .55 

With the awareness that the South West 
c:mtains a much higher level of species 
divernity than previously recognised, there is 
concem that the declining health of the river 
systems is threatening frog populations and 
species. 56 

3.3.7 Marine animals 

Gathering information on ow· knowledge and 
understanding of the state of the marine 
environment, and the many animals it 
contains, is a major task It has not been 
tmdertaken during this phase of preparing a 
regional State of the Environment report. 

A range of data exists that has been collected 
from commercial fishing operations, but this 
can reflect the changing technologies and 
economic --of the fishing industry as much as 
the munbera of fish available to be caught. 
Further advice will be sought when updating 
th.is paper. 

3.3.8 The largely unknown 

ot•er 98</o of the State's species are either 
inve,tebrate ani1nals or lower~ non-vascular 
plants. We have no idea of the status of more 
than a harzdfu.l of these species, but given the 
scale of alteru.tiorz to many ecosystem types, it is 
lihcly that some of them have become extinct, 
and probably many others have become 
threatened. 57 

lf the comrnwuty is serious about conserving 
the genetic heritage the South West has been 
blessed with, then the less noticeable life 
forms need to be considered. This has 
additional importance when it is appi-eciated 
that the economic benefits being gained from 
genetic engineering a re often from these life 
fonns . 

55 Grant W"n!ell John.,ton ,rnd Per Cluutcn.se,, A review of 
th~ e ffects ofdi,tw-ba.nce on wildlifo of the Kru-ri Forest, CALM . 
U .. ·s,,irl.·h on /Ji.! imp<rcl of{urt!sl miuu1,:cmt~l i11 soutlz-U\':JI Au.,truli1t , 
CALM 0.-,,usion<ll P<tpcr2~ '.!. p-1:l 

5G 

57 

I"' "' couuu, Ken Aplm. WA M u.sctuu . G S..,pt c wb ~r 1995 

CALM, 199'2 . Dn1/l l./u/ur,• Co11 .1l'rv11twn Stn,trgy , p~? 
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There does not appear Lo be sufficient 
info1111ation available to assess the status 
and trend of these less recognised Ji[e.foo:ns, . ·•·;..~ 
however some e:,.,isting inforrna tion does give a 
few clues . Firstly, there appears to be- an 
extremely diverse invertebrate population, 
and the macru fungi may have a richness and 
complexity comparable to the flowering 
plants .58 Secondly, there appears to be a level 
oflocalised endem.ism in the South West, with 
many species only occuning over a very 
r-estricted area. 

Th.is is well documented for a number of 
snails on the Leeuwin-Naturaliste Ridge, and 
for a number of "i-elic Gondwanan" spidern 
that oc::ur in small pockets of the kani. forest. 
These are species whose evolution can be 
traced bacl< to when the continents of the 
southem hemisphere were joined 

3.3.9 Aquatic species 

An CLTl!a in which we are lacking the most basic 
ofinfomwtion is of aquatic life and of aquatic 
ecosystems. For cramplc, the life cycle of only 
one of the South West Region's 20 or so n.ativc 
fish has been studied in any depth. We do not 
know the ro.nge, habits, breeding requirements, 
diet , etc., of any of the others. Nor do we know 
the effects that introduced competitive species, 
impassable barriers, increased salinity levels, 
loss of swn,ncr refuge pools or a number of 
other changes have had. Of what we arc in 
ign.orancc of in the case of fi sh can be said, even 
more so, for the various other fomis of aquatic 
life and for the mammalian and avian fauna 
that once depended 011 and flourished in and 
around our river system s. We basically don't 
know what we have lost and what we have 
lC!fi . s 9 

Many fish species no longer occur in large 
sections of most west coast rivers, almost 
ce1tai.nly due to declining water quality and 
loss of river habitat. For exa mple, three or 
more species of fish were recorded in the 
Va sse river dwi.ng the 1950s "Nowadays the 
river bed appears to sustain neither aquatic 
plants nor native fi.sh" _Go However the 
int.-1-oduced carp is C:Ollllllon in the same area . 

Ten species of highly specia lised bwrowing 
fnc:s hwater crayfish are endemic to the South 

5S Stephen D. !lopper. S,p t,, r~!:,.,r 1993. C'-v111/mrna11 BolJJny : A 
,,, •rsJJ.'f·liL•,• 0 11 r ~m,wnl m un11g,: r.:.,·:1t i 11 Sou/h.\\',•st Au.,trulia , in 
Rc nu\l\nt Vcg c t i,tion .. Ten Yca_'"'"S oa • n d..?c ndc of management 
l\n..! rcsc ,uch, Proceedings oft},., C-ry11nJrn Workshop, CALM. 

