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EXECUTIVE " SUMMARY.

1 'The Natlonal Forest - Pollcy Statement of December 1992 lncluded

the objective. of the development “and :completlon of a
comprehensive, - adequate and representatlve network of nature’

. conservation reserves, exp11c1tly 1nclud1ng w1lderness and old—
-iygrowth forests ' .

"2.’ There ‘1s broad agreement that ‘the - exiSting"conservation

reserve system “is unrepresentative and 1nsuff1c1ent to. malntalni'

Vscurrent levels of blologlcal dlver51ty

.3 Selectlon procedures and goals ‘differ between the States and

' Terrltorles, ‘and the extent and nomenclature of forest reservatlon‘

‘varies substantlally

'4."Improvements to the comprehen51veness of the reserve system

. will require national coordination, most readily achieved through
(1) reglonallsatlon, (ii) standardisation and integration of data

_sets,  (iii) the. establlshment ‘and use of natlonally consistent .

reserve selection criteria and - standardsh and (iv) wuse of an

approprlate reserve -selection méchanism(s) . "~ Substantiadl progress

_has. ‘been made durlng the" last decade towards these objectlves

5. A llmlted knowledge base- creates profound difficulties in thep

assessment of . the: vadequacy, representatlveness ~and
”comprehen31veness of reserves and .reserve systems, and “in the
festabllshment of criteria for reserve selectlon ' B S

6. ThlS Discussion Paper examines ecologlcal criteria for use in-
the assessment of conservatlon values and the ‘identification and.-
selection of reserves. Major issues include (i) is ‘the current’ .
definition of "forest" adopted by the. NFPS appropriate?; (ii) what -~

'Areglons and ‘land tenures should form the basis of the forest
" reserve selection process?; (iiil) what env1ronmental units: should
be used to assess. comprehen81veness (iv) ~do these prov1de
_surrogates for. the distributions of spec1es'> (V)'what is the

appropriate scale. for analy51s and de0131on maklng (vi) . how

"should the distributions of species and communities be documented

and accommodated?, (vii) Wthh species. should be considered?;

" (viii) how should old- growth ‘forests be defined and’ conserved7

.( x) do rainforests requlre separate- selection methods?; (x). what, -
if any,»guldellnes are requlred. for determining the size and-

spatlal arrangements ‘of reserves?; and (x1) what proportlon of

‘each env1ronment 1s needed for adequate reservatlon° R , o

- Reserve selectlon methods must also- 1nclude _recognition of

,Wllderness and other non~ecolog1cal crlterla o B



7. A one-= -day seminar attended by over 60 technlcal experts was

conducted to address the major. issues ralsed in point 6 above, and
to identify the techaical steps -and options for implementing the

. forest reserve selctlon process in ‘a’ systematlc manner cons1stent‘

~with the target' dates spec1f1ed in the NEPS.

The followlng general areas.of agreement emerged'from'the seminari'

* that ‘the. definition. of forest  needs modlflcatlon,tas a -

number of 1mportant forest -communities (e.g. tall eucalypt

open -forest with canapy cover <30 ’ br1galow){\arevvnot -

currently 1ncluded

* that the main optlons for reglonallsatlon are the use of

“ (1) existing administrative and other regions employed in the |

States ‘and " Territories; (1i) environmental domains. based on

o contlnental, sub- contlnental through regional analyses; and - .
"~ (iii) -a combination of (i) and (ii) where the environmental ®
domain approach is used. to complement and help resolve‘
;‘1ncon31stenc1es arising from (i). - The . adoption. of the
"existing regions employed by the: States and Territories with. -

‘some modifications .would ensure that the forest reserve
selectlon process was not delayed

* that all land tenures should be 1ncluded from the outset ln

the forest. reserve. selectlon process " Constraints and

prlorltles may be added later in the 1mplementatlon phase ofpf.c3'

“the . process ' where teriure - and. other_.non blologlcal
,con31deratlons become 1mportant S . -

* that the methodology employed for the dellneatlon of old—
growth' forest attriputes through the use of- remotely —-sensed
~and’ other data in eastern Vlctorla by - the Victorian
Department of- Conservatlon and Natural Resources -should be

‘adopted (or form the basis of a ‘generic methodology)'

ythroughout the remalnlng forest estate as soon as possible.

- that an operatlonal threshold for deflnlng old growth'

forest should be flnallsed

_* that exp11c1t procedures for ach1ev1ng representatlveness»
and comprehensiveness of old-growth forest and wilderness

areas should be establlshed

* that the methodology employed to 1dent1fy Wllderness and'

o ,old growth forest should be validated 1n the fleld

~* that systematlc blologlcal surveys are 1ntegral to the.
entire forest reserve: selection:.process and should precede .

._reglonal 1ncvest1gatlons and . -reserve . de31gn wherever

necessary and possible. Blologlcal surveys may be required

“in- 1dent1f1ed,notlonal reserves before those areas becomne
gazetted : :
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* that it is undesrrable to set a 'minimum level for the-}

v'_resolutlon of scale- to. be" employed- for the - use of -various -

data’ ‘sources  in reserve selectlon,.although ‘the” pleferred,"
minimum scale of resolutlon is considered to ‘be l 250 OOO or

11 100, OOO or flner, wherever avallable

-:* that estlmates of forest coverage and species dlstrlbutlons e

prior to -European ‘settlement. should, whérever possible, be

‘used as the baseline for establlshlng the. proportlon of. each;'l

: env1ronmental class. or communlty to be reserved

*. that three general optlons ‘exist as. to the 1ssue of what
‘ proportlon of . -each . env1ronment is. requlred to achieve
'adequate reservatlon (1) the IUCN" recommendation of 10% of .
.the (pre—European) area of- all eénvironments as an absolute
vmlnlmum, (ii) specified. minimum- representatlon of 90% - of the_
‘remaining area/populatlons of natlonally endangered. spe01es'
and communities, 60% of the remaining. area/populatlons of
jcbmmunltles,fdraStlcally reduced by clearing and/Or
" vulnerable, and 30% of the area of all other native specres.

" and communltles, and (iii) set no mlnlmum “level but aim ‘to

‘reserve as much as. is ‘needed in’ each reglon to ensure that

:»the NFPS goals are achleved

B that guldellnes for the spatlal conflguratlon of reserveS'

“are’-desirable but difficult to set explicitly because of
“limited knowledge and the attendant uncertalnty,-and the

- regionally - ‘idiosyncratic: ‘spatial arrangement of forest-

'.remnants and thelr landscape context

Lox that settlng a minimum size’ for reserves ‘is 1nappropr1ate,

particularly as even very: small .remnants may be 1mportant for'{

“ the per31stence of 1nvertebrates or. locallsed plants

ok that for a llmlted number and range of forest spec1es the'

" use of population- v1ablllty analysis (PVA) can help 1nform"
decisions about. reserve placement ‘and spatlal features. For‘
most species, . however, the use of PVA 'is--not an option "~
_'because ‘of limited data. -In these cases it is suggested that -
- operational guidelines based. ‘on ecologlcal theory and

empirical studies need to be ' derlved for identlfylng v1able

s'fpopulatlons

ok that losses and degradatlon of forest ecosystems outsrdef

the reserve 'system will diminish chances ‘for conserving -

‘existing biodiversity and ach1ev1ng NFPS ‘conservation reserve
- system goals. . - Strong protectlve ‘measures and land

acquisition will be requlred 1n ‘some 1nstances to prevent‘ N

' blodlver51ty loss




-* that uncertainties remain about the efficacy of corridors.
‘It is suggested that guldellnes framed as testable (worklng)

-hypothesesvare required ‘as a basis to ‘divect off-reserve
management and that these would be modified as. new

‘information becomes ~availlable. ~ Such hypotheses and-
associated protectlve measures could be developed as. part of

a complementary research programme

~* that ,1terat1ve, computer based procedures 'such 'asr

Conservation Options  for Decosion Analysis "(CODA) - should
- eventually form the basis of reserve selection and re-=
evaluation in each region. - In the short term, a combination

of iterative and‘alternative,techniques.will need to be used’
for reserve selection as -a means of Trationalising. and
incorporating -the disparate recent and . existing

-State/Terrltory and Federal reserve selectlon processes

* that' it is con51dered_.de51rable to undertake further:-

comparative studies on the performance of different
technlques for reserve selection at. the reglonal level

* that other land uses w1ll need to be con31dered ‘once -the
: preferred notional conservation reserve rnetwork 'in each

reglon has been designed. Several computer-based technlques'.
‘can be used to modlfy, substltute and evaluate changes in -
reserve placement in order to resolve demands from a range of -

competlng land uses.

% that wilderneSS.and’old growth forests should-be-considered'IH

first in the reserve selection process to achieve the aims of
the NEPS. Biological dlvers1ty and other conservation goals

can then be accommodated in the design of a notlonal 1dealv

reserve sysem- at the ‘regional level o S

* that ‘the 1nmlementatlon of the forest reserve selectlon

process requires the establishment of regional committees to_;

.advise on reserve selection, and a co- ordinating- group (s)-

a State/Territory and Federal level to help ensure,the
systematic and effective. use  of . existing programs,
con31stency between regions, and that target dates are met.

It is expected that the regional committees would comprise af

panel- of conservation design experts and other expeértise
where relevant. The framework, goals,: objectives and criteria
will need to be, determined -at. the State/Terrltory and Federal
level prior to reserve selectlon at the reglonal level ‘

* that a number vof3 ex1st1ng' government programsv be

1ncorporated into theé national forest reserve selection

- process to ensure the tight target dates are met and to -

‘minimise disruption and dupllcatlon

* that a series of research act1v1t1es must be considered to

support the identification of conservatlon values and the "

~selection of reserves.

iv.




RS

8. . The NFPS. and other recent government 1n1t1at1ves set target
.dates: for various stages in the development of the forest reserve
‘ estate. ‘These 1nclude (1) wilderness data base to be ‘completed by

the end of 1993; (ii) adequate,-representatlve and comprehensive. .

. system of conservation reserves ‘for wilderness be established by f
1995, (i1di) adequate, representatlve and comprehen81ve system of

- conservation reserves for ‘old-growth forests be established Dby

1995, 'In. addition, the establlshment of a- natlonal comprehensive -
reserve system for . all ecosystems by 2000 was ‘considered Dby -
. 'HORSCERA. Priorities for actions to meet . the NEPS targets- are -
Cgidentified and achlevable targets for the essentlal 1ntermed1ate,'

steps are. here. set - . : :
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_QLOSSARY«‘-'

1 Adequacy Ff one of three essentlal pr1nc1ples of the reserve

selectlon process as. deflned by the NFPS, vis., that the reserve'

system be 'adequate"to malntaln the ecologlcal v1ablllty and

1ntegr1ty of populatlons, spec1es and communltles

copa - an acronym'for'ConservatiOn'Options and Decision Analysis,’

“whlch is-a computer—based 1terat1ve procedure developed for the

analy31s of optlons for reserve 1dent1f1catlon

'fCompllmentarlty - one ~of- three 1dent1f1ed features of reserve

selectlon procedures, v1s ‘reserves should complement one another-“"

fln terms of the attrlbutes they contaln o

,ComprehenSiveness : one of three essentlal pr1nc1ples of thetlj'

reserve selectlon process ‘as deflned by the NFPS, vis. that the,*
”7reserve system be 'comprehen31ve' so as to include -the: full rangep

of forest communltles recognlsed by an- agreed natlonal SC1ent1f1c_f

4cla351f1catlon at approprlate hlerarchlal levels .f l”-l' e

7:ECOlogical Criteria ¥-“criteria based on. ecolbgical/biological

v'data or theory (e g. presence of .rare spe01es, abundance and form’.*'

of standlng dead trees or stags) Wthh are used to 1nform thef

reserve selectlon process

]

spatlal unlts or objects 1nto groups based on the assoc1atlon of

1env1ronmental attrlbutes recorded for these objects ﬁ Thls may

lead to a Reglonallsatlon - see below

’Environmental Domain - used in this paper'\(i) to refer to the_
*domain' or nlche of a- spec1es/assemblage of. spec1es, as deflned'

“by speC1f1ed env1ronmental attrlbutes, and (ll) as ‘a, synonym for

env1ronmental reglon In the latter case, the 'env1ronmental

‘vg'EnvironmentalA Classification'Z - is the'prOCedure of groupingvffhﬂ




Sl ' ‘ ' ’
.classification may be based solely on phy51cal data or on a.

'tomolnatlon uf physlcal and, biological Jata§

o Env1ronmental Domaln Analys;s - a computer—based,,expllc1t and

'repeatable procedure to dellneate env1ronmental domains for a

- specified part of the landscape (e.g. water catchment,,contlnent),

'FlexibilitY‘f- one of three ‘identified features of ﬁeserVej

'selectlon procedures, vis.. ‘planning should be'able to asseSS'the
costs involved: ‘in shuffllng between sets ‘of . pos31ble reserve

conflguratlons

Forest - an area, - incorporating all" living  and non-living.

componentsr»that iS-dominated.by trees’having,uSually a single

stem and a mature or potentially mature stand height exceeding 5

metres,- and with’ ekiStingv or potential 'projective cover of
',overstorey strata about ~equal to or greater than 30 per cent.

:ThlS deflnltlon includes Australla s dlverse natlve forests and

‘-,plantatlons, regardless of age. It is also sufflc1ently broad tov

encompass areas of trees:_that: are sometlmes _described as-.

,WOodlands,,although'the focus‘of the NFPSVexcludes woodlands.

Cxvi

'Irreplaceability‘—'one of three,identified-features of reserve

selectlon procedures, vis. some sites are essential‘and_non—‘

_negotiable, . mostly because they contaln attrlbutes not ‘present -

_elsewhere in the’ forest estate

Mobile Spedies - typlcally used for faunal specres Wthh have

4 large home ranges or forage over large areas of forest (e.g. large

'.forest owls, quolls)

Nature Conservatlon Reserve - an- ‘area of publlcly owned land
_1nclud1ng forested land, managed prlmarlly for nature conservatlon
and providing multiple benefits and uses,_such as recreat;on and
water‘catchment‘bﬁt'eXCluding wood production.“ Thisfstatement

:asserts that the nature. conserwation reServe-'system 'will . be




. developed on the ba31s of: three pr1nc1ples ‘comprehensiveness,'

‘adequaCy and representatlveness

*‘Natlve Forest - any local lndigenouS' community‘vthe,-dominant.

species of Wthh are trees - see ’ForeSt -~ and containing -

“throughout -1ts growth the complement of natlve Species 'and

‘habltats normally assocxated w1th that - forest type or hav1ng the

potentlal to develop those characterlstlcs It 1ncludes forests'

‘with these characterlstlcs that have been regenerated w1th human

'aSSLStance_follow1ng dlsturbance It excludes plantatlons of-

native. spe01es and. prev10usly logged natlve forest that has been

'regenerated w1th non- endemlc natlve spec1es

. Non- ecologlcal criteria' - criteria of . "non—ecologiCal/5

blologlcal ‘nature such as w1lderness Wthh need ‘to ‘be cons1dered

in the reserve selectlon.process

I8

Ta'Old Growth Forest deflned. by “the NFPS ‘as forest that is:

ecologlcally mature and has been subjected to negllglble unnaturallv

dlsturbance such as logglng, roadlng and clearlng The deflnltlon

focuses on . forest in Wthh the upper stratum or overstorey 1s 1n'

the late mature to overmature growth phases

dPrecautionary Principlee— ls’embedded’within”the‘NFPS.and isﬂan,

importantv'component'“of its -‘implementation phase. ‘The . IGAE

~definition reads "where there "are’ threats of serious or.

1rrever31ble env1ronmental damage, “lack of- full sc1ent1f1c:
zcertalnty should not be used as- a reason for postponlng measures'
to prevent enV1ronmental degradatlon In . the appllcatlon of the.

precautlonary pr1nc1ple, publlc and prlvate deC131ons should be |

gulded by (i)'careful evaluation to avoid, wherever practlcable,
- serlous or 1rrever31ble damage to the env1ronment, and (11)

'ﬂassessment of the rlsk welghted consequences of varlous optlons

Predlctlve. Models/Modelllng . used typlcally 1n thlS paper to5

refer to computer—based quantltatlve and qualltatlve models almed'T

/ .

R
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- at thé::systematic survey of biota' and/or predlctlng the"

dlstrlbutlon,‘abundance and other attributes of orqanlsms 1n space

"'(w1tn1n the forest estate) and tlme

- PVA - the acronym for Populatlon Vlablllty Analy51s whlch 137
f_normally undertaken with computer—based mathematlcal/51mulatlon

models u51ng blologlcal and env1ronmental data The models attempt7f
to assess the llkellhood (probablllty) of the extlnctlon‘of a -

flpopulatlon, meta—populatlon or specmes over a spec1f1ed tlme frame‘jf o

under dlfferent management scenarlos.

‘Regional cOnservation Assessment - a general term for ‘the

conduct of the reserve. selectlon process ‘in an agreed way at the‘fvi‘

'reglon level

Regionalisation - the outcome'of the process of dellneatlng]"""

' ,reglons as..a ba31s,.1n thlS case, for conductlng a- Reglonale,
ijonservatlon Assessment f 'Each ‘region represents sites’ that are -

l more related 1n terms of thelr ecologlcal blologlcal and’ other?v -
' attrlbutes (e g. ‘admlnlstratlon), at a deflned level compared to;;
"fthose srtes formlng other reglons ' It should be noted that most;””
nfreglonallsatlons can only prov1de a generallsed plcture of the;}f
| ~area of 1nterest and do not account for the 1nherent flne scaleif"”

y spatlal and temporal dynamlcs of blota

'Representativeness - one of three essentlal pr1nc1ples of the,rblu

reserve selectlon process as deflned by. the NFPS,:VlS that those

f\samples of the forest that are selected for 1nclu31on in reserves '

:<should reasonably reflect the blOtlc dlver31ty of the communltles

-

Reserve - See'Naturefconservation Reserve. =

: Rlsk --is the chance of some event occurrlng, say w1th pos1t1ve or. .

negatlve 1mpacts fOr blodlver31ty conservatlon, where thezf

_ probablllty of the event 1s belleved to be known .




’uAﬁncertainty -'arlses from. lack of knowledge and takes threef
wformS“';ewovabl> dncertarnty (1 e. where evtra researth W‘L;:-

_prov1de an answer and remove uncertalnty), generated uncertalntyJ

Xix:

(arises from contradlctory or 1nadequate management), residual =

uncertalnty (¢an not be removed w1th1n the tlmellnes of pollcyge

.':formulatlon and dec131on maklng)

- Wilderness %;land,that,‘together'with-its‘plant”and animal
“__commUnities,,'is ,in4'a state that has not been substantially5'

"'modlfled by, and is remote from, ~the- 1nfluences of European».

"settlement or is capable of belng restored to such a state; lS of

_suffrcrent size to make its: malntenance in such’ a state fea51ble,

'and 1s capable of provrdlng opportunltles for solltude and self—"

rellant recreatlon




1.(i). . HKim of discussion paper.

lhls dlscu331on paner presents background 1nformatlon and a. set of

‘apprOdches towards (1) 1dent1fy1ng crlterla,'(ll) developlng a
‘mechanlsm and (iii) establlshlng prlorltles for ach1ev1ng the
_'conservatlon reserve objectlves and prmncaples outllned 1n the -
' National Forest Pollcy Statement (NFPS) of December 1992. It
' expllcltly -excludes detalled con51deratlon of forest management“

'nlactlces and’ env1ronmental standards,'whlch w1ll be dealt w1th\‘

elsewhere (a separate ANZECC/AFC technlcal worklng ‘group) .

"

‘Thisipaper was preparedvto‘prowide-a base for dichsSion.amonggf
,'reserve design practitioners, and also to assemble information’ for
members of the joint’ANZECC/AFC sub—committee'and working group on}
forest ‘reserve' sYStems ‘ Where poss1ble dlvergent v1ews and

. apprOaches have been: canvassed This paper_does not cla;m to be

an exhaustlve llterature rev1ew,

A draft {22/1/93) was distribnted among a group . ofhland use’

practltloners, and where pos31ble their comments were’ 1ncluded in ,\

thlS rev1sed ver81on That version was’ further con31dered at a

semlnar attendeo by about 60 technical experts on 5 March. 1993,

Land thlS dlSCUSSlon paper was further r°v1sed to 1ncorporate7

-~ comments from that_meetlng




1 (11) if Natlonal Forest Pollcy Statement 'conservatlon -

reserve respons;bzlltles, ,needs‘ and 11m1tatlons

vThe NFPS prov1ded a set of goals for Australla s forests endorsed'
- by Federal, State (other than Tasmanla) and Terrltory governments'_

‘ The conservatlon goals were defined as:

/

‘"to malntaln an exten31ve and permanent natlve forest estate"
in Australla and to manage that estate in an ecologlcally-”
sustalnable manner so as to . conserve the full su1te of values‘,l,,“'

that forests can prov1de for current and future generatlons

hAborlglnal and other cultural values "

.Atset of'objectivesftovards theSe goals Was identifie&; with“the’
flrst objectlve belng the development and completlon ‘of a.
comprehen51ve, adequate'and representatlve network of naturepﬁﬂ
conSerVation reserves,.expllcltly 1nclud1ng w1lderness areas: and.
oldegrowth‘forests Detailed extracts or relevant sectlons or the_'

lNPPS are presented in Appendlx A

:_To a'large extent, the NFPS objectlves ‘have also been addressed 1n;

a_ series of recent government 1nqu1r1es and. protocols, 'most

4Qtnotably the:

. :InterGoVernmentalf'Agreement' on':the,ﬂEnvironment (IGRAE, -

1992) ;

Ecologlcally Sustalnable Development worklng group reports”

(most notably,on forests, ESD 1991)

Resource Assessment Comm1s51on Forest and Tlmber Inquiry’

(RAC 1992)

These values lnclude blologlcal dlver31ty,‘and herltage,




The 'BDAC Natlonal Strategy for the Conservatlon of”
'vAustralla s Blologlcal Dlver51ty (BDAC 1992),_ s

House of Representatlves Standlng Commlttee on Env1ronment,
ﬂ Recreatlon and the Arts Inquiry. . 1nto the Role of Protected:l
'Areas in the Malntenance of B;odlver51ty (HORSCERA 1993), and -

,.the Natlonal Strategy for the Conservatlon of Australlan‘
'Spec1es_and Communities Threatened w1th Extlnctlon (ESACQ.
- 1992) ., ’ ' ‘ '

Some of the relevant flndlngs or objectlves of these other reports,

‘yare presented in Appendlx B. Taken together, thlS serles of'

~1nqu1r1es and agreements demonstrate a clear purpose 1n almlng to"

',protect blodlver51ty, in a large part through the development of a

conservatlon reserve system whlch 1ncludes adequate representatlon

of all env1ronments ~ This is a concept . ‘which Australlanf"

conservatlonlsts -and - ecologlsts ‘have been advocatlng for almost 30..

hvyears (Rlde 1965; Australlan Academy of c1ence 1968 Specht{eti
al. 1974). : R o L

P
AU

Not only‘is there general aCceptanceiof'the goal of dimproving ‘the -

representatlveness of the forest reserve system, but there is alSOZT

a w1dely expressed recognltlon that this goal- can . only be achleved<j'“

'Zthrough a con51stent ‘national aoproach based on . an. accepted andf

transparent process For example ESD (1991) stated

' "With‘ the 1ncreased focus of the communvty on
'-environmental .matters, dec1510ns on forest use’ havei
‘ lgenerally been taken in a cllmate of intense po71t1cal
'“pressure and publlc debate Governments have sought to
”ﬁchleve consensual : land use deolslons, notw1thstand1ng
that - the dlfferences 1n poznts of view may be- based on -
'-1rreconc1lable -value: judgements . Approaches to
resolv1ng value confllcts through -a range: of methanlsms

'%,suoh,as JUdlClal inquiries,. sc1ent1f1c evalatlon,,,,




R

;aenVironmehtal ; impact’-estatementsh-g(EIS)‘,_and;f

1ntergovernmental agreements, have tended to be'ad hoc .

