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IMRODUCTION

The idea of  a one-day seminar  on the management  of  sma1l  bush areas in  the

Perth Metropol i tan region grew out  of  the need Eo br ing together  ideas and

discuss the managenent  problems of  snal l  bush areas,  The Department  of

F isher ies and t l i ld l i fe  is  p lay ing an increasing ro le in  th is  area,

par t icu lar ly  as an advisory organisat ion.  Thus,  the seminar  and these

proceedings prov ide an ideal  oppor tuni ty  for  the d isseminat ion of

in format ion.  A seninar  was a lso needed to h ighl ight  that  pLanned,  act ive

oanageuent ,  is  v i ta l  for  the surv iva l  o f  srna11 bush areas in  an urban

s e t t i n g .

The audience came f rom a d ivers i ty  of  backgrounds -  governnent  depar tEents,

Iocal  government  author i t ies,  conservat ion group6,  nenrbers of  ter t iery

inst i tu t ions and in terested members of  the publ ic .  The seminar  progran l ras

conprehensive,  based on 22 papers,  vary ing in  length f rom 10 to 20 n inutes.

Speakers were drawn f rorn a s iu i lar  d ivers i ty  of  backgrounds.

A wide range of  top ics was covered dur ing the dayts proceedings.  The day

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

r isk,  l t i lh  Kings Park being used as an exanple,  Fol lowing th is ,  managernent

of  bueh in  the Metropol i tan area was d iscussed by nernbers of  the Nat ional

P a r k €  A u t h o r i t y ,  F i s h e r i e s  a n d  W i l d l i f e ,  t e r t i a r y  i n s t i t u t i o n s  a n d

conservat ion groups.  The need for  p lanning,  in  terms of  capabi l i ty

aasessment ,  landscaping and town p lanning was d iecusged.  Sna11 animals,

par t icuLary b i rds,  were considered as an important  cooponent .  The need for

regi .onal  p lanning,  p lanning for  ind iv idual  reserves and cont inu ing

management  concluded the seminar .

The dayrs proceedings served to emphasise and re-emphasise two important

points .  F i rs t ,  such a venue for  in fornaLion exchange had long been needed.

Second,  acquis i ton or  reservat ion of  an area for  conservat ion mt6t  be

accompanied by the preparat ion and inp lementat ion of  a  manageoent  p lan.

v a 1

Susan A,  Moore 1984



FLORA OF THE PERTH REGION

N.G. Marchant

B o t a n i  s t ,  I ' I . A .  H e r b a r  i u m

The Western Austra l ian Herbar iurn is  prepar ing a handbook to the vascular

f lora of  the Per th Region.  The area def ined for  th is  purpose encompasses

the ent i re  Per th metropol i tan region and extends f rour  Gingin in  the nor th

to south of  Bunbury,  a  rota l  o f  approx imate ly  10 500 tm2 (Uap l ) .  The

region inc ludes only  the centra l  par t  o f  the Swan Coasta l  p la in and a

western por t ion of  the nor thern Jarrah fores! ,  The eastern boundary of  the

Region fo l lows a more or  less nor th-south l ine drawn between the h ighest

points  of  the Dar l ing Range;  the h 'estern boundary fo l lows the coast l ine,

i n c l u d i n g  t h e  o f f - s h o r e  i s  L a n d s .

A  t o t a l  o f  2  0 1 0  s p e c i e s  i n  1 5 3  f a m i l i e s  a r e  r e c o r d e d  i n  t h e  r e g i o n .  T h i s

i n c l u d e s  5 4 6  n a t r r r a l i s e d  a l i e n s  w h i c h  c o r n p r i s e  2 7 7  o f  t h e  t o t a l  f l o r a .  T h e

high propor t ion of  a l iens is  not  surpr is ing when one considers the amount

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

which has occurred between per th and Bunbury.  A l though species counts for

other  areas of  s imi lar  s ize are not  avai lab l .e ,  i t  seens that  the number of

n a t i v e  s p e c i e s  ( I  4 5 4 )  i n  t h e  p e r t h  R e g i o n  i s  n o t  p a r t i c u l a r l y  h i g h  i n

compar ison wi th other  areas of  s imi lar  s ize in  the South West .

vegetat ion pa! terns of  the per th Region have been wel l  documented by seddon
( 1 9 7 2 ) ,  H e d d l e  ( 1 9 7 9 ) ,  B e a r d  ( 7 9 7 9 )  a n d  H e d d l e  e t  a l .  ( 1 9 8 0 ) .  E s s e n t i a U . y ,

the vegetat ion of  !he Region consis ts  of  nor th-south ! rending zones which

c l o s e l y  f o l l o w  t h e  g e o m o r p h o l o g i c a l  a n d  s o i l  p a t t e r n s  w h i c h  i n  t u r n
para l le l  the Dar l ing Scarp.  The geornorphology and geology of  the Region
h a v e  b e e n  d e s c r i b e d  b y  S e d d o n  ( I 9 7 2 ) ,  B i g g s  e r  a 1 .  ( 1 9 g 0 )  a n d  g a p p a l

( f983) .  The soi ls  have been deal r  wi rh by Churchward and McArthur  (19g0) .

Vege!at ion

The swan coasta l  p la in suppor !s  a nunber  of  vegetat ion comprexes ranging
frorn c losed heath to open forest .  There are extensive areas of  Jarrah-Banksia
-sheoak woodlands on sandy soi ls  and numerous smalr  sedgelands and
s h r u b l a n d s  i n  w i n t e r - w e t  d e p r e s s i o n s .  T h i s  l a t r e r  h a b i t a t  t y p e ,  p a r t i c u l a r l y

i n  t h e  c a s e  o f  t h o s e  o n  t h e  h e a v i e r  s o i l s  n e a r  t h e  D a r l i n g  S c a r p ,  a r e



Map 1. The area to be covered
by the Perth Regional
F1ora .



spec ies  r i ch .  There  are  no  f igures  ye t  ava i lab le  fo r  the  nuober  o f  spec ies

recorded on  the  Coasta l  P la in .

The Dar l ing Scarp and Dar l ing Range vegetat ion complexes occupy a greater

range of  habi ta ts  due to the vary ing ra infa l1,  complex mosaic of  so i l  types

and vary ing soi l  depths,  The vegetat ion of  the Dar l ing Scarp has been

discussed by Heddle and Marchant  (  1983)  .  In  th is  area lhere are aome

Idoodlands of  Wandoo and Marr i  on the younger,  red soi ls  and extensive

heath lands associated wi th shal low soi ls .  I {arb lands commonly occur  on the

grani t ic  outcrops which are a feature of  Lhe Scarp.

Extensive areas of  Jarrah forest  occur  on the la ter i t ic  so i ls  of  the

Dar l ing Range.  There are only  three t ree species commonly encountered and

only a to ta l  o f  approx imateLy ten t ree species for  the whole Dar l ing Range

near Per th.  There are rnany shrub species which const i tu te a dense,  species

r i c h ,  h e a t h - l i k e  u n d e r s t o r e y .

F l o r i s t i c s

I t  is  possib le that  50-652 of  the tote l  nunber  of  species recorded for  the

Perth Region occur  on the Coasta l  P la in and of  these probably one-Lhi rd are

rest r ic ted to var ious habi tats  found onLy on the Pla in but  extending wel l

nor lh  and south of  Per th.  There are few recorded examoles of  local ised

endemics on the P la i  n .

A t  l e a s t  t e n  p l a n t  s p e c i e s  a r e

along the Scarp (Heddle and

r e s l r i c t e d  i n  d i s t r i b u t i o n  a n d

b e e n  s u f f i c i e n t  l y  c o l  l e c t e d .

Proteaceae

Myrtaceae

Fabaceae

A s t e r a c e a e

lhought  to  be conf ined to var ious habi tats

Marchant  1983) .  Some of  Ehese are very

others may occur  more widely  but  have not

I l 2  i n d i g e n o u s  s p e c i e s

l l l

l l l

7 0 l r l

Of the 153 p lant  fan i l ies recorded for  the Region,  35 faro i l ies conla in

natura l ised a l iens only .  Of  the renain ing farn i l ies,  the ones wi th the

highesr  numbers of  ind igenous species are as fo l lows:



These farn i l ies are thus wel l  represented in  the Region and,  a l though few

f igures are avai lab le,  i t  is  probable that  they occur  in  the same

propor t ion in  the f lora of  o ther  regions of  the south l rest .

Approximacely 667 geneta occur  in  the Per th Region,  The largest  of  these

is  Acacia 'n i th  5 l  species,  represent ing aprox imate ly  132 of  the tota l  W.A.

species of  the genus.

The number of  species of  Sty l id ium (Sty l id iaceae) ,  schoenus (Cyperaceae)

and Droaera (Droseraceae)  on the other  hand repreaent  32%, 56Z and 5OZ

r e s p e c t i v e l y ,  o f  t h e  t o t a l  W . A .  s p e c i e s  i n  t h o s e  g e n e r a .  T h e s e  f i g u r e s

probably ind icate the f requency and species r ichness of  the winter-wet

depressions referred ro earL ier .  They may,  on the other  hand,  be the

resul t  o f  the more conprehensive and systemat ic  co l - lect ing act iv i t ies

b e c a u s e  o f  p r o x i m i t y  t o  P e r t h .

In  conclus ion,  the f lora of  Lhe Per th Region is  not  except ional ly  species

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

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

degree of  habi ta l  a l ienat ion,  par t icuar ly  of  lhe Swan Coasta l  P la in.
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TI{E BUSH FIRE RISK IN TiIE PERTII METROPOLITAN REGION

John Rob ley

D i r e c t o r ,  B u s h  F i r e s  B o a r d  o f  W e s t e r n  A u s t r a L i a

The " f i re  season" for  the Per th region extends over  a 6 month per iod each

year  genera l ly  f rom Novenber to  Apr i l .

Typica l  o f  th is  season are hot  days wi th moderate to  low re lat ive

humidi t ies,  s l rong overn ight  and ear ly  norn ing easter ly  winds,  and

af ternoon sea breezes f rom the west  to  south-west .

The most  ser ious f i re  weather  condi t ions occur  wi th the easterLy movement

of  1ow pressure Lroughs fo l lowing per iods of  r is ing temperaturea.  In  these

ci rcumstances winds back f ron the nor th-east  to  the nor th-west  and

strengthen,  and there is  associated aEmospher ic  instabi l i ty  g iv ing r ise to

thunderstorms,  l ightn ing and erra l ic  f i re  behaviour ,

Dur ing a typ ica l  sunner  there wi l . l  be approx imate ly  110 days of  h igh f i re

danger,  25 daye of  very h igh f i re  danger  and 3 to 5 days of  ext rerne f i re

danger.

0n days rdhere the f i re  weather  forecaat  is  Very l t igh or  Extreme there is  a

tota l  ban on the l ight ing of  f i res in  the open a i r ,  th is  inc ludes barbecue

a n d  p i c n i c  f i r e s .

Occasional  ' rb low up"  days occur  such as those exper ienced dur ing the

passage of  cyc lone Alby in  Apr i l  1977,  when f i re  danger  condi t ions exceeded

t h e  s c a l e  o f  1 t o  1 0 0  o n  t h e  M c A r t h u r  f i r e  d a n g e r  m e t e r .

Annual  drought  (nois ture def ic iency)  factors ca lcu lated on Lhe Mount  Soi l

dryness index reach an upper  level  o f  1700 in  nost  years and the maxim.rrn of

2000 on the index was reached in  1983.

In a summer c l imate such as th is ,  vegetat ion reaches a peak of  f lamnabi l i ty

by Deceruber  in  Bost  years and main la ins th is  condi t ion unt iL  s igni f icant

autumn ra ins are exper ienced.

Adnin is t rat ion of  f i re  hazard reducEion ru les and the format ion,  equipping



and maintenance of  vo lunteer  bush f i re  br igades

a u t h o r i t i e s .

i s  v e s t e d i n  1 o c a 1

The Bush Fi res Bosrd ass is ts  wi th the co-ord inat ion of  f i re  hazard

reduccion schernes,  t ra in ing bush f i re  br igades and prov ides an adminis t rat ive,

l i a i s o n  a n d  a d v i s o r y  s e r v i c e .

W i t h i n  t h e  P e r t h  m e t r o p o l i t a n  f i r e  d i s t r i c t  t h e  W e s t  A u s E r a l i a n  F i r e

B r i g a d e s  B o a r d  p r o v i d e s  f o r  f i r e  p r o t e c t i o n ,  w h i l e  w i t h i n  S t a t e  F o r e s t s

t h i s  r e p o n s i b i l i t y  i s  v e s t e d  i n  l h e  C o n s e r v a t o r  o f  F o r e s t s .

Despi te deterrn ined ef for ts  !o  overcome the f i re  problems in  the area

contro l led by bush f i re  br igades,  the nunber  of  f i res at tended annual ly

cont inues to increase.

I n  1 9 7 6  v o l u n t e e r  b r i g a d e s  i n  t h i s  a r e a  a t t e n d e d  1 9 2  f i r e s  a n d  b y  1 9 8 3  t h i g

h a s  r i s e n  t o  I 0 0 0 .

Over  the sarne per iod however ,  Ehe average s ize at te ined by f i res has

r e d u c e d  t r o n  1 7 . 2 5  h a  t o  6 . 6  h a .

The increase in  the nurnber  of  f i res at tended can be largely  at t r ibuted to a

cont inu ing shi f t  in  the popul"at ion to l rards the suburbe snd the popular i ty

of  a  " rura l  zonetr  l i festy le .  The reduct ion in  s ize the f i res reach before

they are suppressed can be re lated to an act ive ly  mainta ined fuel  reduct ion

and st rategic  f i rebreak construct ion prograrune cover ing areas of  def ined

h i g h  f i r e  r i s k .

This  la t ter  prograrrme was fu l ly  v ind icaEed dur ing 7978 when f i res

associated wi th cyc lone r rAlby"  were conta ined l r i th  l i t t Ie  s ign i f icant

danage and no loss of  l i fe  despi te  weather  condi t ions which approx inaLed to

those of  the 1983 r rAsh [ ' Iednesday ' r  f i ree in  Vic tor ia  and South Austra l ie .

The causes of  f i res have var ied l i t t le  over  recent  years,  the nost

s igni f icant  being escapes of  f i re  f rorn burn ing of f  and rubbish d isposal

( 3 0 2 ) ,  d e l i b e r a t e  l i g h t i n g  -  a r s o n  ( 3 0 2 )  a n d  e a c a p e s  f r o m  p r e v i o u s  f i r e s ,

ch i ldren p lay ing wi th matches and operat ion of  pLant  and machinery

account ing for  a fur ther  232.



Uoder ext reme f i re  weather  condi t ions however ,  when f i res are the most

d i f f icu l t  to  conta in,  f i res associated n i th  f . ightn ing and power l ines

aasurne a s igni f icant  importance.

Given the \reather conditione which prevail in this area each suruner and

f i r e  c a u s e s  w h i c h  a r e  v e r y  d i f f i c u l t  t o  c o n t r o l ,  t h e  s o l e  t e c h n i q u e

avai lab le to  the bush f i re  organisat ion to reduce the darnage which f i res

may cause l iee in  fue l  reduct ion and f i rebreak construct ion.

The legal  besis  for  th is  f i re  management  work is  conta ined in  Sect ion 33 of

the Bush Fi res Act  which author ises local  author i t ies to  requi re o l tnera or

occupiers of  land to construct  f i rebreaks and/or  remove f i re  hazards as

speci f ied in  by- lawe or  a not ice.  These requi rements however ,  do not  b ind

the Cro\rn.

Despi te the genera l  succeaa of  these requi remenLs there is  an obvious need

to co-ord inate neaaures between loca1 auEhor i ty  areas '  to  inc lude wi th in

the management  scheEe governEen!  lands not  covered by lhe not icee and to

prepare specia l "  prov is ions covei ing areaa of  def ined h igh f i re  r isk.

The Bush Fi res Board has assurcd lh is  la t ter  responsib i l i ty  and fornulated

a f i re  protect ion p lan cover ing the aree.  This  p lan re lates to the areas

of  specia l  h igh f i re  r iek detern ined on the basis  of  known f requent  f i re

occurrence,  s teep or  rugSed terra in,  Poor  accese for  f i re  f ight ing and a

mixture of  bush areae and housing development '

These areas were def ined in  conjunct ion wi th local  author i l iee '

l l i th in  these areas f i re  protect ion measurea cal l  for  the construct ion of

s t rategica l ly  located f i rebreaks and accesa for  f i re f igh l ing,  fue l

reduct ion in  bush areas and the iso lat ion,  by cu l t ivated or  burnt  breaks '

of  knol rn f i re  sources 6uch es barbecue and p icn ic  s i tes.

F i re protect ion measurea are designed to re late to  the r isk perceived

rather  than the category of  land ownership.

Funding of  these works is  the responsib i l i ty  of  Lhe landholders concerned,

aLthough a s igni f icant  propor t ion of  the nork is  carr ied out  f ree of  charge

by volunteer  br igade s .



In  a l l  cases  the  management  ob jec t ives  o f  par t ies  concerned are  g iven due

recogn i t ion  and pr io r i t y  and the  resu l t ing  p lans  are  a  compromise  be fween

the  management  ob jec t ives  and the  f i re  p ro tec t ion  requ i rements  o f  the

comnrn i ty .

ln  the case of  fue l  reduct ion the a im is  to  nainta in a rnaxiurm fuel  loading

of  6 tonnes per  hectare which f ron exper ience is  the naximr:n loading that

can be handled by a br igade on a normal  surnner  day.

Fuel  reduct ion is  prograomed so that  at  no t ime does more than 202 of  the

overa l l  area suppor t  fue ls  to  the maxinnrm loading and a mosaic of  loadings

fron 0-5 tonnes/hectare is  nainta ined.  Depending on the vegela! ion found

on the bush areas th is  represents a burn ing rotat ion of  between 5 and 7

year  s  .

Each season the burn ing and f i rebreak progranrne is  d iscuseed r^r i th  the

landholders by of f icers of  the Bush Fi res Board and burn ing prescr ip t ions

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

a s s o c i a t e d  c o n s t r a i n t s  w h i c h  w i l l  a p p l y ,

Subsequent  to  lhe burns the areas are inspected and deta i ls  of  lhe burn

recorded on fuel  quant i ty  naps.

The system al lows for  proper  p lanning,  consuLtat ion,  execut ion and

record ing of  the work i  and to date has received a h igh degree of

co-oDerat  ion.

Those concerned in  these schemes,  in  addi t ion to pr ivate landholders,

inc lude the Nat ionaL Parks Author i ty ,  Forests Department ,  Metropol i tan

Region Planning Author i ly  and var ious local  author i t ies.

Al l  concerned r^r i th  the p lanning and impleraentat ion of  these schemes are

sensi t ive to  the fact  that  there is  a need to preserve the character  of  the

envi ronment  in  the region.  Plans are therefore executed wi th a great  deal

of  care and consul taEion.  At  the same t ime there is  an absolute requi rement

to protect  people,  the i r  hornes and the envi ronment  i tse l f  f rom the

d e v a s t a t i n g  e f f e c t s  o f  b u s h  f i r e s .

The Bush Fi res Board is  happy to advise ind iv iduals  and author i t ies on the



opera t ion  o f  these schemes and the  measures  wh ich  shou ld  be  taken to

Dro tec t  bush land areas .
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PEOPLE AND WEEDS: THE VICIOUS SPIRAL BE BROKEN?

PauI  Wycher ley

Director ,  K ings park and Botanic  Garden

Kings Park was set  as ide ( in  the p lanning sense)  for  publ ic  purposes in

January 1831,  but  not  unt i l  1872 and 1890 were the rnain areas,  approx imat ing

to the present  400 ha,  gazet ted as park land for  recreat ion.  Meanwhi le  most

of  the usable jar rah t i rser  was cut  and probably large amounts of  f i rewoocl

and k indl ing,  especia l ly  b lackboys,  were removed.  Honever ,  the most

ser ious problems in  the management  of  the two- th i rds of  K ings park which is

st i l l  nat ive bushland,  have ar isen dur ing th is  century.  One of  the mosE

ser ious problens is  the invasion of  the Park by perennia l  ve ldt  grass

(Ehrhar ta ca lyc ina) ,  I t  is  not  known prec ise ly  when and how th is  grass wae

f i rs t  in t roduced in to Kings Park and other  reaervea in  the per th area.  I t

may have been acc identa l  due to i te  use aa a packing mater ia l ,  or

d e l i b e r e t e  a s  a  p o t e n t i a L l y  u s e f u l  a g r i c u l t u r a l  s p e c i e s .  L e o n a r d  T i t s h a l l ,

an employee of  Kings Park Board f tom 1927 to 1968,  s tates that  ve ldt  grass

was encouraged as a source of  revenue,  because i t  was sold as fodder  for

h o r s e s  s t a b l e d  i n  P e r t h  u n t i l  t h e  e a r l y  1 9 3 0 ' e ,  w h e r e a f t e r  i t  w a a

recognised as a conpet i t ive weed.  Al though veldt  grass is  the most  obvious

and probably the most  danaging of  the in t roduced p lants natura l ised in

Kings Park,  there are near ly  f i f ty  others such as Br iza,  Gladio lus,

Homer ia ,  Oxa l i8 ,  Ronr lea  and Wateon ia .

Bushf i res have a lso ravaged the buehland per iod ica l ly ,  f ragnentary recordg

repor t  extensive areas burnt ,  namely 240 ha (which is  nore than hal f  the

park)  on 3 February 1933,  23 ha on 6 February 1939,  16 ha on 3 January l94 l

and I00 ha three weeks Later .  ReLat ive ly  complete and deta i led records

have been kept  s ince Novenber 1944,  when a prograrme of  fue l  reduct ion

contro l  burns was in t roduced,  In i t ia l ly  250 ha was burnt  in  the f i rsL year

and areas vary ing between 40 and 280 ha were so burnt  each year  up to 1962.

I t  was in tended to burn about  one qusr ter  of  the bushland (approx imate ly

100 ha)  each year  on a four  year  cyc le,  but  var ious fac lors inc luding

involuntary f i res upset  the prograone.  Af ter  L962 a pol icy of  f i re

exc lus ion was t r ied unt i l  1974,  when a nodi f ied systen of  less f requent  and

extensive contro l  burn ing was in t roduced,

F i g u r e s  1 A ,  l B  a n d  l C ,  2 ,  4  a n d  5
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components of  the records for  the 39 f i re  seasons commencing wi th that  for

1944/45 and concluding v i th  that  just  ended,  name Iy  1982/83.  The years

enlered on the hor izonta l  ax is  of  F igures 1A,  B and C correspond to changes

in pol icy,  especia l ly  in  1944,  1952 ar .d 7974.  No consis tent  t rend is

ev ident  in  the nunber  of  f i les each year  or  in  the nunber  or  propor t ion

at t r ibuted to incendiar ies (F igure 1A).  The area burnt  in  the largest  f i re

forms a considerable conponent  of  the tota l  area burn!  each year ,  which

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

areas prescr ibed burnt  i .n  1944/45 and i rnrnediate ly  subsequent  yeara are

taken in to account  ( these are not  shown in  the f igures,  which refer  only  to

involuntary f i res) .  The cycLic  patLern might  merely  ref lect  the t i rae taken

to bui ld  up (F igure 3)  a cr i t ica l ly  dangerous fuel  load in  those por t ions

o f  t h e  p a r k  m o r e  s u s c e p t i b l e  t o  b u s h f i r e s  ( F i g u r e  2 ) .

The physica l  character  of  Lhe park has been uodi f ied dur ing the per iod

under rev iew,  for  exarnple the Botanic  Gardens aLong the scarp and the

tVigtar  Eransect ing.  the park,  both of  low f i re  r isk,  have been added s ince

1962.  At  the sane t ine the manpolder  and equipnent  avai lab le for  f i re

f ight ing have been upgraded.  The suscept ib i l i ty  to  f i re  is  main ly  a nat ter

of  topography,  s teep s l -opes snd exposure to wind,  aLthough in  the nor thern

corner  of  the park soc ia l  factors over- r ide to impose an except ional ly  h igh

f r e q u e n c y  o f  f i r e s .

The rate of  accurnrLat ion of  fue l  (F igure 3)  is  a larmingly  rapid.  There is

def in i te ly  a dangerous s i tuat ion wi th in four  years of  the last  burn,

rdhether  del iberata or  unintent ional .  This  rnay be due !o prevalence of

Sheoak in  the t ree understorey end a lmo6t  cer ta in ly  to  the dominance of

v-e ldt  grass in  the ground cove! ,  both of  which help f i re  to  spread rapid ly .

F igure IC shows the average area burnt  in  each f i re .

T h e  d a f a  p e r n i t s  a n a l y s i s  o f  t h e  r e c o r d s  a c c o r d i n g  t o  y e a r ,  d a t e ,  d a y  o f

the week,  hour  of  the day and supposed cause of  f i re .  F igure 4 shor , ts  that

the rDosE denage,  or  largest  area burnt ,  was due to f i res which began

between 12 noon and 1500 houre (3 pn) ,  these tota l led 28I  of  a l l  f i ree and

contr ibuted 541 to the area burnt .  The number of  f i res and tota l  area

burnt  in  each 14 day per iod dur ing the 39 years are g iven in  F igure 5,  both

peak in  for tn ight  No.  14,  that  is  the f i rs t  ha l f  o f  January.  I lowever ,

whereas the curve for  nunber  of  f i res p lateaus f rom Novenber to  March,  the

tota l  area burnt ,  and a lso the average area burnt  per  f i re ,  d isp lays a urch
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sharper  peak in  January a lone.  The h igh f i re  danger  in  January and in  the

ear ly  af lernoon conforms wi th genera l  exper ience.

These severe sumrner  bushf i res damage the t ree canopy and destroy t ree

seedl ings and shrubs.  Consequent ly  more l ight  penel rates both ver t ica l ly

and la tera1ly ,  which encourages st rong regeneral ion of  ve ldt  grass f ron

underground rh izomes,  and root  compet i t ion wi fh the t rees for  moisture and

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

unl ike ly  that  any method of  ve ldt  grass reduct ion or  contro l ,  for  example

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

and shrub cover  can be restored and rnainta ined.

The responses of  ind iv idual  naEive species to veLdt  grass conpet i t ion and

the f requency,  in tensi ty  and season of  burn ing vary.  Red and Oreen

Kangaroo Paw (Anigozanthos mangles i i )  and gea Crest  (Hel ichrysuo cordatuur)

s e e r n  t o  b e  r e L a t i v e l y  l i t t l e  a f f e c t e d  b y  v e l d t  g r a s s  a n d  t o  r e s p o n d

favourably  to  nore f requent  burn ing.  Mi lknaids (Burchard ia urnbel la ta)  and

C o n o s t y l i s  a c u L e a t a  a r e  r e s p e c t i v e l y  s l i g h t l y  d e p r e s s e d  a n d  s l i g h t l y

favoured by f requent  burn ing,  but  both are depressed by ve1.dt  grass

compet i t ion.  The Yel low But tercup ( t i ibber t ia  hyper ico ides)  has a very low

reproduct ive capaci ty  by seed and depends for  i te  eurv iva l  in  nature on the

indiv idual  p lanl rs  longevi ty  which may be as m.r  ch as a century;  i t  seems to

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

and to respond very adversely  to  t rampl . ing,  mowing or  other  physica l

d i s t u r b a n c e .

0rchids such as Cor{s l ip  Orchid (Caladenia f lava)  and pterosty l is  speciee

presen!  a paradox in  re lat ion to f i re ,  f lower ing speci rnene are more v is ib le

in recent ly  burnt  areas,  but  the i r  populat ions decl ine in  more f requent ly

burnt  areas,  presumably due to burn ing of  the tubers and loss of  sub-sur face

nould.  Super f ic ia l ly  orchids do not  seen Eo be af fected by veldt  grass

conpet i t ion over  the range studied,  but  th is  may be because they are so

sensi t ive that  any grass invasion is  detr imenta l .  pr ick ly  Moses (Acacia

pulchel la) ,  which is  inpor tant  in  Kings park as i t  prov ides protec! ive

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

hot  f i ree at  in tervals  of  f ive or  nore years.  Sorae species such as Ribbed

l l akea (Hakea cos ta ta )  a re  se ldom seen except  a f te r  severe  burns .

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



Vel t l t  grass increases the rate at  which dangerous fuel  loads bui ld  up and

the rate at  l rh ich wi ld f i res spread.  In  lhe absence of  ve l t l t  Srass severe

buehf i res have var ious natura l  e f fecte,  adverse and benef ic ia l ,  on the

di f ferent  conponents of  the nat ive f lora and thei r  in teract ions,  but  l there

there is  ve ldt  grass severe n i ld  f i ree are cumrlat ive ly  detr inenta l ,  These

f i ree increase veLdt  gra8s conpet i t ion and dominance through the destruct ion

of  the t ree canopy and suppression of  t ree and shrub regenerat ion.  People

who l ight  f i res,  acc identa l ly  or  del iberate ly ,  comPlete the v ic ious spi ra l .

When lhe known caugee of  the Kings Park bushf i res are examined,  none is

found to be due to natura l  csusea such as l ightn ing or  spontaneous

con:bust ion,  There nay be such cases arnong those whose cause could not  be

i t lent i f ied,  honever  as far  as can be determined a l l  the f i res considered in

th is  rev iew were l i t  by people a i ther  acc identa l ly  or  del iberate ly ,  the

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

by cause,  the bushf i res in  Kings Park over  the last  39 years.

CAU SE NO. OF

FIRES

I,IEAN

AREA

LARGE ST

AREA

TOTAL AREA

BURNI (h8)

I NCE NDIARIES

UNKNOWN

SIOKERS

VARIOUS*

3 5 1

( 7  3 )

69

( 1 4 )

32

( 7 )

30

( 6 )

482

( r 0 0 )

208
(42)

_t Jo

( 2 8 )

6 t

( 1 8 )

59

( 1 2 )

494

( r 0 0 )

t . 6 9

(172 )

0 . 5 1

0  . 3 7

1 1 7  )

0 . 5 1

( s 2 )

0  . 9 8

( 1 0 0 )

8 0  . 0

(  1 0 0 . 0  )

2 6  . 0

( 3 2 . 5 )

5 . 0

( 7 . s )

8 . 4

( r 0 . 5 )

80  .0

(  r 0 0 . 0  )
ALL

*campers,  drunks,  ch i  ldren,

f  i r e s  ,  e t c .

f i reworks,  escapes f , rom contro l '  or  rubbish
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When severa l  f i res have been l i t  s imul taneously  or  t races of  the neans of

l ight ing the f i re  surv ive,  there is  l i t t le  doubt  !ha!  an incendiary was the

cause.  Most  incendiar ies presunab ly  in tend thei r  f i res to  burn and

therefore l igh l  f i res so Ehat  lhey are not  l ike ly  to  be detected,  do not

repor t  the i r  f i res or  Ery to  put  them out .  Incendiar ies may be mot ivated

by mal ice,  pyromania or  a bet ie f  that  burn ing is  good for  the bush or  wi l l

dr ive out  snakes and undesi rables.  Apar t  f rom being the largest  s ing le

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

burnt .  By contrast  f i res l i t  acc identa l ly  by smokers are u6ua1ly prompt ly

repor ted and ef for ts  made by the ceu8al  par ty  to  put  them out .

I {h i le  we cannot  af ford to  ignore any cause of  f i re  or  neglect  any

precaut ions,  I te  must  pay specia l  a t tent ion to the incendiary dur ing per iods

of  h igh f i re  r isk.  h /h i le  recognis ing the need to prescr ibe f i re  to  manage

the vegetat ion for  posi t ive purposes as wel l  as protect ion,  so powerfu l  and

dangerous a tool  cannot  be a l lowed to pasa in to the wrong hands,  Parks are

for  people and Kings Park is  f ree ly  open to the publ ic  at  e l l  t imes.  Thus

there is  nei ther  the in tent ion nor  prospect  of  exc luding people.  Perhaps

the in f luence of  incendiar ies on the v ic ious spi raL may be contro l led by

encouraging rnore people to  use the Park nore extensive ly ,  and thereby

exerc ige survei l lance over  each other .  Therefore access by dual  use

pedestr ian and cyc le paths is  being inproved.  Educat ional  and in lerpretat ive

progranmes have been in i t ia ted to make the bushLand more at t ract ive,

understandable and enjoyable and to 80 mot ivate people to  v is i t  i t  and

D r o t e c t  i t .
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OBSERVATIONS IN KINGS PARK

Al ison Bai rd

B o t a n i s t

Sampl ing of  Vegetat ion

QuanEi t .a t ive work by s tudenEs in  the Park was in i t ia ted by Dr Armstrong in

f936.  QuadraEs 6 yds x 6 yds were Pegged out  and napped and were then

re-napped at  in tervals  over  succeeding years '  Other  quadraLs r tere Put  down

dur ing the next  fen years.  gome of  theae Permanent  quadrats were destroyed

or  lost ,  but  a fe t ,  lasted for  30 years or  more '

In format ion f roo these showed:

A.  The Long pers is tence of  the comton smal '1  shrube'  auch as l t ibber t ia '

Davies ia,  Oxylobium, Ster l ing ia,  and some of  the sedge c lumps'  The

shrubs ldere burnt  of f  severa l  t imes but  sprouted and regained lhe i r

f o r m e r s i z e . T h e c h a n g e s i n s i z d o v e r 3 0 y e a r a w e r e v e r y s m a l l .