S'J Willuun,i , P.J .. llill , AL .. Tr. ,• s/11/, • of tJ,c riuer, and other 
udl.t1nd:1 o f tl1 t :1oulh lt.t. ':J l ol H°t.'.~•t...·n, AtL1trulia an,l ·lhe role: of 
t·,•,-:t'lalt''C.l bulfi•r; in their prt':11.! rt ' ll~.Jn ct11d n.·:Jlu n,lio11, lw{arch 1992, 
P1ucecdi11ul7'3 from Con;dur~ o f GrcL'n Con.f,.H-c nre , Greening 
All!lll"lllL'\ , Adl.!b idl.!. 

till W.G.Mtt11.u11ck ttnJ A=c~tt d. t:ove01bcr 1994, A 
m1t11t11-Jt'm (!11/ pL,n fur th,· Vu.s.l•' fj~ ._:r tl/11! }." J(llar_v, [xaft for t~ 
Slurc of B,,..,..,lton. pl 5 
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West. Many, only found in surface waters 
after heavy rains, have a subterranean life., 
whilst others remain active where there is 
permanent water. 

Because oftheir Gondwanan origins, they are 
of high biogeographic importance. A number 
have very limited distributions, and little is 
knowr, of how they are withstanding the 
changes occurring to most water systems.61 
The most common is the marron, which was 
widespread throughout the South West, but 
whose range has contracted significantly,62 
and is possibly still contracting as water 
quality and habitat degradation worsens. 

Gl 1'inlcy, KL., Briggs, l.M., a.rd Vollacott, S.R., (1986) Th,: 
S01t/Ji-\Ve,t P,ru-,w,Ja , Regional Synoptic Ecological Series 011 

Western Au.tnuia, unpublished, Department of Conservation and 
Environment Bulletin, Porth. 

62 Morrisey, N .M., (1978) Th< pa.rt a11d pre9"11l cfr,tribuh'on of 
Murron Cheru.:c £:nuunian,u (Smith) W,,tem Au..,troa·a. Fish. Res . 
13uJl 22 l.JS . 

3.4 ATMOSPHERE AND AMBIENCE 

Definition ~~ ... k 

Under this a1tegory we i.ncluck the clarity and 
quality of the air, as well as more difficult to 
define environmental qualiti e:i , s uch as noise 
levels, a es the tics and the s pecia I features 
that attract so many people 

Measurement 

There are scientific measures for a number of 
attributes, such as air quality and noise 
levels. But many qualities are only expressed 
through the appreciation of the people who 
live and work in the area . The increase in 
population, while most othe1· rural areas 
elsewhere, is one measw-e . The readiness of a 
large number of community groups to care for, 
and sp1ing to the defen0:: of, their local 
environment may be another rneasw-e, as is 
the proliferation of culturnl events that 
celebrate the South West. 

Much of what make the South west such a 
special place is the province of the poets and 
painters, not the scientists and the analysts. 

Significance 

Like most of Westem Australia, the South 
West has a largely w1polluted atmosphere. 
This is of added ¥Uportance as most of the 
WA's population outside Perth, lives here. 

? Little hard infonnnt io n nvaiJable 

.,. ,.,.,.,.,., l 
drab 

1:;:J; 
The general high quality of the 
atmosphere and ambience is being 
maintained. There are concerns at some 
localised instances of changed air quality, 
associated with specific industries located 
close to residential areas, and at dust 
generated dwing wban development. 
Ocrasional days of poor au- quality oro.ir 
throughout the region due to large srale 
forest or stubble bwning. 

Noise com1ected with specific industries, 
and with truck.i11g frequency tlu-ough 
residential a reas, is a lso a n iss ue for 
many res idents. 

Ovcra II, the South Wes l n: 1na ins clean 
and attmctive, but with fl·w 111cdrn nisms 
to provide obj ective m eas tu~ment of the 
incremental changes occtmi..ng 
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3.4.1 Airquality 

Generally the South West enjoys clear 
tmpolluted air, freshened daily by breezes 
blowing in off the vastness of the Indian 
Ocean. lliwever, over the whole region there 
are regular periods of lower air quality, 
particularly when an easterly air stream and 
other climatic factors combine to trap smoke 
from large fires (Control burns in the forest, 
stubble burns further inland, or large 

I 
wildfires). For instance, on the evening of 13 
November 1995, Bunbury bore an uncanny I resemblance to Los Angeles on a smoggy day. 