'and.raddress 31ngle _p01nt confllcts w1th short—-term
'fsolutiOns;»rather than develop broad reglonal Forest- ~use
i strategles with ecologlcally sustalnable development
:”optlons. .Accordlngly, as ‘processes_ to achieve

3ustainable forest [use,’.they_ bavef been"relatively

un3uccessful";

- Outcomes from these recent series of inquiries have served to

"prOVide-rational oveiViews of, and objectives for,'the future'ofaf-

';fAustralla s forests One dlrectly relevant . comment . was glven byf

""RAC who expressed the -concern that ‘a natlonal forest pollcybpt

b’statement "may 31mply recommend mechanlsms to deal w1th forestf'
dispﬁtes when they arlse Such mechanlsms should ‘not be seen as'

»alternatlves to a more comprehenszve forwardfplannlng approach"

'Q.The task now is to deflne and 1mplement a procedure that will best;
'permlt these natlonal objectlves to be achleved ThlS w1ll'
requlre a carefully con31dered le of 'natlonally accepted ‘
standards (in - crlterla, procedures ‘and. prlorltles) and suff1c1ent.
flexibility to be,_able.,to ‘meet. reglonal (State/Terrltory)

- objectives and practices.-




1. (111) Forest reserves within an overall reserve

system

There is clearly some artificiaiity in. considering a forest--

'reserve strategy as separate from a strategy for. the desrgn_of'

'.conservatlon reserves for all Australlan habltats It would be

1nappropr1ate, 1neff1c1ent and potentlally dlsharmonlous to
: develop a protocol for foresL reserves whlch 1s 1napp11cable or
dlfferent to that for other habltats ‘ ‘

Of particular .relevance are the' findings ~of the House. of
'Representatlves Standlng Commlttee on: Env1ronment, Recreatlon and
‘the . Arts 1nqu1ry into the "role ~of protected areas in: ther
malntenance of . blodlver31ty (HORSCERA 1993) The dellberatlons of.

that Commlttee, and its- recommendatlons for procedures to beri"

adopted to attaln an 1mproved natlonal system of conservatlonm"

»reserves,‘are largely cons1stent w1th‘and complementary to theh

isssues. that “thkis paper addresses.. Submlss1ons to that 1nqu1ry;.

'\Jhave provmded a very valuable set of source documents for thew

-‘rssues_here\consldered

Of .direct relevahceralsofis1recommendation 3.2.1 (Protected.area-Qﬂn
'establishmentx proposed by BDAC (1992): ' ' R

'"Uhdertakega 10}}éa¢~ Commohwealth ‘:Stateﬂ and Territoryy
bcooperative program, Wthh 1ncludes the prov1sxon of adequate
resources,a to, enpsure that .the .terrestrlal and .marine
‘proteCted-area systemS'are cOmprehehsive'and'ecologlcallyl
‘ v1able ‘ Partlcular attentlon 'shoaid be paid to those_
“components of- blologlcal dlver31ty ldentlfled by actlon taken'

f.under 3.1.1 as requrrlng specral conservat;on measures.




. Take 'immediate iaction"to ldentlfy those oomponents' of
'blologlcal dlver51ty which are known to be threatened and .
lnadequately‘reserved, and to 1ncoporate these w1th1n the

a prOteoted area‘svstmn " Action is also requ1red to- ensure
_that further areas of hlgh w1lderness quallty are placed;

”‘w1th1n the protected area system“'

.The ratlonale of thls document is. that an establlshed natlonal
.-procedure for forest reserves may prov1de a sensible’ base for that
':of all Australlan env1ronments ‘ Thls 1s supported by the large_ﬂ
amount of 1nformatlon now avallable for Australlan forests
relatlve to most other env1ronments, the opportunlty provrded for
the establlshment of a reserve de51gn mechanlsm follow1ng thea_
"detalled 1nvest1gatlons of the Resource Assessment Comm1ss1on, andlf

A the expllc1t gu1dellnes set out in the NFPS

Where do forests ffit in” any natlonal prlorlty for. reserve'
,>Selection? o Using’ reglonallsatlon based on 24 vegetatlon' f
.'formatiOHs; ERIN 1ndlcated that the least represented (<10°-_ V

total” area) 1ncluded open herbfleld, open tussock grasslands, low"
- .open shrublands, tall shrublands,q low open woodlands,;'open"
woodlands and woodlands -The best'represented (i.e. >20g of - thelrl:
. total area)lvegetatlon formatlons generally 1ncluded the taller,‘

3denser crowth forms and 1nclude open heathland, low closed forest,b
closed torest and tall open forest (ANPWS Submrssmon to HORSCERA) '

: Woodland, shrubland-and grasSland floristic’communities'tend'to be
»less‘wellpreServed (and often more allenated and cleared) than aref'
forests (e.g. Specht et ‘al. 1974; Benson 1991; Klrkpatrlck 1991;
dDenney &_Wilson-1991, Thackway & Cresswell in’ press) Relatlvelyc
highirainfall COastal localltles, espec1ally of - south eastern,v
eastern.iand southwestern Australia, (i. e where ' most of the:
'forestshare) have a higher proportlon of lands reserved than do_
.semi—arid'and arid areas (Sattler 1986; Whitehead et al. 1992).




1.(iv). Relevant NFPS definitions.
The NFPS prov1des deflnltlons for several terms used w1dely in
"thls-dlscu551on_paper. These deflnltlons are accepted in this
bzpaper;, though' attention is drawn  to- alternatlve deflnltlons,
‘ proposed 'modifications or“comcepts requlrlng more expllclt"
: deflnltlon, where approprlate ‘

NFPS definitions include:

t?orestﬁl ‘an area,'incorﬁorating all gliting and.vnonﬁliving'
3components,'that-isAdomlnated'by trees “having usually'a‘singlel'
stem and-a mature or potentlally mature stand height exceedlng 5:
metres,. and w1th ex1st1ng or potentlal prOJectlve cover of-

-foverstorey strata. about equal to or greater than 30 per cent

This deflnltlon includes Australla s dlverse natlve forests andqg

, plantat;ons, regardless of - age It is also suff1c1ently broad to_@;-

‘encompass areas  of. trees that are-\sometlmes .descrlbed as

- woodlands. ‘Thesfocus,of th;s:StatementreXcludesfwoodlands.»l

" Native forest ~ any local 1nd1genous communlty ‘the domlnant»£

species of which are trees - see Forest ~ and contalnlngm,

| throughout its growth: the complement of native spec1es‘}andh'
habitats normally assoc1ated with that forest type or - haV1ng the
'potentlal to develop those characterlstlcs It 1ncludes forests‘
w1th these characterlstlcs that have been regenerated w1th human'b
as srstance follow1ng dlsturbance It~ excludes plantatlons ofhf
natlve spec1es and prev1ously logged natlve forest that has been -

'.regenerated w1th non—endemlc natlve spec1es . /'
Nature conservation reserves:  areas of publicly owned ‘land,
-including’forested land,dmanagedfprimarily‘for7nature consérvation
and proViding‘multiple benefits and uses, such as recreationvand
water catchment but excludlng wood productlon "This-statement._

asserts that the ‘nature conservatlon reserve»»system will be




T
o

developeddo@ithe_basispothhreeﬁprinciples:joomprehensiveness,“‘

" adequacy and representativeness. . These terms are defined thus:.

comprehen31veness'— 1ncludes the full range of forest
.communltles_ recognlsed. by an agreed natlonal 301entrf1c
cla351f1catron at approprlate,hlerarchlcal levels,

adeQany f‘the malntenance of the ecologlcal v1ab111ty and*”
, lntegrlty of p0pulatlons,‘spec1es and,commun;tres,q~ P

-Jrepresentativeness - those sample areas of the forest thatyv
are selected‘for 1nclus1on in’ reserves should reasonably

..reflect the blOth dlver31ty of the communltles

Old—growth fbreSt? fOrest“that'is.eooloéieally maturetand has

been ‘subjected to riegllglble unnatural dlsturbance' such as

logglng, roadlng and clearlng ‘The deflnltlon focuses on forestff

‘1n whlch the upper stratum or overstorey 1s 1n the late mature to.

overmature growth phases

Wi;derness:tf land that,ttogether'with”itS”plant"and*animalgfI"‘
‘¢ommunities;"1s in ‘a state that. has not: been substantlally: 13

_modified by,vand is remote from, the 1nfluences of European'

fisettlement or is capable of belng restored to such a state, is of

4 ufflClent 31ze to make its malntenance in such a’ state feasrbleﬁ
_ and 1s capable of prov1d1ng opportunrtles fOr solltude and self—s

vrellant recreatlon




2‘(i)'5 The role- of the conservatzon estate '1n protectlng‘

} and ma;ntalnlng forest values.

De31gnated conservatlon reserves are the cornerstone of attempts

to malntaln blologlcal dlvers1ty ThlS malntenance 1s a spec1f1c

~aim of the management of conservatlon reserves and prov1des a.

fcontrast to that of other land tenures where management ‘may allow .

,»act1v1t1es detrlmental tC) blologlcal. diversity. Many' of the

‘values provided by forests cannot be malntalned w1thout long term-l

. protectlon through adequate reservatlon.k -

A ratlonal system of conservatlon reserves alms to represent allv;'

'blologlcal dlvers1ty across the landscape, w1th sufflclent’fa

.rebervatlon to allow v1able populatlons of speCJes/ comprehen51ve

jnnclu31on, of genetlc diversity w1th1n spec1es,- and adequate-

protectlon of all communltles and env1ronmental varlatlon.v

Th;s role ‘for reser ves is w1dely accepted For example the Royal

Botanlc Gardens Sydney subm1s51on to HORSCERA stated

"we would whole—heartedly agree that reserves are the core of"»_'
any blodlver51tv program .{. and many -more reserves are

'needed ..o 1t cannot ‘be over-— emphaszzed that the acqu131tlon,

. of key 7ands (1nclud1ng ratlonallsatlon of present reserve

boundarles) is crltlcal “to conserv1ng species ... In many

‘tllcumstances spec1es loss ‘can - be mlnlmlsed 31mply by

acqu1r1ng land and managing 1t sympathetlcally "




fIndeed a representatlve national system ‘of ‘protected areas,
'comblned. with management of productlon systems /in ‘ways' that

'mlnlmlse loss of blodlver51ty was regarded by CSIRO “(in. their

‘subm1s31on to HORSCERA) as the key to Ecologlcally Sustalnable"

Development

iThere has been some query about whether the need to 1mprove the'__
functlonallty .of the reserve network requlres expan51on of that

network.  For example CRA clalmed (in:. their subm1531on to

'HORSCERA):

" The FIUCN’ reco}nmended'-"target' figure of 5% of -each major
: ’commun.tty to be ,reserved ‘is based on the 'notiOn ‘that

'reserV1ng land lS the best means of blologlcal conservatlon

JIn. the llght of frequently 1nadequate. resources belng'

t‘avallable for management of natlonal parks and. szmllar areas,.
'1together w1th .demonstrated- capable management of other areas,

that notlon 1s questloned“

A smmllar concern was expressed by the Natlona1 Association’ of .

Forest Industrles (subm1ssron to HORSCERA)

i"it'iSfunacceptable to'indUStry that further'large tracts of =

land be 'set asade as preservatlon areas' in the . name of

',malntainlng blologlcal dlver31ty ThlS objectlve can often*”

be met through apprqprlate multlple use’ management plans, and

. an integrated approach to resource managementﬁ.

“ These expre331ons suggest. 'that' it 'will become 1ncrea51ngly

’1mportant to prov1de clear justlflcatlons based on objectlves

'crlterla for,reserve establlshment One such value may be An

providing relative 31te securlty for long term monltorlng of

:_env1ronmental condltlons : CSIRO and ANPWS have formulated such a'
-monrtorlng program, “Australla s Long—Term Ecologlcal Research and'

’Monitoring Program“ (ALTERM),_ln which. protected areas play a key :

'role in a natlonal monltorlng and research program




2,(ii). . The complementary ;rOIev'oflroff—reServej management .

It is now well recogniseddthat any’reserve system, in itself,. willh
“be 1nsuff1c1ent to conserve all of the values that forests can'

prov1de for current_and future,generatlons (ESAC 1992 . Global

11

Biodiversity Strategy. 1992;,:Commonwealth‘ of RAustralia 1992b; .

Walker 1991; BDAC l992). Many-species'occur only -on private or
unreserved'lands ~and many species make. landscape scale movements

'whlch take them from reserved lands to unreserved areas The

representatlon w1th1n a protected lands system of all " spec1es

would probably demand the 1mp0331ble requlrement of v1rtually

complete leservatlon of-the whole: contlnent (e g. Adam 1992b) h

‘The sustalnable management of the' whole - forest estate,_”

1rrespect1ve of land tenure and prlmary land-use 1s an 1ntegral-"

. part of conservatlon 'plannlng ‘(Thackway & Stevenson 1980)

Furthermore, glven that much of the forest estate 1s now hlghly

‘fragmented; it is 1mportant that . all components of the landscapeﬁfn

mosaic, including non- forested land,.be used on a sustalnable

basis ~The- contrlbutlon of complementary management off~ reserves',lf

.w1ll be determlned by 1ssues ~such as" connect1v1ty between formal‘

reserves, buffer. zones for reserves, and:the approprlate le of

-land uses 1n areas adjacent to reserves

General guldellnes have been establlshed for off -reserve. forest'_5

' management_ issues. A set of natlonal pr1nc1ples of forest

' practices relating to wood productlon in‘.natlve: forests

:(Attachment A in the NFPS, Commonwealth of Australla 1992a) has

been. developed. by the Australlan Forestry Council and all
rgovernments srgnlng the NFPS have . agreed that these guldellnes

ashould ‘be applled to- all publlc and prlvate native forests 1n'

Australla




Reglonal forest estate management guldellnes have been developed

v lZ»v"

in many areas, for example ‘the Otways Forest and Central reglons'9f'

.lln Victoria (DCE 1992ab), and prov1de context for the plannlng,”'

function ‘and spatlal arrangement of conservatlon reserves.

Spec1f1c off reserve land use optlons and operatlonal forest'

'_management prescrlptlons w1ll vary. across reglons and should be

dec1ded on ‘the- ba31s of- reglonal level analy31s o As ‘the

,’conservatlon reserve system is upgraded 1n any reglon, the current.’
mix of prlmary land -uses in forest areas adjacent to reserves, and_

the codes of practlce w1th1n these areas may need to be

.recon31dered .

A crltlcal functlon of the reglonal level analyses w1ll be to- ;

provide a dynamlc landscape context for the assessment of varlous

"rlland—use optlons and on- smte forestry prescrlptlons (Norton &
‘ Llndenmayer 1991) . - ThlS ensures proper con31deratlon of the majorr

env1ronmental and other factors operatlng at a larger scale thatw.'

1vcontr1bute to- the present values of reserves (or areas 1dent1f1ed-=
fror reservatlon) and the extent to whlch these factors may be
compromlsed by dlfferent off reserve management practlces ;_A‘
srmple example of thls is  the- potentlal detrlmental 'downstream'

impact on reserves (e g changes in ‘water dlscharge) that~m1ght
result from 1nappropr1ate land practlces hlgher in. the ‘'same’ water

'catchment

In all’ jurlsdlctlons legislative restraints"and -conservation
'objectlves and managements vary between allenated ‘lands’ and otherh
(publlc) lanas out31de the reserve network Con51deratlon of both

land categorles may: be crltlcal 1n local and reglonal conservatlon

.plannlng and objectlves Many States have 1ntroduced leglslatlon

S to ‘help . 1mplement the protectlon and/or a331st fundlng for thef

‘ malntenance of conservatlon values on prlvate lands (e.g. Land for

'Wlldllfe scheme in. South Australla, Flora and Fauna Guarantee in

.Vlctorla,f land 'clearlng Vregulatlons‘ in most States and

hTerrltorles) BDAC (1992) also includes a section on Incentlves'

'for Conservatlon on prlvate lands, almlng.to provmde flnan01al




.assiéﬁénce,_bther‘incentivés and ‘technical advice tQ landhdldersf"'

‘especially to areas important for migratﬁry.species,~threatened '

species, vegetation remnants and wetlands.

/
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2. (111) F'Thé~ ex1st1ng approaches' and’ pr;nc;ples ‘tov"

.reserve selectmon by the States and Terrztorles

"Unlike New Zealand or the'United’States, Australia has‘neveryhad,
1a natlonal system of protected areas.. Its"natlonal'bparks, with .
"only a few notable exceptlons,'are managed by State and Terrltoryffh
vgovernments ,(Robertson et al. 1992) . The States have prlmary;'

role in reserve selectlon and in . the control of crown lands w1th1n-"

fthelr borders Thls has led to some dlvergence in. the development o

of reserve selectlon and- purposes, and:some loss of perspectlve‘4

for natlonal conservatlon goals

The States and Territories  have differed in~ thelr stated'

.'phllosophles for reserve selectlon and/or -in ‘the procedures S

adopted to. aChieve resérvatlon ‘This hlstorlcal dlsparlty 1s;.'

.hlghllghted in  a- recent comparatlve rev1ew (Can131us 1991)'of_“;

>reserve methodology and - objectlves prepared -forh the: WWFlm‘”

7(summar1sed here in- Appendlx C) Wlth the development of "the

:3.IGAE,_there is now general agreement that cons1stency across'

5States and Terrltorles 'in; reserve selectlon procedures and
A’objectlves is- de31rable and obtalnable (e g HORSCERA 1993)

|

jThe States and Terrltorles now also recognlse that co- ordlnatlon-”

1n reserve selectlon between adjacent ‘States” and Terrltorles will

 greatly beneflt reglonal conservatlon alms Hlstorlcally,'w1th'
few exceptlons, ‘the plannlng of the conservatlon reserve systemh
within a State has shown llttle regard to that in adjacent areas f
“of nelghbourlng States._ The ‘most notable exceptlons have “been 1n2
'the Alplne Parks . of Vlctorla, New South Wales and the ACT, " the,

'aNullabor reglon of South Australla and Western Australla, and more_

, recently, in the Border Ranges/Lamlngton Plateau area of SE
n‘Queensland and NE New South Wales. '




' There have been substantlal 1ncreases 1n the reserve netWOrk 1n
all States and’ Terrltorles over the last 20 years (Whitehouse
1990; Westcott 1991) and in all jurlSdlCthﬂS this expanSion-has

. involved an attempt to 1ncrease ‘the comprehen31veness of the
reserve network _,The prev1ous rellance upon largely ad-hoc -
selectlon ¢criteria ‘has been 1ncreasmngly replaced by more ratlonalf'
>methodologles, “and. several States have -now experlmented. w1th~

‘sophisticated‘ 1terat1ve ‘algorlthms determlne land- use.

',allOCation;'

Whlle 1t may be de51rable to seek con51stency or comparablllty '

between the States ‘and Territories 1n the methodologles of survey

and selectlon, and that these processes should ‘aim to be the most‘

’eff1c1ent ‘and flex1ble p0531ble, it will clearly be 1mpract1cal

and 'unde51rable to 1mpose a. natlonally unlform protocol

1mmed1ately Approaches to 1mprov1ng and standardlslng proceduresf,v
4may have to be 1mplemented gradually, pos31bly through’ some o

dupllcatlon and comparlson of" old and new’ methodologles applled to

the same reglonal studles

The baseline data requlred for ratlonal blologlcal olannlng of the
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-conservatlon reserve estate vary in quallty, acce851blllty andﬂg_‘,

complementarlty between States (NFI 1990 Cani31us 1991) . As an :
example,bvegetatlon or land system maps for the States show llttle“
congruency across borders (Austln. & Margules 1986) ' Recent

| 1n;t1at1ves, _coordlnated. by _the 'NFI and - ERIN. (1nclud1ng the

-_National; Index of “EcosyStems),'have greatly increased. the -

consistenCy,and-integration of data collection methodologies and

.storage'(Thackway 1989; NFI 1990). ‘This is a valuable and-
essentlal advance towards ach1ev1ng -0 natlonal ‘assessment: of'

‘_'reservatlon status, and hence plannlng for. protected area systems !

There “is also confu51ng and chaotlc varlatlon between States in -

reserve category des1gnatlon and in act1v1t1es permltted within -

the range of conservatlon reserves (Mobbs 1989) ThlS results in

substantlal dlfflcultles 1n the comparlson of reserved areas, and '

b




. in the 1nterpretatlon of natlonal reservatlon'status .Somer*

:;16:“

- callbratlon of the more than 40 terrestrlal reserve categorlesr“

facross the States and Terrltorles with categorles recognlsed by

‘_IUCN is prov1ded in Hooy & Shaughnessy (1992), and HORSCERA (1993)"v

' has recommended that con31stent nomenclature ‘and class1f1catlon_

for Australla s: protected areas be establlshed

L

rs




2.(iv) . Federal" involvement 'in reserve selection.