B.  The entry  and increaee of  ve ldt  graes in  the quadraEs'

other  samPl ing of  the vegetat ion was done by gtudenEs'  psr t icu lar ly  dur ing

the 19508,  and considerebl"e data was accumJlated on the d is t r ibut ion and

abundance of  species.  Dis t r ibut ion of  ve1 ' l t  g fasc ldas a lso recorded'  This

sarnpl ing wae done in  the south-wes!  hs l f  o f  the bush area of  K ings Park '

ve ldt  grass was thought  to  have come into the Park through the univers i ty

grounds and by 1939 i t  was wel l  establ ished in  the open Tuar t  s ices aL the

t o p  o f  L o n k i n  D r i v e .  B y  1 9 5 5 ,  a f t e r  t w o  f i r e s  i n  1 9 3 9  a n d  1 9 5 2 '  i t  h a d

becone very dense.  The grass spraad a long f i rebreeks -  the edges of

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

-  and f rorn these f i rebreaks in to the adjacent  bush '  par t icu lar ly  af ter

f i r e s .  E s t a b l i s h m e n t  o f  v e l d t  g r s s s  w a s '  a n d  s t i l l  i s ,  e a s i e r  i n  o p e n

Tuart  than in  lhe denser  Banks ia-  Casuar  i  na s tands '

Regenera t ion  o f  the  undergrowth  a f te r  f i re

Th is  has  been one o f  my spec ia l  in te res ts  and ooEes and photographs  have
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been taken af ter  par t icu lar  f i res.  A l ruost  a l l  o f  lhe low shrub species,

the  w ing  monocots  and Xanthor rhoeas and Macrozamias  sprou t  v igorous ly ;

these are a l l  shrubs \ ' r i th  rnul t ip le  shoots f rom woody rootstocks.  This

growth is  rapid conpared wi th lhe s low gronth in  unburnE bush and f lower ing

is  par t icu lar ly  good in  the second,  th i rd and four th years fo l lov ing the

f i re .  In  long unburnL bush the p lants becorne very s t raggly ,  they are ofEen

insect  in fested,  and may become par t ly  snothered by fa l len leaves,

P a r t i c u  l a r  l y  u n d e r  C a s u a r i n a .

The few species which are k i l led by f i re  -  the ta11 shrubs Conospermum

( Snoke Bush) ,  AdenanLhos (Woo1ly Bush)  and Dryandra,  each in  rather

r e s t r i c t e d  a r e a s ,  w i t h  t h e  w i d e s p r e a d  A c a c i a  p u l c h e l l a  ( p r i c k l y  M o s e s ) ,

a lso the Pi roelea rosea (Rose Banj ine)  and the smal l  Gornpholob iun tomentoaum

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

produce very few seedl ings,  ere the ta11 handsone heath Leucopogon

racemuLosus and the purp le CaLytr ix  f raser i  (  Surnrner  Fr inge-Myrt le) .  These

have becorne a lnosl  ex l inct  in  the western greas.

Fi re s t i ruJ lates f lower ing in  some species,  such as Xanthorrhoea and

S t e r l i n g i a .  H e r b a c e o u s  s p e c i e s  u s u a l l y  f l o w e r  b e t t e r  l r i t h  t h e  s h r u b

conpet i t ion reduced by f i re ,  due to the increased avai lab i l i ty  of  l ight  and

nutr ients f rom the ash.  The most  s t r ik ing f i re  weed is  the annual  spear

grass ! !9pg cornpressa,  which is  very conspicuous wi th i ts  long golden awns,

abundanl  af ler ,  and conplete ly  absent  bel l reen f i res.

The season of  burn a l ters  the sequence of  the regenerat ion.  Autumn burns

favour  the herbaceous species which have p lenty of  bare ground for  seed

gerrn inat ion or  gro l r th  f rom corrns or  tubers,  before the shrub cover  is

re-establ ished.  Unfor tunate ly  i t  is  not  only  the nat ive species which are

aided but  a lso the veldt  grass,  Gladio lus and Cape Tul ip ,  which are r ruch

Iarger  and more aggressive than the nat ive herbs.  Spr ing burns are more

sui table as they g ive the shrubs t ime !o become wel l  establ ished before the

winter  ra ins and Lhe accornpanying growth of  herbs.

On the other  hand,  seedl ings of  nat ive species are favoured by suruner  or

autunn burns.  Spr ing burns may however  endanger nest ing b i rds.  Therefore

select ion of  a  burn ing regi roe is  dependent  on management  pr ior i t ies.

r t  is  wel l  knordn that  sumurer  wi ld f i res severe ly  danage adul t  t rees and k i l l
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sapl ings,  whereas u i ld  contro l  burns do rn in imal  damage.  One of  the former

Directors of  K ings Park,  Dr  Watson,  had a pol icy of  contro l  burns in  smal l

areas,  and th is  prov ided protect ion against  wi ld f i res,  Magni f icent

d isp lays of  wi ld f lowers resuLted,  but  th is  was before the advent  of  ve ldt

grass,  Tree deter iorat ion,  par t icu lary of  the Tuar t -Jarrah woodland,  has

been d iscusget l  in  a paper  by Dr  Beard in  1967 and by Dr Wycher ly  in  h is

paper  today.  Casuar inas are very badly  daroaged by f i re .  I {owever ,  they do

surv ive,  a lbei t  in  a nut i la ted condi r ion wi th hol lowed out  t runks,  poor

canopy and low fo l iage (which suppresses undergrowth and increases the f i re

hazard) ,  Banksiss appear  to  be the least  damaged by f i re .

Conc 1u s ion

The f lower ing undergrowth,  wi th  i ts  low shrubs,  Blackboys and sedges,  is

very s table,  as i t  is  conposed of  long L ived s low growing p lants weI l

a d a p t e d  t o  p e r i o d i c  f i r e s  ( i f  c h e s e  a r e  n o t  t o o  f r e q u e n t  o r  i n t e n s e ) .

Prov id ing the canopy or  shrub cover  is  dense veLdt  grass does not  penetraEe

easi ly .  However,  non thet  the seed is  widely  d is t r ibuted any f i re  or

s imi lar  d is lurbance wi l l  encourage i ts  fur lher  spread.

In concl"us ion,  anyone involved in  ecology soon reaLises that  there are no

easy ansners to  the problens of  complex vegelat ion associat ions faced r . r i th

d is turbance.  Every associat ion,  in  fact  every species,  behaves d i f ferent l .y

in  response to f i re ,  drought ,  conpet i t ion and d is turbance.  Thus,  what  is

good for  one species raay be bad for  another .

More deta i l  on lhe above topic  is  g iven in  a paper  in  the Journal  o f  the

R o y a l  s o c i e t y  o f  W . A .  ( 1 9 7 2 ) .
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NAT IONAL PARK MANAGE}'E NI

Co 1 in

D i r e c t o r ,  N a t  i o n a l

In  th is  regard nat ional  parks are

reserves than mo€t  smel l  bush areas

Honever ,  i t  is  l ror th set t ing nat ional .

a r e a s .

Sanders

Parks Author i ry  of  WA

IMRODUCTION

Net iona l  parks  are  on  the  who le ,  super io r  e lements  o f  the  landscape and o f

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

In  th is  regard they are usual ly  large areas which are both scenica l ly

at t ract ive,  and conta in a se l f -susta in ing ecosystem. Moreover ,  nat ional

parks are a natura l  her i tage conserved and presented for  the comnuni tyr  s

recreat  ional  enjoyrnent  and inspi rat ion.

genera l ly  larger  and rnore d iverse

in the Per th Metropol i tan Region.

parks in  context  n i th  these smaLler

The Stater  s  65 nat ional  parks and reserves,  vested in  the Nat ional  parks

Author i ty ,  are sreaa of  s ign i f icant  ecenic  grandeur  and they poasess many

a t t r i b u t e s  a t t r a c t i v e  t o  t o u r i s t s .  L a s t  y e a r  l . l  r n i l l i o n  p e o p L e  v i s i t e d

them end in  th is  respect  the nal ional  park systen prov ides a major  tour is t

drawcard.

HISTORY OF NAT IONAL PARKS

The wor ld 's  f i rs t  nat ional  park was establ ished in  1872 at  ye l lo t rs tone in

USA. I t  was recognised at  that  t ime that  ye l lonstone was a region which

exhib i ted very h igh scenic  at t ract ions,  as wel .1 as geoLogical  feature6 and

bio logica l  e l "enents thaE l rere unique to the aree and were not  known (at

thst  t ine) ,  e lsewhere in  the Uni ted States,  and in  th is  regard they were of
tnat ional r  s ign i f icance.  Hence the ! i tLe t rNat ional  parkt ' .

AustraLia set  as ide the wor ldr  g second nat ional  park,  the Royal  Nat ional

Park south of  Sydney,  in  1879.  l toreover ,  soon af terward,  NSW also reaerved

the th i rd nat ional  park -  Kur ingai  Chase,  nor t t  o f  Sydney on the southern

t r ibutar ies of  the Hawkesbury River .
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WesLern Austra l ia  rdas rather  la ter ,  wi th  nat ional  parks as such not  being

establ ished unt i l  l93 l  rhen Yanchep,  which had been reserved s ince 1905 for

Caves,  F lore and Heal th,  was declared a nat ional  park.  A few o lher

so-cal led nat ional  parks in  the wider  Metropol i tan Region were set  as ide

later ,  and tended to be smal l  areas for  park land or  recreat ion.  These do

not  fa11 wi th in preaent  day cr i ter ia  for  naEional  Parks.  These gmal l

reserves inc luded John Forrest ,  tesmrrd ie Fal1s,  Gooseberry Hi l l  '

Kalamrnda,  Serpent ine and Walyunga Nat ional  Parks.

With regpect  to  in ternat ional  cr i ter ia  re lat ing to nat ional  Parks -  the

lnternat ional  Union for  Conservat ion of  Nature and Natura l  Resources (which

i s  a  d i v i s i o n  o f  U N E S @ ) ,  e s t a b l i s h e d  a  d e f i n i t i o n  o f  n a t i o n a l  p a r k s  i n

1959,  which enbracee to vary ing degrees,  the many nat ional  parks of  th is

S t a t e .

"A Nat ionel  Park is  a re lat ive ly  large area (1)  where one or  severa l

ecosysEenB ere not  mater ia l ly  a l tered by human explo i ta t ion and

occupa! ion,  t there Plant  and animal  species,  geomorpho log i  cs 1 s ices and

h a b i l a t s  a r e  o f  s p e c i a l  s c i e n t i f i c ,  e d u c a t i v e  a n d  r e c r e a L i v e  i n t e r e s E

or t rh ich conta ins a nature l  landscape of  great  beauty and (2)  where the

highest  conpetent  author i ty  of  the country  has taken stePs to PrevenL

or to  e l , in inate as soon as possib le exPlo i tac ion or  occuPat ion in  the

whole erea and to enforce ef fect ive ly  the resPect  of  ecologica l ,

geonorpho Logi  ca I  or  aesthet ic  fea lures which have led to i ts  establ ishnent

and (3)  where v io i tors  are s l . lo l ted to enter ,  under  specia l  condi t ions,

for  inepi rat ional ,  educat ive,  cu l tura l  and recreat ive purposes" '

In  respect  of  I {estern Austra l ia ,  the Nat ional  Parks Author i ty  has publ ished

i ts  l tanagenent  Pol ic ies which note the!  nat ional  parks in  th is  gtate,  in ter

a l ia ,  should meet  the fo l lowing cr i ter ia .  They should be:

a)  spacious area6,  outatandingly  super ior  in  natura l  qual i t ies and

beau ty ;

large enough to perrn i t  appropr ia te publ ic  use and enjoyoent

together  wi th the cont inuous and ef fect ive management  of  the p lant

and animal coranrnities;

b )



c)  capable of  oanagement  perrn i t t ing a wide range of  oppor tuni t ies

non-urban enjoyment ,  such act iv i t ies being subject  to

over- r id ing necessi ty  to  preserve the nalura l  features;

conta in ing a d ivers i ty  of  natura l  resources

scenery and fealures of  sc ient i f ic  in terest .  and

inc luding f  ine

having suf f ic ient ly  low boundary length to area ra! io  to  wi thstand

the deleter ious ef fecLs of  incorupat ib le neighbour ing land use.

Moreover ,  the Management  pol ic ies observe that  . . .

the purpose of  Nat ional  parks is  to  preserve for  a l l  t ine,  scenic

b e a u t y ,  w i l d e r n e s s ,  n a t i v e  w i l d 1 i f e ,  i n d i g e n o u s  p l a n t  L i f e  a n d  a r e a s  o f

sc ient i f ic  importance,  whi le  a lso prov id ing for  the apprec iat ion and

enjoyment  of  these th ings by the publ ic  in  such ways and by such means

as wi l l  leave them for  fu ture generat ions as l i t t le  inpai red as
p o s s i b  l e ,  t l

In  the mid I950rs,  the Austra l " ian Academy of  Science eought  the v iews of

the Austra l ian ec ient i f ic  cornmrni !y  on the adequacy of  nat ional  parks and
nature reserves in  Austra l " ia .  rn  l {estern Austra l ia  a sub-cornmi t tee of  the

Austra l ian Academy of  sc ience,  which inc luded academice and governnent

of f icere,  l raa set  up in  1958,  to  prepare a repor t  on the need for  reserveg,

The docurnent  was f ina l ised in  1962,  and d iscuesed the desi rabiL i ty  of  an
extended netnork of  conservat ion reaervea for  I {estern Austra l . ia  besed on
the ex is t ing s t ructure.  o ther  recommendat ions were made regarcr ing rand
acquis i t ion for  fu ture conservat ion reaerves.  Consequent ly ,  by the la te
l 9 5 0 r s  a n d  e a r l y  1 9 7 0 ' s ,  a  n u m b e r  o f  l a r g e  e c o l o g i c a r r y  s e r f - s u s t a i n i n g
nat ional  parks were dedicated,  inc luding Cape Ar id,  Cape Range,  Chichester
Range,  Drysdale River ,  ce ik ie  corge,  I taners ley Range,  Watheroo ancl  Windjana
G o r g e .

rn 1972'  one of  the f i rs t  acr ions of  the newly estabr ished Envi ronmentar
Pro lect ion Author i ty  was !o set  up a Conservat ion Through Reserves
Conni t tee (6TRC),  This  Commit tee d iv ided Western Austra l ia  in to tz
denographic  and geornorpho 1og i  ca I  systems,  and each of  these was considered
in respect  of  representat ive areas of  land l ror thy of  reservat ion,  The

terms of  reference g iven to CTRC were r to  rev iew and update the 1962

fo r

the
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recommendat ions of  a  sub-coroni t tee of  the Austra l ian Acadeny of  Science

(wA) wi th respect  to  nat ional  parks and nature reserves of  lhe StaEe, l

Subsequent ly ,  the Envi ronmenta l  Protect ion Author i ty  brought  forward,  in  a

ser ies of  three rRed Books ' ,  i ts  own recommendat ions for  the establ ishnent

of  nat ional  parks and nature reserves throughout  Western Austra l ia .  The

System 6 area which erubraces the greater  Metropol i tan Region has yet  to  be

r e p o r l e d  o n  b y  t h a t  A u t h o r i t y .  ( R e l e a s e d  M a y  1 9 8 4  -  e d i t o r ' s  n o t e )

MANAGE ME NI OF MTIONAL PARKS

The Nat ional  Parks Author i ty  Act  requi res the Author iEy to develop

guidel ines for  the operat ion and conservat ion of  i ts  nat ional  parks '  In

th is  regard,  pol ic ies have been es labLished that  are f ramed to:

a)  conserve the nature l  env i ronment ,  preserve and enhance nalura l  beeuty i

b)  contro l  and manage,  nainta in,  s tudy,  care and res lore the natura l

a n r r i  r n n n o n t '

c)  prov ide and mainta in access and fac i l i t ies for  publ ic  recreat ion and

ut i l isat ion whereby the conmrni ty  can enjoy the beauty of  the natura l

envi ronment ;

d)  p lan and contro l  recreat ion and ut i l isat ion to be compat ib le l t i th  the

preservaEion of  the natura l  env i ronurent ,  and

e)  prov ide in format ion serv ices and educate the conrm-rn i ty  in  re lat ion to

the use and enjoynent  of  the fac i l i t ies avai lab le,  and to the

understanding and apprec iat ion of  the natura l  feetures '

However,  because the State is  so large wi th rnany remote regions '  the

A u t h o r i t y  h a s  g r e a t  d i f f i c u l t y  i n  f u l f i l l i n g  t h e s e  c r i t e r i a .

I f  we examine the parks near  Per th which are regional ly  l inked to the

Metropol i tan srml l  bush reserves,  we can denonstrate tha!  about  600 000

people per  year  use our  var ious recreat ional  areas (see d iagrarn) .

E l s e w h e r e  i n  t h e  S t a t e ,  t o u r i s t  d e r n a n d s  a r e  n o t  a s  h i g h ,  b u t  t h e y  a r e
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cer ta in ly  localLy concentrated.  For  example,  in  the Ki rnber ley Region,  the

nat ional  parks at  Geik ie Gorge and Windjana Golge cater  for  about  15 000

and 4 000 campers respec! ive ly  per  tour ie t  season (Apr i I  to  october) .  In

the Pi lbara Region,  par t icu lar ly  Hamers ley Range Nat ional  Park near

Wit tenoom (r^rhere there are spectacular  gorges)  four ism reached 36 000

vis i tors  in  1982.  Uoxeover ,  fur ther  t r 'est  a t  Mi l ls t reaxn Nat ional  Park,

18 000 tour is ts  were recorded last  year ,  r th i ls t  a t  Cape Range Nat ional  Park

on the coast  near  Exmouth.  23 000 v is i tors  were recorded.

This  1evel  o f  tour ism places a meaurab le  pressure on the NPA par t icu lar ly

when i t  is  real ised that  the Author i ty  has only  four  res ident  rangers in

the North- lJest ,  For tunate ly ,  however ,  the Author i ty  has l3  caravan-based

mobi le  rangers,  so lne of  whom are stat ioned in  the Pi lbara and Kinbere ly

Regions throughout  the lour is t  season,  to  ass is t  in  management .

The mid-coast  of  Western Auetra l ia  has the rnagni f icence of  Kalbarr i ,  an

a r e a  w h i c h  o f f e r s  t h e  v i s i t o r  a  v a r i e t y  o f  a l t r a c t i o n s .  0 n  t h e  o n e  h a n d ,

there is  Kalbarr i  Nat ional  Park which inc ludes the l turch ison corge,  the

coasta l  heath which is  a r io t  o f  wi ld f lowers in  spr ing and ear ly  aur t rner ,

and the coaste l  c l i f fs  and gorges;  and on lhe otherr  the town over looks the

beaut i fu l  Murchison River  estuary l { there both in-shore and of f -shore water

b a s e d  r e c r e a t i o n  i s  a  h i g h l i g h u .  T h e  N a t i o n a l  P a r k s  A u t h o r i t y  e s t i m a t e g

that  there are about  140 000 tour is t  movementa per  year  wi th in the Kalbarr i

Nat ional  Park.  Thie f igure is  der ived f rom honour box coLlecEions which

a r e  m a d e  a t  v a r i o u s  l o a l i t i e s ,  a n d  w h i c h  i n d i c a t e  l h a L  n o s t  t o u r i s t s  v i s i t

a  nurnber  of  aEtract ions wi th in the Park.

Far ther  south near  Cervantes in  Nambung Nat ional -  Park the rnain tour is t

a t t r a c t i o n  i s  t h e  ' P i n n a c l e s  D e s e r t r  -  a n  a r e a  o f  s t a r k  l i m e s r o n e

structurea standing in  a barren sandy wi lderness.  This  landscape is  wel l

known in  pronot ional  p ic tures of  t r {estern AusEral ia .  The overa l l  level  o f

v ie i ta t ion Eo the area is  present ly  unknown.  Honever ,  v is i tor  numbers are

s u f f i c i e n t l y  h i g h  f o r  a  t o u r i s t  o p e r a t o r  t o  r u n  a  s u c c e s s f u l  b u s  t o u r

through the area,

In the South l lest ,  the beauty of  the

Karr i  forest  at  Wa lpo 1e-Norna 1up

Torndi r rup Nat ional  Park at  A lbany

and the Natura l  Br idge)  are a l l  wel l

Leeuwin-Natura 1 i  s  te  Nat ional  Park,  the

and Penberton Nat ional  Parks,  and

(which inc ludes the cap,  the Blowholes

k n o w n  a n d  w e l l  v i s i t e d .  A d d i t i o n a l l y ,
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the mounta inous and botanica l ly  r ich St i r l ing Range and.Porongurup Nat ional

Parks have been favoured areas for  tour ism for  many years,  par t icu lar ly

dur ing the wi ld f lower season.

To the east  is  the Fi tzgera ld River  Nat ional  Park,  between Bremer Bay and

Ravensthorpe,  where approx imale ly  600 endemic species of  f lora have been

recorded.  This  nat ional  park,  l ike Kalbarr i ,  conbines the var ious e lements

of  scenic  grandeur  of  the coast  and h inter land,  wi th  both the mounla inous

t e r r a i n  o f  t h e  B a r r e n  R a n g e s ,  a n d  i t s  b i o l o g i c a l  r i c h n e s s  a s  d e n o n s t r a t e d

by the superb f  lora.

In  the Esperance region there are four  nat ionaL parks which are v is i ted by

tour is ts  fo l lowing the r rLeeuwin Waytr .  These are Stokes and Peak Char les

Nat ional  Parks near  l tungl inup,  Cape Le Grand Nat ional"  Park east  of

Esperance and Cape Ar id Nat ional  Park a fur ther  100 km eestward.  Cape Le

Grand is  a najor  tour is t  a t t ract ion for  the Esperance region where features

of  Landforo,  f lora and fauna and the coast  are beaut i fu l ly  in terre lated.

The sane can be said of  Cape Ar id Nat ional  Park,  south of  BaLladonia,  which

enconpassea a Large area inc luding Mt Ragged.

The successfu l  managenent  of  th ie  d iverse sui te  of  nat ional  parks which are

spread regional ly ,  and which inc lude a range of  c l inatee and an enormous

divers i ty  of  land forrns,  as wel l  ae of  f lore and fauna,  can only  reasonably

be oet  through the serv ices of  a  dedicated ranger  workforce.  In  th is

regard,  lhe ranger  is  the backbone of  operat ions and the in ter face wi th the

publ ic ,  ass is t ing the v ia i tor  in  h is  understanding of  the envi ronment  as

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

a c t i v i t i e s  i n  p u b l i c  r e l a t i o n s ,  t h e  n a t i o n a l  p a r k  r a n g e r  a s s i s t s  i n  t h e

s c i e n t i f i c  a a s e s a m e n !  o f  n a t u r a l  a r e a s ,  a s  w e l l  a s  i n s t i t u t i n g  a p p r o p r i a t e

f i re  management  pract ices.  As noted in  other  papers at  th is  Seminar ,

W e s t e r n  A u s t r a l i a n  f l o r a  i s  s e n s i t i v e  t o  f i r e ,  e i t h e r  b e i n g  s t i m r l a t e d  b y

i t  o r  p r e f e r r i n g  l o n g  p e r i o d s  w i t h o u t .  E i t h e r  w a y ,  g u c h  f l o r a  e x i s L s  i n

nat ional  parks,  and a knowLedge of  these p lants and of  the h is tory of  f i re

in  the area,  is  necessary for  successfu l  nanageuent .

Moreover ,  the Nat ional  Parks Author i ty  has a dual  responsib i l i ty  to  protecE

i ts  nany parks f roo the ingress of  f i res onto the reserves,  and an equal ly

weighted responsib i l i ty  to  ensure that  i f  f i re  sEarts  in  a park,  that  i t

doea not  escape onto pr ivate proper ty .  This  is  an arresone task to fu l f i l .
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In conoequence, the Authority has a Large arnuaL fire nanagelhent ibudget fot'

the purpose of constrircting fire breake, fire lines for control burna, cnd

for the purchase of appropriate equiprent. This tudget, hotrever, iis

inadequate for the task at hand.

In these respects, national park sanageoeflt iB not diesirnilar to that of

smal l  bueh reservea,  i t  is  juat  on a Inrch larget  ecale.

coNcLusroNs

This paper hag been put foruard in an endeavour to Place in context th€

differences and sinilarities bet$een n€tional parks !g !g and snall bush

r e S e r v e g .

National Parks end Bnall bu6h areae euffer the same problens and there jie a

real need to narehal eufficient nanageoent €upport to protect snd conserv€

these areas, and yet at th€ eame t itre provide opportunities for 'the

comrnity to discovef, end to €njoy th€ir h€rltage.
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}'ANAGE }.IE NI OF MTIONAL PARKS IN TIIE PERTH METROPOLITAN REGION

Ron llaterhou se

Super in tendenE,  John For res t  Nat iona l  Park

INTRODUCTION

There are n ine nat ional  parks wi th in the Per th Metropol i tan region.  These

parks have e tota l  area of  8  500 ha and range in  e ize f rom Yanchep

(approxi rnate ly  3 000 ha)  to  cooseberry l l iLL (33 ha) .  F ive of  these parks

are eubject  to  considerable v ie i tor  preaaure wi th toLal  v is i tor  nur$ers of

ebout  500 000.  Thue,  we have I  200 000 feet  t raraping about  in  these parks

each year ,  but  there is  more to park management  than just  feet .

MANAGE MENT PRINCIPLES AND PROBLEMS

Under the Nat ional  Parks Author i ty  Act ,  one funct ion of  the Author i ty  ig
r r to  preserve snd enhance the natura l  beauty of  the State,  and Eo prov ide

and mainta in fac i l i t ies for  the enjoyment  of  that  beauty by Lhe conmrni ty . r l

When analysed,  th is  creates problems for  nanagenent .  How does one enhence

the natura l  beauty or  prov ide fac i l i t ies for  the enjoyuent  of  that  beauty

ni thout  af fect ing i t?  Any fac i l i ty  prov ided would normal ly  Eean the

de€truct ion of  par t  o f  the envi ronment  in  the imediate eurrounds.  The

provis ion of  roads,  park ing areas,  naLk t ra i ls ,  to i le ts  and eo on mrs!  be

at  the expense of  the envi ronment ,  e i ther  by physica l  locat ion,  or  as a

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

largeLy under  our  contro l ,  as s tepe can be leken to n in i rn ise danage,  but

the use of  the fac i l i ly  by the publ ic ,  and the resuLt ing danage is  mrch

harder  to  contro l .  Factors such ag l i r ter  and eroeion quick ly  becone

apparent .  The ef fect  o f  f i re  and spread of  d ieback are ru. rch a lo l rer  to

show, but  are nonetheless importent .

How do lre handle these present day nanagement problerns?

Firs t ly ,  todayre managenent  has inher i ted development ,  that  is  the layouc

and fac i l i t ies of  many years ago.  This  is  par t icu lar ly  the case in  yanchep

and John Forrest  Nat ionaL Parks,  and to a lesser  exEent  in  l fa lyunga,

Serpent ine and Leam-rrd ie.  Greenmount ,  Gooseberry Hi l l ,  Kalam.rnda and
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Neerabu? are undeveloped as far as faciXities for th€ pubrliic a,ne conserrned.

Thus in the former parks it is the maintenaoce, correctio,o crf fallts and

combat t ing the envi ronmenta l  e f fects  of  earLy development ,  whi  ch occupies

much of  our  t ime.

Secondly, we have the visitor, whom we regard as a VIP, and. ae such,. s.hror:.ld

be g iven every oppor tuni ty  to  enjoy the parks.  The problem is ,  hovever ,

that  the presence of  the v is i tor  in  the park leads to degradat ion o. f  the

p4rk envi ronment ,  Thus we have the conf l ic t  o f  deve lopment  and the

vis i tor ,  versus the envi ronmenE, I {here developnent  has been inher i ted

l i t t le  can be done to resolve t l . le  conf l ic t ,  whi le  there is  s . t i11 the

maintenance and updat ing of  these fac i l i t ies to  be considered. .  t t r ie i tor

inpact  can be guided to some exEent  by carefu l  management  and p lanning,  for

exampLe by d iscouraging use of  paths prone to eros ion and by good

housekaeping.

Even r rhen use is  carefu l . ly  p l .anned degradat ion st i l l  oecurs.  The forne of

degradat ion which rmet  be faced are as fo l lovs l

Rubbish

The col lect ion of  rubbish involvee about  207 of  our  t ime,  thus i !  ia  a

dorn inant  factor .  I  a t t r ibute mo6t  of  the rubbish to Eodern day t rends in

packaging and d isposables,  We have throw a l ray cups,  pt rates and even babyrs

napkins.  In  addi t ion there are f l ip  tops,  fast  food conta iners end fsncy

jackets on bot t lee which can be torn in to incredib ly  long st r ips.

The rnajor i ty  of  the publ ic  are l i t ter  conscious,  par t icuLar ly  i f  there are

easi l .y  assessib le b ins avai lab le,  but  sone people donr t  seen to care how or

rdhere they d ispose of  the i . r  rubbish.  The dumpiag of  household rubbish in

parks is  easier  to  contro l  because nosE of  i t  is  t raceabl .e,  but  car  bodiee

and par ts ,  bu i ld ing rubble,  surp lus concrete and genera l  junk can rare ly  be

traced.  Refreshment  reta i l  out le ts  adjacent  !o ,  or  wi th in parks contr ibute

considerably  to  the l i t ler  problems.

We f ind there are tno pr ine factors which heLp reduce f . i t ter ing.

The f i re t  is  housekeeping,  and i f  road and walk t ra i l  verges,  p icn ic  areas

and the bush are kept  f ree of  rubbish,  the publ ic  tend to respect  the
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c l e a n l i n e s s ,

The secold factor  is  b ine.  Care and thought  should be used in  the i r

pLacement ,  and in  detern in ing that  there are suf f ic ient  to  cope r . r i th  the

rubbish,  ln  our  s i tuat ion i t  is  important  that  l ids are f i t ted to the

bins.  Cats and ravens can pLay havoc n i th  an open b in and only  add to the

work of  rubbish co 1 le c t  ion.

E r o s i o n

Erosion is  a najor  probJ.ern in  parks aLong the Dar l ing Range.  The most

gevere eros ion is  guLly ing by water  runof f ,  but  sheet  eros ion at  p icn ic

s i tes and areas where pedestr ian t raf f ic  is  heavy,  a leo causes concern.

Badly s i ted t racks,  f i rebreaks,  horee l ra i ls  and gravel  park ing areaa are

par t icuLar ly  prone to rdater  eros ion,  I t  is  essent ie l  that  a cont inual

ervarene6s be mainta ined,  and carefu l  p lanning done to ensure that  any

eroeion ie  checked before beconing too severe.  l le  have overcone most  of

our  ser ioug eros ion by f i l l ing gul l iee,  controLl ing run of f  and re-s i t ing

t racks and paths when possib le.

Our method of  eros ion contro l  on t recks is  to  f i l l  gu l l iee and roughly  form

si th I  bu l ldozer ,  sheet  wi th  gravel  where necessary,  and f in ish of f  n i th  a

grader  -  the la t ler  being ueed to insta l l .  run of fs  wherever  necessary.

Pathways,  because of  the reduced width,  need a d i f feren!  r lechanical

approach. Most of lhe lrork is done by hand, although we have found a

bobcat  n in i  loader  ueefu l ,  and a laet ing job can be achieved by water

b inding the formed path n i th  a v ibrat ing ro1ler .  The contro l  o f  nater

run-of f  by cont inual  d ivers ion is  the rnost  ef fect ive.  Our forns of

d ivers ion inc lude cont inuous one way canber  on h i l ls ide t racko,  le f t  or

r ight  carnber  to  dra ins away f ron the t racks,  and for  paths h81f  bur ied logs

are euccessfu l ly  being used to d iver t  l ra ter .  Ripping of  unueed t racks is

v e r y  e f f e c t i v e .

Once the in i t ia l  contro l  work is  done cont inued maintenance is  necessary.

Tracks sre graded when requi red,  run-of fs  c leared of  s i l t  and debr is ,  and a

carefu l  l ra tch kept  to  conta in any renewal  of  eros ion -  a  few minutes wi th a

shovel  of teo prevent6 major  repai rs  la ter .