' Additionally, there are local concerns at 
emissions from industries that adjoin 
residential areas . The widespread use of 
wood "fires and stoves is also seen to be 
contributing to bouts of poor air quality in 
residential areas. Towns like Bridgetown in 
the lower parts of a valley are o~n subject to 
smoke filled air from domestic fires . 

At present there is no official count of the 
mrn1ber of days air quality is compromised . 
The Department of Environmental Protection 
is currently planning to establish monitoring 
sites for haze and airborne particulates at 
Busselton and Bunbury. 63 

As noted elsewhere, dust from uroan 
development sites continues to be a serious 
problem.-EPA requirements that air borne 
dust from these sites is below 1000 
miaugrams per cubic metre has been 
exceeded on many occasions, leading to 
numemus complaints from residents .64 

3.4.2 Noise 

Conc:e1ns about noise are common to a 
nuruber of communities where industrial 
activities are close to residential areas, or 
where, mads with high buck traffic run 
tluuugh residential areas or shopping 
precincts . As the peacefulness of the South 
West is treasured by so many residents, there 
is possibly a sensitivity to intrusive 
backg:mund noise fium industry or traffic. The 
town of Boyanup is a prime example. It 
straddles a main trucking route, and, on 1992 
figures, had between 440-480 trucks pass 
tluuugh each day.65 This figure is now 
pmbablymud1 higher. It has been noted that 
The "quiet bachwatcr" and nuul cha,ucter of 
Boya,wp, which many residents, new and old, 
obviously found att,uctiue, has been reported as 
eroded by the increased through 

GJ p-,r.,_ comm. Henk v~n du \Veile , DEi' , 
U,ui.bury ,28/ 11/1995 

6 ~ p-, r.,com.w Henk VunderW1ele, DEP, 13unbury. 

G5 Abn Ti..nguy 1tnd A.,,,,oci.'\tes, 1992, Propo .. ,d trwjur 
t'.tJx111.:1w11 uf pint~ l.t.11: :S<ClL'mil~ Moan! Rocu! D.1nL.111U[J , \Ve!Spi..r\c 
l1hiU.:itrie:t, p25 
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tra/7ic.66Vibration from heavy trucks is also an 
issue for residents near the main roads . 

Large developments place a h~- -iU>ise 
penalty on nearby residents. During 
December 1995 residents near Wonne1up 
lliuse reported over 680 truck movements per 
day past their homes.67 It is not lmown what 
the impact of this high level of disturoance 
may have on native birds and animals. 

Other noise pollution perceived by South West 
residents include gas guns used to scare birds 
from vineyards and orchards, irrigation 
pumps that run through the night, and timber 
mills . 

Noise control measw-es on a number of 
industries have increased in recent years, and 
are routinely included in the environmental 
assessment of new or e:-..-panded industrial 
operations, for _example, Kemerton and 
Wespine at Dardanup . 

Dust and noise constitute 48 percent of all 
complaints investigated by the Bunbury office 
of the Depa1tment of Environmental 
Protection. 68 

·,c. 

GG South West 0.,v-,lopment Authorit y. 1990, South \V,•s / 

Mi,, ~rul ""ub /,,du..Ylry Report . A11 lnfornv.1/ion ffo11dbooh, SWDA. 
!3unbury , p7 -6 . 

G7 Information conveyed by Peter Co, •. 28/ 11/1995. 

GS Annual ll,,po ,-t 1993-9 ~. E,wironmental Protection 
Authority, p62 
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-------�
The body of th.is document focuses on the phys ical changes in tJ/4 
environment. Most of the news is bad. 

/ 
There is some good news. Although it is not detailed in this report, it 
is abundantly clear that over the past decade the health of the 
environment has become widely accepted as a major issue facing the 
South West. A range of agencies now have programs aimed at 
improving environmental management, mining companies and other
businesses in the region are winning awards for environmental
initiatives, local councils are involved in the environment on a 
diversity of fronts, and there has, quite literally, been an explosion in
the number of collllllwlity groups actively wotiung to repair damaged 
paits of their natmal local environment. This signifies an llistorically
significant change in our attitude to the environment. 

But it will take time for these changes to have significant impact on
the grow1d. Currently there is little hard evidence of improvement in
any of the main indicators of environmental health. 
Significant improvements can be achieved in the next decade. There
are a wide range of agreed strategies and priority projects ready to be
implemented. There is a growing level of frustration among conncils
and groups at the need to swing greater resources l" to on gronnd
works.

Little will be achieved unless that happens.
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