AN

The. Federal Government has"a number of\responsibilities related to :

‘ COnservatlon reserve networks/_due to its ratification Or'signing

- of - Internatlonal treatles. ‘Most recently this has included the

'Conventlon on Blologlcal Dlver31ty, ‘which requlres_Australla-1nter‘f

alla to

"have in place all of the policiesAandtnecessary legislation”

‘Awhich would be 'necessary> to enable us to fulfil

: oblzgatlons under the Conventlon “eia (Artlcle 8). also imposes
an obllgatlon (quallfled by the words "as far as poss1ble and
as. approprlateﬁ) on Parties to establish a. system_ of
'protected areas or othermareas-(snchras corridors):where

- special me‘aszﬁres‘ need to be' taken 'to 'conserve biological ;

'dlverSJty ... the artlcle then requrres Parties to develop

guldellnes for the selectlon, establlshment and management of i

protected areas or. areas where spec1al measures need to be

taken, etc. Partles are also to take approprlate actlon in

f'areas adjacent to protected areas to_ ensure- further. .

protectlon of those areas" (Department of Forelgn Affalrs and'p

'Trade subm1551on to HORSCERA, 1992)

t

Australia has also ratified'the_conventiOn on Conservation of"
'Natnre in the South Pacific (Apia'ConVention) under which Parties'
Shall "encourage the ‘creation of protected areas which - together S

with ex1st1ng'_protected areas will safeguard representatlve,

. samples of the natural ecosystems occurrlng thereln""

‘The IGAE deflned roles for the Federal and State Governments

“relevant to a natlonal conservatlon reserve system. Commonwealth

;nvolvement 1ncludes the fa01lltatlon of con31stency in relevant

data collectlon and its 1ntegrat10n, ass1stance in the deverpment

of coord;nated 'standards of park management and selection
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Amechanlsms, cooperatlon 1n conservatlon actlons affectlng ‘rare
vspec1es, and conservatlon ‘areas whlch 'cross State borders
Extracts from the Agreement are llsted 1n Appendlx B.

vThe Commonwealth s objectlves and roles were further artlculated
" in the Statement . on the Env1ronment by the Prlme Mlnlster 1n:-
lDecember 1992: ' '

WThe' Commonwealth is committed to . the development of a
lnatlonal comprehen31ve system of parks and reserves. 'Thisv
‘w1ll be achleved 1n -cooperatlon w1th the States' and o
' Terrltorles The . Government ‘has adopted a policy that all
major ecosystems be surveyed and that a comprehenszve, _
‘*,adequate ‘and representatlve system of reserves be establlshedl_
.progre551vely by the year 2000. In line with the Natlonaly
'Forest POllCY Statement, publlc old growth forests and
ew:lderness SUrveys ‘and reservatlon are’ ‘to be completed by :
. 1995 : Accordlrgly ‘the- Government w1ll provzde $l6 85 mllllonf

,'over the next 4 years:

. to continue and‘eXpand eXisting Commonwealth/State”programs1:*"
'x:for ‘the . development and lmplementatlon of a bio- reglonall:
5approach to the 1dent1f1catlon of. protected areas, s
to complete the Natlonal Wilderness Inventory by 1993 and
to ‘ensure its malntenance as one of several key lndlcators 1n'y
“>the development of the reserve system,
| to promote and .encourage State and Terrltory cooperatlon in
surveylng and protectlng publlcly owned old growth forests
hvand w1lderness by 1995 Such forests ‘on prlvate land shouldfi
be reserved by 1998 ... - o o _
to provzde lncentlves for State and Terrltory coqperatlon“u
in. progre331vely developlng a comprehen31ve' system ofu.

protected areas, to be completed no-later than 2000

_ to develop and apply natlonally con31stent pr1nc1ples for
- the management of reserves .in" accordance w1th 1nternatlonally :T

"accepted cla331f1catlons and standards 'uif'~' R




The CommonWealth instigatedf the ‘development of the ‘National

Strategy for the Conservatlon of Australla s . Blologlcal Dlver31ty,'te

©in which 1mprovement and coordlnatlon of Australla s conservatlon
'Areserve system is embedded : The draft of this Strategy has been
-revxsed by BDAC in_ llght of public comment, w1th consultatlon'
continuing w1th State and ‘Territory Governments; via an'ANZECC
Task Force, and other Commonwealth agen01es w1th a v1ew to early.

flnallsatlon and endorsement

VlFederal Government agencies have already prov1ded support towards

ﬁ”establlshlng a coherent natlonal reserve network Relevant;

examples include:
,Acompllatlon of llStS of all conservatlon reserves across
States (e.qg. Mobbs 1989, Hooy & Shaughnessy 1992), w1th-
attempts to relate 1dlosyncrat1c reserve de51gnatlons to,

1nternatlonally accepted (IUCN). park.nomenclature (IUCN,et@@

al. 1991)
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1nvest1gatlon of 31tes for National Estate values, andggri

, “compllatlon of 51tes meetlng these establlshed standardsg

(AHC)

. development of a national listing of ecosystems (NIE).
involvement'and assistance with~the integrated managementf
of conservatlon reserves. which cross State borders,~notably

Alplne areas 1n south- eastern Australla,_mallee areas (in the .

Murray Darllng Ba31n), and some World Herltage areas (Great

Barrler Reef,_Wet_Troplcs)

development of coordinated and consistent procedures and
bzmethodology' for recording environmental’ attributes,-'and‘
natlonal 1ntegratlon of State—based data sources (NFI, NRIC,{
ERIN) . | | | -




development of natlonal reglonallsatlons based on cllmatlc__

and phy51cal characterlstlcs, and the 1nvest1gatlon of use of.
”fjthese analyses and maps for natlonally coherent reserve '

"4de31gn (ERIN) T

development of ‘a’ methodology to evaluate w1lderness, ‘and-

" the’ natlonal survey of w1lderness areas,'ln cooperatlon with

" the States (NWI) P

1ntegratlon of infOrmation“on.rare'plants.and‘animals
(ROTAE, ESU) . L | . -

.Essentlally, the role of the Commonwealth is’ seen as prov1d1ng a

'gu1de for consistency and a ‘central bank for 1nformatlon, .and as

,fac1lltator and coordlnator of the selectlon processp w1th a,"'

spec1al role in ‘reserves whlch cross polltlcal boundarles (Walton

f et al. 1992a) Arising. from the IGAE,.the“Commonwealth may'alSOi'
;be 1nv1ted. by theA states and Territories‘.to_ partiCipate*,in o

re glonal studles

There have been calls for 1ncreased Federal env1ronmental powers,'

or at_ least a greater‘ natlonal perspectlve from ~State

1nst1tutlons, for example Recher ‘& Lim- (1990) stated

_"Australla is not a set of polltlcal or economlc land unlts'

xn-but is a’ whole functlonal ecosystem “es Land management and

- the conservatlon of wildlife must,be.extended to include and

'involve all,lands;‘irréspective'of tenure. There must be

national’priorities which transéend politiéal”bbundaries'andd'"

‘the limits 1mposed by the Constltutlon on Natlonal and Statei'

responszbllltles"

_ 'Indeed, the Commonwealth Natlonal Parks and Wﬁldllfe Conservatlon7
.‘Adt (no.r12.of l975) makes prov131on for the Commonwealth to
'Hacqnire‘land within the States to'establlsh parkS-and reserves




"hav1ng regard to its status as a. natlonal government“

this power has never been exerc1sed and 1s not con51stent w1th the

(IGAE.

However”
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2 (v). '1 The exlstxng' and. Pre European forest estate in the_

_States and Terrztorxes

B Australian forests have long been'confined‘tovthe'relatiVely}high

ralnfall areas of the perlphery of the continent,’ 'Estimates of
~broad forest dlstrlbutlon since the last glac1al and at the tlme
'_of European settlement are 1nd1cated in Flgure 1 (a c)

Warming from*the”most recent glacial‘occurred'betWeenﬂls;OOOfand B
9, OOO years ago- (Chappell and Grlndrod 1983) and the current treef

' .llnes ‘were probably attalned about 9,000 years before present Lo

(Kershaw 1981) In northern Queensland, ralnforest,eXpanded-to
: replace woodlands as pre01p1tatlon 1ncreased (de Deckker'et'al;
11988) . g . . |

’ -Slnce European settlement approx1mately half" of Australla s_'

- forests have been cleared or severely modlfled (Fig. ld, RAC

1992) . Patterns of- forest clearance and modlflcation haVe:not'f

heav1ly biased to relatlvely .more _accessible srtes (often’v'

lowlands) of higher product1v1ty (often underlaln by good s01ls)

’ Consequently, relatlvely large areas of some forest types havef

~dbeen destroyed or 31gn1f1cantly modlfled whlle other forest
ecosystems have suffered less 1mpact from human exp101tatlon (e g

.Bralthwalte et al . in press)

The RAC documented the estimated rate of deforestation since 1788,

iln Newréouth‘Wales'extraordinarily-high levels of deforestation'.
-ocCurred between'1892 and 1921, largely because of the rapid.
~expansion of the wheat and sheep industries (Kestel'Research‘and“
DCE. 1990)-. Data on clearlng llcences issued by the -New SouthA

Wales Forestry Comm1531on and Western Lands Comm1331on suggest

that deforestatlon ‘rates since 1986 have been . about 20,000

“hectares per year . in the.Eastern and. Central Divisions of New

'ubeen con51stent across forest ecosystems but have typlcally been




Figure 1. Estimated broad-scale changes in forest cover in Australia: a. generalised-extent of
cover approximately 9 000 years BP; b. cover at about 4 000 years BP; c. extent of forest
- (dark) and - woodland (stippled) at time of European settlement; d. forest (dark) and woodland
* (grey) cover as of 1990." Note that scale varies. Adapted from the RAC Forest and Timber.

Inquiry (1991; 1992), original data sources vary. S el o
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’South Wales and about 80 000 hectares per year in the WesternA

_DlVlSlon (Kestel Research & DCE 1990)

In Vlctorla the recent (1972 87) rate- of deforestatlon is only*‘

about 10 per cent of | the long term average rate but 1n other

- states the rate ‘appears to- be 1ncreas1ng -In Tasmania about'
17, OOO hectares of natural vegetatlon,,mostly forest, were cleared o
_1each year between 1972 and 1980 - 8, 000 hectares per year form’

pasture, 3 OOO hectares per year. for plne plantatlons, and. 6,000 -
hectares per year for hydro electrlclty dams (Klrkpatrlck &
chklnson 1982) ThlS rate  of clearlng is well. above the long—)

‘term average deforestatlon rate of 11 OOO hectares per year
'S;Théy limited wdatad sUggest' significant_“differenCeS'tbetween

_deforestatlon rates on prlvately and publicly owned land Between
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'1972 .and. 1987 in Vlctorla the rate of reforestation with natlve‘fy»”f

spec1es (2,000 hectares per year) almost matched the rate of
'vclearlng (2 300 hectares per year) on publlcly owned land, but - on .

prlvate land the rate of reforestatlon (2 300 hectares per ‘year)

was less than 20 per ¢cent of the rate of clearlng (12, 100 hectaresh'__-

per. year) (Woodgate & Black 1988) CInc Tasmanla, 'woodchlp
roperatlons on prlvately owned land are commonly used to- .clear
- forest for pasture establlshment (Klrkpatrlck & chklnson 1982,
'Kestel Research & DCE 1990 RAC 1992)

"The current rate of . deforestatlon contlnues to be very hlgh in-

many forested reglons .~ The’ current natlonal rate of 0. 22 - 0.27

-per cent a year, for - example,’lmplles the removal of Australia s

'*forests w1th1n less: than 250 years 1f such patterns were to

{~per31st (RAC 1992)

A recent estlmate of the extent of remalnlng forest cover 1nb.
_Australla was obtained by the RAC through a’ Forest Resource Survey;,

(FRS) ‘with the as51stance of. the State and. Terrltory forest.l-

"_management agen01es (Table 1) .Desplte the_dll;gence of,thls_'f

_;assessment,' RAC concluded that "there is an urgent need for
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‘analysis of'the'forest.estate'throughout Australia, atya'greaterﬁ
level of detail than was possible during this Inqulry,_and for the
jappralsal and dec181ve redeflnltlon of ‘the present conservatlon*'
reservelsystem"_ and Thackway (1990) llsted a long series of -

llmltatlons on the 1nterpretatlon of these forest estlmates due to

~problems w1th data sources.

)
J

The,majortforest groups identified by’the'FRSvaretlisted in Table\
2. The extent of these forests-by_Statefand‘Territoryhis=given in -

- Table 3. In-comments on the earlier'draft‘of this‘paper, both'P

Sattler and H. Nix noted that 1t ‘was unfortunate that thlS survey-:

excluded low. open- forest and forest/scrublands domlnated by Acac1a"

7spec1es in south central Queensland (e g. Brlgalow, Gldgee), -
presumably omltted from the ‘RAC report because of thelr structure__5'

'and non- commerc1al nature of their domlnant tree spec1es ~The..

' conservatlon status of some of these communltles is parlous, with

ma351ve clearlng over this century reducmng thelr former exten31ve

cover to very.. small fragments (e.qg. Balley 1984)

rThe FRS 1dent1f1ed about 1. 43 mllllon ha of northern ralnforest
~and about 1 mllllon ha of southern ralnforest, puttlng the total.

estlmated. area of ralnforest on the contlnent at' - around A2;5

million _ha. ’ The RAC (1991) noted that thlS estimate. waSg[

approximately 25% above ar prev1ous 1ndependent estimatel of_;

rainforest cover made by ABARE (1990).

The RAC forest categorles were very broad and represented an

amalgam of many 1dlosyncrat1c State forest units. Most of these‘

'were based on domlnant tree spec1es, crown cover and tree: helght

More detailed analyses of forest vegetatlon,"including ‘the
,descrlptlon of vegetation communltlesf were prepared-for all of
Australla by.Specht et al.b(l974)._ Specht (1993) documented:some.'

"problems in this process: the',definition' of major plant

';‘communities‘prOVed'to be an insoluble problem as

s




“plant ecologlcal surveys in‘ Australia have been made':
haphazardly across the contlnent,' often with-'markedly~‘
dlfferent degrees of resolutlon v o there was llttle attempt'

7:to co-ordlnate the ecologlcal studles on-a natlonal basrs,
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~even to ratlonallse the plant communltles deflned on elther’.t"
_as1de _of State/Terrltory borders ' Some -of - the unlts_;“'

recognlsed were very . “broad. in concept, others were sub~-.

vd1v1s10ns of larger unlts - The broadly—deflned _plant>
'nWCOmmunrtles were often only recognlsed by the dominant tree‘h

or shrub specres of the overstorey, with llttle con31deratlonﬂ

' fof the contrlbutlon made by the many a33001ated understorey

/spec1es "o

i ‘In an. attempt to overcome some of these problems, Specht'et al.
(1n prep, a) analysed. specres lists from almost 4,000 plant

- communltles identified in over 1, 500 ecological - surveys across ’

yAustralla, to derlve almost 400 floristic groups “at’ a- comparablejf}i’

level of resolutlon ‘across: the natlon -These 1nclude 59, closed'

forest, 25 seml decmduous closed forest and 190 open forest and

: woodland groups,'w1th “perhaps another 40 flOIlSth groups'..,'for
the ralnforest rémnants of the Northern Z@rrltory,»south—eaSthr

rQueensland and northern andacentral,Queensland,ﬁ.—

.On a far'finer scale, descriptions, maps and/or dlstrlbutlons of.
florlstlc communltles ‘within forests are avallable for many States o
' and Terrltorles, and/or reglons or major env1ronments w1th1n them,:
(e.g. Benson 1989; Wilson et al. 1990 Klrkpatrlck 1991 ca serles

of Land Conservatlon Councrl reports in Vlctorla,’e g. LCC 1987)

_;'These usually show less’ empha51s on commer01al tree spec1es,_and,
’fmay provide very dlfferent env1ronmental patterns to that derlyed~
from simple forest type The NF I has sought 1ntegratlon ‘of
‘ communlty descrlptlons and methodologles between States (NFI

f1990)




Table 1. = Extent of native férest-in-AuStralia, adapteq_from-RAC- D

(1992);: Numbers represent thousands of hectares. -

. Tall closed forest (>30 m high; >70% cover) . .2109
Tall open forest (>30 m high; 30-70% cover) = = . - 7764
Tall woodland (>30 m high; 10-30% cover) ; o 220
Closed forest (10-30 m high; >70% cover) .. .3895
Open forest (10-30 m high; 30-70% cover - . . . 20004
- Low closed forest (<10 m high; >70% cover) . . - ... 101
"Low open. forest (<10 m high;. 30-70% cover) . l44
- Total forest - L . ' e -~ 26 010
+
4
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Table Zl'i_Major ﬁorest,groups‘identified,by'RACv(1992).

;Northern ,rainforest: all tropiCal;:sub;tropical, gallery
~and monsoonal rainforest types of northern: and N E.
Australia. - Eucalyptus spe01es are generally. ‘absent:

- Swamp forest Distributed in the coastal flood plalns of

northern Australia and .along coastal dunes and river flood

" 'plains of ‘eastern Australia. Two subgroups are recognised:
"~ the paperbark forests and woodlands dominated by Melaleuca

. spp.+ .and the Eucalyptus swamp : forests .and. woodlands,

- South-western forest: Confined to the high rainfall: reglon"

of south-western Australla,f,Four subgroups‘arevrecognlsed

the coastal tuart (E. gomphocephala) forests; the wandoo

woodlands (E. rudis, E.wandoo); the karri (E. diversicolor)

forests; and: the Jarrah—marrl-(E Wmarginata,_Er calqphylla)

. forests.
'SE dry eucalypt forest Forests and. woodlands spanning
the western slopes of southern Queensland and New South Wales -
and parts of Victoria and Tasmania. Domlnants include E. .
‘albens, E. macroryhncha, and E. melliodora.  Native pines .
. (Callitris endllcherl and C columellarls) co—occUr'with; ‘
.. eucalyptus.’

_SE wet eucalypt forest Forests dlstrlbuted over: the high.
" rainfall reglons of New South Wales, Victoria and Tasmania
with elements in South- Australia and Queensland Domlnant_
tree species: include E. delegatensis, :E.. globulus, E.

regnans,_E. obliqua, and E. Vlmlnalls "The western limit
occurs in south-eastern South’ ‘Australia (E. baxteri, E.
obligua) . Subalpine forests (E. pauciflord) form-a distinct .
subgroup. A Tasmanian element containing E. gunnii forms a

"distinct subgroup. Southern ralnforest spe01es co— occur w1th
'eucalypts

- S8E. .coastal forest: 'Forests-;conflned.»to the .coastalo
. lowlands of southern New :South Wales  and Victoria. The.

northern limit includes Angophora ‘costata and E, gummlfera,

. and to ‘the south E. botryoides, E. glob01dea and E. 31eber1‘

. are w1despread Southern ralnforest spe01es co- occur w1th~
.neucalypts : _
.. Central coastal eucalypt forest Forests conflned to the_.

‘coastal lowlands extending from central New South Wales into

southern Queensland.  Dominant 'tree - species 1nclude E.

grandis, E. mlcrocorys,’E pilnlaris, E. propinqua,,E. umbra'

‘and Lophostemon confertus (brushbox)

'NE coastal eucalypt forest: Forests and woodlands of ‘the
coastal lowlands from northern New South Wales to. Cape York'

- Peninsula. ' Dominant  trees .include E. intermedia, E.
tessellarls,'E; ‘tereticornis and - Lophostemon confertus ' :
NE eucalypt forest: A w1despread group extending from the
" coastal forests of Queensland to the semi-arid woodlands. of
‘'western and northern Queensland. Domlnant tree species
include two ‘widespread species; ‘E.  crebra and E.
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tereticornis, along Wlth E. citriodora, E. maculata, BE.
trachyphloia and E. drepanophylla .~ Woodland domlnants
~include E. alba, E. crebra, and ‘E. moluccana.

"'River red gum forest: A widespread group w:.th strong
afflnltles to the swamp eucalyptus forest subgroup, but
characterlsed by the dominance of E camaldulens.ls .




‘Table 3. - Extent of native forest ‘groups in Australla adapted s T

.“from RAC (1992) Numbers 1ndlcate thousands of ha.

NsW. vie Qld . WA SA ‘Tas NT ACT -

Nth. rainforest = 64 - 1222° - <~ ‘146 . =

¢ stnh. rainforest. - 233 11" . 3 - . - 754 = . = .
""Mangrove forest < .'0.44 - 27 - - - =145 -

Swamp forest . = - 12 -2 - 131 - = =915 -
'SW forest.. . .= .= - .= 2405 - ==
SE dry eucalypt o B R - ST
forest - - 4329 10 . 21 . == T
- SE wet. eucalyptvv . s S , o
. forest . 3489 3880 . 20 . = .27 2128 .- 81

SE coastal - . - R TR A o
eucalypt forest. 222 422 . 87 0 = = == =
Central coastal - = = S LT L
.eucalypt forest = . 3457 = - . 565 - == e

.'_NE coastal

eucalypt . forest: d' 8 . - 1062 - '¥ :,'~—-'t < -
" NE eucalypt forest 645+ -  -3413 .- = . -. = = 40 - -
River red gum forest 42 3% . 6 = = . = - -




2 (vi) The 'exzstlng forest reServes- in 'the~;States'dandf

“Terrxtorles

W

Conservation reserves in forests are managed primarily'to protect

and‘conserve/the biological,_ecologlcal, geological, - cultural,

.aeSthetio}'recreatlonal and other values provided hy forests_

Accordlng to Hooy & Shaughnessy (1992)[ Australla had .an estlmated

Et

50.1. mllllon Kectares, or about 6.4 per cent of the total land

surface of the- contlnent,'reserved for conservatlon purposes as.of

30 June 1991

A large”number'Ofireserve‘classifications is used by the-States

and Territories in settlng a51de areas for. conservatlon purposes '

"and this creates dlfflcultles for assessing the true protectlon

‘status of many forest values Thlrty four -different categorles ofd
'terrestrlal reserves were 1dent1f1ed by Mobbs (1989) as hav1ngf
" been establlshed under various government leglslatlve schemes 1nhu'
Australla Few of these conservation tenures*are managed solely‘f

‘for conservation. Different types of reserves, for example, have -

'dlfferent levels of protectlon and security- of tenure " National

"Parks and flora and fauna reserves are protected leglslatlvely:

“whereby the prlmary objectlve is conservatlon However,‘even

fthese parks may- be " zoned for varlous uses and people are rarely

'excluded Recreatlon parks may afford low protectlon for many

'blota because ‘conservation is not one of the highest prlorlty of

uses Wlthln state forests[ desrgnated Flora and Fauna reserves1

are normally small and relatlvely insecure compared to Natlonal

Parks

The extent of forest conservation reserves'in'each State and
Territory'was estimated by RAC (1991). Approximately'8 8 milllon_”

.ha of forested land occurs 1n conservation reserves, although not

',all of thlS land has remalned unlogged since. European settlement'd’
(Table 4) . E ‘About 58% of all- forests found in conservatlon'

'reserves have never been logged (RAC 1991)




léverall, the Forest Resource Survey undertaken by the RAC (l992)';

freported that a total’ of 16. 25 mllllon hectares of unlogged forest o

and woodland ex1sts in the Australlan Forestry Counc1l reglons of

Australla, although in excess of. 11 mllllon hectares ‘of thls are

-of minor 1mportance to tlmber productlon (1 e. encompass mangrove';_f

and swamp forest and ralnforest) Roughly flve million hectares
‘of eucalypt forest was estlmated to be unlogged by the RAC (1992),

fof Wthh some 48% is 1n conservatlon reserves, 43% is de31gnated-

'state forest and 8% -is other crown land : Notably, the extent ofi"

S <unlogged forest on prlvate land could not be estlmated (RAC 1992)

An assessment of the representatlon of dlfferent forest groups in.