Eros ion contro l  work is  expensive in  cost  and rabour  t ine.  Machinerv h i re
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for  e  dozer  and greder  cogts up to $100 per  hour ,  p lus our  own machinery

running costs.  Constant  superv is ion is  necessary to  ensure the desi red

resultg and rnaxirnum output. While lre have overcome moet of our severe

eros ion,  there is  sEi1 l  rnr  ch to be done in  contro l  and maintenance.

F i r e

Fi re contro l  presents problens in  nat ional  parks,  and mrst  be carefu l ly

considered.  Regular  burn ing,  before any p lant  species reacheg i ts  c l imax,

wi l l  eventual ly  destroy that  species.  Cont inual  burn ing a l .so pronotes

annual  grasses -  par t icu lar ly  in  h igh r igk areas such as road verges.  Thug

we have the conf l ic t  o f  f i re  ver6us preservat ion.  Because the dangef  of

f i re  escaping in to or  out  of  the parks,  and any resul t ing daf lger  to  l i fe

and proper ty ,  i t  becotee necesaary to  l te igh up the vaLue of  preservat ion

v e r e u s  f i r e  r i  s k .

Thus ne endeavour  to  reach a conproniee,  and as insurance agsinst  the

l rpread of  wi ld f i re  ve maints in a buf fer  zone conta in ing low fuel  concentrat ions

around larger  park areas,  and burn out  b locks as they become too dangerous.

Ae an addi t ional  re inforcement ,  we p lace a h igh pr ior i ty  on our  abi l i ty  to

conta in an outbreak of  f i te  before i t  ga ins an uncontro l lab le hold.

The Nat ionaL Perks Author i ty  recognises the i rnpor tance of  f i re  mnnsgenent .

There are ! ! ro  heavy and n ine l ight  duty f i re  uni te  avs i lab le to  cover  these

regional  parks.  These are radio equipped and are progreseiveLy being

updated.  Al  l  ranger  s taf f  are t ra ined to the advanced f i re  courae

s t a n d a r d ,  a n d  s e n i o r  s t a f f  h o l d  a  f i r e  w e a t h e r  o f f i c e r r s  c e r t i f i c a t e .  I t

is  aLso pol icy to  nainta in a c lose l ia ison wi th neighbour ing shi res and

thei r  br igades,  and par t ic ipate in  mrtual  f i re  contro l  as e i ther  an at tack

or  backup force.

A point  o f  in terest  in  the l tundar ing area is  that  a l though the nurnber  of

f i ree has increased in  the last  seaaon,  the area of  the f i res has

decreesed.  This  ind icates fast  a t tack and possib ly  greater  ef f ic iency.  A

dis turb ing factor  though,  is  the h igh inc ident  of  deLiberate ly  l i t  f i res.

Vandal.i sn

Given that  there are about  hal f  a  rn i l l ion v is i tors  per  year  to  these parks,
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the inc ident  of  vandal ism is  re lat ive ly  low -  possib ly  in  the order  of

0.012.  However,  i t  ex is ts ;  the roain forms being graf f i t i ,  phys ica l  danage

to s t ructures,  brokan bot t les and damage to fLora.

Again,  housekeeping p lays an important  par t  in  reducing vandal ism. A c lean

cared for  to i le t  b lock does not  at f ract  vandals as does an unsl rep!  b lock

covered in  graf f i t i .  S i rn i lar ly ,  a  f ix ture such as a r rater  tap is  lesg

prone to danage i f  i ts  r iser  is  secureLy f ixed to a so l id  s take -  an

unsupported tap r iser  inv i tes destruct ion.

0ther  factors,  such as us ing sereen b l -ocks instead of  louvres in  to iLet

b locks,  and removing graf f i t i  as aoon as possib le d iecourage vandal ien.

When any fac i l i ty  is  being upgraded,  thought  is  g iven to en€ure that  the

fac i l i ty  would not  be prone to obvious vandal iera.  This  is  having good

resul ts ,  both f ron an aesthet ic  point  o f  v iew,  and in  reducing coet ly

r e p a i r s .

REGULATION BREACHE S

The Nat ional  Parks Author i ty  has Regulat ions designed to protect  the parks

f ron damage,  and ensure lhaL the publ ic  enjoy the parks and the psrk

f a c i l i t i e s .

Connon breeches inc lude the removal  of  wood and rocks,  tak ing pets in to the

parks,  unauthor ised use of  t racks by vehic les and the dunping of  rubbish.

Mosl  of  the people apprehended obviously  knol r  they are breaching Regulat ions,

but  of ten p lead ignorance.  In  most  caaes l re  use a pol icy of  educet ion

rather  than prosecut ion,  There are a nunber  of  reagons for  th isn among

which are leck of  ev idence or  wi tneasee,  the long proceas of ,  prosecut ion,

the need to nainta in harmonious re lat ions hr i th  our  neighbours -  who are

o f c e n  o f f e n d e r s  -  a n d  r e d u c i n g  t h e  p o e s i b i l i t y  o f  r e t a l i a t o r y  a c t i o n ,

Never the less ,

breaches such

a second t ine.

I would not  hesi ta te to  recommend prosecut ion for  ser ious

the l ight ing of  f i res,  del iberate danage,  or  apprehension
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VISITOR PRESSURE

Vis i tor  pres€ure can have an ef fect  on parks and park nanagement .

Faci l i t ies,  inc luding car  parks and the prov is ion of  barbecuee and p icn ic

tables!  can come under  pressures l rh ich Dlat  be carefu l ly  asaessed.

Recreat ional  spor fs  fac i l i t ies are of ten reque€ted,  but  these should be

refused becauge spor ts  ovals  and s ixn i lar  fec i l i t ies are not  conpat ib  le  l r i th

nat ional  parks.  I t  is  for tunale that  there are increasing nuobers of

a l ternat ive venues for  recrea! ional  act iv i t ies beconing avai lab le.  I  fee l

tha l  poesib ly  these are re l iev ing nat ionaL parks of  aone pressure,  but  th is

re l ie f  ia  nore than of fset  by the pressure of  inher i ted act iv i tee which

date back many years.  Pol ic iee !o exer t  contro l  over  these act iv i t ies are

l rork ing,  genera l ly  by compronise which a l lows the act iv i ty  to  cont inue,

whiLe min imie ing the ef fect  on the parko,

CONCLUSION

I have nent ioned some of  the fac lor€ embracing day to day r lanagenent

problerns in  nat ional  parks,  but  beyond these are facLors which a lso should

be considered.  These regional  nat ional  parks conta in a nunber  of  species

of  declared rare fLora,  an Abor ig inal  s i le  or  t ! ro ,  Lhe only  ceves c lose to

th is  c i ty  which are open to the publ ic ,  and prov ide a representat ive

exanrp le of  Jarrah,  V, Iandoo and sma1l  areas of  the a lmost  vaniehed Tuar t

forests .  The undeveloped parks are important  in  that  they prov ide

sanctuar ies for  wi ld l i fe  d isp laced by urban sprawl  .

These points  h ighl ight  the need for  preservat ion,  and one mlst  be aware of

them lahen naking rnanagement decisions, So \re mlst be concerned not only

l r i th  the n i l l ion feet  th ie  year  -  but  a lso wi th preeerv ing e her i tage for

the mi l l ions of  fee!  of  the future.  Thie is  nhat  nat ional  oarks are a l l

about !
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THE PERTII METROPOLITAN REGION MTURE RESERVES

J iu  Goodse l l  and Susan Moore

Reserve  Management  o f f i cers ,  W.A.  Depar tment  o f  F isher ies  and Wi ld l i fe

There are 30 nature reaerves in  the Per th Metropol i tan Region (here def ined

a8 the Per th I { i ld1 i fe  d is t r ic t ,  accord ing to the Department  of  F isher ies

and Wi ld l i fe ;  see map).  The region inc ludes 28 Local  Government  Author i t ies.

The purpose of  lhe nature reservea wi th in th is  region range f ron rDra inage

and Faunar to  ts t i ld l i fe  Parkr  to  rF l .ora and l ,hr rsery School r  to  rConservaEion

of  F lora and Faunar (see table) .  Thus,  lhe Metropol i tan nature reaervea

(MNR) enconpass a broad spectrum of  purposes.  Thei r  s ize range is

s imi lar ly  broad -  f rom the two is land reservea (Thi rd Rocks and The

Sisters)  in  Warnbro Sound,  of  negl ig ib le s ize,  Eo Thomsons Lake,  n i th  an

area of  509 ha.  These reservea occur  in  l0  of  the 28 Local  Government

Author i t ies in  the region;  f rorn Wanneroo in  the nor th,  to  Rockingharu in  the

south and l tundar ing in  the ea8t .

The MNR capture urch of  lhe d ivers i ty  of  the Per th region,  F ive of  the 30

nature reaerves are is lands,  such as Carnac and the Shoal l ra ter  Bay Is lands.

Exarnples of  the Swan coaota l  p la in wet lands are inc luded in  Lake Joondalup,

Forrestdale Lake and Thonsons Lake Nature Reservea.  Fur ther  to  the east

again,  E l len Brook and Twin Swanp s represent  the upper  reachee of  the Swan,

Final ly ,  on the eaatern boundary of  the region,  the l restern margins of  the

Dar l ing Scarp are repreaented in  Copley Dale and Beechina Nature Reaerves.

Obviously  the MNR encompass a d ivers i ty  of  habi ta ts  and are therefore

invaLuabLe aa a conservat ion and educat ional  resource.

A managenent  p lan is  current ly  being prepared for  th is  group of  nature

reserves.  The p lan wi l l  be d iv ided in to two par ts ,  wi th  the f i r6 t  par t

descr ib ing the reaerves and thei r  surroundings.  This  inc ludes the

reserves '  re lat ionships to surrounding lands (eg.  what  road passes a long

what  boundary) ,  the i r  h is tory and past  use,  f lora and fauna and nacure

conservat ion values,  The aforement ioned in fornat ion and descr ip t ions v i lL

be obta ined f ron ex is t ing records and publ icat iona,  and f ron Departmenta l

f ie ld  surveys.  The second par t  o f  the p l -an deta i ls  management  object ives -

wi th regard Eo f i re  protect ion,  pest  contro l ,  rehabi l i ta t ion of  degreded

areas and publ ic  use.  This  is  fo l lowed by management  s t rategies which

deta i l  how the object ives are to be achieved,  based on the in format ion
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IIATURE RESERVES OF TIIE PERTIT METROPOLITAN REGION

Reaerve

N o .

Name Area

( h a  )

Purpose Ve st ing Map Ref .

!tu6er

TOWN OF

7 7 5 6

A15556

A26646

2924r

CITY OF

32064

COCKBURN

I{AWA

WAWA

WAI{A

I{AIIA

WAWA

LA ltith

polrer to

to lease.

. L A

ARMADALE KELMS@TT SHIRE

A24781 Forrestdale

Lake

37015

Flora & Fauna &

Recreat  ion

Flore & Fauna &

Recreat  ion

Drainage &

Fauna

Drainage &

Fauna Research

Fauna &

Recreat ion

Min. for

Fieh. & Fauna

I { i  ld  I i fe

Sanctuary

Wi ldLi fe  Park

Bird Sanctuary

and Park

3 7

244

509

3 3

Thorosong

Lake

Carnac

Is land

Marsupia l

Research

gtat  ion

GOSNELLS

l 9

254

LA

24504 Cohunu

Mary Carro 11

Park

3r993

l 6



$TI HAI{A SIIIBE

A23961 Bidley Creen

A23958 Ridley Creen

l lora &

Mrreery School

Flora &

Chi ldreng

Playgrouod

Recreat ion &

I'auna

Cons.  of  F lora

& Fauns

Flora &

Fauna

Recreet ioo &

Bird g8nctuary

F lora

F lora

Flora

tr'auna

CITY. OF

A25562

35065

MTNDARI NC SIIIRE

30567 Beechina

20765

t  1140

30681

10233

3642E

BOCKI IIG}IAM SHIRE

}fitVILLE

B lue Cum

$reop

Alfred Cove

Shgalwater

Bay Ic l4nde

to

t l

L2

1 3

t456

l 5

LA

LA

I.A

WAWA

WAI{A

LA

l 5

t 8

t 9tA

24204

38

WAWA 20



3r893

31894

CITY OF

3 3803

Third Rocks

The Sis ters

SOUTI{ PERTH

Kninana

Ff,eenay

SWAN SHIRE

A27620 n l lbn Brook

A27627 Tnin Swanpg

25919 Copley Dale

WANNEROO SITIRE

7349 Jandabup Lake

A21708

30809

Malup I s land

!{anneroo

Research

Stat ion Si te

Lake

Joondalup

A3 r048

Fauna

Fauna

Flora E Feuna

:

Fauna

Flora & Fauna

Research of

F lora & Fauna

Recrea! ion &

Flora & Fauna

Neg .

Neg .

Fauna

Fauna

Fauna

I{AWA

WA}IA

2 l

22

I{A}IA

I{AWA

WAWA

WAT{A

Min. for

F igh .  &

Fauna

Min. for

F i  s h .  &

Fgune

L A &

IIAWA

23

67

r  ) ) 25

26

z8

29

4

39

30465

WAWA -  ! {ester !  Austra l ian Wi ld l i fe  Author i ty

LA -  Local  Author i ty
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given in  the f i rs t  par t  o f  the p lan.

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

for  both conservat ion and educat ion.
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REGEMRATION OF SMALL BUSH AREAS

Joanna Seabrook

Eastern t t i1 ls  Branch of  the W.A.  Wi ldf lower Societv

E a r l y  i n  I 9 7 9  r h e  E a s t e r n  H i l l s  B r a n c h  o f  t h e  W , A .  I { i l d f l o w e r  S o c e i t y

conceived the idea of  growing s Seed Orchard for  the l tundar ing Shi re.

Uerubers of  the Branch were becoming increasingly  conscious of  the

degradat ion occurr ing on road verges,  par t icu lar l "y  in  nev housing

developments,  where a l l  the vegetat ion wag renoved dur ing road construct ion

and ut i l i ty  insta l la t ion,  GraveI  p i ts ,  ra ther  erroneously  termed Iborrow

pi t€rr  l rere a lso obviously  in  need of  some form of  restorat ion.  The Shi re

of  l . tundar ing was approached regard ing possib le s i tes for  the venture and a

gravel  p i t  in  Ryecrof t  Road was chosen.  The presence of  numerous soi l

durnps on Ehe area was bel ieved to be advantageous as i t  would prov ide nore

soi l  than is  usual ly  le f t  in  a borrow p i t .  The Shi re were very co-operat ive

and prepared the s i te  by r ipp ing snd d is t r ibut ing the o ld so i l  duraps.

Eighteen species of  shrubs were choeen us ing the fo l lowing cr i ter ia :

t .  The species used should be local  to  the l tundar ing Shi re.

2.  The fu l ly  grown shrubs should not  be too ta l l .  so as not  !o  exc lude

l ine of  s ight  on road verges.

3 .  S e e d  s h o u l d  n o t  b e  t o o  d i f f i c u l t  t o  h a r v e a t .

4.  They should be at t ract ive f lower ing shrubs.

5.  The p lants should be hardy.

Seed i ras co l lected and on 7 May 1979 e ight  menbers rdent  to  the s i te  and

seed was scal tered a long the ground in  rows,  By the end of  June a l l  seedg

had germinated pro l i f icaL ly .

Wi th the help of  a  nachine,  th is  pro jecr  lvas conpleted by e ight  fa i r ly
e lder ly  lad ies in  less than three hours.  Maintenance has been n in imal .  No
sater  l ras ever  used.  The p lants surv ived the fo l lowing and succeeding
su' Iu lera n i thout  any t rouble.  By the sumtrer  of  l9g2-g3 (Ehe th i rd sumner) .
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the Branch was able to  supply  the shi re wi th more than $300.00 nor th of

w i l d f l o w e r  s e e d .

The rdhole pro ject  was exper i rnenta l  and less than a quar ter  hectare of

ground was used.  The soi l  dumps were a great  problem because they l tere

fu l l  o f  every imaginab le  weed seed'  and as we had sowed the rows too c lose

together  the needs could not  be mechanical ly  rernoved.

T h e  l e s s o n s  l e a r n e d  w e r e :

l .  Rows of  p lants should be 2 '2,5 m aPart  to  a l low for  poisoning of  weeds

and f ree novement  between rows dur ing hervest ing of  seed.

2.  Seecl  should be gown fa i r ly  th in ly ,  or  th inning should be carr ied out

af ter  germinat  ion.

3.  Any area used should be weed f ree,  or  weed eradicat ion should be

carr ied out  pr ior  to  Plant ing.

4,  Rabbi ts  can be a problem at tack ing young p lants Eonards the end of  the

f i r s t  s u m n e r .

This  and other  exper imenta made by menbere of  our  Branch have proved that

any area nay be regeners led qui te  easi ly  prov ided seed is  avei lab le and

that  the area used is  t reeted for  weede pr lor  to  sowing '

Weed eradicat ion or  contro l  is  another  nat ler  and should be deal t  wi th  as a

s e p a r a l e  s u b j e c t .

This  seed orchard or ig inated as,  and st i l l  is ,  an exper iment  Eo show our

S h i r e ,  o t h e r  S h i r e s  a n d  i n t e r e s E e d  g r o u p s  t h e  p o E e n l i a l  o f  s u c h  p r o j e c t e .

i f  the d i f f icu l t ies involved in  d i rect  sowing of  EucalyPt  seed can be

overcone these could be inc luded in  the sowing '  This  would create endless

and h i  ther  to-unthought-o f  possib i l i t ies for  regenerat ion.

Recent ly  there has been so rnrch enphasis  on growing t rees that  the need for

growing other  p lants has been over looked and neglected.
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THE MAMGEME Nt OE A SMALL BUSH BLOCK IN DARLINGTON

P .  R . E .  D a y

Eastern l i i l ls  Branch of  the W.A.  Vl i ld f lower Societv

This  paper  deals  br ie f ly  wi th  sone pract ica l  exper ience gained dur ing about

l0  years nanagement  of  approx imateLy 3/4 acre of  Jarrah/Marr i /Wandoo bush

on la ter i te ,  just  east  of  the top of  the escarpment  at  Dar l ington.  The

land concerned ie  res ident ia l  and corupr ises about  hal f  my house b lock p lus

the adjacent  vacant  l /2  acre lo t .  The exper ience I  have gained is ,  I

be l ieve,  re levant  to  the nanagement  of  many emal l  bush reeerves and publ ic

open apace areas se!  as ide dur ing subdiv ison in  the h i l ls .

One obvious point  that  needs to be nade is  that  in  no way is  such a snal l

p i e c e  o f  b u s h  e c o l o g i c a l l y  s e l f - s u s t a i n i n g  i n  i t s  h o s t i l e  s u r r o u n d i u g s ,

Intensive rnanagement  is  essent ia l .  My object ive has been to conaerve the

bush,  aa megsured by genera l  observaEion of  the heal th,  v igour  end

divers i ty  of  the f lora.  I  hope that  th is  hag a l .so norked out  reasonably

wel l  for  the fauna,  but  I  mrst  admit  to  a mrch nore l imi ted knowledge of

t h i s  a s p e c t .

There are four  nain factors which have determined my management  regime.

They are eccesa,  f i re  contro l ,  weed invasion and d ieease.  Al l  a te

i  n terre la ted.

A c c e s s .  T h i s is  important  i f  one is  to  be able.  ly i thout t ranpl ing on

is  going on,p lants,  to  get  r ight  in to the bush and enjoy i t ,  eee wha!

carry  out  wel l  contro l led burn ing,  and weed ef fect ive ly .

F i re contro l .  In  the urban s i luat ion we are requi red ro have f i rebreaks,

and i t  is  sensib le to  keep fuel .  down to reasonable levels .  Fuel  reduct ion

burn ing is  very inpor tant  for  f i re  safety .  per iod ic  burn ing of  most  of  the

b u s h  n r s t  b e  c a r r i e d  o u t .

Weed invas ion. Probab ly  the nosE important ,  and cer ta in ly  the most
ins id ious factor .  For  a smal1 bugh reserve in  a res ident ia l  set t ing,  where

the average res ident  seens ro be hard ly  aware of  the d i f ference betr+een
weeds and bush and is  not  inc l ined to bend over  and pul l  weeds out  (and

cer ta in ly  not  unt i l  a f ler  they hsve seeded each year)  the invasive Dressure
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is  iumense.

Whi le  bush le f t  undis turbed appears to  be reasonably (but  not  to ta l ly)

res igtent  to  ( reed invaeion,  the tno prev iously  ment ioned factors of  access

and f i re  nake addi t ional  hu:nan in tervent ion to contro l  \ reeds absolute l r r

e ssent  ia l  .

Disease.  A l though I  have

signs st rongly  suggest  the

l i r n i t e d  v i a b i  1 i t y ,  o n  t h i s

B lackboys and young Jarrah

not  had a posi t ive d iagnosis  carr ied ou! ,  the

presence of  Phytophthora c innamomi possib ly  wi th

s i te .  A spate of  autumn and spr ing deaths of

some 5 or  6 years ago was cause for  concern.

These four  factors were a l l  taken in to account  in  the fo l lowing rnanagernent

p lan,  which now seems to have reached a s tage of  pract ica l  s tabi l i ty .

l .  Winding paths,  between 0,5 and 3 m wide have been forned,  d iv id ing the

ares in to about  l5  i r regular  ehaped and d i f ferent  s ized segments.  The

paths wind around t rees,  large Blackboys (Xanthorrhoea pre igs i i )  and

Zamia Palms (Macrozamia r iedLi i ) ,  Pr ick ly  Moses (A,  puLchel la)  and

Honey Bush (H.  l issocarpba)  are removed f rom the edge of  the psths for

confor t .  A th ick layer  of  sawdust /buzzer  ch ips is  spread af ter  renoval

of  rootstocks.  This  aoon compacts to  forn a v isual ly  at t ract ive and

p le  assnt- to-nalk  on sur face which st rongly  res is ts  weed germinat ion,

does not  erode in  heavy ra in,  and only  requi res topping up about  every

3 years.  The paths serve aa lhe requi red 3 m f i rebreaks in  p laces

(a l though they do not  run in  s t ra ight  l ines on the boundar ies) ,  and as

addi t ional  breaks and access wevs e lsewhere.

2.  Using the 15 segroents created by the paths,  a burn ing cyc le of  between

5 and 8 years,  depending on fuaL level ,  is  establ ished.  Between 2 and

4 segments are burnt  each year ,  This  is  recorded by colour  s t rading on

a p lan of  the area.  Burn ing is  a lways carr ied out  in  la te autumn af ter

sorne ra in has fa1len,  and is  arranged to be fa i r ly  hot  to  g ive good

legune germinat ion for  d ieback res is tence.  Fol lowing the burn a l l

remain ing shrub ekeletons are pruned of f  a t  ground 1evel  and e i ther

chopped in to smal l  s t icks and scat tered,  or  rernoved.  This  process

lengthens the t ine per iod between fuel  reducEion burns.  A l ight

appl icat ion of  b lood and bone is  then g iven (based on the suggest ion of

f o r e s t r y  o f f i c e r s ) ,  t o  a s s i s t  t h e  r a p i d  g r o w t h  o f  a c a c i a ,  a n d  L o  r a i s e
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the genera l  heal th  of  the vegetat ion to help res is t  any d ieback which

may be pre sent  .

3 .  By la te winter-ear ly  spr ing a massive seed germinat ion and regenerat ion

f rom rootstocks is  ev ident  on the burnt  segmenls.  At  th is  s tage these

segments are in tensive ly  weeded.  Because Lhe nat ive growth is  s t i lL

snal l ,  and the background b lack,  weeds are h igbly  v is ib le.  The soi l  is

damp and weeds are readi ly  pu11ed n i th  no s igni f icant  d is turbance to

germinat ing naEive species,  Each square metre is  then thoroughly

weeded.  When conplete,  a  less in tensive fo l low-up weeding is  done on

lhe segments burnt  the prev ious year ,  and perhaps the ones burnt  2

years prev iously .  Very fen weeds germinate in  these "2 year  o ldr l

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

rerooved before they can set  seed.  Par t icu lar  at tent ion is  paid to

boundar ies where weed €eeds f rorn adjacent  proper t ies at tempt  to

c o l o n i s e  e a c h  y e a r .

4.  A l though the burn ing cyc le is  reasonably long,  a couple of  smal l

segnenLs are being le f t  unburn!  indef in i te ly  for  cornpar ison.

5.  Due to the importance of  the b lock boundar ies

a d j a c e n t  l o t s ,  a  d e n s e  s c r e e n  o f  s p e c i e s  s u c h

encouraged to n in imize wind borne penetrat ion.

road verges is  wel l  controLled by spreading bark

in weed incurs ion f ron

a B  H a k e a  t r i f u r c a E a ,  i s

Weed grorrth on boundary

o n  a n y  b a r e  a r e a s .

T h e  r e s u l t s  s o  f a r  h a v e  b e e n  v e r y  e a t i s f y i n g ,  T h e  b u s h  l o o k s  a t t r a c t i v e ,

i t  appears to  be very heal thy,  and possib le d ieback deaths have aLmost

ceased.  Over  70 species have been recorded on lhe 3/4 acre,  wi thou!

in tensive searching.  Weeds are not  genera l ly  not iceable and appear to  be

down to an i r reducib le ru in i rnum. The var ie ty  of  growth stages of  the

d i f f e r e n t  s e g n e n t s  i s  v i s u a l l y  a n d  s c i e n t i f i c a l l y  i n t e r e s t i n g .

Whi le  th is  bush has,  i f  anyth ing,  inproved over  Lhe last  l0  years,  tha!  on

m o s t  a d j a c e n t  l o t s  i s  r a p i d l y  d e t e r i o r a t i n g .  W e e d s  o f  e v e r y  d e s c r i p t i o n
( there seens to be a new one every year)  are d isp lac ing nat ive fLora.  From

my observaLions,  a l i fe  of  betneen 5 and l0  years is  the average l i fe  span

for  most  bush species once a house is  bui l t  and the typ ica l  conbinat ion of

annual  spr ing burn ing and weed invasion occura.  A11 that  renains are t rees

and naybe a few b lackboys.
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I  s a y  t h i s  n o t  t o  b e  c r i t i c a l  o f  o t h e r s ,  o r  t o  b o a s t ,  b u t  t o  p o i n t  o u t  t h a t

f o r  b u s h  l o v e r s  a l l  i s  n o t  l o s t i  t h a r  i t  i s  p o s s i b l e  t o  s u c c e s s f u l l y

conserve the bush in  res ident ia l  areas.  The ef for t  requi red probably

sounds excessive f ron the above descr ip t ion,  but  i t  is  not ,  For  most  of
the year  there iB noth ing to do.  There are onl -y  two per iods of  in tensive
ect iv i ty :  one a!  burn ing t ime in  autumn,  and the other  at  weeding t ime in
ear ly  6pr ing.  Together ,  these involve a to ta l  o f  about  2-3 man weeks of

labour  for  th 'e  3/4 acre (and I  am, as you have probably gathered,  rather

more fussy about  that  last  weed than is  real ly  necessary) .

I  see no reason why sor Ip or  a l l  o f  these management  techniques could not  be

successfu l ly  appl ied to snal1 publ ic  bush reservea (adaptat ion would be

necessary for  other  than h i I ls  areas) .  There is  noth ing that  local  counci l

gardeners,  su i tab ly  re- inst ructed in  these new gardening methods,  could not

do.  And I  am sure there are bush lovers who,  not  having natura l  bueh of

lhe i r  own,  wou ld  love to help.

F inal ly ,  a  request  to  the wi ld l i fe  author i ! ies -  a  s imple manual  for  weed

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

l ravel  and so on -  a l l "  regular ly  updaled,  wouLd be of  i rnmense vaLue.
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TIiE ROLE OF LANDSCAPE PLANNING AND DESIGN IN RESERVE MANAGEME NI

Marion B lackwe L l

Landscape Consul tant ,  B lackwelL and Cala

You t rust  be wel l  aware thaE we,  as a nat ion,  as wel l  as the major i ty  of  us
i n d i v i d u a l l y ,  s t i L l  a p p e a r  t o  r e t a i n  a n  a n t i p a t h y  t o  ' r t h a t  s c r u f f y  o l d
b u s h " ,  h o l d i n g  i t  i n  l i t t l e  r e g a r d  -  c l e a r i n g  w i t h o u t  s u r v e y ,  f i r i n g ,

cut t ing and running i t  over ,  o f ten needless ly  and wi thout  thought  or

reaaon,  Perhaps th is  is  due to our  European ancestry ;  a  resul t  o f  our

forebears coming f ron sof ter  c l imes and having to wrest le  wi th the

r e l e n t l e s s  h e a t ,  p o o r  s o i l s  a n d  t h e  p r i c k J . y  s c l e r o p h y l l o u s  s c r u b  i n  t h i s

land of  aLternate drought ,  f lood and f i re ,  in  order  to  grow crops for  food.

W e  s t i l l  c o n t i n u e ,  u n t h i n k i n g L y ,  a  n a t i o n  o f  d e s p o i l e r s  a n d  e x p l o i t e r e ;

awakening,  even now mo€!  re luctant ly  to  the deeecrat ion we have wreaked,

the mdnace of  eros ion,  deforestat ion and polLut ion and the most  te l l ing of

a l l ,  the i r revocable loss of  the asset  which is  our  natura l  her i taee -  our

e n v i r o n m e n t ,

There is  never- the- less current  ev idence that  the concentrat ion of
populat ions in  urban areas,  together  wi th the preasures incurred f  rorn
l iv ing in  a technologica l  soc iety ,  are producing in  nan the urge and need

Lo get  eway f ron i t  a l l .  This  eyndrome is  known as , r the green hunger"  _

the desi re to  geE out  in to the bueh and away f rom the noisy oppression of
r r c i t y  h u s t l e - b u s t l e r r  a n d  r r p e o p l e  p r e s s u r e s r t .

T h e r e  i s  c u r r e n r l y  a  r e a l i s a t i o n  o f  t h e  r e c r e a L i o n a l  v a l u e ,  a s  n e l l  a s  t h e
a e n s e  o f  i n s p i r a t i o n ,  t o  b e  g a i n e d  f r o m  n a t u r e ,  i . e .  t h e  r e m e d i a l  e f f e c t  o f
q u i e t  c o n t e m p l a t i o n  o f  t h e  n a t u r a l  e n v i r o n n e n t ,  w i t h  a l t  i t s  j o y s  o f
f a u r i l i a r i t y  a n d  o f  u n e x p e c t e d  d e t a i l " .  W h o  h a s n r r  f e l r  t h e  j o y  a n d
ref reshrnent  of  a  day in  the bush? -  an out le t  for  f rust rat ions and a
soother  for  taut  nerves.

In an undis turbed envi ronment ,  p lants rnore than any other  fac lor  present
t h e  i d e n t i t y  o f  a  p l a c e .  O n  a n y  p a r t i c u l a r  s i t e ,  n a t u r e ,  l e f t  a l o n e ,  b y
means of  se lect ion over  many thousands of  years,  has succeeded rn
e s t a b l i s h i n g  v e g e t a t i o n  o f  a  l y p e  w h i c h  i s  s u i t e d  t o  t h a t  s i t e .  T h u s  t h e

exis t iog p lants which are growing on that  s i te  are
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cond i t ions  and are  se  l f -ma in ta in ing ;  they  are  there fore  che mos!  l i ke ly  to

succeed in  tha t  par t i cu la r  hab i ta t .  Not  on ly  th is ,  bu t  they  present  in  a

very  de f in i te  way the  charac ter  o f  tha t  p lace  wh ich  is  ind iv idua l  and

s p e c i  f  i c  .

Parks or  publ ic  reserves in  t iues gone by,  were developed ' , to  prov ide a

st ro l l r ' ,  v i th  grass ( together  wi th "keep of f  the grass s igns)  and forrnal

d isp lays of  h  igh-roaintenance hor t icu l ture,  such a6 seasonal ly  bedded

annuals -  o f ten in  monocul . ture.  Today peopler  s  expectat ions denand a mrch

less formal  approach,  wi th  low main lenance being a prerequis i te ,  and the

prov is ion of  a  rur- rch wider  range of  passive acc iv i t ies.  l tuch nore in terest

in  nat ive p lant  species,  and i .n  par t icu lar  in  endemics,  is  current ly  being

s h o w n .  T h e r e  i s  a l s o  a  r e a L i s a t i o n  t h a E  b u s h  a r e a s  a r e  a e s t h e t i c a l l y

v a 1 u a b 1 e ,  f o r  b o l h  t h e i r  r e c r e a ! i o n  p o ! e n t i a L  a n d  a s  a  t e a c h i n g  r e B o u r c e ,

Landscape p lanning and design are tools  which can p lay an i rnpor tant  ro le in

the funct ion and managenen!  of  such bush areas,  and thus g ive best  resul ts

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

the potent ia l  zoning and opt imal  developmen!  for  such areas.