'conservatlon reserves 1n Australla, based on’ the Forest Resourceby_

' Survey,le shown 1n ‘Table 5. Thackway (1990) descrlbed howf

1mpre0131on 1n the avallable data should quallfy these estlmates

Many forest groups are poorly represented. w1th1n reserves in the l

',States and Terrltorles - For example,_comblned, the south easterng'

dery eucalypt forest,‘central coastal eucalypt forest and north-

eastern eucalypt forest occupy about 12.5" mllllon hectares and:

_have a comblned representatlon of about 10°9 (1 32 mllllonrfi;

‘hectares) 1n conservatlon reserves : Compared to other forest=

:groups, the RAC (1992) consrdered these forests to be under—

'represented in conservatlon reserves o Although some 70%: ‘of :

vnorthern rainforest 1s in conservatlon reserves, less than -one-
’.quarter of thlS area has never ‘beeén logged ~ The . oppos1te is

vobserved for the southern ralnforests,» of whlch 38% are ~in

'“L.conservatlon reserves and 749 of thls area remalns unlogged (RAC

1991)

'Of'the'30uth'eastern dry’eucalypt forests found”on'the:western

‘ 3slopes and tablelands of" southern Queensland and New South Wales,

»some 1 748 mllllon ha of these forests are prlvately owned whlle'

almost 2 mllllon ha are in other crown lands (RAC 1992) 'tTheru

:”central coastal eucalypt forests occupy the coastal lowlands from:“

Sydney through _southern Queensland and thelr management is -




controvers1al >Some .1.438 mllllon ha are prlvately owned and a
further 1.459 mllllon ‘ha are de31gnated as State Forest (RAC
1992) . Based.on-the Forest ResourcevSurvey, three eucalypt forest
‘groups located'iJl the'soUth—western, north—east coastal 'and
central coastal AFC reglons have less than 50% unlogged forest 1n
.iconservatlon reserves . The . central coastal eucalypt forest is
‘"'partlcularly poorly represented in- conservatlon reserves (139 of

.total area), leadlng the RAC (1992) to note. concern for 1ts long—

" term conservatlon status

'It is 1mportant to note that the percentages glven above are based

>on exlstlng forest cover rather than pre European forest ‘cover.

J{ Klrkpatrlck noted in comment -on an earller draft»"lf the

A -
' orlglnal ‘drea 1s not used as a:-base, proportionate  forest

';reservatlon .can " be lmproved by furtherWClearanCe" : 5Thackway:

(1990) presented changes in extent of various forest and woodland

”types from "natural“ to present

~RAC requested qualltatlve evaluatlon ~from each State and Terrltory‘

as” to the representatlveness of their. exmstlng forest reserves"

vThlS evaluatlon was as follows

‘New South Wales
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"The New South Wales Governmentfsubmitted that the present System:fn

of conservation reserves in New South Wales does not. provide an

adequate sample of forest ecosystems and should "be’ expanded to:

include, for example more old growth forests, forests cn1 hlgh”

nUtrition soils, and forests of the western slopes and plalns
‘Victoria

"Accordlng to Frood and Calder (l987),.the conservatlon-reserve

system 1n ‘Vlctorla does not 1nclude adequate' samples of all

'ecosystem types (c1ted in Vlctorlan Government, Subm1s31on 167,fp,

10) . Forest ecosystems requlrlng further representatlon include




‘wet sclerophyll and closed forests, grassy candlebark, peppermint.
“and messmate forests, box/ironbark forests:and riverine forests-

(LCC 1988) "
Queensland: = .

FQueensland ‘s reserve system is representatlve of only about 58
per cent of" the major vegetatlon types ‘in ‘the state (Queensland

1341r

'vGovernment, Subm1531on 217, p 79) At least seven 'commer01al‘;y;‘

forest types are-: unrepresented 1n Natlonal Parks ‘A program 15‘"‘

under way to 1ncrease the area 1n Natlonal Parks to- 4 per cent of*”
the area of the state in the next three years ‘as: a major stepwﬁ’
towards ach1ev1ng 'a fully representatlve_ reserve system'

(Queensland Government, Subm1Ssion"217 p 86) ' About 750}

fecosystem types have been 1dent1f1ed across. each bloreglon, w1th-‘
about 60% of these currently 1ncluded within reserves of over 1000‘w
fha; (Queensland Department of Env1ronment Zand* Herltage"n

- supplementary subm1331on to HORSCERA),

South. nustraiiaf

"The eXtent'of native'forests is limited in South’Australia',the<:

Inqulry has not yet been able to ascertaln the representatlveneSSJ‘f

1of ‘the - reserve system for such forests _ Clearlng of" natlve'

pvegetatlon 1s strlctly ’controlled ﬁlnv South Australla

Approx1mately 16 per cent of the land 1n the state 1s currently“

‘reserved for' conservatlon (SA Department of the IPremler and pv'j_:

Cablnet, Subm1331on 156, P. 52)
WesternijuStralia'

“ThetWestern'Australian'Government submltted that 'all'major

‘ forest\types' in the state are represented in ‘secure conservatlon
reserves' (Subm1531on 194 P 30) f However,'lt has also beenﬁ

B clalmed that 'the status and extent of reserves remalns a matter

“for,concern from both tourlst and conservatlon angles' (Mr T




._Brittéin[ Chairman, Independent Committee of. Inquiry-into Forest

Resources and Valnes, Subm1ss1on 86, p 2 of coverlng letter). The

Inquiry has been unable to assess the extent to which the presentv‘

reserve system in Western Australla is representatlve "
' Tasmania

"The recent recommendations. ofj the Working Group for 5Forest

'Conservatlon establlshed by the Tasmanlan Government 1dent1f1ed‘

addltlonal areas ' of forest : types for reservatlon (called

Recommended Areas for Protection - RAPs) : These additional areas
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represent a total of 3 per cent of the area of the state ‘and 7 per':"

cent of its forested areas; it was con31dered. “that thelrfud

“inclusion in  the ‘reserve 'syStem' would ‘improve its

representativeness However, further asSessment'and/reservation, -

- will be requlred for some areas (for . ekample, the'Midlands) to

obtaln a fully representatlve reserve systeém. (Tasmanlan Department” .

of. the Premier and Cablnet Submlss1on 183, p.18).

. ESD (1991) stated  "Many. of the major forest ecosystem types arez
inadequately —represented in ‘reserves ..I' studies  on dryg;
SClerophyll forests; wet - sclerophyll forests and- ralnforest whlch'[

'plald the basis’ for L RAPS ‘identified that -a number of major_‘:

forest ecosystem types are 1nadequately protected in reserves"'

Northern, Territory

"The extent to which the present reserve system is representatlve'
of all the - forest and woodland vegetatlon communltles of the

- Northern Terrltory is apparently unknown at present. Survey work

to descrlbe the vegetatlon is ‘almost complete' (Conservat;on_vfy

_Comm1s31on of the Northern‘ Terrltory,' Submission' 51, rp.9),

Desplte thls'lack of - knowledge,vthough, there is a perceived need_

~for further reservation of jcertain forest and woodland

. communities, 1nclud1ng lancewood and gutta. percha communltles

'(Env1ronment Centre of the NT, Submission 26, p.2).




-

Australian 'Capital‘ﬂTerritory '

Sy

“Much of the remnant natlve forest land of the Australlan Capltal.
Terrltory is- reserved for -its env1ronmental and recreatlonaL
' values (ACT Government, SubmlsSLOn 196 summary) The extent to

\whlch representatlve samples of all forest communltles 1n the

have been quantlfled ".

More detalled analy31s of“’forest floristic communities ‘is

‘pavallable ‘for some States and Territories. . In the Northern'

'Terrltory, Wllson‘et al. (1990) deflned 7 florlstlc communltles)
of Wthh one. (Acacia shlrleyl 'open forest) was entlrely_fﬂ
E H:unreserved, and three ‘were . represented ‘in only one reserve (Denney
& wilson 1991). In Tasmania, Kirkpatrick (1991) 1isted 136 forest
4;plant communltles, of whlch 17 were unreserved and 29 were poorly‘
 reserved. - In New South -Wales, Benson (1991) 1listed. 241 plant:
CassoCiations (forested) ‘of which 30 were" “not conserved or, if

so, to a very minor. degree"vand 101 were "lnadequately conServed -

'(small areas conserved or geographlcal range poorly conserved)"‘

In Vlctorla,~Frood & Calder (1987) llsted “"open forests,‘woodlands'

yand grassland communltles of lower. altltude snowplalns and. cold

'requlred" In Queensland, Sattler . (pers comm;) noted that 70° of'

conservatlon reserves, although many of the conserved ecosystems-

'montane plateaux" in "Category 1: conservatlon measures ‘urgently .
requlred, partlcularly in refugla s1tes“' "wet sclerophyll forest
'A_e cool temperate ralnforest" and “rlverlne forests“ in "Category-

2 further conservatlon measures. in: hlgh need"*v and "warm

temperate ralnforest“fand "forests and heathy woodlands of the

vfranges and coastal areas“ in “Category 3 »conservatlon measures“'

'_that ‘State's 186 forest 'ecosystems werev represented in

were "poorly represented“ in reserves

_:- 36_-“"

- Terrltory are protected in the reserve system does not appear tolil'
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Table 4. Extent

(in thousands of. heCtareS)

of conservation

_reserve tenures in- each State and Territory as identified by the
RAC (1991). The percentage of unlogged forests in reserves is

ﬁalso shown

ﬁnlbgged

New South Wales
Victoria ‘

. Queensland :
- Western Australia
Tasmania

1

| Northern Terrltoryg'

-ACT

AuStralia'

NN -

Total

091
345

455

732
1 882
ez

.8 774

175"
70

' Peréentage'

.50
54

31 -
36

1100
93

58




TableVS. Representatlon of natlve forest groups in conservatlon
~ reserves, as adapted from RAC (1992) Areas represent thousands ;
of hectares. e

Forest, . .+ Conservation . - Totalv' % Reserved
-group- .. . reserves . area’ ‘ g

32 - 0m
001 . .38
43..3 S 57_"

y Northerh'ralnforest". _A 1 011
f’Southern ralnforest - . 384
: Total o139

LS S o

‘.Swamp forest :5;' o _d918 - o1 061 | T 87

405 19
25 23

South—western forest~ . - 455

SE dry euc. . forest . - 356

“SE. wet euc. forest 2 209 .
SE coastal. eucalypt o - e L :
forest .= S 454 - 7300 82

~ Central coastal _ ' I Lo e

~eucalypt forest . - - - 506 .. 4023 - 13

“NE coastal"’ -~ BRI E B

. eucalypt. forest E -417 - 1071 .39
NE eucalypt forest '~~~ . 456 . . 43098‘..v S A
“River red gum forest 83 83 100

. Total S 7. . 493 . . 26415 19

o




2 (v11) . How well does the exlstlng systeul measure up to

~an 1ntegrated. and suff;c;ent reserve: system'>

The extent to Wthh the current forest 'reserve network is
suff1c1ent for conservatlon goals depends upon how those goals are

' spec1f1ed (and whether they allow any measured assessment) ‘What

"~ then should a reserve network be°,

In their submission to rHORSCERA, "WWF defined what a

‘"representative protected areas network" had to attain: -

'(a) sampile all.hiogeographic_regions'of_Australia; (b)ISample
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~all biological diversity‘of a region; (c)'contain‘multiple~s"ﬁ

representatlons of each species and system to guard agalnst;j
catastrophic events,'and (a) - 1ncorporate"v1able numbers and

areas of each spec1es and system, to prov1de optlmal chances,--

- for long term retentlon of blologlcal dlverS1ty

. This definition was regarded'as "an excellent'starting'point"'and;.
I thought to;"encapsulate the'fundamental aspects of a natiOnalv

_system of protected areas“ by ANPWS (Subm1351on to HORSCERA)

The problem -is 'that_ most of the criteria are essentially

‘unmeasurable or indefinite; or’ there is insufficient information

to measure them.. "For'example, there is’ no: flxed number of

blogeographlc reglons in’ Australla ‘one can define as many or few

as convenlent. It would be 1mp0351ble to include all biological

'dlver51ty w1th1n a region without representlng v1rtually the

jentlre region within a reserve Detalled knowledge of . genetlc,

‘varlability, and its spatial- context, is unknown for most  species.

.For. mOSt spec1es, we know so little of distributional'patterns

that it is not possible to state whether they occur within any’

‘reserve, let alone enumerate how many reserves they occur in. The




| .number of 1nd1v1duals needed to constltute a v1able populatlon is

.unknown for almost all spec1es, and the mlnlmum area requlred 1s7
ds1mllarly unknown Some of these uncertalntles are dealt w1th 1ny
hmore detall 1n Sectlon 3 of thlS paper,-but ralsed here as they'

dlctate ‘the - extent to which the current system can be assessed
vnAlthough there -are deflnltlonal and assessment problems, these

- criteria ‘do represent ‘some standards to aim for, ‘and . can be -

't’crudely estlmated in some c1rcumstances

Another set of ’ goals and operatlonal procedures was spec1f1ed by;”

h_Rlchards et al (1990)

" A conservatlon strategy should reserve a representatlveip_
'_-sample of' all env1ronmental domalns and thelr dependent'

'_plants and anlmals

An optlmal natlonal strategy should provrde for | a small

'number of. large reserves, a network of medlum szzed reglonalUA,

reserves, and a large number of small local reserves

A reserve system should . malntaln cont1nu1ty of habltatS‘t

: along env1ronmental gradlents

Desrgn of the reserve system should take advantage ofj

_opportunltles to- locate reserves w1th1n a matrix of managed’yb-

'forest Such reserves w111 be more reszllent and per31stent-

g lthan those 1solated within areas of unsympathetlc land use.

.f Reserves should be c1rcular rather than llnear, except'

'-when the target area is favourable llnear habltat ‘and the

surroundlng land ‘use practlces do not jeopardlse conservatloni'

o values"‘

These crlterla ba31cally enshrlne also the pr1nc1ples spe01f1ed by

NFPS as the ba31s for the" development of a nature conservatlon

reserve _“system." comprehen51veness,~,'adequacy ‘ andﬁf




vdrepresentativenessza The detalled assessment 0of the current

reserve system accordlng to ‘these crlterla will requlre much more

deflnltlon of how these are evaluated ~and also much more
1nformatlon on what is- present w1th1n conservatlon reserves.

A somewhat more speC1f1c version of these objectlves was prov1ded

by the ACF/WWF subm1551on to HORSCERA

"an immediate and substantlal expan31on of the nature reserve
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system for genotypes, spe01es, communltles and envzronmentalrj

-types that ‘are already known to . occur solely or largely

‘out51de reserves. -‘The reserve system should capture all.

existing populatlons of ‘rare and threatened spec1es ... and
@

it should encompass large populatlons of all other spec;es_
racross their . geographlc range ' Where populatlons are .
'sufflclently large, the. reserve system should a1m to'

encompass at least 10 000 1nd1v1duals ‘of each spec1es 1n'

“several spatlally separate populatlons"

One. of the most honest approachesAto the problem of VagarieS‘of

deflnltlon and evaluatlon of to what extent objectlves are belng 3,5

reallsed 1s that of 'ESD (1991), which stated that "there are nof

flrmly' establlshed gu1dellnes for"assess1ng whether adequate

_conservatlon of the blodlver31ty of a reglon has been achieved
... and there are. no sczentlflcally establlshed estimates of what
, constltutes an_adequate-amount_of ‘conserved habitat".

{

Some- general observations and - preliminary assessments are

p nonetheless:valid."-Regarding.the Australian»forest~eState,“in

“toto,-the‘RAC‘(l992) reported that:

~"there are serious deficiencies in the .current state of

_knowledge about the distributiOn,-ecology and abundancehof

many species of plants and anlmals (ACF,'SubmiSSion 322,

, pr30),_ Desplte these def1c1enc1es, 1t]is'clear; both from

aggregatlngAassessments\of representativeness at regional and




State and Terrltory levels and from the few studles that have.‘
'vbeen undertaken at a natlonal scale, that the_present systemf

5of' reserves 1s not fully representatiVe 'of 'forest "and‘\

-woodland ecosystems across the contlnent o The Australlan
National Parks and Wuldllfe Serv1ce descrlbed the coverage of

"the natlonal reserve_system-as.'not unlform,or_representat;veuf
.beCause it results from a:generally opportunistic'approach'to_f

‘ acqursltlon inr 1nd1v1dual States and Terrltorles“ (Subm1531oni.

'.308 ‘p.6); and- ‘"The reglonal studles of whlch the Inqurry is:

aware have concluded that ‘the reserve system is not fUlly-~

‘representatlve of the dlver31ty of forest ecosystems, flora

) and fauna that occur in the reglons studled The Inqurry ha3»5
‘iconcluded that, 1n order to achleve the most effrczent systemf

:-possible: to _conserve’ Australla s flora and fauna, 'the

_representatlveness of the reserve system should be assessed"

-in a ‘national " context, rather than 1n the reglonal state or'7

fterrltory context, as’ has often been the case in the past

" (RAC: 1991, pp 151-54). /"

The def1c1enc1es are blased ' BraithWaite'et alv (1n press) n:f
southeastern New South Wales found that the extent to Wthh forest;%
communltles"were reserved was closely related to the 31tel
product1v1ty and accessrblllty o Assoc1atlons on fertlle and

hacces51ble lands were mostly allenated and’ mostly cleared

-Unproductlve remote forest assoc1atlons were far 'better*

'represented in ‘the reservatlon network - This"illustratesfa
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‘natlonal trend (CSIRO subm1s51on to HORSCERA, 1992;fa cOmparablei o

example is 1n ‘mallee areas of Vlctorla Blakers & Macmlllan 1988),

"and suggests that reservatlon proposals should glve prlorlty tof

communltles growrng on these most productlve and (perhaps less so)f-

[accessrble lands. This bias was also descrlbed_by Benson (1991).

"communltles on hlgher—nutrlent 301ls such as -tall open

4forest, box woodlands or inland floodplalns are ‘poorly‘

represented. Only 5-19% of tall forests remaln,unlogged in

5f-NSW;andhmo$t of the box woodlands in’coastal valleys and on




the ‘western slopes have been cleared for cropplng' and
. grazing. Over 40% of the forest types in the north eastern
'corner of NSW have only a mlnlscule or no representatlon in

_protected areas"

_The natlonal representatlon of - spec1es w1th1n the ex1st1ng forest

»reserves is nowhere compiled. However, some . 1nd1cat1ve data are.ur__

avallable , Br;ggs.& Leigh (1988) found. that 47% - of rare and -
threatenedA.higher plant species have notr,been, recorded from

oonServation~reserves.in:AuStralia. 'Woinarski?(1992)‘calculated;-'

that .about 25% of the species of'mammals, blrds and reptlles of
'-northwestern Australla were not known from conservatlon reserves.
;iBy rtself,_representatlon may glve a nusleadlngly optlmlstlc'

assessment, for many of the reserved spec1es may not have viable

Apopulations within reserves. Far-less is known of-the-reservatlon

status of invertebrates, and of their requirements (e.g.

Greenslade & New 1990) .

S It is alsorclear that,there aré,Substantial;disparities in the

-representation of'environmental“domains ot ‘regions within' the . -

. reserved forest estate, with some -domains and regions being .

effectlvely unrepresented (e,g. Thackwayll992). »JRAC'ooncludedﬁz"

that

’"w1th the .p0351ble exceptlon of the Australlan 'Capital,

Terrltory, there 1s a need for further reservatlon ‘of areas

in ;all .states and- terrltorres. to achieve ad fully -

representative reserve system".
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3.(1). _’Reglonalisation- and. regional = conservation

" assessment.

(a). Regionalisation

Australia is too large an ,entlty tc> attempt 'any flne scale'*
_'detalled set of proposals for allocatlon of land to conservatloni
,reserves s1multaneously across the contlnent Therefore there 1s5
a practlcal requlrement to cons1der smaller parcels of land as . the,-

pfocus for land—use studles.; Thls reglonallsatlon also- recognlsesjf

that land use con31deratlons "and conservatlon problems show

'jfsubstantlal varlatlon across Australla and hence’ may ‘most .

eff1c1ently be addressed w1th1n relatlvely homogeneous reglons.d“

DlVlSlon lnto reglons has several useful functlons.i One. is to

dprov1de the ba51s for senS1bly deflnlng portlons of the natlon in®

'wthh 1ntens1ve examlnatlon of land—use optlons may- be most

"chefflclently addressed Another is the complement of the flrst;_p

'allow1ng a natlonal perspectlve with Wthh to compare ‘and 8
'-_1ntegrate conservatlon requlrements and status between reglons.h

"Hence reglons can bée processed in a manner reflectlng conservatlon'f’

prlorltles, with reglons in most need of"- ccnservatlon actlons or -

llmprovement in thelr protected area network belng 1nvest1gated

first.,

 sattler (in HORSCERA 1993)‘ga§edan alternativetSet of purposes for

.

"a bioregional framework:

1. To develop a SyStematiC“.basis.'for understandlng and;:

recognlslng 1nherent blodlver31ty in each reglon




' 2.To enable envrronmental auditing of each. region. to

‘determlne the conservation status of 'biodiversityii

socio~- economlc 1ssues, 50 as to focus and prlorltlse

conservatlon plannlng in this country

3;To deveidperegional conservation strategies-that integratef‘

a repreSentative"reserve .system with off reserve

measures and ecologlcally sustalnable development.

_RegionaliSations allcw a geographlc hlerarchlcal overv1ew ofsi

conservation status. . Obtalnlng a workable and optlmum balance

Vbetween national, State/Terrltory and reglonal concerns will very.
much - dlctate the fea51blllty and- success of any protected areas7

4system Local 1nput into dec131cn maklng is v1tal, although there

is a caveat

"problems arise, however, " when local concerns over-ride’

'reglonal and national’ prlorltles" .(Royal Botanic'Gardens“

r_-Sydney submlss1on to- HORSCERA)

‘Recently, muchbresearch has been directed towards deVisihgga

regionalisation of Atstralia based on'biophysical_characteristics,

and of such a scheme being used to assess conservation status and

reqpirements acro55>the.nation, for example BDAC (1992) stated:.

"Reglonal plannlng in Wthh env1ronmental characterlstlcs are

a major determlnant of boundarles is con31dered to be of

-~ major. 1mportance for blologlcal dlver31ty conservatlon ‘to
isucceed ‘e the reglons must. be, based on ecological
parameters, vegetatlon types,; catchment areas, climatic
factors, comblned w1th community  interest .;} Recommended
Aactions (are to) manage blologlcal dlver31ty on a reglonal
'ba51s using. natural boundarles ... This w1ll requ1re°

~ the determ.matlon of a system of bloreglonal plannlng

‘ unlts,_ based on. env1ronmental parameters and communlty»

 threaten1ng processes, sustalnablllty of landuse and
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'fidentity,' which. 'emphasised‘regional._enVironmentalt-

t :

'-_characterlstlcs and need;’ , .
- the promotlon of communlty part1czpatlon, ’:'_' ‘ ,
- the _1dent1f1catlon~‘of ’approprlate ;inter~‘:and
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1ntragovernmental mechanlsms to ensure cooperatlon and -

‘ :coordlnatlon in bloreglonal plannlng, and
- the preparatlon and lmplementatlon of bloreglonal plans"
' (BDAC Recommerided action -3.1.3), ' ' L

and;furtherfproposed'that::

"National pollc1es 'whlch 1ntegrate the conservatlon and~\4

:gecologlcally sustalnable use of blologlcal dlverSJty 1nto o

relevant sectoral';j plans oo will -be 1mplemented on a -

bioregional basis".

JHow should these reglons be dellneated° Thls questlon has been
addressed by Commonwealth, State “and- Terrltory conservatlon and7'

uland management agenc1es in recent workshops and dlscu331on paperS»"~

(Thackway 1992; Thackway & Cresswell in press) Thackway (1992)_:
rec0mmended' that ;reglonal;satlon -should be derlved from an’

approach whlch (i)'integrates "several env1ronmental themes “to

form reglons based on-a number of 1nteract1ng attrlbutes"'rather

than on 51ngle thematlc attrlbutes (e g vegetatlon), ‘and (11) 1s;.
supported by p01nt based data rather than "pre—cla331f1ed" data.,;
‘The second of these pr1nc1ples allows ready numerlcal analysis‘to'V

1llustrate classes at any deflned hlerarchlcal level, and'hencel

‘the number of reglons (or, the scale of resolutlon) to'uary

accordlng to the needs of the user.

. Recently ERIN. has produced 'a'fseries'Iof"regionalisationsh<of

: Australia based upon. 112"environmental»-Variables ‘comprising

1temperature, prec1p1tatlon, ‘terrain ‘and soil attributes (Thackway="
& Cresswell “in press) The 20 and 30~ group products of thlS._

reglonallsatlon were con51dered by the States ‘and Terrltorles for




thelr ‘use in deflnlng reglons for conservatlon assessment " Note

that although these units have’ been called "bloreglons" (e>g

'HORSCERA 1993), H. Nix (in comment: on the prev1ous draft of thlS
‘paper) stated that this term is inappropriate as they do not'

1ncorporate blologlcal data 1n the cla551f1catlon,.and hence

.should more correctly be-termed "environmental domains".

' 'The - Queensland Department of Env1ronment & Herltage reportedf'
(Supplementary subm1551on to HORSCERA) that most State agenc1es :

b'were reluctant to. support the ERIN regions because they (i) showed
little congruency with ex1st1ng State or Terrltory.based regions,
andfin many cases the existing wlthin—State regions have become
‘ establiShed for conserVation administration and planning-(e g‘
wSattler'l986; in press)fand (ii) showed little congruency . w1th

other biological'classifications (e“g. the Mltchell grasslands.

were not.isolated).

Specht. et- al. (in prep., - b) _haye provided ' an. alternativeuﬂ

regionalisation,'based On'florlstiCS. They”tabulated.all,major

‘plant communities foe every 1° x lO“Cell:throughout Australia'to

enable'qbiogeOgraphic regions to be defined objectively;jbased on,iiy

the total flora of the continent" _(Specht.>"1993)‘.

«

' ‘It is doubtful that any natlonal reglonallsatlon should be 1mposed_j
upon the. States and Terrltorles in a way which w1ll dlctate thelri
::.deflnltlon of regions for land—use study A way needs to be found'
' to allow the beneflts of a natlonal reglonallsatlon to be at least‘
t.:partly retalned w1th1n a system where the States and Territories

'stlll largely retain control of the dellneatlon of reglons w1th1n'v

;thelr jurlsdlctlons A national reglonallsatlon based on_f

' blophy31cal crlterla has these de31rable qualltles

~ - the regions_make-blological senSeLfand.henCe they proyide'a
‘valid context in which ' to consider the issues, and

conservation réquirements of species and communities;
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- the;,conservation”of"env1ronments which',cross
'State/Terrltory boundarles is best achleved by assessment{

'across those boundarles, g

- natlonal and blophySLcally based reglonallsatlon 1dent1f1es
fr(and forces cons1deratlon of) all major env1ronments - these_'
~may sllp through the net in the case—by—case aggregatlon of.

:vlrratlonally deflned reglons

_ ;,'it ’proyides:va‘ standardlsed. measure of ~the - extent ofn
'1var1ab111ty w1th1n a State or Terrltory, and hence can be
'hused to gulde how many reglons may be most ‘suitable to‘.
Aldentlfy w1th1n a State or Terrltory a S ti'.‘-‘r. y,< -

These assets can be partly retalned w1th1n State—deflned reglons
where: o : L SR o
(1) these existing regions'hayejsome biophysical basis (as
','most indeed have - for example Queensland) or can be modified
‘rsomewhat to better reflect env1ronmental varlatlon (and.the g_[ﬁ

ERIN maps may ass1st such reflnement),

4 (ii) formal or 1nformal llnks in conservatlon assessment arey
‘j_establlshed between nelghbourlng States/Terrltorles (thls may
"take the form of ]Olnt cooperatlve assessment of clearly{
7def1ned env1ronments whlch cross borders, such as them
_Nullabor, Slmpson Desert or Alplne areas, or less coordlnatedf
-assessment 1n which one State/Terrltory cons1ders the.
) :ex1st1ng or proposed reserve placement and env1ronmentalla
'_representatlon'-in~—ne1ghbour1ng areas' of adjacent_'e

”;States/Terrltorles)' and

(1ii) some overv1ew of the reserve network 1s developed and_

-maintained " by ‘the Commonwealth, State -and Terrltory~’

fgovernment'agencies' This: overview may 1nclude a requlrement__”l’ . §
that the 1nd1v1dual reglonal studles and reserve selectlons ‘
_ should knlt together in such a 'way that all natlonally
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deflned fenv1ronments' (and  species) darE‘ﬂadCQUét61Y-_d

represented

' The preferred size of study regions may also be a factor which

"_should be considered. Clearly, finer resolution may be available

| in -small ~regions, but at the ‘cost - of" poss;bly substantlally

‘delaylng a natlonal completlon of reglonal studles and selectlons'

~and wrth the p0331b11;ty that larger 1ssues are:lost in the detail

of local concerns  Pragmatically, larger regionsfmay’bevmore

de31rable in areas where few data are avallable (e,g;‘invthe‘

Northern Terrltory) larger regions may also be more suitable for

~ areas with extenslve relatively homogeneous landscapes.

ANPWS, in their submission to RAC, attempted to define the

appropriate scale for a 'bioregion‘ as:

"an area of land of sufficient size to maintain the integrity
of the region's biological communities, ‘habitats -and

- ecosystems; maintain important ecological processes;lmeet the 1-
- habitat requirements of_all’species;’and include the people

~‘and ' communities involved in thed.management, use and

understandlng of blologlcal resources".

-However/ it is. unclear how thlS deflnltlon could practlcally

'dellmlt acceptable sizes for study reglons

Enthusiastic 'endorsement of, regionalisation as belng the

foundation for a ‘reserve network is not wuniversal. g,

'Kirkpatrick, 1n comment on a prev1ous draft, identified a-series

of problems with reglonallsatlons and/or regarded it as- a low:

prlorlty HlS comments follow-

fregions' are a general cla351f1catlon of land w1tb a

contiguity- constraint.7~ Bloreglons empha31ze blologlcal"

attributes in_clasSificatlon, siThe_boundarlesvbetween-such

regions are essentially'arbitrary, even with the application A




' “of - quantitative procedures fOr'their"determination For ' .

example,‘lf a. 40 reglon solutlon was chosen for Australla
1nstead of: the 30 region solutlon deplcted in HORSCERA (1993)

almost ‘all of the boundarles would be - dlfferent .The largely
"contlnuous changeover sof - speczes that occurs_‘along

env1ronmental gradlents means that many species wzll havet

.only a small part of thelr range w1th1n any . bloreglon, no

"_matter how deflned ; ThlS makes the ANPWS deflnltlon quotedg‘

.:rldlculous, unless all bloreglons are islands.’

The maln v1rtue of a- bloreglonal approach would be that 1tp
forces ‘at least some repllcatlon of ~some elements of
'1blod1ver31ty within the’ reserve network ' However, it'mayd
lead to’ a better conservatlon status for those entltles wrth‘

'cross-boundary dlstrlbutlons than those conflned to a reglon

 National assessment 1s,therefore a.cr;tlcalfnecesslty.

,A bloreglonal approach to conservatlon assessment, planning

and 1mplementatlon seems to have propagated its way through

the various reports and polxczes w;thout much thought being

‘given to practlcalltles "Wlth very few exceptlons,’a system.k':

~of bloreglons ‘for: Australia would not correspond to dataf'

,jcollectlon catchments, plannlng' areas. or admlnlstratlve3 N

,unlts It seems a poor use of scant funds to set up yet_
another set of 'admlnlstratlve boundarles, seemlngly'
unlntegrated w1th any level of our three tier governmentv

system, and to reorganlse the large amount of exxstlng data -

-to allow assessment w1th1n new boundarles

I urge an 1ncremental approach to bloreglonallsatlon thatfp
recognlses the de31rab111ty Of congruence between]
'admlnlstratlve and assessment unlts The Local Government“'

.f.Area or reglonal aggregatlons of such areas would seem to be_

a good startlng point.'




7_Rg§i6nalisatioﬂ was also not a high-order component of‘the:cgrrent'
: reserve‘deéign_project;df théjConservétion_Commissibn of the”

‘Northern.Territoryi(e.g. N.T. vaernment;submiSSion to'HORSCERA).”
L'Eor. this jproject, data bases for - the ‘whble of ’theiaNdrthérn:

Territory afe'being considéred, with regiohalisatién‘béihg'seen to

‘ impose an artificial barrier ‘and further constraint 'to most -

feffiCient reserve placement. This eschewment of regionalisation

- may .reflect the,Térritoryfs sparse,data baSe'but Territory-wide

consistency in the . main 'plannihg’ data base, - a 1:1,000(000 N

vegetation map.

%
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i.(b). Regional conservation .assessment

Assessments of conservatlon adequacy have been undertaken,insmanyvf

-reglons, and/or for many broad environmental types, in Australialm

'1n recent years. These assessments 1nclude the Nullabor reglon of
- South ‘and ‘Western . Australla (McKenzre et al. 1989), _the wet_

*troplcs”of northeast_Queensland (Mackey et al 1988; 1989)g”Cape,’"'

'{YorkvPeninsula-(“CYPLUS"V'see Holmes 1992) and the Mulgafand'”
__Channel Country of Queensland (Sattler in press), the forests ofjl~

'south east New South Wales (Rlchards et al 1990),_Tasman1a

'(Klrkpatrlck and Brown 1991, LeW1s et al. 1991), mallee areas of
South_Australla (Margules & NlChOllS 1987 vMargules,1989b)/'the,'

Kimberley region of north—west Western Australia (Burbidge et al.

'1991) and ralnforests w1th1n that reglon (McKen21e and Belbin
-1991), the Gulf reglon of the Northern Terrltory (NT Department of"

_Lands & Housrng 1991), the - dry ralnforests of. eastern Australla[f'

(Nix et - al. 1992),‘ all ‘Vlctorlan ~reglons ‘(a- .series of Land'

Conservatlon Counc;l reports) and national estate values of the

southern forest reglon of south west Western Australla (AHC/CALM

©.1992). - The specrflc purpose of most of these studies: has varled,

‘as have the reserve selection crlterla employed -and conceptual

_ approaches to’ landscape assessment

Some examples of these approaches to reglonal studles and plannlng’

‘2are descrlbed below. Note that not all examples examlne forest‘_h

envlronments, but thls llstlng 1s malnly to indicate the varlety

of -approaches to land use assessment and_reserve‘placement,

South-east forests of NSW

'The J01nt Sc1ent1f1c Commlttee s study of the South east forests

- of New South Wales. (Richards et al. 1990) was a response to ‘a

‘serles of confllcts between forest use and conservatlon It was a

collaboratlve venture of the Commonwealth and State governments,

T
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- and was undertaken by a "panel of'experts" mostly with forestry'}

experience. it set out to collate biological survey data mostly

of National Estate areas, and to examine forestry options and
»reserve adequacy .Other landd uses were not Specifically
con31dered - The region was defined by latitude and longitude (and

coastline) and totalled about 12, OOOkm Some perspective on the'

rstudy region was gained. by. con51dering also . environments in

adjacent areas. Reserve adequacy was assessed prlmarily throughl

analys1s of - enVironmental domains, supplemented by - data on the
distributions of 1nd1v1dual species (espec1allyvrare and unusual

species and .communities). The environméntal domains (n=127) were
shown to be tolerably well associated- with ‘the distributions of
1nd1v1dual vertebrate spec1es and with floristic associations. "An‘

-unusually large amount of distributional .data was available and -

L assembled

Indicative reserve proposals were - largely based on representation
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of env1ronmental domains, = with some allowance made for spec1es;f'

dlSt;lbuthnS;‘ Representatlon was examined at several levels (5,;_1"

lo_and'ZO%'of the total area of each~doma1n) with allowance also,uf

'madeﬂfor'the'fragmented‘oridisturbed nature ofjdomains. _A‘series;v'x

of notional reserves to meet the given criteria was depicted'
~although these notional reserves. were not defined as necessarily'A
the’ best solutions Indeed no clear selection mechanism wasﬁ

described, so the s1t1ng,~ extent and shape of the notionali

reserves. cannot be justified from the 1nformation presented. The:_"

linear nature of many - of the proposed reserves was cr1t1c1sed,'and
some of the solutions were regarded as being of low conservation

~value (e.g. cleared areas- being chosen to represent domalns)

The procedures adopted in this study were seen by their proponents .

| .as' a good generic guide to other regional assessments
"The Committee hopes. that its study of the south-east forests
might serve as a general guide,’ so that- there need ‘not be a

fresh ianiry into the conservation value of ’ every area of




 forest nomlnated for 1nclusxon on the Register of the -

Natlonal Estate "

HoWever,’ the procedures of reserve -selectlon and consequentf“

‘Fflndlngs of the Joint SC1ent1f1c Commlttee were much - dlsputed,

part reflectlng the llmlted openlng for publlc consultatlon and

: justlflcatlon in the- process -G Margules in comments on a '

_ preV1ous draft of this paper noted that - thlS study demonstratedv'

“that reserve selectlon was dependent on - two nmln components,

assembllng an’ adequate base and then u31ng that data base in an

hexpllc1t procedure The llmltatlons in the second component led),ffv'

”to major shortcomlngs 1n the eventual solutlons

. RAC Tasmanian forestry consultancies

An assessment of reglonal conservatlon adequacy 'in 'Tasmanian.
" forests was- comm1ss1oned by<RAC. ~ It provxdes the best example of -

‘a comparison of an"environmental domaln approachfu(Lew1s et al.

1991) and'a 'blologlcally-based approach‘ (Kirkpatrick anderownjn
.1991a) The follow1ng extract from the RAC (1992, ‘p;205).~

"summarlses the major flndlngs of the work

Conservatlon adequacy was assessed in terms of representatlonijr'

"of 5,‘10 20 and 30 - per cent of forest communltles or

env1ronmental domalns in. the current reserve system ~In
' ~add1tlon, a combination: of 90,‘60 and 30 per cent reservatlon

‘was used by Klrkpatrlck and ‘Brown (1991a) for - endangered;

'spec1es, vulnerable spec1es and other spec1es respectlvely

yThe consultants found def1c1enc1es in the extent to whlch-f'
’ forest Vegetatlon communltles (Klrkpatrlck & Brown l991a) and;
-1enV1ronmental domalns (Lew1s et al 1991 Klrkpatrlck & ‘Brown
'fl991a) are:represented 1n_reserves. fFor-exampfe, six of;39'

forest vegetation communities were not reserved at all and, .




of those reserved four had less than S per cent of thelrr

area currently in reserves (Klrkpatrlck & Brown 199la)

.Techhigues to identify, priorities for fUrther'reServation‘

were based on 1terat1ve allocatlon methods (see Klrkpatrlck

1983, Margules & Austin 1991) e the general approach takenf

fdetermlnlng future reservatlon prlorltles _ Both studies

concluded that env1ronmental domaln analysis, mapplng of .

environments and spec1es dlstrlbutlons, and detailed field

'studles are complementary ‘and that a. comblnatlon of the
_approaches is the most deszrable optlon for land 1nventory,
land use plannlng»and reserve deslgn."\ (RAC 1992 “p.205) .

' Nullabor.

in the consultanc1es provides a useful structural basis forx

55

‘McKenzie et al. (1989) present an example of reserve allocatlon S

for -a large (c.220, OOOkmz) area w1th a partlcularly sparse data',f

"base, the Nullabor region of South and Western Australia. Thelr_tVI

‘.reserve selectlon was based on a systematlc sampllng of plant,

lerd, mammal.and reptlle species, followed by claSS1f1catlon of‘

aSSemblageS”of speCies,into'"gullds that have 51m11ar geographlc

patterns" (Belbin*in‘press)f modelllng the dlstrlbutlons of these‘
assemblages and their rlchness, and thenvselectlng areas likely to.

contaln a dlverSLty of assemblages ~and/or 'assemblagesi,with

restrlcted dlstrlbutlons

Kimberley rainforests.

A related procedure_was'followed to propose reserve design for .

' monsoonl.rainforests "in the Kimberley, based on gradients of

'compositional richness for plant} bird'and‘land snail assemblages

(McKenzie & Belbin 1991). Monsoon rainforests occupy only a small

area within, this landscape, but this is divided into' very many
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iipatChes;: Sampling at all patches was clearly 1mpos31ble, so thep
._study"carefully ‘stratified  sampling and used sophisticatedh

ipredictive modelling to derive distribution patterns across ‘all

‘patches ThlS methodology may prov1de a: good model - for. reserve5

,de31gn in remanant forest patches in the much modified landscapesL .

of temperate Australia

In the Kimberley rainforests, snail distributions included many
species which were partiCularly restricted, in many cases to only. -
single’patches,-and the reserve de51gn was moulded to 1ncorporate-

such specific requirements." The con31deration of a very diverse

range of taxonomic groups (e g birds, plants,'snails) for reserve‘”“

‘deSign was con81dered to be a major advantage of thlS study .

(McKen21e & Belbln 1991)

Gulf Region'offthe ﬁ;r;

Sy

The land use study of the Gulf region of the Northern Territoryur“

»_(NT Department of Lands & Housing 1991) was the first. intenSive
”‘assessment of optlons forg a large rsgion in the Northern

.dTerritory ‘As w1th the Nullabor study,“ lt' conservatlon

':.evaluation was limited by a sparse data set, . but unlike that study'd

- this data set’ was not treated 1n any synthetic manner. Instead

'land use recommendatlons were based largely on SUltablllty to

pastoralism, with secondary 1nfluences of tourism and mining

Conservation values were largely set by distrlbution records of._f

”putatlve rare spec1es (based .not on systematic sampling) and'

'iscenic attractions,'and no selection procedure was deflned for the

,allocation of- lands ‘to conservation purposes - The study was"

critic1sed for the influence of 1ndustry pressure groups and its

failure to meet any of a- w1de range of evaluatlon criteria (Holmes_

1992) .-




Southern forests of W.A.

"AC notable recent regional assessment ‘was that jointly prOVided by

the AHC and CALM, the Western Australian land management and
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‘conservation agency, in the Southern Forests region of south—west -

Western Australia (AHC/CALM 1992) While this study ‘did not set

out to assess_the current'reserve network»nor to identify areas

suitable*for new reserves, these proved to belproducts'of'the

central aim of the assessment of Sites of National Estate value

(partly in response to controversy about forest use) . The

methodology of this study was carefully and expliCitly stated at

its outset - The, process had ‘three main aspects ijlnt

identification. of all areas, “within the region_ ‘which matchedy

clearly defined national estate criteria, joint'agreement for -

‘analySis of the ‘extent to which identified national estate valueS‘.-

in the region were currently protected Within eXlStlng reserves,
~ and discussion about management options in ‘non-reserved areas.

Areas requiring more"data for adequate asseSSment were*identified

The study was conducted across all land tenures and ignoring

current national estate status Four prinCiples were conSidered
to prOVide protection of defined Sites protection should be
focussed on the: regional occurrence of each value, rather than in

»isolation,.for senSitive values,_the highest level of protection-r‘

is obtained through reservation, all senSitive_national estate

values should have adequate repreSentation,'in ”conservationf

~reserves, and management outSide reserves should "be -aimed at

minimiSing adverse impacts -on those national estate values which

,may be senSitive to disturbance .Assessment was based on a very

wide. variety of data sources (these attributes included Aboriginal

archaelogical sites,_historic Sites,-catchment/rivers/wetlands,
landfdrm/geomorphology/SOil, - fauna, vegetation‘ (including
diversity, - representative‘ types,), flora, ‘wilderness and.

disturbance) which were spatially collated and examined against
the criteria defined for national estate acceptance Note_that,

’ follow1ng initial investigation, data pertaining to - cultural




values were found unsuitable for incorporation into the regional

‘assessmeént.