B e f o r e  s e t t i n g  a s i d e  a  r e s e r v e  i C  s h o u l d  b e  l o o k e d  a t  f r o m  a e s t h e t i c ,

f u n c t i o n a l  a n d  e c o n o m i c  p o i n t s  o f  v i e w ,  i . e .  w h a t  i s  t h e r e ,  w h a t  i 6  i t s

s t a t u s ,  I t h a t  i s  i t s  p o t e n ! i a l  a n d  i t s  d u r a b i l i t y ,  w h a t  a r e  t h e  p r e 6 s u r e g

and where are they l ike ly  to  te l l .  Then,  having deterrdned the above,  how

does one best  inst igate and then nanage lhe desi red funct ione of  the ueer

requi rements,  both current  and envisaged,  wi th in the design budget .  A lso,

what  rnodi f icat ions !o the ex is t ing s tatus quo would be benef ic ia l  to  those

funct ions,  and to lhe maintenance of  ongoing v iabi l i ty ;  such as paths to

prevent  t rampl ing;  barr iers  !o  prevent  vehicu lar  access where undesi rable;

landscaping to in tegrate an arneni ! ies b lock,  etc .

This  p lanning process can be appl ied to any pro ject ,  be i t  a  man-made or

natura l  env i ronoent  (or  the in tegrat ion of  the two) ,  in  order  to  zone and

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

r e c r e a t i o n q l  a r e a s ,  o r  h i g h  ( p e o p l e )  a c t i v i L y  a r e a s .  T h e  u s e  o f  g o o d

design in  the implementat ion of  these p lanning decis ions can achieve both

v isual  qual i ty  and aneni ty .  An example of  lhe procedure in  carry ing th is

out  involves the fo l lowing:
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l . INITIAL SITE ASSESSMENT

This should analyse:

THE SITE ELEMENTS

Vegetat ion

Topography

-  c o n s t i t u t i o n  ( i . e .  s t r u c t u r e  a n d
-  evaluat  ion

-  conservat ion assesament

-  f rag i  l i ty

-  educat ion value

S o i  l s

e x i s t i n g

n e c e s s a r y

envisaged

frag i  1 i  ty

e x i s l i n g

prob.lems

m o d i f i c a t i o n e

func! ions

e p e c i e e )

t o  f a c i  l i t a t e  t h e

f r o m  u s econservat ion measures ( resul t ing

presaures and other  d ieturbanceg

saLin i ty  prob lems

drainage pat terne

w a t e r  b o d i e e  ( e x i e t i n g  a n d  p o t e n t i a l )

R

W a c e r

CLIMATE AND

Rainfa l  l

Tenperature

Aspect

wl. nd

E vaporat  ion

MI CRO CLI I.IATE S

SURROUNDS AND LOCATI0I'IAL INFLUENCES

natural and man-made

advantageous and d isadvancageou s

assessed at  a cont inenta l ,  reg ibnal  and
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requi i red) .

Co n,side,r at ions, include:.

Exposure - to coastaL conditions,. cycloljric. inf,Luences:, snon, flood,

6 l  -

lsr-ra:l iint!u sijo:n\?

0dours,

salt fal xou t

she 1t6r

Vierre, to' frame

Uy€ so'ces to s,creen

oubloaks to preserve

Bgrq?orrcd .ka,ndecape (e,)

Po l  lu tants

Access, - ve'h,icu'lar', public tranepoct,. foot

Ava:i labili ity, o'f servicee

I I{IA'TIGIB T.E I MLUENCES

Regio.naL a'nd lqaarl signiif icance

OonssrYaE iotl status,

Pre.serva.tiron merit

Socia.l. a'ppeal - cornrn: ni ey, pr'i,de

Sb[}se ofl place

Genirus l)oc i - sp,irit of Che pJi4ec

Fu'tr-r,ne p,lanning - propo.sal s. f or th6 afioa

2.. IIG'ACT Ot' THE P&p'PO.SAL sbould be a'v..alu'ated", so. a.s: col Pte\ren8 dbg'.nad:a,t'ionr

o,f bhe exj.sting: sige. nmp€st o,n' the s,ite. rell4tea to' ttr€, constituen,t

s i te  e ler lents,  the us€r  requi remonte, .  tbe ef fect .  o , f  th3 '  des ign

irnple,me'nta t ion a'nd th€. feasib,ility o€ o,ngo'ing ma.nia€ement.

fmpacts Eo' be evaluated include the fol.louing:

4.. VISXJ.A! IMPACT$

andi erGternal, inc ludi ngl

D.

bo.gh. i.nternatr
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D e t a i l s  o f  s i t i n g ,  o r i e n t a t i o n ,  m a t e r i a l s ,  c o l o u r ,  t e x t u r e

and form, and the in tegrat ion of  any developnenta l  s t ructures

Avoidance of  swsthes and any unnecesaary or  unsympathet ic

c lear  ing

B.  PHYSICAL IMPACTS

- incorporat ion of  funct ional  design e lements inc luding

s e r v i c e s ,  s t r u c t u r e s ,  s i g n p o s t i n g  e t c .

Invo lve I :

A l terat ion of  sur face and groundrdater  sygtens

Al terat ion of  mi  croc l  i rnate

S p i l l a g e s  e . g .  p e t r o l ,  o i 1 8 ,  c h e m i c a l s  ( i n c l u d i n g  h e r b i c i d e s ,

p e s t i c i d e s  a n d  p a i n t  s  )

Prov is ion of  s torage areas inc luding tenrporary aneni t ies,  p lant

and construct ion mater  i  a  1e

Provis ions for  temporary accese and vehicu lar  park ing fac i l i t ies

dur ing construct  ion

The establ ishnent  of  a  propagat ion and/or  hold ing nursery dur ing

large job s

Fencing -  type and s i t ing

3.  USER REQUIREITENIS nust  be exauined.  These usual ly  inc lude a con:b inat ion

o f  t h e  c l i e n t t  s  e x p e c t a t i o n s ,  t h e  p u b l . i c t  s  n e e d s  a n d  v i s i o n s ,  a n d  a

considerat ion of  fu ture socio-economic developments.

The methods of  aseessing these requi renents are many fo ld and genera l ly

involve meet ings wi th counci ls ,  local  res idents and p lanning author i t ies.

Fur ther  to  th is  surveya or  pol . ls  nay be conducted,

4, EcoNoMIcs oF AcBIEvEME}ns

Involves a coneideraEion of :

Funding sources

A s s e s s o e n t s  o f  p o s s i b l e  a l t e r n a t i v e s ,  s u c h  a s  c o n m r n i t y  p a r t i c i p a t i o n
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or other  vo luntary labour

Planning of  s taging to su i t  funds

Ongoing maintenance requi rements inc luding the considerat ion of

automated versus manual  syster t rs  ( i .e .  capi ta l  versus maintenance cosEs,

for  exarnple the ret icu lat ion of  buj - l t  up areas)

V a n d a l i s m  ( w h i c h  r : e l a t e s  t o  d e s i g n ,  e s p e c i a l l y  r n a t e r i a l s ) .

THE PLANNING Pt tASE. The need for  to taL p lanning is  emphasised.  This

should be based upon the reserver  s  purpose and the in format ion gained

from the foregoing analyses and assessments,  Not  only  should the

development  be examined f ron an aesthet ic ,  func! ional  and economic

point  o f  v iew but  i t  should a lso be based on an awareness Ehat  bush

areas add d ivers i ty  td  the urban scene and are an important  educat ional

r e s o u r c e ,  e s p e c i a l l y  f o r  t h e  y o u n g .

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

d e s i g n  t o o L  i n  t h e  e f f i c i e n t  i n p l e m e n t a t i o n  o f  t h e  p r o j e c t .  l , l h e r e

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

developnent  to  proceed raEional ly  as funds become avai lab le.

DETAILED DESIGN PHASE. Good design is  the u l t imate tool  by means of

which v isual  in tegret ion of  man-uade e lemenls can be gracefu l ly

achieved,  in  sympathy wich lhe ex is t ing Land forrn and vegetat ion.  Good

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

a n d  s h o u l d  r e t a i n  o r  p r o t e c t  w h e r e  d e s i r a b l e ,  r a t h e r  t h a n  t o  d e v e l o p .

Deta i led design involve6 the use of  hard Landscaping e lemenEs,  such as

paving mater ia ls .  Creat  care shoul .d be taken in  the choice of  such

e l e m e n t s ,  p a r ! i c u l a r l y  i n  r e g a r d  t o  t e x t u r e ,  c o l o u r ,  f o r r n  a n d

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

as posi t ive in  conten! ,  so as !o engender co-operat ion.  In  order  to

r e t a i n  c h e  c h a r a c t e r  a n d  i n d i v i d u a l i t y  o f  a  p a r t i c u l a r  p i e c e  o f

b u s h l a n d ,  s o f t  l a n d s c a p i n g  c h o i c e s  s h o u l d  b e  b a s e d  o n  a  p a l e t t e  o f

s u i E a b l e  l o c a l  s p e c i e s .  G o o d  d e s i g n  c o n c e n t r a t e s  o n  s p e c i a l  t r e a l m e n t

f o r  s p e c i f i c  a r e a s ,  s u c h  a s  e n t r a n c e s  a n d  e x i t s .  I t  a l s o  e n s u r e s

sui tably  p lanned rnanagement ,  both in  the shor t  and long tern.

l n  s u m m a r y ,  t h e  r e t e n t i o n  o f  s m a 1 l  p o c k e E s  o f  b u s h  i n  s u b u r b a n  a r e a s

p r o v i d e s  r n u l t i p l e  b e n e f i t s ,  p a r t i c u l a r l y  f o r  p a s s i v e  r e c r e a t i o n a l  a n d



T

e d u c a t i o n a l  p u r p o s e s .  L a n d s c a p e  p l a n n i n g  a n d  d e s i g n  a r e  e s s e n E i a l  t o o l s  i n

the conservat ion and naintenance of  such areas.  More important ly ,  they

of fer  the means of  real is ing opt imrn development  potent ia l  for  each

indiv idual  area and the assessment  and incorporat ion of  the funcEional

requi rements '  l { i thout  proper  design considerat ions i t  is  inev i tab le that

such smal l  suburban bush areas wi l l  become unacceptably  down-graded through
everyday populat ion pressures.
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TEE ECOLocy OF SMAI,L MAMMALS IN PATCHES OF BANKSIA WOODLAND

WITII PARTI CULAR REFERENCE TO F IRE

M . J ,  B a m f o r d  a n d  J . N ,  D u n l o p

W . A .  I n s t i t u t e  o f  T e c h a o  l o g y

T h e  e f f e c t  o f  f i r e  o n  s m a 1 1  m a m m a l s  i s  a  s u b j e c t  w h i c h  h a s  o n l y  r e c e n t l y
begun to receive atEent ion in  Med i  ter r  anean-  type ecosystems,  incruding the

Banksia h loodland of  rhe swan coasta l  p la in,  The purpose of  th is  paper  is

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

r e f e r e n c e  t o  t h e  l i t t l e  d a t a  a v a i l . a b l e ,  c o x . m e n t  o n  p r o b l e r n s  o f  f i r e  i n

management  of  sma1l  bush areas for  the conservat ion of  maruna1 species.

The study under  considerat ion is  being carr ied out  on pr ivate proper ty  near

Gingin,  in  Banksia Woodland s i rn i lar  to  that  once found through most  of  the

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

of  f i re  on smal l  mammals because i t  has a conparat ive ly  fu l l  smal l  marmna 1

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

a r e a s  o f  W o o d l a n d  f r o n  w h i c h  f i r e  h a s  b e e n  e x c l u d e d  f o r  a  l o n g  p e r i o d .

T h i s  f i r e  e x c l u s i o n  h a s  r e s u l L e d  f r o m  p a E c h y  c l e a r i n g  f o r  a g r i c u l t u r e  g h i c h

l e f t  s m a l l  ( 7 5  t o  1 5 0  h a )  a r e a s  o f  w o o d l a n d  s u r r o u n d e d  b y  u n i m p r o v e d

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

l e a s t  e v e r y  s e v e n  y e a r s  n e a r e r  p e r t h .

The study is  being carr ied out  us ing p i t fa l l  t raps and mar:k- re lease-re cap tu re
w i c h  t h e  s a m e  e f f o r t ,  f i v e  n i g h t s  p e r  m o n t h ,  a t  e a c h  s i t e ,  T h e  p o s t - f i r e

p e r i o d s  o f  t h e  f o u r  s i t e s  i n  t h e  s t u d y  a t  A p r i 1 ,  1 9 8 3  ( w h e n  w o r k  b e g a n )

w e r e  0 ,  3 ,  1 I  a n d  2 0  y e a r s .  V e g e t a t i o n  a t  t h e  n o s t  r e c e n t l y  b u r n t  s i t e  w a s

o n l y  j u s t  b e g i n n i n g  t o  r e g e n e r a t e  i n  A u g u s t ,  s o  f l o r i s t i c  c o m p a r i s o n s  c a n

o n l y  b e  c a r r i e d  o u t  b e t w e e n  t h e  t h r e e  o t h e r  s i t e s .  A l l  s i t e s  h a v e  a

s i m i l a r l y  d e v e l o p e d  t r e e  s t r a t u r .  d o n i n a t e d  b y  S l e n d e r  B a n k s i a  ( B a n k s i a

a t t e n u a t a ) ,  b u t  t h e y  d i f f e r  i n  t h e  c h a r a c t e r i s t i c s  o f  t h e i r  u n d e r s E o r e y

s t r a t a .  T h e  t h r e e  y e a r  p o s t - f i r e  a r e a s  h a v e  a  l , c w  ( u n d e r  h a l f  a  m e t r e  f o r

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

t h e  t w e D t y  y e a r  p o s t - f i r e  a r e a  h a s  a  v e r y  d e n s e ,  m r c h  L a l l e r  u n d e r s t o r e y ,

up to two rnetres h igh in  p laces,  and th is  is  dominated by Rough Honey

M y r t l e  ( M e l a l e u c a  s c a b r a ) .  T h e  e l e v e n  y e a r  p o s t - f i r e  a r e a  i s  i n t e r m e d i a c e .

Trapping over  the past  f ive months has revealed Ehat  most  of  the srnal l
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mamnal  species are present  in  the three o lder  areas,  wi th  no st rong
preferences as yet  apparent  (Table 1) .  However,  Ash-Grey Mouse (pseudomys
aLbocinereus)  seems to favour  the f lor is t ica l ly  r ich rhree year  lGE?i iE
a r e a  a n d ,  t o  a  l e s s e r  e x t e n t ,  t h e  f l o r i s t i c a l l y  p o o r  t w e n l y  y e a r  p o s t - f i r e
area.  Fur ther :  work may shed some l ight  on th is  aparent  b imodal i ty  and may
reveal  habi tac preferences in  some of  the other  srnal l  marnmal  species.

Table l .  l fumbers of  smal l  marunals  caught  at  each of  the Gingin s i tes f rom
A p r i l  t o  A u g u s c ,  1 9 8 3 .

Si te and Numberof  Trap-
s p e c i e s 20 Year

( I 2 5 0 )
I l  Year
(  r 2 5 0 )

3 Year
( 1 2 s 0 )

0 Year
( r 2 5 0 )

Western Pygmy-pos sum
( Cercate tus concinnu s )

Honey Po s surrl
( T a r s i p e s  r o s t r a t u s  )

Ash-grey Mou se
(Pseydorays a lboc inereu s )

crey-be l  l ied Dunnar!
S n i n t h o p s i s  g r i s i o v e n t e r

Whi te-beI l ied Dunnart
S.  do I  i  chura

t 2l 0L2

Hou se
( ! tus

Mou se
m u s c u l u s )

N o .  o f  S p e c i e s

T o t a l  I n d  i v i d u  a  1 s L 7

Mamma I  species r ichness and abundance belween the Gingin s i tes and an area

near Jandakoc,  where work was carr ied out  some years ago by Davidge (1979) ,

are compared in  Tabl -e 2.  The Jandakot  s i te  has

Dasyur ids,  whi le  the in t roduced House Mouse

i n c r e a s e d .

lost  i ts  nat ive rodents and

mus cu lus )  has g r e a t  l y

24

(ltrs

) >



Table 2.  Compar ison of  r ichness and d ivers i ty  of  smal1 mammal species at

Gingin and Jandakot .

S p e c i e s

caPture Per

Jandekot

I  000 Trap-n ight

Gingin

Western Pygmy-pos sun
(  Cercatetus concinnus )

Honey Po s sum
( T a r s i p e s  r o s t r a t u €  )

Ash-grey Mouse
(Pseudornys a lb  oc inereu s )

Grey-be l1 ied Dunnart
S m i n t h o p s i  s  g r i s i o v e n t e r

I . i rh i te-bel l ied Dunnart
S.  do l  ichura

Hou se
( l tus

T o t a l

0  . 2 7

5  . 2 0

) . . + t

0  .47

2  . 8 0

8  .00

0 . 2 3

1 . 4 0

I  {  ' O

Mou se
n u s c u l u s )

The vegetaEion at  the Jandakot  s i te  d i f fers  in  sorne ways f rom that  in  the

c i n g i n  l o c a l i t y .  A l t h o u g h  i !  i s  d i v e r e e  a n d  r e l a t i v e l y  u n d i s t u r b e d ,  w i t h

l i t t l e  i n v a s i o n  b y  e x o t i c s ,  i t  h a s  b e e n  s u b j e c t  t o  m o r e  f r e q u e n t  f i r e s ,

havi .ng been burnt  about  s ix  years before the study and subject  to  burns of

that  f requency for  some t ime.  Land surrounding the Jandakot  s tudy s ice had

been subject  co a s imi l ,ar  f i re  regine,  and most  has been burnt  in  the last

s i x  y e a r s .  P o s s i b l y ,  t h e  p e r i o d i c i t y  o f  f i r e s  i n  t h e  J a n d a k o t  a r e a ,  w h i l e

a l lowing for  regenerat ion of  vegetat ion,  has been too f requent  for  mamma 1

r e c o v e r y ,  e v e n  w i E h  t h e  e x i s t e n c e  o f  a  m o s a i c  o f  d i f f e r e n t  a g e d  v e g e E a t i o n .

In surnmary,  the Gingin work shows Ehe potent ia l  for  sna11 bush areas to

suppor t  naEive srnal1 mamrnals,  but  the ear l ier  Jandakot  s tudy suggests a

problem l r i th  the use of  f i re  in  the management  of  such areas.  I t  r lay not

be suf f ic ient  just  to  nainta in a mosaic of  burn ages;  i t  rnay be necessary

to have mature or  even (by exaninat ion of  the vegetat ion)  senescent  areas

!o act  as reservoi rs  f ron which recru i tmeut  can occur .  I t  r tou ld seem that

whi le  manma1s are able quick ly  to  recolonize an areL af ter  f i re ,  do ing so

) o



i n  u n d e r  t h r e e  y e a r s ,  t h e i r  p o p u l a t i o n s  w i l l  b e  d e p l e t e d  a n d  u l t i m a t e l y

become ex t inc t  under  f i re  reg imes wh ich  advocate  f requent  burn ing .
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BIRDS AND I'AMI'{ALS IN THE MANAGEME NI 0F SI''ALL BUSITLAND RESERVES

Dr Ray Hart

R . P .  a n d  R , M ,  H a r t ,  C o n s u l t i n g  B i o l o g i s t s

The mamna 1 fauna of  Per th ( i .e .  the more or  less cont inuous suburban area

on the coaste l  p la in)  is  very poor  -  on ly  the Brush- ta i led Possum and some

baLs are now coumon in  the suburbs,  and the Shor t -nosed Bandicoot  surv ives

in p laces.  The other  species have been e l in inated and i t  is  now doubt fu l

that  any pracEical  schene of  managenent  could return lhese lost  species Eo

lhe suburb s.

Aquat ic  b i rds are s t i11 abundant  rd i th in  the suburbs and the presence of

nany species can be re lated a lmost  ent i re ly  to  the surv iva l  o f  su i tab le

h a b i t a t .  T h i s  i s  a  w e l L  i l l u s t r a l e d  b y  a  s u r v e y  ( o n e  d a y  i n  e a r l y

S e p t e m b e r )  o f  S h e n t o n  P a r k  L a k e  ( 4  s p e c i e s ) ,  P e r r y  L a k e s  ( 8  s p e c i e s ) ,  L a k e

C l a r e m o n t  ( 1 3  s p e c i e e )  a n d  F l o r e a t  W a t e r s  ( 1 6  s p e c i e s ) .  S h e n t o n  P a r k  L a k e

h a s  l i t t l e  v e g e t a t i o n  a n d  p o o r  d i v e r s i t y  o f  h a b i t a t s ,  P e r r y  L a k e s  h a s  s o n e

v e g e t a t i o n ,  L a k e  C l a r e m o n t  h a s  e  r e a s o n a b l e  d i v e r s i t y  o f  h a b i t a t s ,  w h i l e

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

habi ta ts .  These reeul ts  shorr r  that  su i tab le management  can encourage a

large nurnber  of  species.

I n  r e l a t i o n  t o  b u s h l a n d  b i r d e  I  s o u g h t  t o  a n s n e r  t l r o  q u e s t i o n s  - ' r d o  s m a l l

reservea have a s igni f icant  b i rd fauna?" and "how should the reserves be

rnanaged?" Al l  species seen or  heard over  90 minutes were recorded,  and a l I

ind iv iduals  nere counted over  th is  t i rne in  a 25 o t ransect .  The 90 u inute

interval  was spread over  severa l  mornings (7-10 am) in  August  or  Septenber .

This  was done for  a var ie ty  of  reserves wi th Neerabup Nat ional  Park as a

contro l .  In  a l l  cases areas of  Banksia eucalvpt  woodland were selected.

For  analys is  the b i rds were considered in  four  groups:

Group l .  Species which have adapted wel l  to  the st r ic t ly  suburban area.

Group 2 .  Spec ies  wh ich  enEer  the  suburban areag commonly  buE are  as  nrch

assoc ia ted  w i th  suburban bush land or  open apaces .

Group 3.  Species which occur  v i th in  the suburbs only  in  areas of  bushland.
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Group 4.  Species which do not  normal ly  enter  the suburbs.  Highly  nobi le

or  errat ic  species (  such as raptors and cockatoos) ,  aer ia l  species and

non-nat ive species were exc luded.

In F igures I  and 2 the reserves have been arranged by thei r  s imi lar i ty  in

b i rd faune to Neerabup.  In  Table I  th is  order  is  compared wi th envi ronnenta l

parameters of  re levance to nanagemen! .  From Figure 2 i t  can be seen that

many species surv ive in  thege reserve,  even in  qui te  smal l  areas.

RE SERVE AREA VECETATION I SOLATION TREE S BIRDS

Neerabup

Kings Park

Gwe lup

Bo Id Park

Star Snamp

W i r e  l e  s  s  H i  1 1

Diane 11a

At tadale

Karr inyup

Ho l lywood

5 5  t 7

7 2  1 5

85  16

5 0  1 3

) 6  r )

2 3  t 2

r 000

300

40

250

40

45

l 0

3 . 5

6

2

5

2 /z
3

3 /4

2 / 3

4

2 758u

M

t{

L

L

M

M

M

l,

L

H

H

H

M

L

l l90

M

H

38  t2

8 2  1 l

Table l .  The area (ha) ,  the state of  the vegetat ion (on a ranking scale
f r o n  I  =  p r i s t i n e  t o  5  =  d e s t r o y e d ) ,  t h e  d e g r e e  o f  i s o l a t i o n  ( l o w ,

medium or  h igh) ,  the densi ty  of  t rees ( low,  necl iun or  h igh)  and the
nunrber  of  ind iv idual  b i rds counted ( f i rs t  co lunn)  and the nunber  of
species recorded (second column),  for  the var ious reserves.

In F igure I  the reserves most  s imi lar  to  Neerabup have Group I  as a srnal l
propor t ion and Group 3 as a large propor t ion,  and v ice versa for  the
reaerves least  resenbl ing Neerabup.  From Figure 2 i t  can be seen that  th is
t rend para l le ls  the progress ive loss of  Group 3 and 4 species.  Group 2 is
re lat ive ly  constant  in  e l l  ceses,  r t  should be noted f ron Table I  that
ihere is  no corre lat ion between the number of  ind iv iduals  and the order  of
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K I N 6 5  P A R K

6 W E  L U P

B O L D  P A R K

S T A R  S W A M P

W I R E L E S S  H I L L

D I A N E L L A

ATTAD A LE

K A R  R I N Y U P

H O L L Y W O O D

KIN6S PARK
BOTANIC GARDTNS

1 1  2 t 3

3

F i g u r e  l .  T h e
of  ind iv iduals ,

of  each species group
reaervea

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2 3

1 2

I 2

propor t ion (Z)
for the var iou e
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t o

13
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1 0

l 1

2 l

20

l 9

l 8

17

t 6

l )

14

13

I L

l ' l
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t o ^ = - - e a

- =

Figure 2.  The tota l  nunber  of  species (c losed squares)  and Group 3 and 4
species (open squares) ,  for  the ver ious reaerveg
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t h e  r e s e r v e s .

Consider ing Table 1,  var ious t rends can be seen,  The most  obvious

corre lat ion is  wi th  the state of  the vegetat ion.  The most  species are seen

i n  t h e  l e a s t  d i s r u r b e d  r e s e r v e s  ( s u c h  a s  K i n g s  P a r k  n i t h  1 7  s p e c i e s ) ,  l e s s

in other  reserves (such as Wire less Hi l l  t^ t i th  15)  and the least  in  the very

d i s t u r b e d  r e s e r v e s  ( s u c h  a s  H o l l y w o o d  w i t h  1 1 ) ,  T h e  a r e a  o f  t h e  r e s e r v e  i s

a lso important  -  Harry  Sandan Park (At tadale)  is  in  excel lent  condi t ion but

w i t h  o n l y  3 . 5  h a  o n l y  1 1  s p e c i e s  w e r e  r e c o r d e d  a l t h o u g h  4  o f  t h e s e  w e r e  i n

Group 3 compared wi th only  2 at  Hol lywood,

The degree of  iso lat ion of  the reaerve is  not  important  in  determin ing the

bi rd fauna.  For  example,  the Dianel la  reserve is  only  500 m f rorn the edge

of  the suburbs but  i t  is  in  poor  condiL ion and only  12 species were

recorded (a11 bul  2  in  Group l  or  2) .  Hoi t 'ever  in  at  least  one case the

Burrounds bf  the reaerve l rere inpor tant .  The Gwelup reaerve has only  a

snaLl  area of  bushLand and in  poor  condi t ion but  i t  is  adjacent  to  the

Karr inyup Country  Club which inc ludes extensive buehland,  The resul t  is

thaE Glre lup has a b i rd fauna comparab le  to  Kings Park.

From Figure I  and Table I ,  i t  would eppear  that  no scheme of  management  for

a srnal l  reserve wi1"1 permi t  the return of  the Group 4 species to the

suburbs.  Some of  these species,  such as the Grey Shr ike-Thrush,  appear  to

be qui te  in to lerant  of  hunan presence whi le  others,  euch as the Splendid

W r e n ,  h a v e  b e e n  f o r c e d  o u t  b y  l o s s  o f  h a b i t a t .

An in teresLing observat ion is  that  p lant ings of  nat ive p lants in  garden

s i t u a t i o n s  d o e s  n o t  a t t r a c t  G r o u p  3  s p e c i e s .  T h i s  w a s  o b v i o u e  i n  r h e

Hol lywood reserve where there are exten6ive p lant ings but  v i r tua l ly  no

G r o u p  3  s p e c i e s .  H o w e v e r ,  t h e r e  i s  l i t t l e  d o u b t  t h a t  p l a n t i n g s  d o  a t t r a c t

b i rds.  In  the Kings Park botanic  gardens (which are the largest  p lant ings

of  nat ive p lants in  Per th)  there is  a unique b i . rd  fauna (F igure l )  wi th  a

complete dominance of  Group I  but  a lso a s igni f icant  e lement  of  GrouP 4

( e s s e n t i a l l y  h o n e y e a t e r s  a t t r a c t e d  t o  t h e  e n o r m o u s  f o o d  s u p p l y ) .

In  th is  d iscussion nanagement  has been v iewed as sole ly  d i rected aL

preserv ing the nat ive b i rd fauna.  I lo l rever ,  reserves wi th in the suburbs

have another  and possib ly  larger  funct ion,  which is  to  encourage b i rds of

any sor t  as par t  o f  the human envi ronment .  B i rds are typ ica l ly  very nobi le



and many species appear  wi lh in  the suburbe at  t ines (such as B Lack-shou ldered

Ki tes a long the coast) .  There seems 1 i t t le  doubt  that  snal l  areas of

bushland are important  to  these b i rds.  tn  addi t ion many species (such as

the Spot ted Pardalote)  nake regular  norLh-south movements and smal l

reserves may be important  to  lhese species as they psss tbrough the

suburban area.
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HAB ITAT ACTION IN THE METROPOLITAN AREA

Peter t{cui I lan

B i o l o g i s t

t {y  approach has a lways been at  the gras6 roote level  o f  b io logicaL and
ecologica l  in terest  -  t ra in ing teachers at  the pr imary level  and reLying on
then to pass on the goepel  to  the i r  c lasses.

r  f i rs t  becarne involved in  sav ing palches of  bush in  the Metropol i tan area
through encouraging locaL res ident  anareness of  the i r  va lue.  once they
became interested r  rdou Id encourage them to forn Local"  r rHabi tat  Act ion

commit teesrr ,  and in  th is  l ray they became involved.  The more involvement
f r o n  L o c a l  r e s i d e n t s  t h e  b e t t e r .

At  lh is  s lege the c larenont  reachera col lege ' rcrewr nould be brought  in to
act ion.  This  l rou ld involve v is i t ing the s i te  and p lot t ing quadrats and
transecta to  f ind out  uhat  nas there.  l le  were concerned speci f ica l ly  wi th

cornpi l ing species l ie te of  p lants and animaLs.  Al l  th is  in format ion was

cornpi led in to a book and th is  r ras then handed over  to  the , ,Habi tat  Act ion

Commi l tee" .  This  nae.  lhe end of  the work by the f iClaremont  Col lege Crerr r .

r t  was then the reaponsib i l i ty  of  the 'Habi tat  Act ion conmit tee ' r  to  take
the data to  the Local  Author i ty ,  and armed wi th th is  in format ion request

Lhat  the said area be reta ined as a F lora and Fauna Reserve,  rn most  caaea

the local  author i t ies nere very agreeable to  these requesEa.

our  succe€ses have inc luded BeLl  S$aEp,  Star  Swanp,  Bold park,  Wtr i te  Lake,

Thorn l ie ,  Coogee Str ip  and the Dianel la  Sump.

To do rh is  job you have to be ' rhookedr , .  The CLaremont  Icrew" were very

enthusiast ic  and enjoyed thenseLves,  Now, the young teachers l rho were ac

the c lareroont  reachers co l lege wi th rne are scat tered around the country  and

are seLt ing up lhe i r  own l i t t le  ac l ion groups doing what  they d id wi th ne

in the l ' Ie t ropoLi tan area.

In concLusion,  i t  is  inpor tant  to  real ise that  for  these pro ject6 to  be

successfu l  there mrst  be some dedicated people who wi l l  cont inue to Look
af ter  the regerve and ensure i ts  cont inued management .  There is  no point

in  establ ish ing a reaerve i f  no one is  wi l l ing to  look af ter  i t .
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HOLLYWOOD RESERVE - A COMMUNITY AFFAIR

C. S.  Cannon

Gardener ,  Hol lywood Reserve

I n  1 9 7 5  M r  B i l l  D a y ,  w i t h  t h e  s u p p o r t  o f  l o c a L  r e s i d e n t s ,  s u c c e e d e d  i n  h i s

pet i t ion to save the bush betneen Smyth Rd and Karrakat ta Cemetery,  and

have i t  dec lared an "A"  c lass reserve (see accompanying f igure) .  In  the

6 ha of  bush on the reserve there are some very large o ld Jarrahs,

Banksias,  Tuar ts ,  Casuar inas and a good shrub understorey.  L i t t le  e lse

could be aeen as the ent i re  area L 'as in fested wi th weeds,  which becaure a

f i re  hazard dur ing the dry summer months,  Many f i res had been through and

had burned the centres of  many of  the large t rees,  These hol low t rees fe l l

o v e r  d u r i n g  g a l e s .  E a c h  s p r i n g  a s  r e g e n e r a t i o n  t o o k  p l a c e ,  l h e  s e e d l i n g s

nere lost  in  the f i re  of  the fo l lowins sunmer.

The reserve conta ins a h igh nunber  of  species (7t )  which sugges!  that  fery

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

invasion of  exot ic  epecies,  Aree A,  ind icated on the accompanying map,

reta ins a par t icu lar ly  good remnant  of  the or ig inal  vegetat ion.  Area B,

a l though i t  conta ins fewer species and is  nore degraded than Area A,  ig

a lso sui teb le for  preservat ion.  However,  weed invasion is  a probLem in

both these areas as i t  is  throughout  the reaerve.