’The-procedure-of“this study”was endorsed by ‘RAC, who suggested

\Vthatilt should be extended to 1nclude government cooperatlveo’

.}Séf

assessments of regions. ., An outllne of such assessment was*ﬂl-”

‘provided in'the NFPS (1992)‘

‘“The Governments have identified éf‘single;_ comprehenslveﬁ"

reglonal assessment process whereby the States can 1nv1te the

; Commonwealth to part1c1pate in undertaklng all assessments
'necessary to meet Commonwealth and State obllgatlons for

-.;forested areas of a reglon -

CComprehensive ‘regional ‘assessments w1ll involve the
_collectlon and evaluatlon of'lnformatlon on env1ronmental and.“t
herltage aspects of forests in the reglon The Commonwealth g

, w1ll ensure that 1ts evaluatlon of 1nformatlon is eff1c1ent,'

"av01d1ng dupllcatlon and delays wherever poss1ble and taklng't4a

into account t he analyses of other Commonwealth agencres

s where approprlate

_These assessments w1ll provzde the baszs for enabllng the'7

:'fCommonwealth -and the States to reach a 51ngle agreement'~"'

. relat_mg to their obllgatlons for forests in a -reglon
';~Commonwealth obllgatlons include assessment of natlonal
5eState-values, World'Herltage values,vaorlglnal heritage

_'values, env1ronmental 1mpacts,.and obllgatlons relatlng toa'

'ﬁlnternatlonal conventlons, 1nclud1ng those for protectlngg‘

endangered speczes and blologlcal dlver31ty""‘

'Land_Conservation'CounCil7studies:

'}Regional studiesoﬁndertaken by the Land;ConservatiOn:ConncilvhaVe

examined conservation (and other) values of ‘all public lands in




Victoria sequentially since 1970. Descriptions of its/process'are'

rprov1ded ln Frood & Calder (1987), LCC (1988) and écOtt (1991)

_Membership of the LCC is established by legislation and includesf'
the permanent heads of the main government agencies concerned w1th}

~land management and representatives from conservation, farming and. -

‘business»intereSts It has lelded the State- into 17 reglons

For ‘a particular region it first ‘issues a report describing land

‘-characteristlcs and values (thlS typically includes good quality"
"1'250 000 maps. of geOlogy,'vegetation and land systems, as well as

'summarles of distributional .records for vertebrate specxes, ~and:

more detailed information -for spec1es of conservation. concern)

Public submiSSions on land use are then inv1ted. The LCC then

makes proposed recommendations fornall'pUblio lands in the region,
- based on its initial report and public - submissions. Public

- comment is then invited on the proposed recommendations. Final.
recommendations are then prepared-and‘submitted-to the appropriate

'Minister (w1th an overwhelming majorlty being then implemented)

These recommendations cover not only conservation reserves but
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also areas proposed for intensive logging, recreation and other

uses. Although allocatlon of 51tes to the protected area - estate_ff

~are influenced by factors such  as representation, diverSity,'""

adequacy;and naturalness, this allocation 1s not clearly expliCit

'and enumerated. For example, the LCC apparently does not use the "

computer-based reserve selection mechanisms described elsewhere in-

“this péper.» Nonetheless the highly systematic and. thorough

Cataloguing, assessment and recommendations of the LCC,‘and 1ts

’ relatiVe longeVity, have given the Victorian conservation estate -

unusally good comprehen31veness

-The'extent to'which anyﬁof'these studies provides a sufficient

model for regional conservation assessment alming ‘to prov1de a
comprehenSive,'adequate and representative national system of
reserves is arguable Some generalities in what regional studies‘

and assessment demands have been prov1ded by Holmes (1992), who

listed seven criteria for effective ‘strategic land use'planning;

they must be Wéll informed, dynamiciand flexible, consultative‘and




.part1c1patory, ‘responsive’ andpaCCQuntable,.capablevoffreSQlVing'

conflicts, coordlnatlve, and influential.

“gBDAC (1992) also llsted what it percelved as the major elements of

'a bloreglonal plan

- identifyingdtheabiologlcal diversity elements of national

'1reg10nal and local 51gn1f1cance, the extent to whlch they-
need to be protected, and the extent to whlch they already

occur 1n protected areas,

’?G(t

ldentlfylng the major actxvztles taklng place w1th1n the"d

reglon ‘and “in the ad301n1ng reglons, -and analyszng ‘how. these\
" impact on the reglon S blologlcal dlver51ty and whlch of them- o

e
are ecologlcally sustalnable,

- 1dent1fy1ng any areas of importance' fort biologicalf

v diversity conservatlon requ1r1ng repalr or rehabllltatlon,

._*j_ldentlleng _prlorlty areas for blologlcal dlversity:v'

”f conservatlon and for ecologlcally sustalnable use. AL

.4.A rev1ew of all reglonal land assessments trlalled in Australla 1sd
'probably long overdue Such a rev1ew would help deflne optlmum or"

reallstlc methodologles,f tlmeframes, requlslte dataﬁ bases,h

.[sultable sizes for reglons,'comp051tlon of dec131on—mak1ng bodles,

vfpubllc partlclpatlon, and, success at leglslatlve 1mplementatlon, S

_amongst other characterlstlcs




3. (ii). ) COns'ideration,‘ of land tenure and v'u.ses..

' Wlthln a deflned reglon, conservatlon plannlng can 1nvolve elther

'all ‘lands (1 e including freehold and leasehold lands) or be

"restrlcted to lands over .which the crown Stlll ‘maintains control
- As noted'ln the prev1ous sectlons, there . have been Australlan

- examples of both apprdacnesf

‘COmplete”investigation of a region has the advantagesof:

= allow1ng greater flex1b111ty in reserve chomce and spatlal"

T arrangements,
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- der1v1ng a blologlcally meanlngful regional plcture of the'»dﬂ

'dlstrlbutlon and abundance of spec1es and env1ronments,--

- increasing the'poSsibility of detection'of'rare species or
communities or- environments (espec1ally SO as because of blas

‘in’ allenatlon some env1ronments ‘and communltles may now occur

almost completely on allenated lands) and thereby av01d1ng'

the danger that lrreplaceable components of the: env1ronment

“may be missed.’ ‘For example almost all of the remalnlng drler_/“

forested parts of Queensland occur outside publlc lands (P.

Sattler pers comm )i

- prouidlng an‘analysis”of'historicpchanges in.ecologicalt.

patterns;

T - interpretiné the'context of'proposed reServes,‘for example

whether they will be surrounded by cleared lands or, buffered'c

:_by relatlvely unmodified Vegetatlon,




.f recognlslng that for some envrronmental classes and some
speC1es, publlc land- w:Lll be unable to prov:Lde adequate,

omprehen31ve or representatlve reservatlon

Examlnatlon of all lands rather than of only publlc lands has the :

dlsadvantages of

potentially alarming local industries and residents;

fpossibly greaterfdifficulty]of'aCcess,for'Survey;,

‘potentially far higher,COSts'for‘reserve»procurement;

perhaps less: efficient use of time, as resources ‘are spent

,examining'greatly modified landscapes.

'Flexibility “in reserve categories,' including"conCepts of -

jsanctuarles and leaseback arrangements, may defuse~sdme”of the

‘concerns of prlvate landholders 'In some cases, suffrcrentl’7
"conServatlon safeguards for 1mportant 31tes on prlvate lands wrllh
.be poss1ble through Landcare or other communlty-based conservatlon y
programmes (e. g HORSCERA 1992) Such of £~ reserve conservatlon is fy»'
.recognlsed as an’ ‘essential component of the malntenance ofgv

b10d1versrty (e g-. BDAC 1992)

Onek»consideration in aSsesSing 'private lands for thelr
conservatlon values may - be an 1n1t1al sortlng by vegetation.
yclearlng or modlflcatlon usually 1t w1ll be wasteful of resourcesl_'

'to include assessment of . cleared lands-ln an 1nvest1gatlon of'

,]forest values. In some" cases, ihowever, ,partlcular forest

'communities may survive only as vestiges on otherwise mostly '

. fcleared prlvate land v and there may be‘ysome scope or

rehabllltatlon, reclamatlon or expansron of these fragments




It is impossible ‘to- assess the state of the natiohal environment

and .regional components of it without ‘considering all land’
tenures In order to con31der forest loss and- reservatlon, RAC‘
' .examlned forests on publlc, freehold and leasehold lands (Thackway
1990) In order to examine the env1ronmental patternlng ‘or:
f_reglonallsatlon across the contlnent, all lands\were'con31dered"

.(Thackway‘l992 Thackway & Creswell in press) 'In'order to map.w'

the.distribution of rare spec1es, records from publlc and prlvate

‘lands were aggregated_KBriggs & Lelgh 1988).
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.}The NFPS lmpllc1tly endorses the examlnatlon of conservatlon o

'values of prlvate lands:

_"the Governments agree that the representatlve areas forht

_reservatlon w1ll, .in the flrst 1nstance, "be drawn from Crown

lands. Purchase of prlvate land for reservatlonlpurposes 1s

' approprlate 1n cases where ‘high conservatlon values are
1nadequately represented on . Crown' land ~and wheref
complementary management practlces on those prlvate lands are

'unllkely to adequately protect those conservatlon Values or-i

prov1de for publlc amenlty"

'Thls hlerarchlcal approach can be formallsed 1n reserve. selectlon5

aLgorlthms, such that proposals for procurlng prlvate lands for-

conservation reserves aretexpllc1tly last- resort optlons

- BAnother - ¢consideration in regional conservation using transparent_7

and objectlve crlterla 1s that ex1st1ng reserves may be shown to

‘not satisfy those crlterla, or that a more eff1c1ent matrlx of‘
reserves can be constructed w1thout ‘some. or any establlshedv,'
reserves The posss1blllty of for01ng scrutlny' of ex1st1ng,”
reserves accordlng to currently defined- crlterla was advocated 1nf

"the CRA subm1351on to HORSCERA “The present distribution and

v‘boundarles of protected areas need to be rev1ewed" and in the NAFI».

submission:




7 .

_"the extent and management of Australla s ex1st1ng forestf
rreserves should be evaluated , Boundarles of reserved areas.
may be changed, onlyr after .reglonal assessments _of the =~

my.6;_y

‘ecological,yeconomlc[ socral .and cultural forest attrlbutes7-7

have been undertaken h.}. There 13 actually scope forf

«1ncrea31ng the effectlveness of the reserve system wrthout

‘actually 1ncrea31ng the- area in reserves " For example thls'
" can be achleved by .;.-changlng boundarles to take in a more; _“
representatlve sample of forest. Based on  the loglc put

'.vforward by RAC, it should not. be automatlcally assumed that'

"the total area. of forest in reserves needs to be 1ncreased to

'achleve adequate representatlon"

The NFPS notes that the approprlate ANZECC/AFC worklng group w1ll'g

conSLder "such 1ssues as the de31gn and ratlonallsatlon of reserve,h'*“

’boundarles" '{j Clearly there»fwould' be dlfflcultles in

»;"ratlonallslng“ or degazettlng ex1st1ng reserves

e‘there may be substantlal publlc dlqulet or concern abouto o

A_the dlmlnutlon or removal of treasured Natlonal Parks,~

Jd;' there may be Substantlal costs for 'removal foff

'infrastructUre and‘managers, and conservatlon agen01es may=f

}have already 1nvested substantlal resources lnto the. reserve,

- precedents ‘will be. establlshed for weakenlng of thef

-*1relat1ve 1nv101ab111ty of conservation. reserves, such - that

‘ e'the reserve estate may become _more vulnerable to _non~'

"”conservatlon uses or encroachment,-<<

—'1t creates uncertalnty in reglonal plannlng (for example

“'the parks may move agaln w1th further 1nformatlon)

There are precedents for recommendlng the removal of areas from.-
the protected areas system, 1nclud1ng cases wherevthe.proposed_

changes haVe been undertaken because areas long previously?




'declaréd as National Parks no longer matched current National Park -
'qualification “standards. Lind.'National ‘Park in’ ViCtoria ‘was
recommended for degazettal by the Land . Conservatlon CounC1l,.
although subsequent publlc concern led instead to it- belng'

1ncluded within a larger reserve 'As ratlonallsatlon will be a

. hlghly sen31t1ve 1ssue, 1t is 1mportant that publlc partrcrpatlon

in the process 1s sought and encouraged at an early stage

Klrkpatrlck commented on a draft of thls paper that "the crltlcal
’sc1ent1f1c fact that is relevant. to thlS point is the medlum to
' long term,rrreverszbll;ty of changes due to‘explortatlve.land use.
For example, the’area'excised'from the MtuField National.Park for

'tlmber productlon has suffered accelerated er031on,... with a-.
replacement time of many mlllenla ; Even the re- establlshment of -
“the ‘tall eucalypt forests w1th rainforest understorles after
:>logglng w1ll be .a matter of several hundred years. _In contrast,'

an area of forest held in reservatlon will always be avallable for ]

logglng if polltlcal c1rcumstances permit™,

\
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A 3varianth on this theme was suggested.]byf RAC, that,.reserve”;i

boundaries.mayfneedeto'be fléxible, and "“changes ... ‘may be

‘required to accommbdate'the effects of"fire,FChanges‘in the age

structure of forests and ShlftS in management prlorltles Changes*“
" in boundarles may be needed also to mltlgate the 1mpacts of . global»

?cllmate change on the representatlveness and Vlablllty of the

o reserve system"




3.(iiE). Ecological criteria for :seleCting reservesQ

(a)lrntroductiOn o

' 'All lands have some conservation values. This value can increase

-for decreaSe with'different managementi The conservatlon value of

. a glven plece of land 1s relatlve rather than absolute, and must

Abbe determlned in some landscape context for example 'if it now

» ‘represents the only surv1v1ng remnant of a much dlmlnlshed habltat-'

‘some of 1ts values are greater than lf the habltat has remalned

largely ~1ntact - How - should ‘lands be evaluated. for thelr“

conservatlon worth and how should thls evaluatlon be translated
'1nto reserve de31gn° Margules & NlChOllS (Ln‘press)_prov1de one

Tsolutlon

"_"Reserve networks should encompass a complete sample of the
: reglonal blota and sustaln that sample lnto the future

.(thls) glves rlse to a 31mple expllc1t worklng deflnltlon oflV;

' 6 -

o conservatlon value‘,;; ‘of a site (which is). the contrlbutlon*_-

it makes to sampllng and sustalnlng reglonal blologlcalfy

l;dlverSJty“"

There is an 1ncrea51ng recognltlon of the inefficiency_ and

.1nadequacy of ad- -hoc selectlon of conservatlon reserves, and a
'w1lllngness to look: to 301ent1f1c or at least .more exp11c1t',
crlterla as means toward 1mprov1ng the selectlon process (Margules-f.
1989a) Before expectlng -this apparent new recognltlon to ‘be -
‘l manlfested in substantlal change in land use decision maklng,'lt
:lS soberlng to .note that Ride stated 1n 1975 that "the present

cllmate ..... values the use of sc1ent1f1c crlterla as the basis for
the selectlon of . (reserve) areas". Ride's perceptlon of the

legltlmacy and acceptanCe of. ratlonallty has ‘taken. a long tlme to

'_begln to fllter through to the land use dec151on—makers, and many:

rputatlve ob]ectlve crlterla remaln poorly deflned or hypothetlcal




,,Nonetheless, it is crltlcal to attempt to sharpen the SC1ent1f1c
.contribution, for Rlde (1975) agaln p01nts out that those maklng
'land ~-use deciSLOns, and pollt1c1ans answerable for them, can
'provxde explicit’ values for many exp101table commodltles of that

~ land. Uncertalnty about the ba31s of sc1ent1f1c criteria .or the

_assessment of those criteria will - lead to a- reluctance to be
percelved to be foreg01ng alternatlve and more tanglble values

'Thls point is apparent from the questlonlng by user groups about

the conservation (as opposed tovexplo;tatlve) values of lands.

proposed forfparks,“for1example CRA (Submission'to_HQRSCERA‘l992)

noted: .

N "Since e 1974, the 1ncreased emphaszs on conserving,

representative ecosystems in natlonal parks and reserves has

e

vbeen appropriate. However, not all land which has been put_l'

‘into such protected areas  over the past™ flfteen years has

been rlgorously justlfled on any ecological basis. Despltea"
this, there has been con31derable weight given to the pre01se'
.boundarles of parks and reserves, even where these are 31mply_.

'stralght llnes drawn .on a map and w1thout any ecologlcaI

'justlficatlon whatsoever".

L

As noted by Gell & Mercer (1992)/ "if the ... Ecologically

'>Susta1nable Development process has taught us nothlng else, it has

- served to underscore the 1nescapab1e conclusion ‘that in Australia

we desperately need 'to get our . sc1ence right'". The NFPS offers

conservatlon blOlOngtS an uncommonly expllc1t'opportunity to
«deflne and’ apply their sc1ence for the substantlal beneflt of a

'v‘natlonally recognlsed goal.

One of the dlfflcultles w1th asse331ng lands for conservatlon'

: value and examlnlng the extent to ‘which a reserve network protects

blodlver31ty is lack of 1nformatlon about - blologlcal dlver31ty

ThlS is conventlonally deflned at three levels ecosystem, spec1es'
and genetic (e,g. BDAC\l992).‘ Sattler'(ln press)-adds a higher.

vlevel,‘that;of'landsdape,'which.was formally - recognised as a:




et

component'vlevel of. biodiversity bv7”the Queensland Nature

Conservation Act 1992, | Knowledge of each of these levels and

: thelr__constituent components var1es: enormously Generally,i]
however;« the avallablllty of knowledge» decreases from the

i_ecosystem to the genetlc level. ' Much more, forvexample,'isuknown

about the dlstrlbutlon of .vegetatlon ‘communities than the .

- dlstrlbutlon and abundance of 1nd1v1dual spe01es or 1ntra spec1f1c

genetlc varlablllty (Rlchardson 1983, Hopper & ‘Coates 1990).

'_Necessarlly,ispecles,,assemblages of spec1es and ecosystem types

:,Will“be'the major conservatlon 'unlts' “for the 1mmed1ate futureﬂn
"_although genetlc and other relevant blologlcal data should be
factored lnto conservatlon con31derations .as: they becomecj
’ZaVailable Wlthln spec1es,'more 1nformatlon ‘is known about forestf

vertebrates than 1nvertebrates and W1th1n these claSSLflcatlons,.?'

more.tls vknown Aabout, ‘birds than reptlles or fish (Flg 2).
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Figure'z The relatlve avallablllty of. spec1es lists. for
different vertebrate taxa and invertebrates in forests

(percentage of forest types), adapted from RAC (1992 p.
211) '
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'3,1 1 (b) Env1ronmental classes and cla331f1catlons

" The role of environmental classification

fEnvrronmental clas51f1catlon and mapplng serves two main roles 1n:f
reserve selection: it acts as a code descrlblng the dlstrlbutlone
of individual'spe01es, and it enables a- ready assessment of the

extent to whlch env1ronmental varlablllty ,captured in a

_selected reserve network

'Although there is w1despread agreement that the specmes is the_V'

"fundamental unit of blodlver51ty, that it. is ‘a - (mostly) dlStlnCt's'

h;and_lndlsputable.entlty,_and thatucapture ofvall.spec1es.in thef

reserve network Should-be a fundamental goal ofrreserve'deslgn

(Klrkpatrlck &' Brown 1991a),fin most'caSes there is insufficient
knowledge avallable to use the dlstrlbutlon of spec1es as the
foundation of . a reserve: assessment Spec1es dlstrlbutlons are~'
1usually extremely laborlous to map,- and it 1s 1mpract1cal toimap,
the - dlstrlbutlons of all specmes ,Thls lack of 1nformatlondhasj

" led to the w1despread use of env1ronmental cla831f1catlons actlng~ g

.as surrogates for the dlstrlbutlon of anlmal and plant spec1es

'The extent to whlch they fulflll thlS role is a key measure of the;tf'

value of dlfferent env1ronmental class1f1catlons 1n reserve

'-de51gn Unfortunately, there have been few examlnatlons ‘of " the

",1assoc1atlon of spec1es w1th env1ronmental cla331f1catlons (Presseyf-::

in press) . and untll such relatlonshlps ‘have been desdrlbed the-u.r'

'1nterpretatlon of representatlveness will contlnue to’ suffer major

' ‘contextual problems (Mackey et al 1989)

Expllc1t priorltlsatlon for conserv1ng env1ronmental classes ahead-;u
‘of species has Dbeen used as ‘another argumént for clas31f1catlon-f

form;ng a base for‘reserve.de31gn (e.qg. Bowman & Whltehead 1993,H'

Specht-1993);vfor example Specht (1993) noted




"A network of’reserves/ based on all'distinctive‘ecosystems}

would conserve a large proportlon of the plant and anlmalx
Zspec1es recorded ' in Australla . In effect, thlS approachh
would channel llmlted ‘manpower . ‘and resources. 1nto those
conservatlon areas llkely to achleve the greatest lng term_h
beneflt,' rather than dlSSlpate these energies on the

femotlonal issues of. conserv1ng a 31ngle 'rarevand=endangered';

'spec1es"

Arguments for the importance of including rare'and‘endangeredw-
IVSpec1es as a major: foundatlon for reserve de31gn and conservatlony,
action have been w1dely presented (e .g. Kennedy 1990 W01narsk1 1n»
press), and reserve desmgn -should c¢learly cons1der. both.v
frepresentatlon of ecosystems and dlstrlbutlons of spec1es'Yand',

_perhaps espec1ally rare and- threatened spec1es), as is.stated in :

'the NFPS.
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The Australian.environment is infinitely more complex than our -

descriptive ability' Nonetheless we ‘can attempt to ‘portray

'env1ronmental spatlal varlablllty by u31ng cla331f1catlon and

© mapping to 51mpllfy or : provide shorthand descrlptlons of thlS

: env1ronmental complex1ty "~ These cla351flcatory schemes can form

"foundatlons for the allocatlon of - reserves, as. they permlt\
Lvrelatlvely easy determlnatlon of the extent to’ whlch the

env1ronmental “classes that they descrlbe are included within - a

_proposed reserve network. This utlllty is substantlally 1mprovedv4

if the 1nformatlon represented by the map is derived. from retained

p01nt based data and’ if these data are dlgltlsed JJI a manner

suitable for GIS. Such quantltatlve data will also permit re- -

‘analysis of the'CIa551flcatlon to alter the number of classes,‘and

hence change the mapplng scale resolution.. The reliability-and

utlllty of the. data base is ‘also clearly dependant on the dens1tyd7

and dlsper31on of sampllng p01nts

In terms of a national assessment of the reservation status of;our.

- environments, the data on which environmental classifications and .