A replant ing program was inst igated on the reserve in  the hope that  the

plants would conpete l r i th  the veldt  grass and other  weeds,  and eventual ly

smother  them. This  is  a long term plan and,  to  dete,  has produced good

resul ts .  The rdeed regronth becornes less each year  as the p lants spread.  A

sect ion is  p lanted each year  adjacent  to  lhe one p lanted the prev ious year .

Plant ing is  done over  sunmer and the p lants are nstered unt i l  the winter

ra ins begin,  and then watered again dur ing the second sunner ,  By the

fo l lowing sumner the p lan!  roots should have reached a suf f ic ient  depth to

nake fur ther  water ing unnecessary,  unless s igns of  d is t ress are seen,

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

t rees and leave them ly ing across the path,  or  cyc le over  bushes and break

them donn,  or  drop a match in to a bundle of  dry weeds and star t  a  f i re ,

which would spread in to the Eops of  Ehe t rees.  On apprehending these

youngsters,  for  they were roain ly  schoolchi ldren,  I  would expla in the
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enormi ty  of  what  they had done and ask for  lhe i r  cooperat ion in  guard ing
rr thei r r r  park.  Thus a network of  r rwardensr t  nas set  up and the vandal ism

eventual ly  s topped.  Parenta l  approval  was asked for  and g iven.  The

wardens enjoy belonging to a c lub and in  the school  hol idays,  especia l ly  in

May and August j  would pul1 weeds and burn them. This  prevents the weeds

turn ing thei r  roots back in to the ground af ter  a shower of  ra in,  which the

veldt  grass is  very prone to do.

Dur ing winter  i t  is  qui te  safe to  pul l  ve ldt  grnss as a lL the seed krh ich is

going to germinate wi l l  have done so.  However in  suruner ,  a f ter  the seed

h a s  r i p e n e d  a n d  f a 1 l e n ,  i t  i s  b e t t e r  n o t  t o  d i s E u r b  t h e  s o i l  s u r f a c e  a s

germinat ion the fo l lowing winter  wiL l  be heavier .  In  sumrer ,  i t  is  bet ter

to non the weeds and when the regrof , r th  reappears in  a couple of  weeks,  the

regrowth should be dabbed rd i th  Roundup -  never  sprayed.  There are severa l

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

s p o n g e  r u b b e r  w i c k  i n  t h e  e n d , . . . . . p a i n t  r o l l e r s  o n  a  l o n g  h a n d l e ,  o r  s o m e

other  home made invent ion.  Spray ing is  not  recommended as even on the

calne6t  day,  there is  an undesi red dr i f t  and many p lants can be unintent ional ly

k i l l e d ,

Roundup should not  be used af ter  mid-July  L 'hen the nat ive bulbs begin to

sprout .  Fron n id-July ,  unt i l  the \ reeds aeL seed,  nanual  pul l ing,  hoeing or

a gardener 's  kn i fe  may be used -  thatever  causes the least  so i l  d ieEurbance.

Af ter  that ,  the heads of  seed should be cut  of f  and burned and lhe

remainder  of  the p lant  dabbed lv i th  Roundup.

Dur ing the May and August  hol idays,  the wardens pul l  lup ins,  by hand,  ar

the rate of  one lo l1y per  100 lup ins,  This  soon solved the lup in problem.

Lupins are a problern as they enr ich the soi l  and rnr l t ip ly  very quick ly

unless eradica led.  To encourage lhe wardens fur ther  the i r  names are

wr i t ten each year  on a board at lached to a t ree.  At  the end of  the school

h o l i d a y s ,  a  w a r d e n ' s  p i c n i c  i s  h e l d  a n d  g o o d  f u n  i s  h a d  b y  w a r d e n s  a n d

p a r e n t s  a 1 i k e .

The park is  used by other  arembers of  the local  comn:ni ty  such as dog

walkers who are encouraged to keep thei r  dogs on leads or  on the paths.  I f
t h e  d o g s  a r e  a l l o w e d  t o  r u n  w i l d ,  t h e y  c a n  k i l l  p l a n t s  b y  u r i n a r i n g  o n

then.  I f  th is  is  expla ined to the owners they are very cooperat ive.  A lso
old peopLe f roro the salvat ion Arny v i l lage come over  look ing for  orchids
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and are deLighted to f ind them. Orchids which haven' t  been seen for  years,

because they were h idden by the weeds,  can nol r  been seen in  many areas and

seem to thr ive in  weed f ree envi rons.  The Tuar t  Club v ie i t  the reserve each

spr ing.  Overseas v is i tors  are brought  in  by local  res idents who enjoy

showing them a bush area in  the middle of  Nedl .ands.  Chi ldren f rom both

pr imary and secondary school  rdalk  and cyc le through.  Vis i tors  to  the

cemetery wal"k  through.  The res idents of  Kare l la  St  have become involved as

f i re  spot ters;  th is  involves a phone cal l  to  the Fi le  Br igade i f  a  f i re  is

seen on the reserve at  n ight ,  on week-ends or  publ ic  hol idays.

REPLANIING

The best  resul ts  are achieved,  par t icu lar ly  in  teros of  reta in ing the local

character  of  an area,  by p lant ing ind igenous species.  I f  a  nat ive garden

e f f e c t  i e  d e s i r e d  a  v a r i e t y  o f  c o l o u r f u l  W . A .  n a t i v e  p l a n t s  c a n  b e  u s e d .

DISPOSING OF !iEEDS

If  pract icable,  l reeds should be r .enoved f rorn the area.  I f  th is  is  not

feasib le,  weede shouLd be burned on a c lear  p iece of  land accord ing to f i re

p e r m i t  r u l e s .  T h e  l o c a l  f i r e  o f f i c e r  o r  F i r e  B r i g e d e  w i l l  f u r n i s h  a 1 l

in format ion ebout  eafe burn ing.  No mat ter  what  precaut ions are taken,  by

the end of  Septenber ,  cer ta in areas wi l l  becote a f i re  hazrd.  These eress

are best  t reated by nowing them wi th rotary nowers,  or  by us ing a weed

eater  to  c lean around the p lants.  Then,  in  the unfor tunate even!  of  a  f i re

occurr ing,  i t  should not  become an uncontro l lab le wi ld f i re ,  burn ing through

the t ree cro l rns.

I f  a  bundle of  weede is  Lef !  in  wet  l tea lher  to  be p icked up by a rubbish

l ruck,  the weeds cont inue to grow and set  seed.  In  dry weather ,  a  bundle

is  e temptat ion to a f i re  bug.  Ei ther  way i t  looks unsight ly  to  leave

bundles and the possib i l i ty  of  smother ing nat ive p lants,  which have not

shown themselves above ground,  is  a lways present .  I t  is  bet ter  to  d ispose

of  the weed bundles as they occur ,  In  Hol lywood Reserve,  there are

establ ished burn ing areas each season and by the fo l lowing year  they have

disappeared end there is  no unsight ly  burnt  patch le f t  es smal l  understorey

plants take over  af ter  the r t in ter  ra in.

Dur ing mowing,  an occasional  p lant  is  cut  of f  a t  ground level .  P lants wi th
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underground root  s tock cos 'e back the fo l lowing year  ( in  a s imi lar  uanner  !o

roses which have been pruned severe ly) .  I  am not  advocat ing mowing an area

f 1 a t ,  f o r  o b v i o u s  r e a s o n s ,  b u t  a n  a c c i d e n t a l  c u t t i n g  d o e s  l i t t l e  h a r n .

PLAMINC AND NAMING

A soal1 hole is  dug so that  the p lant  wi l l  be about  2 cm belo l r  the ground

s u r f a c e  w h e n  p l a n t e d .  A  h a n d f u l  o f  O s m o c o t e  i s  t o s s e d  i n t o  t h e  b o t t o m  o f

E h e  h o I e .  T h e  h o l e  i s  f i l 1 e d  w i t h  w a t e r .  T h e  p L a n t  i s  p l a n t e d ,  w a t e r e d

and f i rned in .  I t  is  kept  watered dur ing i ts  f i rs t  two surnmers by which

t ime i t  should have developed a s t rong root  system, and should be tapping

i ts  own underground water .  I t  is  surpr is ing how quick ly  the area begins to

look l ike natura l  bush again;  usuaLly  two years or  less,  NaureplaEes should

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

REGE NERATION

I n  H o l l y w o o d  R e s e r v e ,  r e g e n e r a t i o n  o f  n a t u r a l l y  o c c u r i n g  s p e c i e s  i s  t a k i n g
p l a c e  a t  a  g r e a t  r a t e .  G r a n n y s r  B o n n e t s  ( I s o t r o p i s  c u n e a t u s ) ,  D u n e  M o s e s
(Acacia las iocarpa) ,  Jarrah (Eucalyptus marginata) ,  Red and Green Kangaroo

P a w  ( A n i g o z a n E h u s  n a n g l e s i i ) ,  D o n k e y  O r c h i d  ( D i u r i s  l o n g i f o l i a )  a n d  F o r e s t

Sheoak (Al locasuar ina f raser iana)  are now in the i r  four th year  f rom

seedl . ings (se1f  sown).  These have regenerated s ince f i re  has been exc luded

f r o m  t h e  a r e a .

FAUNA

T h e  b i r d  l i f e  h a s  b e c o m e  m o r e  p r o l i f i c ,  a n d  s o  b i r d  w a t c h e r s  a r e  a d d i n g  c o
lhe nunber  of  park users.  I  have never  seen a snake of  any descr ip t ion,

bu!  r  have seen a lmost  every other  animal  and b i rd descr ibed by Alan and

Susan Tingay in  the i r  book rCommon Animals in  Kings park and per th

G a r d e n s ' ,  o b t a i n a b l e  f r o m  t h e  K i n g s  p a r k  B o a r d  a n d  p u b l i s h e d  i n  1 9 g 2 .

SPREADING THE WORD

G e t  t h e  1 o c a 1  p a p e r  t o  w r i l e  a n  a r t i c l e ,

the  prob lems and ask  fo r  weed pu l le rs ,

Park r r .  You may have to  work  qu i te  hard

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

accompan ied  by  a  photo .  Spe l l  ou t

f i re  wardens ,  and "Fr iends  o f  lhe

a t  t h i s ,  b u t  a s  t h e  p a r k  i m p r o v e s ,

lo  be  kept  up  f ro rn  year  to  year ,
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wel l  ahead of  the f lower ing season.  Planning ahead is  neces€ary to  enaure

that  an er t ic le  is  publ ished when the f lowers are at  the i r  best  ( th is

shouLd a lso coinc ic le  n i th  Eo\ t ing of  paths to nake walk ing through the park

as easy as possib le) .  A photographic  record should a lso be kept  to  show

improvement. A photographer could be appointed from the local comnnrnity,

possib ly  a ret i red pergon l t i th  an in terest  in  photography.

These are some of  the l taye in  which the local  res idents of  l lo l lywood have

been involved in  naking i t  a  ' rcommrni ty  Af fa i r r r .
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COTTE SLOE ROAD VERGE RESERVE

Mary Edwards and John Cardner

A s s o c i a t i o n  f o r  C o t t e s l o e  R e s e r v e

The developnen!  of  a  f lora reserve r r ra s  s t inar la ted in  1982 by a request ,  in

the CoEtesloe Counci l  Month ly  Civ ic  Centre Nevs,  for  suggested areas of

improvenent  in  the d is t r ic t .  The suggested locat ion for  the reserve was

aLong Broome St  ( f roro the Kindergar ten to Forrest  St)  border ing Seaview

Gol f  L inks.  The Counci l  responded favourably  to  the suggest ion,  r r i th  the
prov iso Ehat  development  was based on comnnrni ty  ef for t .  The area involved

has a lways been adui red for  i ls  s tands of  B lack Boys and autumn f lower ing

y e l l o w  L e s c h e n a u l t i a  ( L e s c h e n a u l t i a  l i n a r i o i d e s ) ,

The area was surveyed by Robert  powel l  (Department  of  F isher ies and

W i l d l i f e )  w h o  r e c o r d e d  3 7  s p e c i e s  o f  n a t i v e  p l a n t ,  A  p u b l i c  m e e t i n g

fo1lowed,  and at  th is  i . t  was suggested that  the HoLLywood Reaerve p lan be

used as a model .  Advice was g iven aE an ensuing work ing bee by Robert

Powel l  and Gold ie Cannon (Gapdener,  HoLlywood Reserve) .  I !  l ras f ina l ly

decided to fo l low the Ho).1ywood p lan,  a l though only  local  p lants would be
grown.

The Lower or  k indergar ten area nas selected as a s iLe for  p lant ing as i t

was poorLy vegetated.  The h igher  l imestone area wi th i ts  cover  of  nat ive
plants,  was to be weeded and le f t  Lo regenerate.  This  I imestone area

conta ins soue at t ract ive Grevi l . leas and Acacias,  and Tenpletonia (Ternpletonia

r e t u s a ) .

one of  the main weeds found on lhe reserve is  lup ins,  which are hand-pul led.

In r r in ter  more lup ins appear ,  and these are hand pul led a long l r i th  the
v e l d t  g r a s s  -  b e f o r e  a n y  o f  t h e r n  c a n  s e t  s e e d .

Busy bees are held on the th i rd sunday of  every month and have been
r e s p o n s i b l e  f o r  c l e a r i n g  3  t r u c k l o a d s  o f  r u b b i s h  f r o m  3  g u l l i e s ,  a s  w e l l  a s
the aforement ioned weed contro l  work,  I . I indbreaks of  Rot tnest  rea Tree
( M e l a l e u c a  l a n c e o l a t a )  a n d  p i n e  ( C a l l i r r i s  p r e i s s i i ) ,  p e p p e r m i n t  ( A g o n i s

f lexuosa)  and Tuar t  (Eucalyptus gomphocephala) ,  have been p lanted,  as wel l
as Banksias,  Hardenbergia,  Hibber t ia  and Grevi l rea and other  species of  the
area.  The Counci l  has erected a log fence a long the edge of  the reserve
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and prov ided $200 for  p lants and rnater ia ls .

A notebook and photos are being kept  to  record act iv i t ies,  !o  show progress

and to enable compar isons to be made in  the future.

I t  is  hoped to have seats s t raEegical ly  set  for  people to  enjoy the reserve

and the v iew.  The reserve wi l l  be avai lab le for  school  ch i ldren to enjoy

nature s tudy,  and to enable cot tes loe res idents to  enjoy the p lants and

f  lower s  of  the area.
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MANAGEMEM OF STAR SWAMP

W.A. Loneragan

Department  of  Botany,  Univers i ty  of  V lestern Austra l ia

Star  Swamp Reserve encompasses a f reshwater  lake,  4 ha in  area,  surrounded

by approx imate ly  96 ha of  bushland.  The reserve is  located in  the suburb

o f  N o r t h  B e a c h  ( 3 l u . 5 l r S ;  1 1 5 " 4 5 r 8 )  a n d  i s  b o u n d e d  b y  N o r r h  B e a c h  R o a d ,

Marmion Avenue,  Beach Road and l {ope Street .  This  iso lated remnant  of

vegetat ion is  one of  the few renain ing wet land swamps which,  together  wi th

i ls  associated connrn i t ies,  once formed par t  o f  a  broad we!1and systerq on

the Spearwood Dune soi ls  of  the Snan Coasta l  p la in (Seddon 1972) .

Wi th the populat ion of  per th and i te  envi rons commonly predic ted to double

by the year  2000,  l re t  land remnants such as the Star  Snamp Reserve are

increasingly  being v iewed as important  s i tes for  recreat ion,  the conservaLion

of  l re  t  land-dependen!  p lant  and animaJ.  speciea,  and as centres of  in terest

i n  t h e  l a n d s c a p e  ( S y s t e n  5  S r u d y  R e p o r t ,  1 9 8 1 ) .

As a resul t  o f  representat ions by the Tr igg North Beach Waterman Comnuni ty

Agsociat ion to the Austra l ian Her i tage Cormiseion,  the Reserve has been

l is ted on the Register  of  the Nat ional  Estate (  Cormonweal th of  Austra l ia

Gazet te,  1983) .  Fol lon ing fur ther  eubnies iong to the Federal  Governnenc,

by the sane group of  concerned c i t izens,  a grant  of  $3 000 has been nade co

develop a managenent  p lan for  the Reserve.

A study group,  compr is ing the author  (as co-ord i f la tor) ,  Mr R.p.  McMi l l .an
( z o o l o g i s t ) ,  D r .  L .  T o u n l e y  ( h y d r o l o g i s t )  a n d  M s  L .  W a t s o n  ( b o t a n i s t ) ,  h a s

been appointed to under take the proposed invest igat ion,  The object ives

which the study group is  requi red to address inc lude:

I .  A survey of  the Reserve to:  updete and extend prev ious descr ip t ions of

t h e  v e g e l a t i o n  b y  B e l l  e r  a l .  ( 1 9 7 9 ) ,  W a r s o n  a n d  B e l l  ( f 9 g l ) ;  l i s r  r h e

fauna;  and def ine the hydro logica l  character is t ics,

I d e n t i f i c a t i o n  o f  a r e a a  o f  s p e c i a l  i n t e r e s t

example for  school  pro jects ,  ter t iary  level

handicapped groups.

a n d  a p p l i c a t i o n ,  f o r

courses and access by

a .
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1 .

3.  A nanagement  p lan wi th specia l  emphasis  uPon contro l  o f  weeds and the

u s e  o f  f i r e .

4.  ways of  implement ing the management  p lan so as to involve local

governnent ,  Local  conmrni ty  grouPs and speci f ic  user  grouPs such as

s c h o o l s ,  t e r t i e r y  i n s t i t u t i o n s ,  e t c .

At  th is  t iEe the study group has juet  cornrnenced i te  invest igat ions;

Eherefore only general coEmeota on the management requirements can be nade.

I t  is  c lear  f rorn the teros of  reference thst  use of  the Re€erve i8  to  be

mul t i -purpose inc luding act iv i t ies of  sc ient i f ic ,  educat ional  and of

passive recreat ional  nature.  Given the s ize of  the Reserve (about  100 ha)

and th i 's  m.r l t ip l ic i ty  of  uses '  management  should be in teneive wi th

considerable involvernent  of  user  grouPs.

A nurnber  of  potent ia l  ProbLems which wi l l  i rnp inge uPon a eucceggfu l

managenent  p lan can be readi ly  ident i f ied,  these inc lude:

contro l  o f  access.  At  Present  the Reaerve is  subject  to  i l legel

t ra i l -b ike and horse r id ing.  Whi le  those engaging in  these act iv i t iee

largely  conf ine themgeLves to ex isEing t racks,  they are a source of

need invasion and a genera l  nu iggnce to leg i t imate users.  Even i f  the

area can be fenced,  entry  Points  wi l l  be requi red for  f i re-contro l ,

wheelchai r  acceee and generaL publ ic  accees.  I t  is  unl ike ly  that

unauthor ized access to the Reserve and vandal isn can be s€t is factor i ly

conl ro i led unless a warden is  appointed.

I . {eed and insect  contro l .  The Reserve is  a l ready known to conta in eone

209 species of  p lants rePresent ing some 157 genera in  55 fani l ias,  o f

fhese,  752 are species nat ive to Vlestern Austra l ia .  Whi le  the

renain ing 252 of  species rePresent  in t roduced or  rweedr species '  the i l

propor t ion amongst  the nain vegetat ion tyPes renges f tom 237 ( in

Banksia dominated woodland) to 487 (I*le1aLeuqa woodland fringing the

lake) .  The Reserve is  therefore a l ready considerably  invaded by

w e e d s .

I t  is  a lso known ( I {ateon and 8e11,  1981)  that  n i th in  the EucalyPtus

gonphocephaLa (Tuar t )  woodland 1 i t t1e recru i tment  of  t rees,  k i l led
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e i t h e r  t h r o u g h  o l d  a g e  o r  d e f o l i a t i o n  b y  i n s e c t  a t t a c k s ,  i s  o c c u r r i n g ,

Unless th is  problem is  hal ted fur ther  substant ia l  weed invasion can be

expected.  At tempts by the local  Comnuni ty  Associat ion to contro l

lup ins,  us ing hand-weeding techniques,  appear  to  have sone probabi l i ty

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

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

E v i d e n c e  f r o m  e l s e w h e r e  ( B a i r d ,  I 9 7 7 )  i n d i c a t e s  t h a t  s o m e  w e e d  s p e c i e s

such as veldt  grass (Ehrhar ta ca lyc ina)  can be contro lLed prov ided the

s t r u c t u r e  o f  t h e  n a t u r a l  v e g e t a ! i o n ,  e s p e c i a l l y  o f  t h e  t r e e  c a n o p y ,  i s

nainta ined,

3.  F i re contro l .  ELsewhere in  th is  publ icaton Dr p.  Wycher ley has shown

for  Kings Park that  nnos!  of  f i res sh ich occur  in  the park are

del iberate ly  l i t ,  and that  theBe f i res account  for  the greater  ares

burnt .  I t  might  be ant ic ipated that  f i ree in  other  Reaervea wi th in the

Metropol i tan region fo lLow a s i rn i lar  pat tern.  I f  th ie  essurnpt ion is

correct  the uee of  f i re  a8 a rnanageEent  too l  l r i th in  s tar  srdamp Reserve

is  made nore d i f f icu l t .  There is ,  however ,  much ev idence ( largely

unpubl ished)  that  suggests that  nat ive vegetet ion benef i ts  f rom

occasional  f i r ing through accelerated nutr ient  recyc l ing,  destruct ion

of  insect  and fungal  in festat ions,  regenerat ion f rom seed,  re juvenat ion

of  nor ibund p lants and increased f lower ing.  The problen is  thet

research a lso ind icates natura l  f i r ing cyc les may be of  the order  of  lO
years or  more (van der  Moezel ,  l98 l ) .  F i re nore f requent  than th is

in tervaL may u l . t inate ly  reduce or  e l in inate f i re  sensi t ive species

w h i l e  f a v o u r i n g  w e e d  s p e c i e s  ( B a i r d ,  1 9 7 7 ) .  S o n e  u s e  o f  f i r e  w i l l  b e

necessary in  Star  Swamp Reserve,  i f  on ly  to  reduce the potent ia l  hazard

to adjo in ing proper t ies that  accumrlated l i t ter  would produce.

Hovever ,  th is  use nust  take cognizance of  the b io logy of  the species
invo lved .

4 .  I { a t  e r  c o n t r o  1 . T\ ro aspects of  the waters of  the lake bodv inv i te
concern.  The f i rs t  re lares to changes in  the water  tab le level ,  which
h a s  i n c r e a s e d  s i n c e  1 9 5 1  ( l ' t a t s o n  a n d  8 e 1 1 ,  1 9 g l ) .  I t  i s  p o s s i b l e  t h a t
Iocal  changes resul t ing f rom increased urbanizat ion have been
r e s p o n s i b l e  f o r  t h i s  i n c r e a s e  b u t  i t  i s  a l s o  p o s s i b L e ,  g i v e n  t h e
conl inu i ty  of  the hydro logica l  system that  under l ies n 'ch of  metropol i tan

Perth,  that  the changes or ig inate f ron more d is tant  sources.  The
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second point  o f  concern is  the l ike l ihood of  eutrophicat ion occurr ing.

The ruater  body receives run-of f  f ron adjo in ing st reets and nhi le  a l  the

m o n e n t  w a t e r  q u a l i t y  a p p e a r s  s a t i s f a c t o r y  ( B e l l  e t  a 1 .  1 9 7 9 ) ,  n o s t

lakes c lose to Per th,  compared I t i th  the more d is tant  Loch McNees 4t

Yanchep (wi t t r in  the same wet land systen) ,  conta in greater  levels  of

n u t r i e n t s .

! {hstever  the speci f ics of  the in i t ia l  management  p lan one point  is  cer tatn.

I ts  successfu l  implenentat ion wi l l  requi re a progrsnne of  moni tor ing,  for

wi thout  such a programme i t  wi l l  be impossib le to  obta in the data neceasary

to modi fy  the mansgement  procedures as exper ience d ic tates '

Perhaps the most  exc i t ing aspect  about  the Star  SwamP Reserve has been i ts

method of  creat ion.  The ect ion of  a  locs l  comuuni ty  group in  coord inat ing

t h e  a c t i v i t i e s  o f  i n t e r e s t e d  i n d i v i d u e l s ,  e d u c a t i o n a L i s t s  a n d  s c i e n t i s t s ,

successfu l ly  seeking to regis ter  the area as per t  o f  lhe Nat ional  Estate,

then obta in ing sorne in i t ia l  funding f ron the Federal  Government  ie  a new

development .  The in tent ion is  that  implenentat ion of  the managernent  p) .an

wi l l  involve local  government ,  the Local  conmn:ni ty  and user  grouPs,  and i f

successfu l ,  th is  approach may wel l  become a b lue-pr in t  for  the future.

Re ference s

A t k i n s ,  R . P . ,  c o n g d o n ,  R . A . ,  F i n l a y s o n ,  C . M .  a n d  G o r d o n ,  p . y .  ( 1 9 7 7 ) '  L a k e

L e s c h e n a u l t i a  -  a n  o l i g o t r o p h i c  a r t i f i c i a L  l a k e  i n  W e s t e r n  A u s t r a l i a .

J .  R o y .  S o c .  W . A .  5 9  :  6 5 - 7 0 .

B a i r d ,  A . M .  ( 1 9 7 7 ) ,  R e g e n e r a t i o n  a f t e r  f i r e  i n  K i n g ' s  P a r k ,  P e r l h ,  w e s t e r n

A u s t r a l i a .  J .  R o y  s o c .  w . A .  6 0  ' :  l - 2 2 .

B e l 1 ,  D , T . ,  L o n e r a g a n ,  W . A .  a n d  D o d d ,  J .  ( 1 9 7 9 ) .  P r e l i m i n a r y  v e g e t a t i o n

survey of  Star  SwamP and v ic in i ty ,  Western Austra l ia .  I { 'A '  Herbar ium

Res.  Notes 2 :  1-21 .

commonweal th of  Austra l ie  Gazet te.  No.  G43,  I  Novenfer  1983.

S e d d o n ,  g .  ( L 9 7 2 ) .  S e n s e  o f  P l a c e .  U n i v '  o f  I { . A .  P r e 6 s ,  N e d l a n d s  w . A '

2 7 4  p p .
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S y s t e n  6  S E u d y  R e p o r t  ( 1 9 8 1 ) .  R e p o r t  N o .  8  t o  t h e  E n v i r o n n e n t a l  p r o t e c t i o n

A u t h o r i t y ,  A p r i l  1 9 8 1 .  c o v t .  p r i n t e r .

v a n  d e r  M o e z e l ,  P . G .  ( 1 9 8 1 ) .  M a n a g e m e n t  o f  N a t u r a l  v e g e t a t i o n  i n  t h e

B a d g i n g a r r a  a r e a  f o r  u n - r l t i p l e  l a n d  u s e s ,  H o n s .  D i s s e r t a t i o n  ( u n p u b l i s h e d )

u . I , l . A .

W a t s o n ,  L . E .  a n d  8 e 1 1 ,  D . T ,  ( 1 9 8 1 ) .  T h e  e c o l o g y  o f  S t a r  S w a m p  a n d

s u r r o u n d i n g  b u s h l a n d s ,  N o r t h  B e a c h ,  W e s t e r n  A u s t r a l i a .  J .  R o y .  S o c .

W . A .  6 3  :  1 0 3 - 1 1 7  .
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BUNGE NDORE PARK

Kin Sar t  i

Armsda le-Ke lms cot  t  Branch of  the W,A.  Wi ldf lower Society

1 .  I n t r o d u c t  i o n

Bungendore Park (P1ace of  Gum Blosson)  is  an r rArr  Class Reserve vested

in May 1965 in the then Shire of Armada le-Ke Im€ cot t .

The reserve is  located some 3 kn south-east  of  Arnadale and occupies an

area of  450 ha (1 l l4  acres) .  The nain entrance to the Park is  f ron

Admira l .  Road,  which Leads to the Wungong Dan.  There is  a leo an

entrance of f  A lbany l t ighway,  The nestern boundary is  formed by the

Dar l ing escarpnent  -  an area recognised aa being f lor is t ica l ly

important ,  The southern boundary adjo ins predoninant ly  f reehold land

and in  p laces overLooks the Wungong Gorge.

The Park was inc luded in  the Systern 6 RePort  as par t  o f  an srea

inc luding Reserve 44561 (Bungendore proper) ,  Grevel  Resefve Cf0433,

land contro l led by the Metropol i tan RegionaL Planning Author i ty  ( l ' tRPA)

and vacant  Crown Land (VCL).  In  the Green Book,  i t  I taB recourcnded

Ehat the VCL adjacent to Bungendore be included. Iloltever ' apProvaL ltas

grented to use par t  o f  th is  land ae a pr ivate echool  g i le '  The oPen

woodland area lost  conta ined the greatest  species concentrat ion of

ler rest r ia l  orchids in  the Armada le-Ke lms cot  t  erea.

2 ,  G e n e r a  I

Fol lowing nunerous le t ters f rom var ious organisat ions regard ing rubbish

dumping in the area, the Bugendore Park Management Commiltee was

establ ished by the Arnadale Town Counci l  in  June 1981,  the a ins being

the improvement  and preservat ion of  th is  r rArr  c lass Reserve.

Comni t tee nernbership is  f rora the fo l lowing organisat ions:

.  L ions Club of  Armadale-KelmscotE

.  I { .A.  Wi ld f lower soc iety ,  Arnada le-Ke luscoc t  ,Branch

.  Forests Department
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.  BedfordaLe Residents Associat  ion

The commit tee is  chai red by a counci l lor  f rorn lhe Armadale Town

Counci  1.

A progress repor t  wes subrn i t ted to Counci l  eer ly  in  October  1982.  Along

wi th other  in format ion reLat ing to the Park,  the Report  out l ined che:

.  s t  r  a teg ie  s

. Airns

,  Progresa to date,  and

.  Future p lans

of the llanagenent Cornmittee.

(  Sorne of  the in format ion has been uPdated for  th is  paper . )

3.  Abstract  of  STRATEGIE S

comni t tee wi l l  make re conune ndat  ions on:

(a)  the preservat ion of  natura l  features,  f lora and fauna to enable

people to  see and apprec iate thern,  now and in  the fuLure;

(b)  the prov is ion of  appropr ia te areas and fac i l i t ies n i th in  the Park

so that  v is i tors  can under take bushwalk ing ancl  p icn ick ing wi thout

damage to the environment; and

(c)  the implenentat ion of  appropr ia te act ion wi th in the Park to

rehabi l i taLe and improve the perk envi ronment .

4,  Absrrect  of  AIMS

(a)  to  carry  out  a dete i led survey of  lhe park and to Produce an

inveotory of  the Parkr  s  features incorporat ing f lora and fauna

types,  natura l  physica l  h ighl ights  and d ieback in fect ion pat terns;

and

(b)  based on the io fornat ion above,  determine road c losures necessary
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to  help contro l  the spread of  d ieback fungus and

b u s h l a n d ;  i d e n t i f y  a r e a s  o f  s p e c i a l  i n t e r e s t ;

requi r ing rehabi l i ta t ion work and develop areas

bushwaLking and nature s tudy groups.

Abstract of PROGRESS TO DATE

to protect  the

i d e n t i f y  a r e a s

for  p i  cn i  ck ing,

(a)  Park survey -

( i )  D e l a i l e d  m a p s  ( 1 : 5  0 0 0 )  h a v e  b e e n  p r o d u c e d  w i t h  r h e

assis tance of  the Forests Department .  These maps have proved

invaluable in  determin ing sui tab le cour6es of  act ion in  the

management  and conserv€t ion of  Lhe park.  A reduced

simpLi f ied map is  inc luded for  reference.

( i i )  f t re  Wi ldf lower Society  has conmenced a dete i led s tudy of  the

P a r k  f l o r a  -  a  p r o j e c t  e x p e c t e d  t o  t a k e  4  y e a r s .

( b )  R e h a b  i  l i t a t  i o n  -

Approximate ly  3 400 seedl ings were p lanred in  June I982 and 3 720

eeedl ings in  June 1983 in  and around d isused gravel  p i te .  Local

species were used -  the t rees nere donated by Alcoa and Ehe

understorey shrubs by the Armadsle-Kelmscot t  Wi ld f lower Society .

A seeding t r ia l  was conducted in  1983 us ing broadcast  sowing.  The

F o r e s t s  D e p a r t m e n t  " r e c i p e r r ,  w h i c h  c o n s i s t s  o f  e e e d ,  f e r t i l i z e r

and sal rdust  as a buLking mediun,  was used.

(c)  Rubbish conrro l  -

Severa l  busy bees have been organised by the L ions Club.  Large

volunes of  rubbish have been removed,  inc luding car  bodies.