.descrlptlons are based must be collected in a con81stent mannerjh
'across jurlsdlctlons NFI and ERIN are attemptlng to coordlnate

and 1ntegrate collectlon of such data>(NFI 1990, Bolton 1992), but

A7thls process . has only recently ‘begun, . such that. there are not. yet‘

‘ any substantlal p01nt based dlgltlsed data sets: across Australlan-,

states whlch map *or Vcla331fy blologlcal elements . of the

"_env1ronment NFI and ERIN® (including the National Index of
Ecosystems) have also conSLderably advanced the usefulness ofy"

claSSLflcatlon schemes by prov1d1ng a natlonal overvmew and'es

:‘ylntegratlng the cla351f1catory schemes prev1ously 'used by;
'?lnd1v1dual States and’ Terrltorles (e g Thackway 1989 NFI 1990,”'°'

Kestel. Research 1991, Bolton 1992)

;Enyironmentals classes (of whatever type) are"elements. of

v'nbiodiyersityv (or'_influences upon . blodlver31ty) which"merit_-

reservation in their.’own4_right. As such measures of the1r7
. inclusion. within _reserVes"provide'“one' assessment of * how.

comprehen31ve a protected ‘area network" ls,-.although ‘this

assessment may be- heav1ly 1nfluenced by the ch01ce of scale

. Scale

Largely because environmental Variation is -contlnuous,» anyv';--

_claSSLflcatlon system adopted cah‘ be tuned for scale and

'_resolutlon '~ The number of ‘classes that are presented in a

';_,claSSLflcatlon matches. the perspectlve and needs of . the analyst

.'Partlcular elements w1th1n the env1ronments may ‘be of more

. interest and hence subd1v1ded in greater detail than for those.
elements of less 1nterest Flex1b111ty in dealing with and'
portraylng scale is lmportant in cons1der1ng reserve de31gn and‘

"Jthe concept of representativeness . Flex1blllty 1s substantlallyl

' increased. where p01nt based plots sample‘ an env;ronment

"intensively_7and _systematlcally,v and where hierarchiCal-

classification methods,are;employed,




It is tr1v1al to say that forests, wetlands,/woodlands and heaths

are each represented in: the natlonal reserve network These'
classes each 1nclude such ‘extreme varlatlon ‘that one reserve wouldf
h be 1ncapable of representlng the range of heterogenelty subsumed

_ under that class..'The problem to be faced is what is the optlmum :
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or approprlate resolutlon to cons1der the'-representatlon of L

.env1ronmental varlatlon w1th1n a reglon7

-._Kirkpatrick etfall (1988) preseént one‘example~ofhscale-effects:

~ for wet Eucalyptus forests in Tasmania,uboth classes defined at B
'_the flrst cut level of a cla331f1catlon of all srtes are 1ncludedh,
a;ln-reserves, but 1f these classes are further subd1v1ded the -

reservatlon status of the deflned classes appears substantlally

‘worse (e g. by the smxth level of the hlerarchy (4. e. 22 classes):“ .

23% of classes are unrepresented) . In a more detalled analysis - '

Pressey & Bedward (1991) concluded that

l; the homogenelty of . vegetatlon map unlts and - the
,percentages of spec1es represented by . reservxng them

both increase as 'map scales. become flner,> at‘ f;rst

rapldly and then more slowly;

2. the costs of mapplng and of reservatlon to sample all.

vthe map unlts also rise .with finer - scales,: but,at ‘a.

-'constant_rate or more rapldly at fine scales,

3. rcost effectlveness of' mapplngr ‘1 terms‘7ofs

’ehomogenelty and spe01es reserved per- unlt cost,-and of

treservatlon, in terms of specres reserved per unlt area,

c.ls hlgh at coarse scales and low at flne scales,

4fc'ifl_COst—effectiveness'Awered to determine ' the
~ appropriate scale. of vegetation mapping for map
production and reserve selection, then: '

\




,ev- map unlts would be relatively heterogeneous”ﬂp,’

florlstlcally,

- many Specles would probably ‘be absent from thefﬂvvw

reserve system, o

5. representatlon of all spec1es by reserv1ng vegetatlon‘;'

:itypes requlres

- reserve selectlon at a scale of mapplng probably;~n

"? flner than that Wthh could feaSLbly be’ produced

‘a reserve area. probably much greater than thatf'”’

Wthh could feasmbly be dedlcated,

6. approaches to reservatlon of map unlts Wthh maxrmiseru'

vthe llkellhOOd of ;all spec1es belng reserved should be

: _developed, some p0851ble approaches are

ST complementlng reservatlon of map unlts w1th? -

specrflc reservat;on of" spec1es :whlch haveY

hrestrlcted'distributions;'i'e' ‘those. least likely L
bto be adequately protected by reserves selectedi""

?.only on the. ‘basis of map unlts,

'”e 1dent1f1catlon of other 1ndlces of dlstrrbutlonl.m?f_

“of spec1es, w1thln and between mapplng unlts, whlchf-,ﬂ

1nfluence the llkellhOOd of thelr reservatlon,.

relatlng reserved area per mapplng unlt to the37b

-gheterogenelty of unlts,
ba31ng' maps on class1f1catlons Wthh reflect

: ,speCLes d1versmty or rarlty

Scales used may«be determlned pragmatlcally by (i) the size’and“a
fenv1ronmental varlablllty of the reglon being con51dered, (ii)'the'
_'tlme allowed for assessment and (111) .the resolutlon and extent of

”'.basellne data The scale chosen may . be a case of the cloth cut to_

;sulte a serles of resource demands or llmltatlons
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‘The spatlal resolutlon of blologlcal and environmental data sets;A

, varles Aacross the forest estate Nix (19%2) ‘;Zsted a series of

‘gridded ‘environmental ~data. available at ‘relatively . high".

resolution, for various regions:

7,% - -Australia—bidclimaticvreglens'(3‘ resolutlon)

North Australia} north of 20 degrees S (7.5 resolutlon)
N.E.;QueenSland (12" resolution) ;- | ' |
S.E. Australia (9O"Zresolution)}

:S E. Forests (9" resolutlon),

Tasmanla (9" resolutlon),

aNorthern Territory (90" resolution);"and-

_Queensland'(90"-resolution).

| Scales of’l-lOO'OOO or'1°250‘000 haVe been found to'be'convenient~
and adequate for consrderatlon of vegetatlon, land“systems, etc.

in reglonal studies (Queensland Department of Env1ronment and -

herltage subm1381on to HORSCERA)

Note that to some extent the'difference‘betWeen'eomprehensiﬁeness;

’vand representlveness as defined 1n the NFPS is a scale .question.
-.As: resolutlon 1s made- flner_.(l e. large ~scale maps)._the

varlablllty W1th1n a“communlty -(1 e. that' sampled by

‘-representativeness) can become expllcltly recognlsed as dlstlnct5

associations (and hence require inclusioén under the crlterlon of

'comprehen31veness)

R

Envirdonmental domains

" In part-aS;a responselte the shortfall in,‘and'resources required

to obtain, consistent biological data, - there have'been ‘a series of -

env1ronmental cla531flcatlons of Australla,' or parts thereof,

based upon- cllmatlc and phys1cal characterlstlcs (e. g Laut et al.
1975; Rlchards et al31990, lesetwal 1992) These schemes also




vfhave the proclalmed advantage of addre331ng process rather than of
'd31mply descrlbing pattern'(le et al. 1988) or” recognlslng and
'dellneatlng pattern Ain the env1ronmental factors flrst and then5
irelatlng thlS to the dlstrlbutlon of plant communltles (Rlchards
et:al.,l930)t. A mapplng of env1ronmental domalnsf produced by’

 .CRES - and ERIN, has been considered recently for - deVlSlng a

»reglonallsatlon for Australla (Thackway”l992 Thackway & Creswell-“'

- in press)

One of the most established of environmental mapping: schemes' is

AEGIS (Australian Envlronmental'Geographic.Information'SyStem),a

"developed by le and colleagues at CRES Richards ét‘a1;:(199o)

descrlbe 1t thus

“;ﬁAEGIS'is hasedfon‘the,concept‘that'it is possible to define
E a'minimum'data set that'Will satisfy'the7needs of most land;m

users. ThlS mlnlmum data set is based on those relatlvely»*,'

:stable and tlme 1nvar1ant components of the env1ronment thath.

'_underpln key physical _processes and blologlcal,responses
These are as follows ”-3 ST ' ‘

cllmatlc attrlbutes'(e;g} solarlradiation, temperatureﬂ

_prec1p1tatlon, evaporatlon);

. terrain attributes (e.g., eleVation,,slope,haspect,:relief,_.

landscape position);’
. SUbStrate‘attribntes (e,g.vgeology;.regolith, soil).

Primary*attribute'data ‘relating. to these three components

prov1de a ba31s for modelllng light, temperature, water and -

_nutrlent reglmes at. landscape scales and through a more
rgenerlc and process—based -approach to predlctlng the

'dlstrlbutlon and abundance of_plants and anlmals“'




This. cla831f1cation also has the fleXibility (9arbitrariness) of

'being Capaole of . further manipulation by~ possible weightwncs of

the 1mportance of any of the contributing attributes . H. NlX noted

_that for any env1ronmental domain claSSificatlon of Australia w1th"

fewer than.lOO classes,. that class1fication was’ dominated by

c1imatiC'factors, when about 200 classes were defined terrain

parameters became influential and when more than 200 classes were

_ldefined substrate parameters became 1mportant

- The- extent to which thlS combination of characters relates to the
*,distribution of ind1v1dual spec1es has’ not yet been Widely tested

- however the,arrangement of ‘some of these characters in BIOCLIM

(Busby 1991) has “been shown to prov1de good. models for the

’distribution_of many elapid snake;(Longmore 1986) and rainforest>

vertebrateS’_(Nix"& Switzer 199151"a3' well'asiffor lHleldUal

species fof' some conservation ‘interest '(e'gL Busby 1984;

Lindenmayer et al. 1990) ;Both M Brown . and H. Nix (duringjthe -

‘seminar discu831ng this paper) noted,that surficial geologyLCOuld

:not yet” .be satisfactorily,kincluded in environmental domain

analysis, a'problem given the good relationship repOrted'between

‘surf1c1al geology and the distributlons of . many plant and animal;

-_speCies and communities (e.qg. \Wana;Skl & Gambold 1992) .

Environmental'domains‘have been used for modellingldistributions

and for des1gning and allocatlng reserve syStems‘in’seyeral‘

. regions inyAustralia, including northern Australia (Nix et al.
1988), SE Forestsiof NSW (Richards et~ al 1990) and Tasmania
(Williams 1989; Lewis et al. 1991; Nix et al. 1992). Richards et

.al. (1990) recommended'that “env1ronmental domain analys1s should‘

;be the primary guide to ldentify additional areas. for reserves"

7

Kirkpatrick &  Brown (1991a) examined the representation of forest.ﬁ'

types and higher plant spec1es in a reserve network based on

‘enVironmental ~domains- for Tasmania, and found that (a) domain

»analySis was more successful at. capturing biodiverSity when the

size of the selected reserves was,increased,,(b) species w1th-




'restrlcted dlstrlbutlons were poorly represented,'and~ ()h sOme"f

forest types and some specres 1n hlgh ralnfall env1ronments were*c-

. over-— represented f Klrkpatrlck further commented on a prev10us

idraft of thlS paper _"work done. on - predlctlng the dlStrlbuthH of ﬂl'

rare specres 1n Tasmanla suggests that some types Jof dlstrlbutlonS”

. are not’ easily predlctable u31ng thlS technlque " On theoretlcalfll.»

V»grounds 1t could ‘be expected that spec1es w1th dlstrlbutlons that;

-are largely ‘a response to the contlnued avallablllty of rare

'idlsturbance reglmes, or are the product of mlgratlon hlstory,

would not be amenable to-. thls .type of analy51s“' 3 In ‘their
_subm1581on to HORSCERA, the ACF and WWF clalmed that “the poor'el

representatlon of rare spec1es is a crltlcal falllng of a phy31cal

.bdomaln approach to. conservatlon plannlng (as) rare_spec1es.are}

often more Vulnerable to extlnctlon“

" Land systems

‘._Land system mapplng, a- technlque developed by CSIRO in" the l9SOsf_g,f§'

{_1ncorporates a range of topographlc, vegetatlon and 301l‘yar1able35“5

(e.g. Chrlstlan & Stewart "1968) , essentlally 1ncorporat1ng some-{f

blologlcal characters lnto env1ronmental domaln analy51s Thls‘,_f

ybreadth of . contrlbutlng factors glves the scheme potentlally a
reasonable llkellhOOd of prov1d1ng -a good assocratlon w1th ‘the .

dlstrlbutlons “of '1nd1v1dual 'spec1es :ﬁ' However,. land system.v

cla381f1catlons remaln extremely subjectlve, and there has been

vllttle research on their ablllty to descrlbe the dlstrlbutlons of_

_plant or anlmal speCLes (e -9 Pressey in press) ' Although very'

'many reglonal land system surveys ‘have been undertaken (e.qg. Blaln:
*det al. 1985), these show substantlal varlatlon An scdle, and many

‘,geographlc gaps remaln

:There‘haVe been'a‘numbertOf studies'whlch-have uSed land'sYstem'

.mapplng as the. base for reserve selection procedures (e 9. Purdiem

"1985 Pressey & NlChOllS 1989a, Pressey 1n press) . Laut et al
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(1975;vl980) presented a basic land system descript'on‘<3f all
catchmentS‘in‘AustralLu. These were initially used as the. basisg. -
for the National Indéx of Ecosystems (Thackway 1989), but have‘now'u

mlargely been superceded by‘more¢adVanced-systems, Such as AEGIS.
'v'Vegetation classification and mapping

iAustralia w1de vegetation maps eXlSt (Carnahan 1976 AUSLIG 1990;
NFI 1991), although these are of limited ‘use. as templates for
reserve deSign because of their scale and lack of pOint -based
‘digitised.runderlying data,_ However within the _States and
Territories, and ford‘local regions 'within the states, more
detailed vegetation maps have formed a pivot for . reserve deSign»
(e.g. NT Government_ submission to HORSCERA, Pressey 1990

Kirkpatrick & Brown"l99la, Land Conservation CounCil Reports in
Victoria (Frood & Calder 1987 Scott 1991)), and their overt

representation of a tangible env1ronmental feature has in - some

~cases favoured’ their use ahead of synthetic climate/phySical,'

claSSiflcations " Further, the relationship,of the distributions
(and diver51ty) ‘of many mammal and bird'species with vegetation
structure and floristics has been a touchstone: of the- description_

and definition ‘of habitat,'not least in Australia (e.g. Recher

'1971; Newsome,l973). SpecHt-(1993) provides an example.of’thisf.p.

- argument : "As most animals depend on particular plant communities'
'forffood, shelter, and nest- SJtes and’ 31nce plant communities can’
b.be relatively ea311y studied and ‘should be conserved for their own
.sake, one can readily substitute major plant community for major
ecosystem“. 'Nonetheless, thereshave been remarkably‘few tests:of
'the‘extent,to Which'vegetation classification'andAmapping is
~useful for describing theidistributions of animal species (e.g.
Fox & Fox 1981; Woinarskiv&dTidemann'1990; Woinarski & Braithwaite

in press)




Vegetation.classifiCation and mapping is*itseif a:complex'task,

and 'fJ serieS"of 'shortcuts' hasi’achleved w1despread SA8€. rT

”qInterpretatlon of aerlal photography or. satelllte lmagery can'
-,prov1de a qulckly derlved estlmate of canopy cover, tree helght

_and domlnant tree spec1es ‘As thlS 1nformatlon is also dlrectly-

related to commerc1al timber value, mapplng of" forest types has
wide currency - While the 31mpllc1ty of thlS approach and the

sparseness of data requlred allow the rapld productlon of maps,

these also represent serlous dlsadvantages when asse351ng the-

g value of forest typology as a surrogate for the dlstrlbutlon of] :

1nd1v1dual spec1es

" Much more yintensive« field_cwork"ish'required.:to'rcomplete full

_sinventories'of'plant speCies'at a sufficiently intricate'network"

of SlteS to- produce a- florlstlc class1f1catlon and map of plant

: communltles.f For 'd number ‘of reasons (Klrkpatrlck & Brown 1991a),

a“mapping of these florlstlc communltles may bear little

'relatlonshlp to: that of forest types Vegetatlon communlty:"’

YL descrlptlon and nmpplng has several dlStlnCt advantages over :

forest typology

- 1t offers more detalled 1nformatlon on d;fferences
dlver31ty w1th1n and between units; I

- 1ts resolution can be. manlpulated to any spec1f1ed level
- it prov1des 1nformatlon on the dlstrlbutlon of 1nd1v1dual

'spec1es, and

-. it allows the. detection of'rare"Or,restrictedvplantf

~ communities.

"‘cherithan its laboriousness,vvegetation‘communityvclaSSificatiOna;-

and mapping fsuffers the same" disadvantages as that' of ,otherﬂ
oenvironmental'classifications: thefunits described:areusomewhatv‘
=artiflcial constructSArepresenting or7distorting an underlying.

- contlnuum,- and . they generally prov1de only ‘an’ instantaneousp

descrlptlon, ‘hence falllng to portray poss1ble successional’

*dynamlsm ‘ They also prov1de llttle structural 1nformatlon, yet




vegetation structure, and the avallablllty' of hollows, is an-

important detelmlnant GF habltat for many forest anlmals \hbg,
:Smlth & Hume. 1984 Imnney 1991) : P” Sattler'also noted ln

_comments on a previous. draft of ‘this 1ssues paper that a. glven

'florlstlc communlty may occur across a range of geology or 301ld
..types,'and that thls env1ronmental varlatlon should be properlyp_

ncons1dered in reserve de51gn

'Integration of'plot—baseddenvironmental_data';_

_Recently, 'NFI and :ERIN have coordlnated the 'disparate

‘environmental pro forma used in dlfferent States,'and eétablished

ISubstantlal common. ground 1n ‘the- selectlon of what env1ronmental

';attrlbutes to measure, how: to measure and code them, plot 31ze,

and'classifiCatory techniques (NFI. 1990, Bolton 19923 Dyne‘1§92).

The attrlbutes 1nclude many of. dlrect 1mportance to animals (e. g’i
hollows, ‘water sources) such that the resultlng env1ronmental'
descrlptlons may - be expected to have substantlal power to- predlct,

anlmal dlstrlbutlons " -Such iann 1ntegrated scheme; shouldf

jsubstantlally 1mprove the value of env1ronmental clas51f1catlon

‘and mapplng

Note that-'in some cases.mapping of enVironmental'variation'may not
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'be mandatory for conservatlon assessment and reserve design: fthe.f

'_analy51s and claSS1f1catlon of systematlcally and 1ntens;vely.'

collected data may prov1de suff1c1ent 1nformatlon

'Choice’of templates»«“

Y

:dNo clas31f1catlon w1ll prov1de the idealytemplate_for species

dlstrlbutlons As - a. 31mple example, Within:one study area the

distributions of birds and mammals could be”relatively wellf

described by1vegétation'characteristics, but'that of'reptilestaSVd




vvefar better explalned ‘by: substrate condltlons (WOinarski'et‘al;
~l992a, W01narsk1 E Gambold 1992) leeW1se patterns -in' theuf'

.'r_dlstrlbutlon of snalls in Klmberley ralnforests varled apprec1ablyx'
'from ‘those of vertebrates (McKenzie & Belbln 1991)“Ind1v1dualf.'

:.spec1es have 1dlosyncratlc dlstrlbutlons.

liThe task then of choosmng what scheme to. use for a partlcular area‘
~is at least partly pragmatlc, determlned by what schemes are

.:avallable (and at what scale) and what resources are avallable for’f

1ncrea81ng the resolutlon of ex1st1ng schemes or in undertaklng,ﬂ_

the - fleldwork requlred to prepare new schemes . The problem w1th“"

lsuch pragmatlsm is - that varlatlon between_ reglons in thej

-env1ronmental classrflcatlon used as the reserve template w1ll"b

result 1n severe problems Ain attemptlng to compare conservatlon“

status between reglons and in deriving natlonal overv1ews

- Of course, repreSentation of environmental variation within a.

bselected reserve network is 1mproved where several env1ronmental o

clas31flcatlon schemes ‘can be comblned,'elther 51multaneously (by

blayerlng to form a, new set of,classes as the product of the
”constltuent cla351f1catlons) or'ln serles (by examlnlng theb

“,representatlon of the classes of'scheme B in a set of proposed;7
'reserves chosen on the ba31s of . scheme A) Preference for one -

scheme over another can be accommodated ea31ly by welghtlng ‘the

,requlred mlnlmum representatlon thresholds

’;Ch01ce may not be crltlcal if a range of cla331flcatlon schemesf

:largely tell ‘the same story In some cases good agreement has _b'

- been demonstrated between varlous schemes, for example Rlchards et d
'al (1990) reported that a forest type class1f1catlon in theyt
- South- east forests was tolerably congruent w1th ‘a florlstlc,'

communlty scheme, and that both showed ‘clear similarities with ant»'-

envrronmental domaln scheme Klrkpatrlck & Brown (199la) reported‘

less: good matchlng between env1ronmental domalns and florlstlc

communltlesbln Tasmanla.~ Klrkpatrlck also noted 1n comments on -a -

preVious_draftg'that "Vegetatlon mapp;ngmunlts‘are also,llkely to




© be better'predictors thanaenvironmental_domains/,because they
_cla531fy on blOlOOlCuL grounds, -not on the‘grounds of more remote
factors. They are also llkely to ‘be better predlctors than land
‘systems,vthe unlts of whlch are- geomorphlcally based, and conta;n

catenas of - vegetatlon types".
What-propOrtion‘of_eaoh-environment should be reserved?

. The principles of comprehenSiveness, "adequacy - and
representatlveness as currently defined do not’ inform the spec1flc

‘issue of 'what proportlon of each 1dent1f1ed env1ronment should be

reserVed°"' The RAC addressed the. 1ssue of mlnlmum reservatlon
Various subm1331ons were made to the Inqul'y‘ about possmble

»mlnlmum threshold levels

The . ACF suggested that reservatlon targets for Australla should be -
'set at 30% for dlsturbance re31llent communltles and for species. .
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in general, 60% . for communltles and - spe01es that are rare Oor -

vulnerabie to d;sturbance, -and 90% for'communltles and spe01es

that are endangered by current dlsturbance ‘regimes or cllmatlc,

:change

'_The'IUCN'spécifies minimum levels of representation in'reserveso

’,that are used widely by land management agen01es in many countrles

to- assess 'reserven ‘adequacy’'. ;Thed IUCN 'guldellnes‘ set

,representatlon'fat 5% of the existing “area 'but recent .