6.  Abstract  of  FUTURE PLANS

( a )  P r o v i s i o n  o f  p i c n i c  f a c i l i t i e s and rubbish colLect ion arrangement s ;

( b )  4  0 0 0  s e e d l i n g s  t o  b e  p l a n E e d  i n  1 9 8 4  f o l l o w i n g  c o n t o u r  r i p p i n g
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Iand bank  ba t te r ing  o f  g rave l  p i ts ,  Data  w i l l  be  co l lec ted  to

determine the  bes t  seed broadcas t ing  techa iques ,  Broadca6t ing

wiLl reduce the need for a high manpower (and womanpower) input

in to  seed l ing  propagat ion  and p lan t ing .

(c)  a1l  unnecessary t racks to be c losed of f  and permanent  t racks to be

named and ident i f ied wi th road s igns,

7 .  Abstact  of  Appendix A

An Appendix to  lhe RePort  out l ined rhe need to preserve local

envi ronnents and descr ibes the b io logica l  va lue,  and value to the

landscape,  of  rehabi l i ta t ing us ing ind igenous p lant  species.  Thue,  a l l

the understorey p lants have been ProPagated f rom seed col lected wi th in

Bungendore,  thereby ensur ing fu l l  genet ic  var iab i l i ty  and PreservaEion

of  local  forms.

8 .  Pub l ic i ty

A nurnber  of  recomendat ions were made in  the Report ,  one being that  the

Town Counci l  under takes to publ ic ise the Park and the work being

carr ied out  at  present ,  n i th  the a im of  at t racc ing in terest  and

asaigtance f ron the generaL conrr rn i ty .

T h i s  i s  b e i n g  d o n e  b y :

(a)  ar t ic les in  the local  ne l rsPaPer;

( b )  a  s t a t i c  d i s p l a y  o f  t e x t ,  n : l P s  a n d  m o n t a g e  o f  p i c t u r e s .  U s e d  t o

date at  a  Commrni tv  Fai r  and a smsl ler  vers ion at  a  wi ld f lower

e x h i b i t i o n ;

(c)  a pronot ional  brochure is  being designed to encourage par t icu lar

serv ice groups to ass is t  in  the physica l  work,  under  the guidance

of  the Comni t tee;

(d)  naming the Park and access roads wi th s igns to g ive the Park an

" ident i ty" .  At  the r isk of  be ing accused of  b ias,  the road namea

have a f lower theme. The bushwalk ins t ra i ls  wi l l  be narned af ter
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birds or manrnal s .

re ference I  and

A prov is iona l  nomenc la tu re  nap is  inc luded fo r

(e)  organised bushwalks through

p l a n n e d  f o r  9  O c t o b e r  1 9 8 3 , )

Prob Iems

sect ions of  the Park.  (F i rs t  l ra lk

( a )  R e h a b i l i t a E i o n  -

( i )  Understorey p lants for  1982 rehabi l i ta t ion were grown in

t u b e s .  T h i s  r e s u l t e d  i n  a  h i g h e r  t h a n  n o r m a l  l o s s ,  a a

plant ing was carr ied out  rd i th  the ass is tance of  people not

fani l iar  r r iEh the correct  techniques for  removing the

seedl ings wi th min i rnum dis turbance.  The use of  peat  pots in

1983 overcame th is  problem, par t icu lar ly  as a number of

ch i ldren were involved in  the p lant ing progrsmme. (  l le  used

6 c n  p o l s ,  s i z e  n o ,  5 2 2 )

( i i )  fn  1982 nany p l "anrs were , ,k i l led through k indness,r  by over

z e a l o u s  u s e  o f  f e r t i l i s e r .  T h i s  w a s  o v e r c o n e  i n  1 9 8 3  b y

c loser  superv is ion of  fewer nurnbers involved in  the

fer t i l ie ing progran,

(b)  Unauthor ised Park Use -

T h e  a c t i v i t i e e  o f  t r a i l  b i k e s ,  a n d  o f  h o r s e s  s p r e a d i n g  d i e b a c k ,  h o r s e s

spreading other  fungi  and weeds in  the i r  manure,  the durnping of  rubbish

and removal  of  t imber cont inues to be a problem. Recent ly  there has

also been kangaroo shoot ing in  the Reserve.

1 0 .  C o n c  l u s i o n

The above informa! ion

Commit tee,  In fornat ion

w i  1 1  p r o v i d e  d i f f e r e n r

of  Metropol i tan bush land

is  a resumd of  the

gathered f ron other

ideas and sugge s t  ions

r e s e r v e s .

work of  the Bungendore

speakers at  th is  Seuinar

regard ing the nanagement
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ST RONANI S WELf, RESERVE

Eric Mccrum and Mary Madden

t l .A.  Nat ional  Parks & Reserves Associat ion Inc ( I . IA}{PARA )

St  Ronanrs WeLl-  Reserve,  wi th  an area of  19 ha,  was vested in  the york

Shire as a ' rCanping Reserverr  pr ior  to  i ts  vest ing in  VIANPARA as an
" U i s t o r i c  S i t e t ' .  R e c e n t t y  t h e  a s s o c i a t i o n  h a s  r e q u e s t e d  t h e t  L a n d s  &

Surveys adds r rConserva! ion of  F lora and Fauna" to  the vesLins order ,

St .  Ronanrs I {e11 Reserve is  located on the nor th s ide of  the york Road,

sorne 15 km west  of  York.  Tts  southern boundary f ronts the york Road,  and

i t  is  fenced on a l l  four  s ides n i th  access f ron york Road.

There are two weLls some 5 m apar t .  The larger  is  a "Maryrr  wel l ,  l ined

rd i th  loca1 grani te ,  and i t  was used to water  horses and camel  teams

travel l ing to and f rom York.  The second weLl  is  L ined wi th convic t - rnade

br icks,  and was used by peopLe as a water  aource.  The r t l , laryr  wel l  was

p r o b a b l y  c o n s t r u c t e d  w i t h i n  t 8  m o n t h s  o f  t h e  f i r s t  s e t t l e n e n t  a t  F r e m a n t l e

in 1829;  the second welL wag probably constructed l rhen the convic t  road

depot  was s l i l l  in  use.  Two weLls l rere necessary to  separate dr ink ing

fac i l i t ies;  a t  the l ime of  construct ion of  the second wel l .  the Afghans had
juet  arr ived in  the colony wi th caoel .  teans.

In 1830 an area of .  5 .12 kr2 r " "  reserved around the weI I  for  a cownsi te.

The torr rn of  St ,  Ronan's  never  came into ex is tence,  but  the wel ls  renained

the last  waler ing p lace before York for  t ravel lers  and leamsters for  more

t h a n  5 0  y e e r s .  T o  a s s i s t  n i t h  t h e  r o a d  c o n s t r u c E i o n  f r o m  p e r t h  t o  y o r k , . a

convic t  road par ty  was stat ioned at  the l re l l  in  1850.  Even Moondyne Joe -

t h e  n o t o r i o u s  b u s h r a n g e r  -  w a s  o n c e  h e l d  a t  t h e  S t .  R o n a n r s  W e l l  g a o l

before being taken to York.  Rexnnants of  some of  the foundat ions of  tnese

o l d  b u i l d i n g s  a r e  s t i l 1  e v i d e n t .

By tbe 1960s a farmer whose proper ty  adjo ined the

permiss ion f rom the York Shi re Eo gtaze sheep on the

clear ing and super ing of  the reserve eventualLy nade i t

f ron the surrounding farmland,  One s ide of  the main wel l

c l e a r i n g  l e v e l 1 e d  w h a t  w a s  l e f t  o f  t h e  b u i l d i n g s .

reserve ob ta ined

r e s e r v e .  P a r t i a l

ind is t inguishable

was pushed in  and
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WANPARA undertook to revegetate and restore the

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

reserve as par t  o f  the i r

o f  y e a r l y  p r o j e c E s .

T h e  W e l l  R e s t o r a E i o n

The smal ler  wel l  has been c leaned out  and now has a warning fence around

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

a n d  p o s s i b l e  v a n d a l i s r a .  F r e s h  w a E e r  s u i t a b l e  f o r  d r i n k i n g  c a n  s t i 1 l  b e

d r a w n  f r o m  i t .

Because the weI Is  hold nater  throughout  the year ,  la te sumner was chosen as

the t ime to pump the oain wel l  dry  to  a l low removal  of  the grani te  atones

b u l l d o z e d  i n t o  t h e  w e l l  a n d  t o  r e b u i l d  t h e  I i n i n g ,  u e i n g  t h e s e  o r i g i n a l

s tones.  Dai ly  work ing bees on th is  wel l  over  the last  two years have been

hampered by the amount  of  water  in  the wel l .  Pumping t ine has been

lengthened in  an at tempt  to  so lve th is  probLern.

consul taEion wi th other  towns that  have r rMary"  wel ls  has ass is ted I {ANPARA

i n  r e s l o r i n g  S t ,  R o n a n r s  W e 1 1 .

A d d i t i o n a l  s o i l  i s  b e i n g  u s e d  t o  r e f i l l  a r e a s  i r u n e d i a t e l y  e a s t  o f  t h e  h ' e 1 1 .

Two reasons have been g iven for  bul ldoz ing the waLl  of  the wel l  -  one i ras

to g ive sheep easier  access to water ,  whatever  the leve1,  and the othe.r  -

t o  e x t r i c a t e  a  h o r s e  w h i c h  r n a n a g e d  t o  f a l L  i n  t h e  w e l l ,

P i c n i c  F a c i l i t i e s

A ser ies of  l0  m wide hor  se shoe-  shaped p icn ic  areas were designed,  and in

1980 were p lanted wi th t rees and shrubs.  Each ' rnookf i  has i ts  opening

fac ing the we1ls.  Nat ive t reea and shrubs were a l ternated in  each

horseshoe per ineter  to  create a wa11 to g ive pr ivacy to each p icn ic  area.

Tables and benches,  nade f rom rough hewn natura l  t imbers,  were la ter

i n s t a l l e d  i n  t h r e e  o f  t h e  b a v s .

Generous donat ions of  t rees have a l lowed in tensive p lant ing6.  Addi t ional

t rees and shrubs have been p lanted in  rnany of  the bayrs per imeters to

establ ish even denser  wal ls ;  to  g ive each p icn ic  ' rnookf i  greater  shel ter  and

pr ivacy.  These bays were establ ished on the east ,  nor th-east  and wes!

s ides of  the nain we1l .  As the water  feeding the l re11s dra ins f rom the
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north,  and in  the winter  over f lo l rs  to  the south,  those two s ides were

a v o i d e d  a s  p i c n i c  a r e a s .

Each year ,  s ince the or ig inal  p lant ing,  replacements have been made where

damage by sheep and farm machinery has occurred.  In i t ia l ly  I {ANpARA had to

place v i re guards and posts about  each p lant  to  prevent  danage by the sheep

on the reserve.  Sheep were f ina l ly  barred f rom the reserve and the guards

could be renoved.

Revegetat ion

In the in i t ia l  p lanr ing opera! ion under !aken by I , IANPARA in 1979,  nat ive

t rees donated by Bold Venture l fur6ery and rnernbers,  together  wi th p lants

purchased by WAMARA funds,  were used.  Severa l  p lant ing area€ were chosen.

rn addi t ion to the p icn ic  area i tse l f  three other  areas r rere se lected for
p lant ing:  the f i rs t  bet r reen the we1.1 and the york Road;  the second about

40 rn east  of  the nel l ;  and a th i rd 50 rn nor th of  lhe welL.  These were

replanted respect ive ly  wi rh F looded Gums and casuar inasl  a  mixture of  guus

and r rat t l .es;  and guns,  Mela leucas and smal l  shrubs.  These three areas were
fenced re iLh r ing l .ock and barbed wire to  keep the sheep out ,  A l l  three
areas r rere norred to establ ish f i rebreaks a long the fences and c lear  grass

f rom betrveen the young p lants,  In  1983 the areaa are thr iv ing.

rn l98 l  a  donat ion of  some 1200 t reee f rom ceorge LulLf i tz  and f ron I {ANPARA
rnembers a l lo ted a nagsive p lant ing to revegetate open areas in  the
nor th- l rest '  and on the eastern boundary,  o f  the reserve.  This  pro ject  has
been successfu l  as the 30 c 'os eeedl ings are nol r  over  a u€tre Lal l .  Nat ive
plant  seeds were a lso scat tered in  a var ie ty  of  areas throughout  the
reserve.  0n1y noderate germinat ion is  ev ident .  However,  i t  nay be some
seasons before the seedl ings emerge through the grass,  Mela leuca and

Flooded Gum seedl ings were pLanted a long the creek areas wi th some success.

Bi rds have aLways been present  in  vary ing nurnbers,  par t icu lar ly  in  the
nature t reea around the wel ls ,  and now i t  appears that  kangaroos are us ing
the replanted areas for  shel ter  and feeding,
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S a I t  A r e a s

Two areas under  heavy graz ing had becone ser iously  sa l t  a f fected.  Bet \deen

the wel l  and the road sal ine pools  wi th sa l t -caked edges were numerous.

Most  of  the surrounding vegetaLion was sparce,  wi th  . large expanaes of  open

ground,

The pools  r { rere gut ter  dra ined to the east-west  f lowing st rean near  the

road.  Fencing nas erected around the area,  and Flooded Gums,  Casuar inas

and Old Man Sal tbush nere p lanted.  Progress has been encouraging.  Many

trees have thr ived,  wi th  sa l t  res is tant  samphire re-cover ing ruch of  the

bare ground,  and both F looded Gums and paperbarks are regenerat ing

na tura 1 ly  .

The other  sa l t  problen l ras aome 250 n west  of  the wel l  and was a I  ha area

of  bare,  BaI t  encrueted damp country .  A fenced area of  about  20 t2 on the

nor th-eaatern s ide of  the sal t  pan was p lanted wi th Tanar isk,  Caeuar inae

a n d  E u c a l y p t u s  s a r g e n t i i .  I n  l a t e r  p l a n t i n g s ,  s a l t b u s h e s ,  C a s u a r i n a s ,

Tamar isks and locaL Paperbarks nere p lanted over  u. rch of  che area,  Al ready

the sal t  rec larnat ion area shows inprovement .  In  the future i t  rnay be

necesaarv to  remove the Taner isk.

F i r e  C o n t r o  I

area was contro l  burned by WANPARA nembere.  In

grass has been ev iden! ,  and some nat ive shrubs

breaks are now establ . ished about  the p icn ic

boundar ies of  the reserve.

severa l  years of  mowing and hand pul l ing of  cape Tul ip  have been carr ied

out  and mrch of  the p icn ic  area is  now f ree of  th is  v teed.  The hand pul led

bulbs and fo l iage were burned.  l fuch st i l l  needs to be done to eradicate

the remain ing hectares of  th is  weed,  which prev iously  spread f reely .

St inkrdeed pul ls  have e l i ra inaled most  of  th is  weed.  Truck loads were carr ied

to an open area on the reserve and burn! .  wi th  the absence of  sheep,  m-rch

o f  t h e  a n i m a l  d i s t r i b u t i o n  o f  t h i s  w e e d ' s  s e e d  w i l l  b e  e l i n i n a t e d .  P a d d y

On one occasion the tota l

the subsequent  years less

a r e  r e g e n e r a t i n g .  F i  r e

fac i l i l ies and on the inner

Weed Contro I
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melons increased dramat ica l ly  and a specia l  work iog bee was used to co l lect

and destroy the f ru i ts .

A c c e s s  A c  t  i v i  t y

As the roadlcay in to the reserve crosses the westward f lowing creek c lose to

Ehe road,  WANPARA has approached Main Roads and a c iv i l  engineer  for

suggest ions to improve the present  ford.  Large cement  p ipes have been

stored near  the s iLe,  and uoves are underway to p lace these in  the st ream

bed and seal  the upstrean approach to reduce eros ion.  Main Roads and the

Pol ice Depart rnent  wi l l  be asked !o consider  the s i t ing of  the entry ,

Management P lans

Management  p lans have been d iscusged lv i lh  the Departnen!  of  Conservat ion

and Envi ronment .

H i s t o r i c a l  S i  t e

Approaches have been made to var ious inst i tu t ions to €ee whether  any

graduate would be in tere6ted in  researching the h is tory of  the bui ld ings on

the reserve,  l r i th  the purpose of  some eventual  res lorat ion being under taken.

Subsequent ly  appl icat ions for  funds have been nade,  the a im being to

encourage a postgraduate s tudent  to  research the bui ld ings,  out l ine the

foundat ions,  and supply  p lans and speci f icat ions.  In fornat ion in  the

Bat tye L ibrary would ass is t  th is  research.

SU MMARY

WANPARA is  proud ta have begun revegetet ing the reaerve and to have

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

Cape Tul ip  and St inkweed eradicat ion l  begun a successfu l  desal inat ion

revegeta l ion scheme; and produced the ' ,St .  Ronanr s  We1l"  h is tor ica l

parnphlet  -  wr i t ten by John Rogers (a WANPARA meruber  f rorn york) .

our  fu ture p lanning inc ludes establ ishnent  of  a  shrub understorey,  and wi th

advice f rom the wi ld f lower soc iety ,  ne wi l l  re- in t roduce ind igenous

w i l d f l o w e r s .
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An add i t iona l  unexpected  work load has  been caused by  the  recent  c lear ing  o f

a  nar row s t r ip  be tween the  eas tern  boundary  o f  the  reserve  and a  gran i te

outc rop  on  pr ivaEe ly  owned land.  Th is  has  caused an  i runed ia te  e ros ion  and

s i l t ing  prob le ru  wh ich  has  jeopard ised our  ne \ r7  p lanr ings '

c o n s i s t e n t  w i t h  i t s  c o n m i t t e d  u s e  s i n c e  I 8 3 0 ,  t h i s  r e s e r v e  s t i 1 l  o f f e r s  a n

i n v i t i n g  p i c n i c  s t o p  t o  c a s u a l  v i s i t o r s '
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MANAG}IE NT OF PI NNAROO VALLEY MEI,ORIAL PARK

L . J .  E n g l i s h

Super intendent ,  P innaroo Val ley Menor ia l  park

(An Addi t ional  Paper  )

I .  IMRODUCTION

Pinnaroo Va1ley Menor ia l  Park is  an area of  bush s i tuated in  the

nor thern MetropoJ. i tan corr idor ,  bounded by Whi t fords Avenue to the

nor th,  lhe proposed Freeway extension to the easl ,  Padbury housing to

che west ,  and bushland to the soulh (presentLy vested wi th the

M . R . P . A .  ) .  I t  c o n s i s t s  o f  l l I  h a ,  w i t h i n  w h i c h  l l  h a  h a v e  b e e n

developed as a Memor ia l  Park,  nore corgI tonLy known as a r rcemetery ' r .

P innaroo is  c lass i f ied a€ sn r rArr  Cless Re6erve and is  ve€ted in  the

contro l  o f  a  Board of  Trustees,  appointed by the l , t in is ter  for  Local

Government .

2. AII..IS AND TUNCTIONS

2 . 1  P r i m a r y

To prov ide a Menor ia l  Park in  a bushLand set t ing which wi l l  c reste an

atmosphere of  t ranqui l i ty  for  a rest ing pLace of  the deceased.

2 . 2  S e c o n d a r y  F u n c  t  i o n

To creale an area where passive recreat ion such as walk ing,  smal1

picn ics or  the quiet  en joyment  of  nature may take p lace.

To preserve the natura l  f lora and fauna and to prov ide areas for

research and for  nature epprec iat ion by the generaL publ ic .

3.  PoLIcIEs tN RELATIoN To TI IE FLoRA AND FAUNA

3 . I  F  l o r a

The Trustees resolved in  1979 that  e1l  f lora p lanted at  p innaroo would
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be of  western Austra l ian or ig in ,  This  has been fo l lowed (er i th  the

knowledge avai lab le) ,  wi th  any species not  ind igenous to lhe area being

rest r ic ted to in t roduced garden beds in  lawn areas or  sone ext remely

darnaged bush areas c lose to developed areas.

The remain ing natura l  bush areas have been le f t  to  regenerate at  the i r

own accord except  for  weed and f i re  contro l .  TvJo areas of  whi te sand

coasta l  dunes,  where danage has been caused by housing development  on

the boundary,  have been replanted la ' i th  Carpobotus gggg]sEg r  (PiC

Face)  to  s top wind eros ion,  and then over-p lanted wi th p lants f rom the

local  envi ronspnt .  The resul ts  have been excel lent '

3 , 2  F a u n a

Not  having any basic  t ra in ing in  th is  f ie ld  i t  is  d i f f icu l t  to  connenl

but  observat ions ind icate rhat  wi th  the preservat ion of  the natura l

b u s h  t h e  w i l d  l i f e  i s  r m r l t i p l y i n g .

R e c e n t l y  s i g h t e d  w e r e  b i r d s  s u c h  a s  t h e  S c a r l e t  R o b i n ,  S p l e n d i d  W r e n s ,

Western Rosel las and numerous oLhers.  Kangaroos and Western Brush are

qui te common wi th in the Park.

4 .

Two ar t i f ic ia l  lake complexes have

envi ronment .  At  th is  s tage only  a

is  hoped that  swans wi l l  eventual ly

WEEDS PRESEM AND POLICY ON RE II,IOVAL

Pinnaroo is  located on an oId s tock

they vere Laken in to the auct ion

i d e a l  p l a c e  f o r  r h i s  p u r p o s e ,  w i t h

Malrson lo  lhe wesl .

b e e n  d e v e l o p e d ;  o n e  w i t h  a  n a l u r a l

few ducks have appeared,  however ,  i t

u s e  t h e  l a k e .

r o u t e ,  a n d  c a t t l e  r e s t e d  h e r e  u n l i l

yards or  meat  l torks.  This  was an

Lake Gool le la l .  to  the east ,  and Lake

The cons tan t  movement  o f  s tock  th rough the  area ,  and the  cont inua l

d is tu rbance by  graz ing ,  bas  led  to  the  in t roduc t ion  o f  nany  weed

s p e c i e s ,  i n c l u d i n g  l u p i n s ,  c l o v e r s ,  f i n e  l e a v e d  g r a s s e s  a n d  C a p e  T u l i p .

In  recent  years  ve ld t  g rass ,  Doub legees and w i ld  G lad io l i  have become

pron inent ,  p robab ly  as  a  resu l t  o f  f requent  f i res  and the  in t rus ion  o f

roads  in to  the  area .  Th is  has  resu l ted  in  damaged areas  o f  bush wh ich
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are easi ly  invaded by weeds.

I n  1 9 7 8  i t  w a s  d e c i d e d  t h a t

fo l lowing nanagement  t  echnique s

4 . 1  L u p i n s

chese weeds shou ld  be  removed and the

l re re  in t roduced.

c a r r y  a  f i r e ,

and a lso the

i n  s p r  i  n g .

tn 1978 there were approx imate ly  30 ha of  lup ins,  wi th  some areas so

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

scat tered p lants.  To eradicate th is  weed ne used a nbrush cut terr  on

the th icker  areas and hand pul led the scat tered ones;  a two man

operat ion a l ternat ing to get  maxi rnrm use f ron the brush cut ter .

obviousLy t iming is  essent ia l  and f lower ing t i rne was selected to enaure

that  regenera! ion d id not  take p lace.  The operat ion in  l97g took

approxinate ly  three l reeks.  Now in 1983 there are only  3 he of

scat tered lup ins,  and these took only  tno dayB !o reEove,  us ing the
same equipmen! .

4,2.  Clover  and Narrow Leaved Graeses

No manual  approach has been inet igated but  I  be l ieve that  winter

b u r n i n g  ( i . e .  L a t e  J u l y  e a r l y  A u g u s t ) ,  t o  r e d u c e  t h e  f i r e  h a z a r d ,  i s  a n
important  par t  o f  contro l ,  To suppor t  th is  theory I  sugges!  the
fo l  lowing.

(a)  A la te L ' in ter  f i re  wi l l  not  destroy the canopy and wi l l  leave sone
l i E t e r  o n  t h e  g r o u n d .

( b )  W h e r e  t h e r e  i s  a  b u i l d - u p  o f  g r a s s e s  t h e s e  w i l l

d e s t r o y i n g  a n y  o f  t h e  p r e v i o u s  y e a r r s  d e a d  g r a s s e s

present  year 's  gerrn inat ion,  thus prevent ing seed set

( c )  U n d e r s L o r e y  p L a n t s  t h a t  a r e  a f f e c t e d  b y

to regenerate,  and have t ime to establ ish

so Ehey can successfu l ly  conpete r r i th  the

the f i re  have the spr ing

themselves before autumn

g r a s s e s .

I  have t r ied th i  s

encouraging resu I ts ,

technique over
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4 , 3  v e L d t  G r a s  s

In l98t  i t  became obvious f rom observat ions in  other  areas that  i f

pos i t ive s teps were not  taken towards keeping the bush f ree of  lh is

weed,  and lhe occurrence of  severa l  raajor  f i res in  quick succession

b e i n g  a  r e a l  p o s s i b i l i t y ,  t h e  e n d  r e s u l t  c o u L d  b e  1 1 1  h a  o f  v e l d t

grass.  The eredica l ion of  lup ins le f t  some bare areas and the veldt

grass has occupied lhese.  The approach taken has been to pul l  and burn

the o lder  p lants,  and spray the younger ones.  I t  is  too ear ly  to  gauge

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

indicat ion.  However.  the i rnmediate resul ts  are encouraging.

I  be l ieve thar  unt i l  a l l  author i t ies and land owners teke,  or  are

forced to take posi t ive measures,  the problem wi l l  never  decrease

because of  the nature and manoeuvrabi l i ty  of  the seed.

4,4 Doub legee s

For tunete ly  we have only  a srna11 aree in fested at  th is  s tage.  Hotr tever ,

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

weed presents long tern problems.  our  ePProach at  th is  s tage haa been

m a n u a l  p u 1 l i n g ,  s p r a y i n g ,  a n d  c o n P l e t e  r e e t r i c t i o n  o f  t r a f f i c .

4 . 5  C a p e  T u l i p  a n d  W i l d  G l a d i o l i

I f  the bush regenerates through protect ion f rom f i re ,  and f rom other

weeds,  Cepe Tul ip  and I { i1d Gladio l i  wi l l  eventual ly  d isapPear as

nei ther  l ike compet i t ion,  Par t icu lar ly  the former.

5. SUM}'ARY

I  f e e l  t h a t  i f  a n y  a r e a  o f  b u s h  i s  l e f t  t o  i t s  o w n  d e v i c e s  i t  w i l l '

over  a per iod of  ! ime,  regenerate to  i ts  natura l  sLate;  however  in  an

urban set t ing management  problems apPear.  To solve these problens

vehic le and foot  movement  xmst  be rest r ic ted.  F i re contro l  and f i re

hazard reduct ion burn ing mrst  be select ive both in  per iod between

burning and the t i rne of  the year  in  which i t  is  under taken.

The renoval  and contro l  o f  weeds is  a s low and tedious task,  par t icu lar ly
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when one 's  ne ighbours  leave the i r  weeds.  To  cont ro l  th is  there  qus t

b e  t w o  l i n e s  o f  a p p r o a c h .

(a )  Soue fo rm o f  leg is la t ion  rnus t  be  in t roduced to  fo rce  var ious

bod ies  to  cont ro l  t roub lesone weeds,

(b )  Where  erad ica t ion  programmes are  in t roduced,  i !  rm- rs t  be  a  1002

conmi tment  every  year ,  even i f  i t  rneans  a t tack ing  on ly  smal l  a reas
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TOWN PLANNING IMPEDII'IEMS TO WILDLIFE CONSERVATION

Max ltipkins

Town Planning Consul tant ,  Max Hipk ins and Associates

Most  of  the prev ious papers have denonstrated the good job that  is  being

done in  the preservat ion of  srnal l  bugh areas.  I  could do the same but

rather  (because I  th ink i t  would be nore product ive)  I  have chosen to focus

on the bad job town p lanners are doing,  largely  through no faul t  o f  the i r

own.

wi th in the Per th melropol i tan area,  the Metropol i tan Region Planning

Author i ty  and local  counci ls  exerc ise conl ro l  over  development  v ia  Powera

granted by l , lestern Austra l ia 's  Town Planning and Development  Act .  This  Act

does not  recognise wi ld l i fe  conservat ion as a leg i t inate land use in  i ts

own r ight ,  which creates severe inpedi rnents for  the Preservat ion and

management  of  bush areas,  both large and snal l .

The Fi rs l  Schedule to  Ehe Act  speci f ies mat ters which may be deal t  l r t i th  by

Town Planning Schemes.  The c losest  references to wi ld l i fe  conaerval ion are

as fo l  lows :

s . 2 .  I t P a r k s  a n d  o p e n  s p a c e s  g e n e r a l L y ;  a n d  p a r t i c u l a r l y  p u b l i c

r e s e r v e s ,  g a r d e n s ,  p l a y g r o u n d s ,  s P o r t s  a n d  r e c r e a t i o n  g r o u n d s '

publ ic  and pr ivate canping grounds and reserves,  dr i l l  grounds,

av iat ion grounds,  publ ic  squares and other  open publ ic  sPaces,  and

f e n c e s ,  r a i l i n g s ,  m o n u m e n t s ,  s t a t u e s '  b u i l d i n g s ,  a n d  o t h e r

erect ions or  works on parks,  open sPaces '  publ ic  squares,  and

o t h e r  p u b  l i c  p l a c e s . r l

S . l l . " C o n s e r v a t i o n  o f  t h e  n a t u r a l  b e a u t i e s  o f  c h e  a r e a ,  i n c l u d i n g  l a k e s

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

a n d  o t h e r  p a r t s  o f  t h e  s e a ,  h i l l  s l o p e s  a n d  s u m r n i t s ,  a n d  v a l l e y s . r r

S . l 2 . " T h e  p r e s e r v a t i o n  o f  h i s E o r i c  b u i l d i n g s  a n d  o b j e c t s  o f  h i s t o r i c a l

o r  s c i e n t i f i c  i n t e r e s t . "

Note  tha t  there  is  no  d i rec t  re fe rence to  v i ld l i fe ,  f lo ra ,  fauna or

f i . sher ies ,  a l though i t  can  be  argued tha t  these i tems are  ind i rec t l y
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covered by broad in terpretat ion of  the words ' rparkr ' ,  ' rconservat ion of

n a t u r a l  b e a u t y r r  a n d  r r o b j e c t s  o f  s c i e n t i f i c  i n t e r e s t r t ,

Town Planning Regulat ions made under  the Act  speci fy  schene Report  subject

mat ter ,  notaLions and synbols for  maps and a rnodel  scheme Text ,  which are

to be fo l lowed whenever  a p lanning Scheme is  prepared.  Admit ted ly  the
regulat ions are advisory only  and are of ten var ied,  but  once again there is
no d i rect  reference to wi ld l i fe  conservaEion,  f lora,  fauna or  the natura l

envi ronment  genera l ly .

The c losest  references are

In the Scheme Report

Planning Data on lrhi ch

only  to ' rorown Land and

as fo 1 lows :

subject  mat ter :  Par t

lhe Planning Scherne is

R e g e r v e g r r .

I ,  w h i c h  s p e c i f i e s  t h e

based,  reference is  nade

In fhe standard epeci f icat ione for  maps and synbols:  there is  a land

use notat ion for  r rswamp or  Water logged Land' r ,  i rnrnediate ly  fo l lowed by a

notat ion for  ' rArea to be rec la imedrr .  Other  notat ions speci f ied are
"Park and Recreat ion Area ' r ,  r rspecia l  Reservea for  State Forest  and

Water  catchEentr r  and , rUndeveloped Landn (uncoloured) .  A l l  wi ld l i fe

arees are,  by Lhe Tonn p lanning def in i t ion,  e i ther  ' rparks and
Recreat ion Area ' r  or  undeveloped,  and by inp l icat ion are onl -y  wai t ing to

be used for  some purpose or  other ,  and be g iven colours on the map.

In the modeL Schene Text : .  par t  I I  deals  wi th Reservat ion of  Land and
Deve lopment  thereof ;  par t  r r r  deals  wi th zones and inc l .udes wi th in the
T a b l e  o f  P e r n i t t e d  U s e i ,  w h i c h  i s  b a s e d  o n  a  l i s t  o f  5 0  u s e  c l a s s e s ,
"Publ ic  Recreat ion" ,  "Rura l  Use and ' ,Zoologica l  Garden" -  these are
t h e  c I o s e s !  r e f e r e n c e s  t o  w i l d l i f e  c o n s e r v a t i o n .

T h e  r e s u l t  i s  a  c o n f u s i o n  o f  d e f i n i L i o n s  a n d  t e r n i n o L o g y .  B y  i t s
orn iss ion,  wi ld l i fe  conserva! ion is  d iscounted in  importance by urost
people associated wi th town p lanning and lhe deve lopment  process,

There are except ions of  course -  sone Town p lanning Schenes have
inc luded deve lopment  contro ls  in  areas of  s ign i f icance to wi ld l i fe ;
some have even inc luded t ree preservat ion.  However,  these subjects  are

not  speci f ica l ly  nent ioned in  the leg is la t ion and regulat ions and
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c o n s e q u e n t l y  t h e r e  i s  l e g a l  d o u b t  a s  t o  t h e i r  v a l i d i t v .

General ly ,  i t  is  uncommon

co nprehens ive ly  d iscuss the

ident i fy  va luab 1e wi ld l i fe

p r o v i s i o n s  f o r  t h e  p r o t e c t i o n

for Toyn P lanning

natura l  env i ronnent  or

h a b i t a t s ,  l e t  a  l o n e

o f  s u c h  a r e a s .

Scheme Reports  to

for  Scheme Maps to

the Text  cont  a in

U s u a l l y ,  w i l d l i f e  r e s e r v e s  a r e  i n c l u d e d  i n  t h e  g e n e r a l  c a t e g o r y  o f
' rPark and Recreat ion Reserverr .  Unless the lands are vested in  a State

Government  agency,  such aa Fisher ies and Wi ld l i fe ,  there can be

pre6sure on Local  Counci ls  to  use the i .and for  graz ing or  gravel

e x t r a c t i o n  o r  t o  u p - g r a d e  t h e i r  s p o r t i n g  a n d  r e c r e a t i o n  f a c i l i t i e s

wi th in the ' rPark and Recreat ion Reserverr  category,  a l l  a t  the expense

o f  b u s h  a r e a s .  E v e n  i f  p a r k s  a r e  l i n i t e d  t o  r r p a s s i v e  r e c r e a t i o n [ ,  t h i s

does not  prevenE the rernovaL of  na! ive species and other  destruct ive

f o r m s  o f  u s e .  I n  a d d i t i o n ,  a n y  w i l d l i f e  a r e a a  n o t  r e s e r v e d  ( t h a l  i s ,

areas in tended to remain in  pr iva!e ownership) ,  are usual ly  zoned for

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

The present  procedure inv i tes conf l ic t  as the Town p lanning Scheme

complete ly  ignores wi ld l i fe  conservat ion as a va l id  land use,  and as a

r e s u l t  c o n f r o n t a t i o n  b e t w e e n  c o n s e r v a t i o n i s t s  a n d  d e v e l o p e r s  i s

i n e v i t a b L e .  I n  c o n f l i c t  s i t u a t i o n s  t h e  o u t c o m e  i s  u s u a l l y  a  c o m p r o r n i s e l

f o r  e x a m p l e ,  a  s m a l l  p a r t  o f  a  l a k e  i s  k e p t  a s  a  w i l d l i f e  r e f u g e ,  w h i l e

the remainder  is  deveLoped for  recreat ion.  ThuB,  the envi ronmen!

suf fers,  as the eco-sys lem is  reduced in  area and degraded to such an

e x t e n t  t h a t  i t  i s  n o  l o n g e r  s e l f - s u s t a i n a b l e ,

I f  the issue is  inpor tant  enough to involve State GovernmenL agencies

such as F isher ies and Wi ld l i fe  or  Conservat ion and Envi ronment ,  or  a

habi tat  act ion group,  the conservat ion is ts  may win.  But  for  how long -

Counci ls  change,  concerned res idents move on,  people forget .  t / i th

s m a 1 1  b u s h  a r e a s ,  i t  i s  c o n s i d e r a b l y  h a r d e r  t o  w i n .  M o r e  o f t e n  t h a n

not  the bush occurs on pr ivate proper ty  and does not  just i fy  the

a l l o c a t i o n  o f  s c a r c e  g o v e r n m e n t  r e s o u r c e s .  I n d i v i d u a l s  a r e  o f t e n

power less to do anyth ing even i f  they feel  s t rongly .  However,  there is

scope here to harness !he energ ies of  conmrni ty  minded profess ionals ,

enthusiast ic  landowners and voluntary conservat ion organisat ions.

D i f f i c u l t i e s  o c c u r  a s  p r e s e n t  l e g i s l a t i o n  d o e s  n o t  c l e a r l y  a c c e p t  a
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simple conservat ion st ra legy such as t ree preservat ion on pr ivate

p r o p e r t y ,  a n d  t h u s  t h e r e  i s  l i t t t e  l i k e l i h o o d  o f  p r i v a t e  i n t e r e s t s

assuming greater  responsib i  l i ty  for  the protect ion and management  of

s m a  l 1  b u s h  a r e a s .

Notn i thstanding the €uccesses we have heard abou!  today,  I  would guess

t h a l  m o s t  w o u l d  p r o b a b l y  r e a d i l y  a d m i t ,  t h a t  s n a l l  b u s h  a r e a s  w i l l

i n e v i t a b l y  c o n t i n u e  t o  d e c l i n e  i n  b o t h  i n  q u a n t i t y  a n d  q u a l i t y ,  a s  t h e

m e t r o p o l i t a n  r e g i o n  c o n t i n u e s  t o  g r o w .

Can anyth ing be done to protect  these bush areas? The recent ly  adopted

Nat ional  ConservaEion Strategy for  Austra l ia  (NCSA) ident i f ied

insuf f ic ient  knowledge and undersEanding of  issues,  and inadequate

planning for  in tegraEion of  conservat ion and developnent ,  as present ing

m a j o r  o b s t a c l e s  t o  a c h i e v i n g  N C S A  o b j e c t i v e s  -  2 Z ( g ) , 2 2 ( n ) .  T h e
fo l lowing were l is ted as pr ior i ty  nat ional  acEions for  inprov ing the

c a p a c i t y  t o  m a n a g e ,

-q.  28(c)" In tegrate land use p l .anning and envi ronnenta l  assessnent  by

encouraging a uul t id isc ip l inary approach ( inc luding socio-economic

ef fects)  to  ensure that  conservat ion and development  issues are not

a d d r e s s e d  i n  i  s o  l a t  i o n .  "

S.  28(g)  "Review,  and where appropr ia te rev ise,  the char ters of  s ing le
purpose governnent  author i t ies to  enable them to take account  of  both

conaervat ion and development  object ives, t '

t l l i th  the current  rev iew of  western Austra l iars  Envi ronnenta l  protect ion

Act ,  combined Tol rn p lanning and Envi ronmenta l  regisrat ion is  being
c o n s i d e r e d  f o r  t h i s  s t a t e  b u t  i s  u n l i k e l y  t o  b e c o m e  a  r e a l i t y  i n  t h e  s h o r t
term. For  the present ,  i t  is  probably  more producLive to concentrate on
correct ing the inbalance of  the ex is t ing Town p lanning leg is la t ion and
r e g u l a t i o n s ,  b y  i n c o r p o r a t i n g  r e f e r e n c e  t o  w i l d l i f e  c o n s e r v a t i o n .

The Parks and Reserve Act  and the Town p lanning Act  should be arnended to
c l e a r l y  s p e c i f y  t h a t  w i l d l i f e  c o n s e r v a t i o n ,  i n c l u d i n g  t r e e  p r e s e r v a t i o n ,  r s
a mat ter  which n4y be deal t  wi th  under  these Acts.  Whether  or  not  th is  is
done,  the Torsn p lanning Regulat ions should be changed to requi re an
examinat ion of  the physica l  and Natura l  Envi ronrnent  to  be inc luded wi th in
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the Planning Data of  the Scheme Report  gubject  Mat ter  (Appendix C)  and

there should be a fur ther  change Lo inc lude a s tandard map notat ion for

Wi ld l i fe  Conservat ion (Appendix B) .

A change of  the regulat ions would be very much easier  to  achieve than a

change of  leg is la t ion.  In  fect '  the regulat ions are current ly  being

rev iewed and the t ine is  oppor tune to Press for  change '  I  suggest  that

th is  gather ing ser iously  consider  naking a resolut ion at  Lhe end of  the

dey,  to  suppor t  lhe changes that  I  have out l ined.

The changes would be benef ic ia l  to  both development  and conservat ion

interests  as preeumably the nnore eech knol ts  of  the other 'a  concern '  the

greater  the l ike l ihood that  energ ies current ly  being d i rected , to  confronta-

t ion can be re-or ientatet l ,  8o Ehet  Pr ivate in terests  accept  gfeater

responsib i l i ty  for  conserv ing snal1 bush areas '
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A PERSPECTIVE ON SMALL RESERVE MANAGEI,IE NI

Iar l  Br  igg s

Envi ronmenta l  o f f icer ,  DeparEment  of  Conservat ion and Envi ronment

I MRODUCTION

The Perth netropol i tan area,  unl ike many other  metropol i tan areas,  is

for tunate that  a large extent  of  the res ident ia l  area and countrys ide have

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

purposes,  This  is  ev ident  f rom the Metropol i tan Region Schemef { r ig .  f )

and Local  Author i ty  town p lanning schemes.  In  addi t ion,  there sre a great

many smal l  bush areas on pr ivate f reehold land (e.g,  backyard gardens and

uncleared rura l  land) ,  and vacant  crown land and other  uncleared reaervea

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

Al though lhere is  a Large nunber of  smal l  bush areas in  lhe per th

metropol i tan region,  only  a smal l  nuruber  of  theee are managed under  formal

and comprehensive managenent  p lans and prograrures.  Those snal l  bush areas

forrnalLy set  as ide for  the purpose of  protect ing the natura l  env i ronnenr

usual ly  lack comprehensive nanagernent  because of  a def ic iency in  funds for

staf f ,  reaearch ancl  equiprnent ,  as d iBcussed in  the Systen 5 Green Book.2

The remain ing smal l  bush areas on pr ivate f reehold land and other  reserves

also lack comprehensive nanagement  becauae there is  no leg is la t ion to

encourage or  enforce the protecEion of  uncLeared sreas on pr ivate f reehold

land,  and other  reserves are awai t ing development  sone t ime in  the future

and there is  a lack of  funds to prov ide proper  n: inagenent  in  the in ter im.

Where there are nanagement  p lans and progranmes prov id ing protect ion for

s n a l l  b u s h  e r e a s ,  t h e y  g e n e r a l l y  f o c u s  o n  t h e  a r e a r  s  l o c a l  s i g n i f i c a n c e ,

such as the conservat ion of  1oca1 ind igenous f lora and fauna.  Al though the
l o c a l  s i g n i f i c a n c e  a s p e c !  i s  a p p r o p r i a t e  i t  d o e s  n o t  n e c e s s a r i l y  d e s c r i b e

the arears fu11 s igni f icance,  that  is ,  the management  p lans and progranmes

o f t e n  o r u i t  t h e  a r e a r  s  r e g i o n a l  s i g n i f i c a n c e .

The purpose of  th is  paper  is  to  very br ie f ly  out l ine some of  the aspects of
r e g i o n a l  s i g n i f i c a n c e  o f  s m a l l  b u s h  a r e a s ,  a o  a s  t o  h i g h l i g h r  t h e
inpor tance of  managing the ex is t ing remnants of ,  the natura l  env i ronment  in

t h e  P e r t h  m e t r o p o  I i t a n  r e g i o n .
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REGIONAL SICNIFICANCE OF SMALL BUSIT AREAS

There are many ind iv idual  charac ler is t ics which g ive a smal l  bush area

r e g i o n a l  s i g n i f i c a n c e .  T h e s e  c h a r a c t e r i s t i c s  c a n  b e  b r o a d l y  c l a s s i f i e d

i n t o  t h r e e  f u n c t i o n s :

habi ts t  avai  lab i  1 i  ty

linkage

s c i e n t i f i c  r e f e r e n c e

Not  e l l  funct ions a lways apply  equal ly  to  each area and in  many instances

only  one or  t l ro  of  these funct ions may apply .

These funct ions have become increasingly  inpor tant  !o  the natura l

envi ronmentrs  weLl-being,  especia l ly  s ince European set t lexnent ,  becauee

ru.r  ch of  the PerLh metropol i tan region has been c leared !o var ious degrees,

as shordn in  F igure 2.  The only  extensive bush areas are thoee in  the

nor thern por t ion of  the Sl ran Coasta l  p la in,  and the cenl ra l  and soutnern

por t ions of  the Dar l ing Plateau,  The snal l  bush areas in  the remainder  of

the Pla in and Pleteau are the only  remnants of  the natura l  env i ronnent  and

thei r  ex is tence i8  under  increasing preasure f rorn d i rect  and ind i recr

ixnpacts essociated l r i th  both huruen act iv i t ies and netura l  eventa.  Thue,

the management  for  the protect ion of  the regional  character is t ica and

funct ions of  snal l  bush areas is  important  and is  d iscussed in  nore deta i l

i n  t h e  f o l l o w i n g  s e c t i o n s .

HAS ITAT AVAILABILITY FUNCTION

Thie funct ion is  best  expla ined us ing b i rds as an example.  The presence of

many b i rd species in  the Per th netropol i tan region is  dependent  on the

cont inued avai lab i l i ty  of  suf f ic ient  su i tab le habi ta ts ,  Both nomadic and

sedentary b i rds re ly  on the presence of  good habi tat  for  feeding,  breeding

a n d  r e f u g e .  W h e n  s i t e s  a r e  d i s t u r b e d ,  e i t h e r  b y  n a n r s  a c t i v i t i e s  o r  b y

n a t u r a L  e v e n t a ,  b i r d s  u t i l i z i n g  t h e  a r e a  a r e  f o r c e d  t o  f i n d  a l E e r n a t i v e

h a b  i t a t s  o r  p e r  i  s h .

Exanples h ighl ight ing the importance of  th is  regional  funct ion are

foreshore areas of  Melv i l le  Water ,  the Fremant le  group of  is lands and

Ehe

the
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r ret lands of  the Per th netropol i tan region.

Fi rs t ly ,  the foreshore s i tes of  Melv i1 le t la ter ,  narnely  pel ican point ,

A l f red Cove and the South Per th foreshore (of f  Krd inana Freeway)  prov ide

good feeding areas for  n igretory waders as weLl  as feeding and nest ing

areas for  nomadic and sedentary b i rds.  I f  any of  these foreshore areas are

adversely  af fected and the habi tat  degraded,  then the other  two areaa

provide sui tab l -e a l ternat ive habi ta ts .  A lso,  th is  and many of  the other

wet lands,  together  l r i th  the coasta l  f r inge and is lands,  prov ide habi tat  for

t  rans-equetor  ia  1 n igratory b i rds.  Thege areas act  as s top-over  points ,

nain ly  because of  the i r  re l iab le food supply .  Thus,  a por t ion of  the per th

metropol i tan region is  of  in ternat ional  s ign i f icance as recognised by both

the Japanese and Austra l ien Governments under  the Japan-Austra l ia

Agreement ' .  This  Agreenent  proc la ins the need for  the protect ion of

cer ta in t rsns-equat  or ia  I  b i rds,  wi th  emphaeis p laced on the enhancement  of

habi ta t .  Table I  l is te  those t rans-equator  ia  1 r ,n igratory b i rd epecies which

regular ly  v is i t  the Per th netropol i tan region.

. TABLE I

Bi rde,  inc luded in  the Japan-Austra l ia  Agreeoent ,  which regular ly  v is i t  the

Perth netropol i tan region:

Wedge-ta i  led Shearwater

Red-necked St  in t

Comlon Sandpiper

Bar- ta i led Godlr i t

Crested Tern

W i l e o n ' s  S t o r r p e t r e  I

Sharp- ta i led Sandpiper

Curlew Sandpiper

Whi te-winged BLack Tern

Br id led Tern

Secondly,  in  the Fremant le  group of  is lands,  for  example,  those in

Shoalwater  Bay,  soue b i rd species are co lonia l  and nay shi f t  s i tes f ron one

is land to the next  in  successive seasona or  wi th in one seaaon.  For

example,  there are f requent  s i te  changes by the Caspian,  Crested,  Roseate

and t r 'e i ry  Terns due to predat ion,  in ter ference or  repealed human d is turbance

at  a prev ious s i te .  A lso,  the breeding act iv i t ies of  the p ied CormorsnE

colonies resul t  in  the destruct ion of  the nest ing habi tat  (woody bushes)  by

the b i rds each breeding season.  This  necessi ta tes rhe select ion of  a  new

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

breeding successfu l ly  in  the per th region,  suf f ic ient  habi ta t  m.rs t  be
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avai lab le to  permi t  th is  moveoent ,  Another  regional  s ign i f icance aspect

the Fremant le  group of  ie lands,  in  terms of  breeding,  is  that  th is  group

is lands is  separated f rom the neareet  nest ing area by 100 krn.

Thi rd l "y ,  nany wetLands in  the Per th netropol i tan region prov ide habi ts t  for

water  fowl  dur ing drought  per iods,  both in  the region i tse l f  and.  in  low

rainfa l l  areas,  par t icu lar ly  to  the nor th and east .

The smal l  bush areas of  the Per th netropoLi tan region have an iePortanf ,

regional  funccion in  prov id ing habi tats  for  breeding,  feeding and refuge.

For  habi ta t  avai lab i l i ty  the snal1 busb areas mlst  be of  a  su i tsb le

qual i ty ,  as th is  qual i ty  detern ines the habi tat  va lue.  The habi tat  va lue

of  lhe snal l  bueh areas having th is  regional  funct ion is ,  in .  Eost  casea'

under  increaging threat  f ron mants ect iv i t ies,  guch as s i te  d is turbance

frorn noise,  a i r  and r rater  pol lu t ion,  changeo in  ground water  tab les,

recreat ion,  ind iscr iu inant  and Eoo f requen!  f i res,  vandal ismr and the

int roduct ion of  exot ics -  a l l  o f  which contr ibute to  the habi tat  degradat ion.

There are s lso natura l  s t resses f rom drought ,  d isease,  f i re ,  f  l .ooding and

seasonal  var ia t ione in  c l inate.  Thus,  to  engure naxi rnrm habi tat  avai lab i l i ty '

such d is turbances,  especia l ly  those der ived f ron nanrs act iv i t ies '  thould

be considered in  regional  Eanagenent  p lans and progranoee for  smal l  bueh

areas in  the Per th Eetropol i tan area.

LI NKAGE FUNCTION

An important  requi rement  for  nornadic  b i rde ie  f requentLy occurr ing s i teg

which prov ide refuge and food.  For  these b i rds i t  is  necessary to  have a

rrs  tepping-  I  tone"  or  L inkage system connect ing feeding areas.  The decl ine

or  abeence of  cer ta in b i rd species in  the Per th metropol i tan region has

been at t r ibuted to the absence of  such sui tabLe l inkages.  Thus the

presence of  b i rd species in  the Per th area is  dependent  Eo sone degree on

the qual i ty  of  the l inkage systen prov ided by sna11 bush areas.  This

qual i ty  ie  determined by the d is tanee between s i tes,  the s ize and tyPe of

the s i te  (e.g.  large or  smal l  water  body,  dense understorey,  or  op€n

woodland)  and the qual i ty  of  the s i ters  envi ronnent  (e.g,  degree of  human

disturbance,  amount  of  food,  and nunber of  fera l  cats) .  Many of  the inner

Perth snal l  bush areas have become unsui table as l inkage s i tes for  severa l

b i rd species because of  in t rus ion and d is turbance by the urban populat ion,

and genera l  degradat ion of  the habi tat .

o f

o f
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The l inkage funct ion is  aLso important  for  the novement  of  b i rds through

the Par th netropol i tan region,  especia l ly  between najor  breeding and

feeding s i tes.  For  water  b i rds and waders l inkages inc lude of fshore

is lands,  ( inc luding Rot tnest  Is land) ,  coasta l  beaches and l re t lands (such as

the Cockburn and Wanneroo wet lands,  which chain together  wi th those

d i s p e r s e d  t h r o u g h o u t  t h e  c o a s t a l  p l a i n ) .  F o r  n o n a d i c  b i r d s  ( e , g ,

honeyeaters and insect ivorous species)  main land woodlands and forests ,  such

as l lar rd ick Woodland,  l i larangaroo,  Kings Park and Bold Park are important .

These are onLy a few examples of  snal l  bush areas ranging f rom backyard

gardens to larger  areas such as Nat i .onal  Parks,

Another  inpor tant  aspect  of  the l inkage funct ion is  the mainta inence of

f l o r a L  g e n e t i c  d i v e r s i t y  t o  e n s u r e  g u c c e s s i o n  o f  f l o r e l  s p e c i e s .  M e n y  o f

the smal l  bush areas are too snal l  to  engure the eurv iva l  o f  cer ta in f lora l

species,  Sone smal l  bush areas may not  conta in large enough populat ions of

cer ta in species for  thern to be sel f  susta in ing,  and thus must  re ly  on the

inpor t ing of  seeds and po1len f ron more product ive surrounding areas.

P o l l . e n  i s  t r a n s p o r t e d  b y  b i r d s ,  e s p e c i a l l y  t h e  n e c t a r  a n d  p o l l e n  e a t e r s

( e . 9 .  h o n e y e a t e r s ) ,  a n d  b y  i n s e c t s  a n d  w i n d .  S e e d - e a t i n g  b i r d s  a r e

responaib le for  the novement  of  seed,

To en€ure the presence of  as nany b i rd species as possib le in  the Per th

netropol i tan region and a lso lo  help nainta in genet ic  d ivers i ry  of  f lora1

species,  i t  is  necegsary to  prov ide a su i tab l .e  ' r  s  tepping-e tone"  or  l inkage

aystem throughout  the region.  A good l inkage systeo,  that  is ,  one of

f requent ly  occurr ing s i tee n i th  h igh habi tat  va luee,  ass is ta in  encouraging

the movement  of  b i rde and other  animals throughout  the Per th metropol i tan

region.  Thus,  the regionaL funct ion of  l inkage ghould be considered as an

integra l  considerat ion in  the product ion of  Eensgenent  p lans and progrenmes

for  snal l  bush areas in  the Per th raetropol i lan region.

SCIE NIIFIC REFERENCE FUNqTION

Although r t roat  of  the snal l  bush areas in  the Per th metropol i tan region are

not  in  a pr is t ine s tete,  they do ind icate aspects of  the natura l  env i ronnenc,

especia l ly  f lora and landscape,  pr ior  to  European set t lement .  At  a

regional  scale the d is t r ibut ion of  vegetat ion conplexes on the Sl ran CoasLal

Pla in is  c losely  re lated to so i l  and topography and fur thernore,  is

represented by a fa i r ly  s imple pal tern as shown in F igure 3.
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The re lat ive ly  s inp le d is t r ibut ion pat tern and the nor th-south or ientat ion

of  the vegetat ion complexes enables a compar ison of  envi ronments both

I o n g i t u d i n a l L y  a n d  l a t e r a l l y .  F o r  e x a m p l e ,  a  c o m p a r i s o n  o f  w e t l a n d  f l o r a

and fauna can be urade both wi th in a vegetat ion complex,  saY,  at  the

n o r t h e r n  a n d  s o u t h e r n  e x t r e m i t i e s  o f  C o t t e s l o e  o r  B a s s e n d e a n  v e g e t a t i o n

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

east-west  t ransect  f rom the Quindalup to the Gui ld ford vegetat ion complex,

This  s i ruple d is t r ibut ion over  such a large area of  the per th metropol i tan

region permi ls  the re lat ive ly  accurate measureoent  of  envi ronmenta l  changes

in any one vegetat ion conplex,  For  example,  the af fect  o f  urbanisat ion on

smal l  bush areas located on e levated topography,  Iowlands or  wet lands can

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

vegetat ion complex outs ide the urban area.

A  u o r e  m o d e r a l e  a s p e c t  o f  t h i s  r e f e r e n c e  f u n c t i o n  i s  t h e  p r o v i s i o n  o f

vary ing types of  bush land in  the urban and rura l  areas for  educat ional

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

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

landscapes between the coasta l  p la in and the Dar l ing Scarp,  and at  the same

t i rne breaks the monotony of  the urban and industr ia l ised envi ronment .

DI  SCUSSION

T h e  t h r e e  f u n c t i o n s  o f  a v a i l a b l e  h a b i t a t ,  l i n k a g e  a n d  s c i e n t i f i c  r e f e r e n c e

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

sc ient i f ic  measurement  of  the envi ronment ;  and in  prov id ing natura l  bush

s e t t i n g s  i n  u r b a n  a n d  r u r a l  a r e a s .  T h u s ,  s m a l 1  b u s h  a r e a s .  w h e t h e r  o n

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

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

r o l e  i n  t h e  q u a l i t y  o f  c o r n n u n i t y  l i f e  i n  t h e  p e r t h  n e t r o p o l i t a n  r e g i o n .

At  present  there is  l i t t le  formal  managemen!  of  reserves se!  as ide for  open

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

future developrnent ;  nor  is  there any leg is la t ion which encourages or
e n f o r c e s  t h e  p r o t e c t i o n  o f  b u s h  a r e a s  o n  p r i v a r e  f r e e h o l d  1 a n d .  T h i s
def ic iency is  recognised in  the System 6 Stu i ly2 and one of  the main thrusEs
o f  t h e  S t u d y  i s  t o  p r o n o t e  t h e  s e t t i n g  a s i d e  o f  " l a r g e r , ,  ( i . e .  o v e r  2 0  h a )
s m a 1 1  b u s h  a r e a s  f o r  c o n s e r v a t i o n  p u r p o s e s  ( s e e  F i g u r e  4 ) .  I t  a l s o

r e c o g n i s e s  t h e  r e g i o n a l  s i g n i f i c a n c e  o f  s n a 1 1  b u s h  a r e a s  i n  t h e  p e r t h

1 f l q
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FIGURE 4 Recommendation Areas in the Metropolitan Reqion
in the System 6 Green Book2.
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Eetropol i tan area and has recoomended the creat ion of  regional  Parks to

ensure a co-ord inated regional  aPproach to the p lanning and management  of

habi ta ts  and l inkage systems inc luding Land Act  reserves '  and government

and or ivate f reehold land.

In conclus ion,  the smal l  bush areas in  the Per th netropol i ton region are

remnants of  Ehe pre-European envi ronment  and thus rePresenE the only

r rnaEurel r r  habi ta ts  avai lab le.  i { i thout  Proper  management  of  these areas

thei r  habi ta t  va lue is  degraded,  reducing thei r  ab i l i ty  to  suppor t

popuLat ions of  ind igenous f lora and fauna and resul t ing in  a re lat ive ly

poor  oppor tuni ty  for  the movenent  of  an imals,  especia l ly  b i rds,  throughout

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

could lead to a decl ine in  the b i rd species present  and a loss of

vegetat ion species.  Thus,  the s l t ra l l  bush areae requi re management  Plans

and programnes r rh ich lake in to accoun!  the i r  va lue in  the regional  conlext .

REFERENCE S

'Metropol i tan 
Region Scheme :  uetropol i tan Region Plenning Author i ty  Annual

R e p o r t  ,  M R P A ,  P e r t h ,  1 9 8 2 .

'Depar tment  
of  conserval ion and Envi ronment  :  Sys len 6 Study (Green Book) ,

P e r t h ,  A p r i  1  l 9 8 l  .

Depar tnent  of  Conservat ion and Envi ronment  :  At las of  NaturaL Resources,

D a r l i n g  S y s t e n ,  I { e s t e r n  A u s t r a l i a ,  1 9 8 0 .

Governments of  Japan and Austra l ia  :  Agreeoent  between the GovernEent  of

Japan and the Government  of  Austra l ia  for  the ProtecLion of  Migratory

Birds and Bi rds in  Danger of  Ext inct ion and Thei r  Envi ronment .
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MAMGEMEM PLANNING FOR METROPOLITAN BUSH AREAS

Robert  Powe 11

I , l .A.  Department  of  F isher ies and Wi ld l i fe

THE NEED FOR MANACEIIEM PLANNI NG

Once we have decided to pregerve an area of  bush ne rnust  lhen consider  how

best  to  rnanage i t .  The two main a ims of  managenent  are ( l )  to  rnainta in the

a r e a r s  n a t u r a l  f e a t u r e s  ( o r ,  i f  i t  i s  d e g r a d e d ,  b r i n g  i t  c l o s e r  t o  i t s

natura l  condi t ion) ,  end (2)  to  encourage the publ ic  to  enjoy i t  and learn

f r o m  i t .

In  the preceding papers we have read about  the var ied factors that  af fect

bush areaeg many of  these are s t rongly  in ter- re lated,  for  example natura l

v e g e t a t i o n ,  w e e d s ,  f i r e  a n d  p e o p L e .  0 n  t h e  o n e  h a n d ,  v i r t u a l l y  a l l  t h e

manageroent  problems -  repeated f i res,  weeds,  eros ion,  rubbish dumping -  are

c e u s e d  d i r e c ! l y  o r  i n d i r e c t l y  b y  p e o p l e ,  0 n  t h e  o t h e r  h a n d ,  p e o p l e  c a n

gain rmrch p leasure and knowl .edge f ron bush areaa,  and,  noreover ,  can

d e v e l o p  a n  i n t e r e s t  i n  h e l p i n g  t o  m a n a g e  t h e m  ( e . 9 .  b y  w e e d i n g ) .

So the value of  a  bueh area wi l . l  depend very nrch on how wel l  i t  is

managed.  Good managenent  requi rea a management  p lan,  so that  pr inc ipLes

and procedures can be thought  ou!  in  advance and fo l lowed through.  Wi thout

publ ic  auppor t  a  p lan is  unl ike ly  to  succeedi  the preparat ion of  a

management  p lan must  therefore involve the publ ic .

THE PROCESS OF I.{ANAGEME l{I PLANNING

I bel ieve lhere are four  inpor tant  s teps in  nanagernent  p lanning:

1.  Study of  Reserve

IaIe need to knorr r  the p lant  species and thei r  d is t r ibut ions in  the

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

cont inue to surv ive in  the reserve,  and which ones are of  specia l

in terest  -  for  example,  those wi th a rest r ic ted occurrence in  genera l .

tJe should a lso f ind out  as much as \ re cao about  the var ious groups of

animal  species that  inhabi t  or  use the reserve.  The reserve 's  h igtory

t r 2
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( inc luding f i re  h is tory)  and present  management  prob lerns should a lso be

n o t e d .

Draf t  P lan

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

l i k e l y  t o  u s e  t h e  b u s h  a r e a ,  T h i s  c a n  b e  d o n e  b y  p u b l i s h i n g  a n  a r t i c l e

in  the Local  newspaper summar iz ing the draf f  p lan and stat ing where

copies may be obta ined.  In  cases where the area is  of  regional  rather

t h a n  l o c a l  s i g n i f i c a n c e  ( e . g .  B o l d  p a r k ,  w h i c h  c o n t a i n s  R e a b o l d  H i l l ,

t h e  h i g h e s t  h i l . l  o n  t h e  c o a s t a l  p l a i n  i n  t h e  m e t r o p o l i t a n  a r e a ) ,  d r a f t

p lans shou i .d  be pubLic ised more wideLy,  by an ar t ic le  or  adver t isement

in  one of  the main newspapers.

Comments on the drsf t  p lan shouLd be inv i ted.  The case for  preserv ing

the bush sbould be carefu lLy argued in  the draf t  p lan,  to  ensure that

people understand and suppor t  Ehe p lan.  I t  is  especia l ly  important  to

gain the suppor t  o f  persons l iv ing next  to  or  very near  Lo the reserve,

a n d  i t  i s  a  g o o d  i d e a  t o  h a v e  s p e c i a l  d i s c u s s i o n s  w i c h  t h e m .

Pub 1 ic  Re e Donse

Summar iz ing the publ ic  subniss ions and rnaking th is  sunmary avai lab le

indicates to the publ ic  that  the i r  conmenta have been ser iously

considered,  and that  they are act iveLy invol"ved in  the p lanning

p r o c e s s .

4 .  F i n a l  P  l a n

This should acknowledge the publ ic  submiss ions received and wnere
possib le should inc lude suggest ions made in  these submiss ions.

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

Prepar ing a nanagement  pran in  th is  way wir l  do much to increase publ ic
i n t e r e s t  a n d  s u p p o r t .
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PROVIDING TIiE DETAILS

The Ewo Model  Manageoent  Plans that  fo l low are pre l i rn inary at tenpts to

prov ide guidel ines for  wr i t ing management  p lans,  The f i rs t  is  for  an area,

of  good qual i ty  bush,  as may be found in  an outer  suburb l  the second is  for

a smal l  area of  bush thet  has been modi f ied by var ious pressur ies.  Both of

them conta in prov is ions for :  publ ic  use;  f i re  conl ro l ;  weeding;  removal  of

rubbish;  erect ion of  barr iers  where necessary;  and tak ing of  photographs

for  moni  tor ing.

The second Model  Managenent  Plan inc ludes addi t ional  measures a imed a!

b r i n g i n g  t h e  v e g e t a t i o n  c l o s e r  ! o  i L s  n a t u r a l  s t a E e .  T h e s e  a r e :  t h e

removal  of  any non- local  p lants that  have been pLanted;  the p lant ing of

1oca1 species;  wacer ing;  and the avoidance of  pruning.  These requi re more

understanding of  our  bush and i ts  ecology than most  of  the measures lhaL

are l is ted in  both Models.  They are expla ined under  Managenen!  Measures 2,

4 ,  5  a n d  9  o f  t h e  s e c o n d  M o d e l ,  a n d  I  w i s h  h e r e ,  t o o ,  t o  e x p a n d  o n  t h e s e :

Removal  of  non-1oca1 P lant  s

S i n c e  t h e  a i r n  i s  t o  p r o n o t e  b u s h  ( i . e . ,  a

s p e c i e s ) ,  a l l  n o n - I o c a l  s p e c i e s  -  t h o s e  t h a t

s i te  -  should be removed.

P l a n t i n g  o f  L o c a l  S p e c i e  s

natural as so c iat ior.r, of,

are not  natura l  to  the

Plant ing tends to destroy the naturaL character  of  the vegetat ion,  and

therefore should not  be carr ied out  unLess absolute ly  necessary.  One

should not  be in  a hurry  !o  p lant :  natura l  regenerat ion (as is

encouraged by weeding)  should be t r ied for  the f i rs t  few seasons.

Plant ing  mrs t  o f  course  be  conf ined to  loca1 spec ies .  Fur thermore ,

s ince  ruos t  p lan t  spec ies  vary  a  lo t  genet ica l l y ,  the  propagat ing

m a t e r i a l  s h o u l d  b e  c o l l e c t e d  a t  o r  n e a r  t h e  s i t e .

Final ly ,  p lant ing mrst  be in  sympathy wi th the type (or  types)  of

vegetat ion present .  We must  take care to avoid changing i ts  composiEion

and s l rucEure (e.g.  the rnassed p lant ing of  jar rah seedl ings might  turn
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a jar rah-banksia woodland in to a jar rah forest ) .  I f  the vegetar ion is
oot  uni foro throughout  the reserve,  the p lant ings of  ind iv idual  species

must  be wi th in the zones in  which they a l ready occur .

Water ing

The purpose of  water ing is  rnere ly  to  help newly p lanted seedl ings

through thei r  f i rs t  summer;  water ing is  otherwise genera l ly  harmful  to

bush.  Water ing mrst  therefore be speci f ic  and be done by hand.  A bush

r e a e r v e  i s  n o  p l a c e  f o r  i n s t a l l i n g  r e t i c u l a t i o n .

Avoidance of  Pruning

The lopping of  t rees and pruning of  shrubs are wideepread pract ices in
Perth.  ln  bueh areas,  wi th  the i r  ernphasis  on the natura l ,  such pruning

is  c lear ly  inappropr ia te.  Unpruned Erees and shrubs of fer  an immense

var ie!y  of  forms.  Dead branches are very in format ive,  because in
at tempt ing to determine l rhy they are dead we can learn about  ecology.

They contr ibute to  the overa l l  s t ructure of  the p lant .  They are a lso
i m p o r t a n t  b i o l o g i c a l l y ,  p r o v i d i n g  h o l l o w s  f o r  b i r d s ,  b a t s  e n d  r e p t i l e s .

r  ehourd be pLeased to receive any coomenta you have on the Model
Managemenl P lans .

f r f



MODEL I

MODEL MANAGE lIE NT PLAN FOR AN AREA OF GOOD BUSH IN AN OUTER SUBURB OF PERTH

PART ONE : GE MRAL

The purpose o f  th is  management  p lan  is  to  re ta in  the  area  o f  bush loca ted

a c  ( s e e  a t t a c h e d  p l a n )  f o r  t h e  w i l d l i f e  i t  c o n t a i n s  a n d

for  people 's  enjoymen! ,  Bush areas suPPort  not  only  many species of  loca1

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

i n v e r t e b r a t e s  (  i n s e c t s ,  s p i d e r s ,  e t c . ) . By reta in ing areas of  bush we can

becone fami l iar  wi th  local  f lora and f  an:na.  Such areas are noat  appnopr iate

and convenient  s i tes on which schools  (both pr inery and secondary)  could,

conduct  f ie ld  s tudies as par t  o f  the i r  b io t rogy courses.  Even for  Ehose

peraons uninterested in  learn ing about  local  f lora and fauna,  bush areas

can prov ide a rest fu l  change f ron the nany developed parks,  and an

h i s t o r i c a l  i n s i g h t  i n t o  t h e  p a s t  s t a t e  o f  t h e i r  l o c a l  e n v i r o n m e n t .

I t  should be remenbered that  there ! ' i11 not  aLways be bush around Lhe

suburb of  OnIy f i f ty  years ago there was extensive areas

of  bush in  and around such suburbs as Nedlands,  At tad€le and Mosman Park,

b u t  v e r y  l i t t l e  r e m a i n s  t o d a y :  i t  h a s  b e e n  r e p l a c e d  b y  r o a d s  a n d  h o u s e s

and largely  ar t i f ic ia l  parks and gardens.  In  some of  these o lder  suburbs,

res idents are tak ing an increased in terest  in  smal l  remnants of  bush,  both

in p lanning for  the i r  re tent ion and manageoent ,  and in  carry ing out  \ teeding

and other  nanagement  pract ices.

The System 6 Study Report  recogaised the value of  reta in ing areas of  bush,

and recommends that  in  the Metropol i tan Region r the growth and regenerat ion

of  local  ind igenous f lora should be encouragedr  or  words to that  ef fect .

This  par t icu lar  area conta ins

(  nurober  )  (see at tached l is t  )  .

l a rge  nunber  o f  p lan t  spec ies :

Most  o f  these spec ies  are  typ ica l  o f  t t re

( s p e c i e s ) ,  a r e  o f  m o r e

s o i  l - t y p e  o f  t b i s  s i t e : ( s o i l - t y p e ) .  S o m e  o f  t h e m ,  f o r

examp 1e ( s p e c i e s ) , a r e  v i r t u a l l y  c o n f i u e d  t o  t h e s e  s o i l s ,

l r h i  I e  o t h e r s ,  f o r  e x a m p l e ,

widespread. occurrence and are also found growing on

( s o i l - t y p e s ) .  A  p a r t i c u l a r l y  i n l e r e s t i n g  f e a t u r e  i s thaL the  spec ies  are

by no neans uni formly d is t r ibuted

-t  ro

(  species ) ,  for  example,



grow most  ly  at ( p a r t  o f  a r e a  )  ,  w h e r e a s

(species)  are largely  conf ined to

probably becau se

( p a r t  o f  a r e a ) .  T h i s  i s

S i n c e  t h i s  p l a n  i n v o l v e s  t h e  r e t e n t i o n  o f  t h e  a r e a  a s  b u s h  ( i . e . ,  a  n a t u r a l

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

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

serve as a perpetual  reminder  of  hunan in ter ference.  Even the p lant ing of

species that  do grow here couLd easi ly  in ter fere n i th  the nstura l  pat terns

of  the d is t r ibut ion of  the var ious species (see above) .  In  the nqenagemenE

of  degraded areas of  bush i t  is  sorne! imes necesaery to  p lant  where there

are bare patches to speed the proces6 of  recovery ( tak ing great  care f ,o

p lant  only  local  species propagated f rom seed or  cut t ings taken f rom

n a t u r a l l y  o c c u r r i n g  p L a n t s  o n  o r  n e a r  t h e  s i t e ) ,  b u t  t h i s  i s  q u i E e

unnecessary in  th is  area,  wi th  i ts  good cover  of  vegelat ion.

Term of  P lan

The t  e rm

Management

and a new

llanageme n t

u  na  I  te red  .

of  th is  nanagenent  p lan is  10 years.  Af ter  l0  years the

Measures (below) wi l l  be rev iewed Lo determine thei r  e f fect iveness,

management  p lan produced,  e i ther  rc i th  the aane or  wi th  nodi f ied

Measures.  The Managenent  Aims of  the new pLan wi l l  rernain

I

PART TWO : PLAN FOR I'{ANAGE ME Nt

Management Aims

Management Measures

T o  p r o t e c t  E h e  l o c a l  v e g e t a t i o n  a n d  m a i n t a i n  i t  i n  a  s t a t e  a s  c l o s e  a s
p o s s i L l e  t o  i t s  n a t u r a l  o n e .

encourage the use of  the area by school  ch i ldren and others in  such
way as to help then develop a faru i l iar i ty  wich local  vegelat ion and
u n d e r s t a n d i n g  o f  i t s  e c o l o g y ,

2 .  T o

a n

P u b l i c  U s e
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( i )

( i i )

The care fu l  des ign  o f  pa thways  around or  th rough the  area  to

encourage peop le  to  keep to  them and thus  no t  t rample  the

v e g e t a E i o n .

Weeding (No.  2)  wl11 help reduce the inc idence and impact  of

f i r e .

The p loughing or  mowing of  minor  f i rebreaks eround lhe borders of

the erea i f  necessary.  In ternal  paths r { i11 act  as fur ther

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

prevent ing tbern f ron burn ing the ent i re  area.

2 .

T h e  u s e  o f  s i g n s ,  1 a b e 1 s ,  e t c . ,  t o  h e l p  p e o p l . e  t o  l e a r n  a b o u t

l o c a 1  v e g e  t  a t  i o n .

Weeding when and where necessary -  for  the purpose of  reducing

compet i t ion f rom int roduced p lants,  and thus encouraging the growth

and regenerat ion of  natura l ly  occurr ing p lants.  l t  r r i l1  be adequate ly

superv ised to enaure that  d is turbance to naCural ly  occurr ing p lants is

min i rnal .  I f  necessary,  advice wi l l  be sought  f roe the Departnent  of

F i s h e r i e s  a n d  W i l d l i f e .

Any rubbish that  has been dumped wi l l  be pronpt ly  removed.  Rubbish

has severa l  harnfu l  e f fects .  I t  looks unsight ly  and encourages

fur ther  dumping.  By acc ing as a fer t i l izer  i t  harrus local  p lants and

at  the saEe t ime encourages weeds.  I t  may create a f i re  hazard and

may harbour  vermi  n.

Meaures to Contro I  F i re

?

4 .

( i )

r / ; i \

( i i i ) Using re I  ident  s

not  i  fy  the

near  the area to vo lun teer  as  f i re  in fo rmers ,  to

o f  o u t b r e a k s  o f  f i r e ,(body  )

Frequent  f i res cause exEensive damage,  by in jur ing and th inning the

natura l  vegetat ion and reducing the leaf  l i t ter  on the ground,  and by

encouraging weed growth.  Vegetat ion that  has been recent ly  burnt  is

more accessib le to  people,  and is  thus vulnerable to  Eranpl ing and

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

i n te rva l  o f  a !  leas t  l5  years  be tween f i res .  Vegeta t ion  tha t  remains
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5 .

unburnt  for  longer  s t i1 l  is  of  sc ient i f ic  in terest  because i t  prov ides

informet ion on p lant  longevi ty  and reproduct ion in  the absence of
f i r e .

The erect ion of  barr iers ,  where necessary,  to  encourage people to  keep

of f  f rag i le  areas (e,g.  s teep s lopes) ;  and the erect ion of  temporary
fences i f  necessary,  to  protect ,  f rom t rampl ing,  areas that  have been
accidenta l ly  burnt .

,The tak ing of  photographs f ron f ixed pointe every two years,  anal  the i r

carefu l  examinat ion.  I f  they ind icate any deter iorat ion in  the p lant

cover '  the cauges of  the deter iorat ion and appropr ia te remedia l  act ion

can be carefu l ly  considered.  I f  necessary,  advice wi l l  be sought  f ron
the Departnenr  of  F isher iee and Wi ld l i fe .

' I  1 0
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}IODEL 2

I,IODE L I''ANAGEME NT PLAN FOR A SMA].I AREA OF SEMI-NATURAL BUSH IN AN INMR

IIETROPOLITAN SUBURB

PART ONE : GE NERAL

The purpose of  th is  management  p lan is  to  reta in the area of  bush located

a E  ( s e e  a t t a c h e d  p l a n )  f o r  t h e  w i l d l i f e  i t  c o n t a i n s  a n d  f o r

p e o p l e ' s  e n j o y n e n t .  E v e n  s m a l l  a r e a s  o f  b u s h  s u p p o r !  n o t  o n l y  m a n y  s p e c i e s

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

e s p e c i a l l y  i n v e r t e b r a t e s  ( i n s e c t s ,  s p i d e r s ,  e t c . ) .  B y  r e t a i n i n g  a r e a s  o f

bush we can become fani l iar  wi th  some of  the local  f lora and fauna,  Such

areas are nost  appropr ia te and convenient  s i tes nhere schools  (both pr imary

and secondary)  can conduct  f ie ld  s tudies as par t  o f  the i r  b io logy couraes.

Even for  those persons uninterested in  learn ing about  local  f lora and

fauna,  bush areas can prov ide a rest fu l  change f ron the many developed

p a r k s ,  a n d  a  h i s t o r i c a l  i n s i g h t  i n t o  E h e  p a s t  s t a t e  o f  t h e i r  l o c a l

envi ronment .

A r e s s  o f  b u s h  i n  t h e  M e t r o p o l i t a n  R e g i o n  a r e  f a s t  d i s a p p e a r i n g  a s  t h e  c i E y

cont inues to expand,  Moreover ,  remnants that  do surv ive rare ly  s tay in  a

n a t u r a l  o r  n e a r - n a t u r a l  s t a t e .  T h e  r e e s o n s  f o r  t h i s  a r e  E w o f o l d .  F i r s t l y ,

they are subjected to heavy pressures,  such as rubbish dumping,  t ranpl ing

and f requent  burn ing.  Secondly,  non- local  p lants are of ten p lanted wi th in

them, which del racEs f rom thei r  naEural  character ,  qowever ,  i f  ve l l

managed,  bush areas can not  only  reta in,  but  a lso i rnprove,  the i r  natura l

condi t ion.  l tanagement  techniques ernployed in  recent  years have increased

the cover  and even the d ivers i ty  of  the local  vegetaf ion of  a  reserve in

Hol lywood.  In  Fremant le ,  the vegetaEion cover  in  a srnalL bush area has

increased s i .mply as a resul t  o f  less f requent  burn ing.

The Sys tem 6  Study  Repor t  recogn ised the  va lue  o f  re ta in ing  areas  o f  bush,

and recornmends tha t  in  the  Met ropo l i tan  Reg ion  r the  growth  and regenera t ion

of  loca l  ind igenous f lo ra  shou ld  be  encouraged '  o r  words  to  tha t  e f fecL .

Th is  parE icu la r  a rea  has  in  the  pas !  been sub jec ted  to  rnany  o f  the

presaures  ment ioned above,  wh ich  have caused changes in  i t s  appearance.

Trees  have been danaged and lhe  unders to rey  has  becorne sparse  and
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f r a g m e n t e d .  I n t r o d u c e d  p l a n t s ,  e s p e c i a l l y

become abundant .  Never theless,  (  nu$er  )

species surv ive on the reserve (see aEtached l is t ) .  I , lost

a r e  t y p i c a l  o f  l h e  s o i l - t y p e  o f  t h i s  s i t e :

Sorne of them for exarnole

l o  E h e s e  s o i 1 s ,  w h i L e  o t h e r s ,  f o r  e x a m p l e ,

of  nore widespread occurrence and are a lso found growing

( s o i l - t y p e s ) .  A n  e s p e c i a l l y  i n t e r e s t i n g  f e a t u r e  i s  t h a t

are by no means uni formly d is t r ibuted

exarnple,  grow most ly  at  _
(  species )  are largely  conf ined

probab ly  because

(  s p e c i e s ) ,  h a v e

of  the or  ig  ina 1

o f  t h e s e  s p e c i e s

(  so i  1-  type )  .

( s p e c i e s ) ,  a r e  v i r t u a l l y  c o n f i n e d

( s p e c i e s ) ,  a r e

t h e  s p e c i e s

(  s p e c i e s  )

(par t  o f  a rea  )  ,  wherea

( p a r t  o f  a r e a ) .  T h i s  i s

o n

here

S i n c e  t h i s  p L a n  i n v o l v e s  t h e  r e E e n t i o n  o f  t h e  a r e a  a s  b u s h  ( i . e . ,  a  nature 1

a e s o c i a t i o n  o f  s p e c i e s ) ,  a n y  p l a n t i n g  t h a t  i s  u n d e r t a k e n  s h o u l d b e  s t r i c t  l y

o f  l o c a 1  s p e c i e s  ( i . e .  t h o s e  s p e c i e s  t h a t  e r e  n a t u r a l  t o  t h i s  p a r t i c u l a r

s i te)  and wi l l  be done in  such a way as to preserve the natura l  characcer

o f  t h e  a r e a  ( s e e  P a r t  2  -  P l a n  f o r  M a n a g e m e n t .  4 .  f l a n t i n g ) .  I n c r e a s i n g

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

natura l  regenerat ion rather  than p lant ing.

Tern of  P lan

The term of this management

Management  Meaaures (below) wi  11

and a new managenen!  p lan wi l l

modi f ied Manegement  Measures.

r e m a i n  u n a l t e r e d .

p l a n  i s  1 0  y e a r s .  A f t e r  l 0  y e a r s  t h e

be rev iewed to determine thei r  e f fect iveness,

be produced,  e i ther  wi th  the same or  wi lh

The Management  Aims of  the new plan wi t l

PART TWO : PLAN

Management Aims

FOR MANAGE ME NT

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

p o s s i b l e  t o  i t s  n a t u r a . l  o n e .

2.  To encourage the use of  the area by schoor  ch i ldren and others in  such

a r r ray as to help them develop a fani l iar i ty  wi th  local  vegetaCion and

a n  u n d e r s t a n d i n g  o f  i t s  e c o l o g y .
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2 .  T h e

the

Management Measure s

Pub l ic  Use

( i ) The carefu l  des ign of  pathways ar 'ound or  through the aree lo

encourage people to  keep to Ehem and Ehus not  t ranple the

vegetaLion.

( i i ) T h e  u s e  o f  s i g n s ,  l a b e l s ,  e t c .  '  t o  h e l p  p e o p l e  t o  l e a r n  a b o u !

loca1 vegetat  ion.

removel  of  the non- local .  t reee and shrube that  have been pLanted in

a r e a ,  T h i s  s h o u l d  b e  d o n e :

( i ) in  winter ,  so the local  p lants do not  suf fer  f rom the sudden

removal of shade during surnmer

( i i ) w i t h  a s  l i t t l e  d i s t u r b a n c e  a s  p o s s i b l e  E o  t h e  s o i l  a n d  t h e  I o c s I

v e g e t e t i o n .

Al though i t  is  a lways sad to remove p lants '  the removal  of  the non

l -ocal  p lants is  necessary to  enable the area to develop a natura l  P lant

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

r e m i n d e r  o f  t h e  p a s t  6 t s t e  o f  t h i s  p a r t  o f  ( s u b u r b ) .

3.  weeding wi l l  be carr ied out  to  reduce comPer i t ion f rorn in t roduced

plants,  and thus encourage the gro\dth and regenerat ion of  local  P lants '

I t  wi l l  be adequate ly  superv ised to enaure thar  d is turbance !o

natura l ly  occurr ing p lants is  n in imal .  l f  necessary,  advice wi l l  be

sought  f rorn the Departnent  of  F isher ies and Wi1dl i fe .

4,  P lant ings should onl -y  be necessary in  bare areas and only  specres

o c c u r r i n g  n a t u r a l l y  o n  t h e  s i t e r  (  i . e .  t h e  s p e c i e s  i n  t h e  a E t a c h e d

l i s t )  s h o u l d  b e  u s e d '  T h e y  w i l l  b e  P r o P a g a t e d  f r o m  s e e d s  o r  c u t t i n g s

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

soi l - type,  Seeds and cutEings so col lected may be g iven to a nursery

for  propagat ion on the understanding that  no subst i tu tes wi l l  be

accepted.  No nursery p lants should be used.
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Wherever  natura l  regeneraEion can be ut i l ized to revegetate bare areas,

th is  is  preferable to  p lant ingr  and p lant ing should be regarded as a

pre l i rn inary measure,  to  be d iscont inued once p lant  cover  has increased.

Plants exper iencing thei r  f i rs t  sunmer af ter  p lant ing should be

watered.  Such waler ing wi l l  be no more than once a week,  and to be

done ind iv idual ly  by hand.  No genera l  \ ra ter ing wi l l  be under taken,

because i t  is  l iab le  !o  harm some species and upset  the natura l

b a l a n c e .

Any rubbish that  has been duroped wi l l  be pronpt ly  rernoved.  Rubbish has

severa l  harrafu I  e f fects .  Not  only  does i t  looks unsight ly  and

encourage fur ther  dumping,  i t  a lso acta as a fer t iL izer ,  harming local

p lants and encouraging weede.  I t  may a lso create a f i re  hazard,  and

harbour  veru in.

Measures to Contro l  F i  re

6 .

7 .

/ i  \ Weeding (No.  3)  wi l l  he lp reduce the inc idence and inpact  of  f i re .

The roowing or  p loughing of  minor  f i rebreaks around the borders of

lhe area i f  neeessary.  In ternal  paths wi l l  act  aa fur ther

f i rebreaks,  and wi l . l  he lp conf ine any f i res that  occur ,  prevent ing

them f ron burn ing through the ent i re  area.

( i i i ) The ask ing of  re s  idenE s

informers,  to  not i fy  the

t h e  a r e e  t o  v o l u n t e e r  a s  f i r e

(body)  of  outbreaks of

Frequent  f i res cause extensive danage,  by in jur ing and th inning the

natura l  vegetat ion and reducing the leef  l i t ter  on the ground,  and by

encouraging weed gronth.  Vegetat ion that  has been recent ly  burnt  is

more accessib le to  people,  and is  thus vulnerable to  t rampl ing and soi l

d is turbance.  In  th is  p lan the a i rn wi l l  be to nainta in an in terval  o f

at  least  l5  years between f i res.  Vegetat ion that  renains unburnt  for

l o n g e r  s t i l l  i s  o f  s c i e n t i f i c  i n t e r e s t  b e c a u s e  i t  p r o v i d e s  i n f o r m a ! i c i n

on p lant  longevi ty  and reproduct ion in  the absence of  f i re .
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8.  The erect ion of  barr iers  where necessary,  to  encourage people to  keep

o f f  f r a g i l e  a r e a s  ( e . g .  s t e e p  s L o p e s ) ;  a n d  t h e  e r e c t i o n  o f  t e m p o r a r y

fences i f  necessary to  protect ,  f rom t rampl ing,  ereas tha!  have been

accidenta l  ly  burnt  ,

9 .  The evoidance of  any sor t  o f  pruning of  10cal  P lants excePt  Idhere

absolute ly  neceseary.  The natura l  s t ructure of  a  p lant  is  an important

aspect  of  i ts  beauty;  i t  is  a lso very in fornat ive,  s ince d i f ferent  I

p lants grow in d i f ferent  ways for  d i f ferent  reesons.  Dead branches are

as in format ive as l iv ing branches.  I f  a  branch nrst  be pruned,  for

example to make a path passable,  i t  should be cut  conplete ly  of f ,

leav ing no stump.

10,  The tek ing of  photographs f ron f ixed Points  every t l to  years,  and thei r

carefu l  examinat ion.  I f  they ind icate any deter iorat ion in  the Planl

cover ,  the causes of  the deLer iora i ton and appropr ia te remedia l  act ion

can be carefu l ly  considered.  I f  necessary,  advice wi l l  be sought  f rom

the Department  of  F isher ies and Wi ld l i fe .

I
tNote:  I f  the nurnber  of  remain ing local  species is  very 6m411 indeed i t  I

may be desi rable to  p lant  other  species that  ere a lmost  cer te in to  I

have or ig inal ly  grown on the s i !e .  Advice should be sought  f rom

the DeDartment  of  F isher ies and Wi ld l i fe .
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CAPABILITY ASSESSMENI AS A PREREQUISITE TO DEClSION MAKING

K e i t h  E .  L i n d b e c k

P r o j e c t  E n v i r o n m e n t a l  S i i e n t i s t

Dames & Moore,  South per th

T h e  d e c i s i o n  t o  d e v e l o p  a  p a r c e l  o f  l a n d  f o r  u r b a n  u s e  h a s  b e e n  b a s e d ,  i n

t h e  u a j o r i t y  o f  c a s e s ,  o n  t h e  l a n d  r r b e i n g  t h e r e " ,  r a E h e r  t h a n  t h e

a t t r i b u E e s  o f  t h e  l a n d  b e i n g  s u i t a b l e  f o r  a  p a r t i c u l a r  u s e .  H i s E o r i c a l l y ,

a decis ion to develop a parcel  o f  land has s imply been rnade on the prern ise

thal  the land adjacent  to  the Last  development  was avai lab le,  No

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

With the developroent  of  envi ronnenta l  a t rareness in  the la !e 1960s,

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

for  development ,  and to preserve areas wi th in the developrnent  as r ropen

space".  The n in inum percentage of  open space was Laid down by law but

c o u l d  i n c l u d e  d r a i n a g e  1 i n e s ,  s r r 1 a l 1  u n u s u a l l y  s h a p e d  a r e a s ,  a n d  n a t u r a l

features,  such as swanp s .

I n  a d d i t i o n ,  l h e r e  w a s  l i t t l e  c o - o p e r a t i o n  b e t w e e n  d e v e l o p e r e  o f  a d j o i n i n g

l a n d  a r e a s .  C o n s e q u e n t l y ,  d e v e l o p m e n t s  c o u l d  t a k e  p l a c e  w i t h o u t  t h e

i n c o r p o r a ! i o n  o f  l a r g e  a r e a s  o f  o p e n  s p a c e ,  u n l e s s  t h e  p L a n n e r s  w e r e  a b l e

L o  h a v e  a n  i n p u t  i n t o  t h e  d e c i s i o n  n a k i n g  p r o c e s s .  T h u s ,  r e m n a n t s  o f  a r e a s

d e v e l o p e d  w e r e  s m a l 1  a r e a s  u n s u i t a b l e  f o r  r e t e n t i o n  a s  n a t u r a l  a r e a s .

c .  T y l e r  M i 1 l e r ,  J r . ,  i n  h i s  b o o k

ident i f ied a nurob er  of  goals  that  a in

spaces that  Eatch the d ivers i ty  of  hurnan

rrL iv ing in  the Envi ronmen! ' r  has

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

n e e d s .  T h e s e  i n c l u d e :

A e s t h e t i . c s  -  p r e s e r v a L i o n  o f  v i s u a l l y  p l e a s a n t  a n d  b e a u t i f u l  p l a c e s

E s  E a b  l i s h m e n t  o f  r e c r e a l i o n  a r e a s

P r e s e r v a t i o n  o f  u n i q u e  h i s t o r i c  o r  c u l E u r a l  s i t e s

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

urban areas

P r o v i s i o n  o f  h a b i t a t s  f o r  b i r d s  a n d  o t h e r  f o r m s  o f  r , r i l d r i f e  E h a t  c a n
l ive in  or  near  urban areas.

To ach ieve  the  goa ls ,  the  areas

i d e n t i f i e d  a s  t h e  f i r s c  s t e p .  T o

sui tab le  for  preservat ion nust  be

a c h i e v e  t h e  i d e n t i f i c a t i o n  o f  t h e s e



areaa,  an assessment  of  the physica l  a tcr ibutes of  the tota l  area (on a

r e g i o n a l  b a s i s )  r q u s t  b e  u n d e r t a k e n .  T h i s  i s  c a p a b i l i t y  a s s e s s m e n t .

Capabi  l i ty  As se s sment

Cepab. i l i ty  assessmenL is  the ident i f icat ion of  lhe physica l  a t t r ibutes of

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

or  in  coubinat ion,  wiL l  have on lhe developuent  of  a  Par t icu lar  Parcel  o f

l a n d .

Var ious methods are avai lab le for  capabi l i ty  essessment .  Aer ia l  photographic

interpretat ion I ' i th  f ie ld  checking ruay be used to produce reconnaissance

level  assessnents,  More deta i led surveys can then be under taken on the

a r e a s  t h a t  a p p e a r  s u i t a b l e  f o r  d e v e l o p m e n t ,  T h e  d e t a i l e d  s u r v e y s ,

u n d e r t a k e n  a t  n a p p i n g  s c a l e s  b e t w e e n  1 : 5  0 0 0  t o  1 : 2 5  0 0 0  u s u a l L y  i n v o l v e

i n t e n s i v e  f i e  1 d  s u r v e y s ,

A t t r i b u t e s  w h i c h  r e q u i r e  i d e n r i f i c a t i o n  i n c l u d e :

.  G e o l o g y ,  l a n d f o r m ,  s o i l s

.  C o n t e E p o r a r y  g e o m o r p h i c  p r o c e s s e s

.  Fauna and f lora

.  Sur face and groundwater  hydro logy

.  H i s t o r i c  s i t e s

.  A r c h a e o l o g i c a l  a n d  e r h n o g r a p h i c  s i t e s

.  Current  regional  land r rse

t t i t h  t h e  c o l l e c t i o n  o f  t h i s  b a s e  d a t a ,  a n  a s s e s s D e n t  c a n  b e  m a d e  o f  t h e

c a p a b i l i t y  o f  t h a t  l a n d  p a r c e l .  A r e a s  t h a E  a r e  n o t  s u i t a b l e  f o r  u r b a n

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

b u s h l a n d .

The capabi l i ty  assessment  can involve the use of  roap over lay systerns such

a s  e x p o u n d e d  b y  M c H a r g  ( 1 9 6 9 ) ,  a  u a t r i x  s y s E e n  a s  u s e d  i n  C a n a d a ,  c o m p u t e r

roapping techniques,  or  s inp ly  subjecEive personal  aasessment .

M c H a r g  ( 1 9 5 9 )  n a p p e d  a I l  t h e  i n d i v i d u a l  a t t r i b u t e s  u s i n g  p a s t e l  n a p p i n g

colours for  su i tab le areas and graded to dark co lours for  those unsui table.

By over lay ing the roaps,  the l ighter  co loured sui tab Le areas are c lear ly

d i s t i n g u i s h e d  a n o n g  t h e  d a r k  c o l o u r s ,  E v e n  w i t h i n  t h i s  s y s t e m ,  s u b j e c t i v e



decis ion must  be nade of  the re l .evan!  va lue of

w h a t  c o l o u r  t o n e  s h o u l d  b e  u s e d .  T h i s  s y s t e m ,

most  usefu l  a t  the leg ional  scal .e  of  mapping,

e a c h  a t t r i b u t e  i n  d e c i d i n g

w i t h  n o d i f i c a t i o n ,  h a s  b e e n

Matr ix  systeos are usual ly  coElputer  programrnes that  are conpl icated and
r e q u i r e  " w e i g h t i n g "  o f  a t t r i b u t e s .  T h e s e  s y s t e m s  a r e  n o t  p e r c e i v e d  t o  b e
s u i t a b l e  a !  t h e  1 0 c a 1  s c a l e  f o r  u s e  b y  c o r . r n c i l s  o r  d e v e l o p e r s .  C o r n p u t e r
m a p p i n g  i s  a l s o  g e n e r a l l y  b e y o n d  t h e  s c o p e  o f  c o u n c i l  c a p a b i l i t y ,
s u b j e c t i v e  p e r s o n a l  a s s e s s n e n t  i s  t h e  m o s t  w i d e l v  a c c e p t e d  a n d  u s e d  m e t h o d .
A n  i n d i v i d u a l r s  a s s e s s m e n t  s h o u l d  a l w a y s  b e  f o r l o w e d  u p  b y  r o u n d  t e b l e
d i s c u s s i o n  t o  a c h i e v e  a  b a l a n c e  b e t w e e n  t h e  i d e a s  a n d  r e q u i r e m e n t s  o f  b o t h
p l a n n e r s  a n d  u s e r s .

T h e  c a p a b i l i t y  a s s e s s ! ' e n t  p r o c e d u r e s  t h e r e f o r e  i d e n t i f y  t h o s e  a r e a s
s u i t e b l e  f o r  c o n s e r v a t i o n ,  a c t i v e  a n d  p a s s i v e  r e c r e a t i o n ,  r e s i d e n t i a l ,  a n d
c o n m e r c i a l  0 r  i n d u s t r i a l  u s e s .  r t  i s  t h e  a r e a s  w h i c h  a r e  i d e n t i f i e d  a s
b e i n g  s u i t a b L e  f o r  c o n s e r v a t i . o n  a n d  p a s s i v e  r e c r e a t i o n  i n  w h i c h  w e  a r e
i n t e r e s t e d .

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

Conc lus ion

For too long,  sual l  bush arees s i rnply  have

o f  u r b a n  d e v e l o p m e n t .  T h e  i d e n t i f i c a t i o n

land for  use as srnal l  bush areas must  take

s t r a t e g i e s .

R e f e r e n c e s

been fo rued f ron  the  ' rLe f tovers r l

a n d  a s s e s s m e n t  o f  c a p a b i l i t y  o f

p r io r i t y  over  ad  hoc  deve lopnent

M c H a r g ,  I . L .  ( f 9 6 9 ) .  D e s i g n  w i t h  N a t u r e .  ( F a l c o n  p r e s g :  P h i l a d e l p h i a ) .
M i 1 l e r ,  c , T .  J n r .  ( 1 9 7 5 ) .  L i v i n g  i n  t h e  E n v i r o n m e n r . Prob lens

a n d  A l t e r n a t i v e s .  ( W a d s n o r t h :  B e l n o n t ,  C a l i f . )