‘recommendatlons have proposed that thlS reservatlon target should

be lncreased to 10% for the 'main ecologlcal reglons of a country'

and that the new target should be achleved by 2000 AD (IUCN et al.
1991 ,p 179) ’ '

'In the’ANPWS submission to RAC it was stated that.no‘clear.and
easy rules for-deffning adequate'representation'exist,_ Rather, in

.some instances adequacy might require the reservation- of all




examples of an'ecosystmn ‘whereas in'other’circumstances only

relatlvely ‘small ‘levels: of: representatlon mlght be adequate to

jmeet conservatlon objectlves

- Overall, ‘the RAC: Inqulry was. unable to. deflne crlterla for what'

'fconstltutes adequate reservatlon ~ The Inqulry recognlsed the need:-

for such rules of thumb in the absence of alternatlve approaches, o

and . it. recommends that more attentlon be glven to the questlon,,ff’“

1 concludlng

,urepresentatlon thresholds should be establlshed on the basis bf

‘a flex1ble approach that takes 1nto account knowledge of the
s range of factors relevant ‘to the conservatlon of spec1es and o
Aecosystems, 1nclud1ng rare and endangered status, ‘the extentf
. of loss or - modlflcatlon since- ‘pre-European tlmes, present,

dlstrlbutlon and locatlon, surroundlmg land vuses 'andh

_prox1m1ty to hlgh use areas, vulnerablllty to dlsturbance and""

.'populatlon VJ.abJ.lJ.ty " (RAC 1992, p. 199)

ha

: ThlS flex1ble approach should not be seen as . complete lalssez-'

_falre some crlterla need to ‘be establlshed, even if those levels

vary between dlfferent communltles or spe01es Selectlon programs

such as CODbA". need levels to- operate on.- Also, if conservatlon
' blOlongtS aren't forthcomlng 1n settlng thresholds for adequacy,"_
'then thresholds are 1nev1tably establlshed anyway, elther by'f

default or by the proponents of alternatlve land—uses

v

flex1ble adequacy thresholds

. "a more flexible'method than the specified minimum‘proportion

whereby a. hlgher proportlon of - small and -more. ‘unusual
domalns and of domains’ where 31gn1f1cant dlsturbance has-
'1taken place, would be - conserved To achleve thls objectlve,e”“
,-1t adopted thé pr1nc1ple that not- less than 5/ and up .to 100’;
of each domaln be reserved but w1th a’ mlnlmum reserve area ‘of

"Richards - et al. (1990) prov1ded -one example ‘of - exp11c1t but-_




’10km2 For this rule a) to apply, the domain Would be
d:largely 1ntact and’ fu'l/ fortsted ~'Tf the vegetatlon on av’

'domaln is - fragmented by nlearlng or partlal clearlng, rule'

'rb) would,apply so that a. larger mlnlmum area . of the domain

.Should: be conserved where p0331ble, and the Commlttee

suggésts-thls be 20km2,;;. some- exten51vely ‘cleared domalns’.
”would need to be: partlally reforested to achleve the de51red '

mlnlmum level of reservatlon“

Anotheri'issue, ~although deflnlng comprehen51veness more than

“adequacy, . 1s whether almlng to 1nclude all env1ronmental classes

. within reserves 1is. reallstlc Based on submlsSLOns from ‘the

..Queensland Department of Env1ronment and Herltage and Sattler (in'
press), HORSCERA (1993) recommended that a protected area system"
should set a minimum target of at least . 80% of bloreglonal.‘

‘ecosystems (with the’ conservatlon requlrements of the remaining

20% being"met by.off reserve measures). - A problem-w1th ‘this

,threshold'is’that the ~unreserved residue_probably'consists of -

fthoSe' classes in ‘most parlous conservation status, being. -
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"dlfflcult" to 1nclude in a reserve system because they ‘are the =

'amost economlcally valuable, already much modlfled or fragmented or

"mostly on ‘alienated lands Aas noted prev1ously a' range of -

' inquiries and processes, 1nclud1ng the NFPS, has endorsed'the'

concept of comprehensiveness as a. central theme of reserve design:

this 1mplles that a suff1c1ent reserve system must - contaln all»

‘env1ronmental classes deflned




”,“3;iii.(c)fa Cases-apart?:‘old'grOWth-forest.and'rainforests
Oldﬁgrowth-forestS“

=The conservatlon adequacy and management of old growth forests has:
‘been controver31al - the communlty 1s'-concerned that these o
fecosystems are adequately protected and conserved 1n perpetulty.

As well as supportlng a dlver31ty of spec1es often largely or_.l

'totally dependent on these forest ecosystems for habltat, old.h

,growth forests prov1de a range of "'essentlal llfe support'
serv1ces ‘to . humanity 1nclud1ng' non blologlcal and ecologlcalf
values. . Many of - these values are '1ntang1ble and stem fromn

"‘personal experlences such as beauty, w1lderness or splrltuallty

Old growth forest ecosystems have partlcular value under the”
' follOW1ng Crlterla for the Reglster of the Natlonal Estate ‘

A.Z*vaportance in malntalnlng ex1st1ng processes or natural.3
i systems- at’ the reglonal or natlonal scale. » _ ‘ R
‘;B;i_ Importance for ‘rare, endangered or uncommon: flora,ig‘
fauna, communities/ ecosystems/ natural-landscapes or
o phenomena, or as wilderness. SULERE TR ' '
el Importance’ _for?,lnformatlon contrlbutlng to W1der[>
understandlng of Australlan natural hlstory, by v1rtue-
of thelr use as research sltes,_ type',localltles,y
‘ ?reference of benchmark 51tes ) "p N _" |
D,l:=Importance 1n' demonstratlng - thef.“principle
. characterlstlcs of the range of landscapes, environments_{
- o ecosystems, the attrlbutes of Wthh 1dentlfy them as-

belng characterlstlc of thelr class.”f




Note howeVer;- that unlike wilderness dwhiCh' is 'explicitly
recognised in National.Estate”driteria, old—growth forest: is not

spec1f1cally ldentlfled w1th1n thls framework

Varlous deflnltlons of old growth forest ecosystems have been

proposed (Table 6) ' RAC (1992) found that "the concept of ’old;f"

'-growth forest' encompasses a complex mixture of the measurable

blologlcal attrlbutes of forest ecosystems and a range “of
1ntang1ble personal Values assoc1ated with experlence (dlrect or'
-1nd1rect) of the forest env1ronment . It is thlS comblnatlon-of_

"the measurable and the 1mmeasurable that credtes the dlfflculty in -

defining and estimating the ‘extent of old growth forest

ecosystems "

Most deflnltlons of old growth forest typlcallj 1nclude some or
~all of three crlterla ' the absence of disturbance associated w1th_‘

European activity; the presence: of old trees that are sometlmes”

'described as 'ovér-mature' or 'senescent'- and high structuralfﬁ'

,diversity (that is, many different growth forms) . The concept of .

'old growth has been used to refer to the oldest forest that has
'remalned relatlvely free of European - dlsturbance w1th1n a reglon
But lt can. be dlfflcult ‘to unamblguously 1dent1fy such forests
Consequently, the RAC (1992) called these forests *unlogged'
- which could include areas "llghtly logged before logglng act1v1ty

. was. recorded as well as relatively ‘young regrowth forests,

'prev1ously undlsturbed by European act1v1ty, that have resulted_ i

from ‘natural dlsturbances such as w1ldf1res There was however

”dlsagreement 1n the communlty as ‘to the approach of the RAC on

this matter

'The RAC (1992) found that the‘term"old growthf had been used to
emphas1se the ecologlcal qualltles of stands of trees. approachlng

the limit of their llfe‘span The Inqu;ry nomlnated to.call_such

forests 'ecologlcally mature' These forests‘are often not, or

only slowly, 1ncrea51ng 'rn, biomass and they may support a .

relativelyehigh diversity of species.




fTheﬂRgb"limited”its*use'ofjthebterm.'old growth”foreSE"to%those
'foreSts that'are“both negligibly diSturbed and-ecologicallyfmature7
‘and have hlgh conservatlon and 1ntang1ble values It recommended'

that use of the term old growth ‘be used only in relatlon to those’

forests meetlng this. deflnltlon
: ) t

A natlonal workshop sponsored by NFI Was recently held to con31derx .

:deflnltlons and attrlbutes of old- growth forests (Dyne 1992)
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Relevant attrlbutes and characterlstlcs of old growth forest wereq,.

pldentrfled, and are generally cons1stent w1th those presented 1n~

.Tablea7.

The representatlon of old growth forest is.a simpllflcatlon of

ecologlcal reallty 31nce many - natlve forests cannot be easily
‘fpos1tloned along an age - gradlent : Slmllarly, the gradlent of37n
jdecrea51ng ‘disturbance. is more complex than the: representatlonf

"~suggests because'disturbances-can be .'natural' or the result of.
‘huﬁan lnterventlon . Both of :these factors compllcate the

'ildentlflcatlon and approprlate reservation of old- growth forest

" According to the»RAC 11992), “theloccurrence Of;fires,feithert

vdeliberately or accidentally lit by'humans; ‘does not necessarily;‘ L

;freduce the old growth characterlstlcs of .a- forest } Intense_u'

wildfires may klll.most trees and thus severely modify anyf'
characterlstlcs a33001atedf With'7maturity[ ibutﬁ mild fires,

1nclud1ng occa31onal prescrlbed burning, may have little impact on = -

s

wthese same characterlstlcs."

" The Vlctorlan Department of Conservatlon and.- Natural Resources is

'undertaklng a survey of old growth forests in East Glppsland

P. Woodgate prov1ded a ratlonale for,deflnltfons usedlln that"

h»study

~"The study team considered that, for a . given forested

vegetatiOn”-COmmunity,'.the’ mostl significant. old;growth'




' VCharacterlstlcs were represented by stands that. comprlsed the
- oldest pusslble growth stage and least alstulbe forest for
that communlty . These stands constltute “old- growth forests,
The ‘study ‘team further con31dered that = old- -growth

characterlstlcs, in a contlnuum of dlMlHlShlng presence, were:

also to be found in younger stands, or more dlsturbed stands

The p01nt at whlch a partlcular stand 1o longer constltutes

-an’ old- growth forest 1is most subjectlve and llkely "to. be

dellneated only through arbltrary and dual a331gnment of a

' growth stage threshold and a dlsturbance level threshold

A whole ‘suite of . characterlstlcs has been 1dent1f1ed ass

belonglng to the broad perceptlons of what constltutes old—

89

growth forests. Only a small number of these can be used 1nu«-

practice to_ dellneate ,these, forests. In our study they_

- comprised: growth'stage%'crown density, flOrlSth communlty‘

b and  type of “disturbanceg{(human induced; ;lncludlng

'clearfelllng/selectlve logging, fuel reduotion“,burning}_‘

agrlcultural clearlngﬁ’mining.and-grazing;fandrnaturally,

'5‘ 1nduced, with wild=fire being the only}example).

Ly

'-The growth stages were descrlbed .by some qulte .prec1se:-v

" morphological characterlstlcs developed by ‘Jacobs. in 1955 for
‘,Eucalyptus pzlularzs (Blackbutt) ' These were readlly
detected - on aerial photographs and could be applled with

fconfidence to most eucalypt domlnated communltles However,ja
non- eucalypt communltles such as Bank51a Woodland requ1red~

j thelr own su1te of morphologlcally deflned characterlstlcs in.

order to recognlse 'old—growth'

]"It was this requirement’which'drove thevneed\to_identify-

floristic communities.

hForest'wadeefinedhas.all.woody‘vegetation greater than 10%
crown covervand,Zm tall tohinclude<the broadestzspeCtrum of
woody vegetation types. . This definition opens up the

L




ip0551b1l1ty of 1nclud1ng mallee, brlgalow anmd other woodland,

'Tcommunltles 1n the con31deratlon of old-growth forest

'”Consequently, the study team has recommended a- deflnltlonf

that spec1f1es old growth as negllglblly dlsturbed forest

domlnated by 1ts oldest growth stage A fuller and morejpw”

-.descrlptlve deflnltlon w1ll be 1ncluded in the report of . thlS

'work whlch 1s due to be publlshed w1th1n a few months

The definition‘develqped'for the East'Gippsland study:clearlyl~itfbr

_,has practlcal appllcatlon It may well be able to form the
h‘ba31s of a natlonally appllcable definltion In v1ew of the:
tnumber of studies that are. just about to commence around
leustralla 1t is. 1mportant that the 1ssue of the definltlon be.
dealt w1th as soon as poss1ble Perhaps the best way to‘"

resolve thlS questlon is to convene a technlcal sub- commlteeh'

‘out of . ‘the jOlnt ANZECC/AFC process, w1th ERIN, the_NFI and

i

e

other key partles 1nvolved "o

_An'operational procedure'for”determining the'extent of’oldAgrowthf

forest was outllned 1n ‘a recent national workshop and the NFI. was,:"'

‘*proposed as the survey coordlnator (Dyne 1992) . The true extent e

of--0ld growth forests 1n Australla is. unknown the 31tuatlonf
,belng summarlsed ‘well by the Australlan Herltage Comm1331on -
}Submiss;on [Subm;351on_850, p.,30)_to the RAC Forest and Tlmber‘,

'Inquiry{f'

',“There is a lack of detalled 1nformatlon about the types,f

extent .and locatlon of the old ‘growth forests remalnlng in’

‘.)fAustralla _Ihus 1t “1s not p0351ble, at present,'to sayi"”

'exactly how many types of old growth forest ex1st, or how

rare varlous types may be. .

In the absence of comprehens1ve and rellable estlmates of the S

extent of remalnlng old growth the RAC Forest and Timber Inqulryu;’

used unlogged forest as a surrogate for these ecosystems . At the

,,“‘
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same time, the Induiry explicitly stated:that”nnloggedfforest”isflt

not equlvalent to- old growth forest. "Rather,‘thc RaC considered -

,old growth forest to be an- ecological subset of unlogged forest.

On the basis of this limited approach the RAC (1992) reported the -

follow1ng
- Approximately 22 per cent of Statejforest_iS'unlogged{

Approx1mately 64 per cent of conservation reserves is

unlogged

—‘Approximately 38 per‘cent of all remaining rainforest is

‘unlogged}

- Approx1mately 18 per cent of all remaining eucalvpt forest;

is unlogged

- ApprOXimately half of all remaining eucalypt forest in

conservation reserves is unlogged

. - For three eucalypt forest'groups, 'south- eastern dry forest"b

and woodland, north eastern coastal  eucalypt forest, and

river red gum forest, less than 10 per cent of the,totalh

- remaining forest is unlogged.

The RAC (1992) also estimated how much of the forest estate is
unlogged and currently represented in the conservation reserve

system

5 Approx1mately 14 per cent of all remaining unlogged forest,?

and woodland is in conservation reserves

,Approx1mately 9 per cent of all remaining unlogged eucalyptlr

.forest is in conservation reserves




?‘Apart from the mangrove and swamp forest group, no foreSt_
groups have more than: 27 per cent of thelr lemalnlng unlogged“

varea ‘in: conservatlon reserves

Six forest‘groups have less “than 10 per’ cent of thelfv‘

”»remalnlng unlogged area in conservatlon reserves

;Even glven the gross 1nadequac1es of . u51ng 'unlogged' forest as a
?.surrogate for estlmatlng the extent of the. remalnlng -old growth_
 forest ecosystems ~in . Australla, the llmlted 1nclu31on of old:

,growth forests in conservatlon reserves 1s strongly ev1dent

A further compllcatlon w1th prov1d1ng adequate'reservatlon for

_‘old growth forests. is  that .they derive from younger- growth‘
forests ‘Reserved oldfgrowth;_forests may gradually (or

:preC1p1touslyf decline in- area because of natural dlsturbance

- events, most notably fire'e Wlthout long term plannlng through~

protectlon of forests of - younger ages,_old growth forests W1ll*

dlsappear from the landscape

P, Woodgate prov1ded further comment on. reservatlon of old growth

forests

“There are 3 conSJderatlons in. de51gn1ng reserves for old— :

growth forest

(1) representatlon of old growth w1th1n each fﬂorlstlc .

communlty

"(11) representatlon of younger forest whlch 1s currently
negllglbly dlsturbed (thlS 1is future old growth)

n.(iii) ensurlng that negllglbly dlsturbed non; fbrestl

communltles, present 1n the overall mosaic . .of forest
,communltles,v are used to max1mlse jthe contextual

' characterlst;cs.-(naturalness) of old- growth stands
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*(note; where T nse.the word;representatiVe I_alSofintend

to - invoke ~the ~ concepts of adeguacy — and.

comprehensiveness). .

As.with all forest, there are dynamic and cyclic propertiesf'
to oldegrowth forest A rlgld reserve system based on todays
’old growth' stands that falls to recognlse these propertles-%

strongly runs the risk of becomlng irrelevant at. some future

- time. Mbreover the small- sulte of mappable characterlstlcs

that sc1entlsts will use over the next few years to dellneate-'

old-growth prov1de no certaln measure of the many secondary

Hcharacterlstlcs " (such as faunal attrlbutes, functlonal

‘process and 1ntang1ble values) that may well warrant equalj
V'con51deratlon It is- these factors that underllne the need

to have a respon51ve approach to the long term dellneatlon‘

and management of these forests“-'

N
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" Table 6. Some definitions of 'old. growth' given to. the',RAC;T

Forest and.TimberfInQuiry (1992, p. 138)

¢
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"The New South Wales Government submltted that old growth forest;jf

..1s an area of natural forestvf

"1. showing relatlvely few or no szgns of dlrect dlsturbance by

. - human activity; . :
- 2. with, in its upper storey, many spec1mens of trees whlch
a) are overmature or . senescent, and

b) appear~ to be in the upper limits - for the expected_;

. longevity Of the trees for their site and specres, and
‘'¢) carry frequent crown and stem hollows suitable as

N

nesting or roosting sites for blrds, bats and. arboreal

mammals, ‘and .

3. with the ‘stems’ of dead trees standlng or present on: theﬂ

ﬂforest floor. (Subm1331on 200, Forestry Comm1531on of NSW
sectlon, app 14, p 2). ' : . »

The‘Victorlan Government submltted,

0ld growth, or ecologlcally mature . forest (deflned here as:'

those -areas least disturbed by past logging) .is recognlsed as;_f'

having habitat characteristic¢s that are - not found in younger
forest. - These characteristics derive - from generally high
’structural dlver51ty and relate to a high availability of ‘nest

-and 'den . sites and  foraging substrates.  These habitat

'characterlstlcs ‘make old growth forests critical for some .

species including hollow. dependent species, some insectivorous

- birds and certain llzards (Vlctorlan Government Subm1331onf

~_167 p.10) .

'The Australlan Conservatlon Foundatlon deflned old—growth forest

as, 'forest that has not been, or .has been ‘minimally, affected by

timber harvesting and ‘other. exploitative. act1v1t1es by Australia s~:i"'
European colonisers' (Submlsslon_ 322 p 45) o The Foundatlon":

"commented further,

The old growth refers to the fact that the current forest has

‘not had a history- of recent disturbance by human 1nterventlon,i» :

‘but has been regenerated and malntalned by natural processes

“Many of these forests are indéed old in: age, and this 1is why,
‘the phrase old growth came to be used. A more appropr1ate,~
‘term 1s 'undisturbed forests' as they may indeed be naturally_‘”
multi-aged or even young regrowth, providing: the regrowth was‘

_1n1t1ated by a natural event (Submzssron 322 p. 45)

The. Australlan Herltage Comm1331on dlscussed in detall the conceptzf

and values of old growth. forests:

'01ld growth: . forests are communities whlch;-are -the'~olderr,.

'-developmental stages of the forests, :and characterised, at
least in part, by low growth rates of trees in the tallest




- stratum; low to zero blomass productlon of trees in the

‘tallest _stratum; trees in the tallest stratum are mature to -
senescent, trees in . the tallest ‘stratum ‘have  very hlgh 
biomass and are usually more than c.100 years ~old. (SubmlsS1on-

85c, p. 28)

. The Western Australlan Government submltted, ’old growth’forest is
- synonymous with virgin forest --— 1e, forest which has been largelyv
unmodified by timber cutting or agricultural clearlng since the
-. time of European settlement’ (Subm1331on 194, P 37) ' : : '

‘ertlng in response to the Fbrest and Iﬁmber Inqu1ry s .draft -
report discussion of old growth, the Western Australlan Departmentv.

of Conservation. and Land Management .commented,
‘This definition [that is, the one used by the Inqulry] is in

‘fact that of virgin forest which may consist of forest of any -
age- and which may or may. not have old growth characteristics.

, The emphasls on the absence of ‘signs of European activity,
- rather than the actual old growth characteristics themselves
- is. 1nappropr1ate . The absence or otherwise of European
activity per se. ‘has no. ‘meaning in. ecologlcal terms. How old
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.growth characteristics were developed is much less. 1mportant .

'than the fact that they exist. (Subm1ss1on 451, p 3)"




Table'7"-‘ Some attrlbutes ‘of old growth forest ecosystems,
- including characteristics - that may alter old-growth status and

characteristics relevant to pollcy and management, adapted from

"the RAC (1992)

.Characterlstlcs lndlcatlve of ecologlcal maturlty
structural and compositional properties

relatively large trees and other plants for the area
relatlvely old vegetation in terms of developmental stage

. presence of large crown gaps (in .some forest types)

characteristic biotic composition _
presence of tree hollows (1n some forest types) or_fallen
lOgS o o
presence of indicator species.

some forest types)

. functional properties

characteristic levels of gross and net product1v1ty

stable nutrient cycles, ‘high lltter levels (in some forest
‘types) ' o : -

low or negatlve changes to standlng blomass , :
low .turnover of. species, forest structure and ecosystem'

functioning

Characterlstlcs that alter old—growth status
physical alteration’ or dlsturbance
blologlcal dlsturbance

Characterlstlcs relevant to pollcy and management con31deratlon
‘ aesthetic considerations - , _ : K
- wilderness quality . . T S /

size of the forest 'stand o "

spatlal context of the forest

public perception and opinion

. ease of long-term maintenance:
ownership :

presence of certain growth forms (for eXample, epiphytes in\

[

[




- Rainforests . ', T
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' Ralnforests dlffer from many Eucalyptus forests 1n now belng _i'”

ncharacterlstlcally patchlly dlstrlbuted, to the extent that much
,of the ralnforest estate is too small to be mappable at most',' :
scales (e. g. Russell Smlth 5 Dunlop 1987 “Kimber et al. 1991y,
ThlS patchlness may create spe01al conservatlon problems (Winteri
1991, McKen21e & Belbln 1991 Russell Smlth et al 1992 House &

g Morltz 1992)

'*—:single'patChes chosen“as representative Of~afrainforestl"

‘ communlty are unllkely to contaln a hlgh proportlon of : the',ZJ

~spec1es of that communlty (Russell Smlth & Bowman 1992)

.-.ralnforests often contaln a hlgh proportlon of endemlc and'

spec1allsed specres (Adam 1992)

- many ralnforest plant and animal . species occur'in'only-a

»small number of patches, and the dlstrlbutlon patterns across. .

“patches» of . such: rare spec1es tend - to “be- 'speC1flcallyp';f

'idiosyncratlc (Solem " & -McKen21e 1992 Duff et_al;t:l992,.

‘.Russell Smlth & Lee in press)

- vertebrate (and'invertebrate) veotors‘are'often~importantfin‘

_permlttlng dlspersal of ‘plant spe01es between patches and

'»_malntalnlng the genetlc dlverSLty of speCLes W1th1n patchesg;f

:(Jones & Crome 1990 W01narsk1 et al 1992b) In turn,,these;b

anlmal specmes may per31st only 1f flOrlSth dlver51ty rs

malntalned w1th1n patches and the number and 51ze of patches'

is malntalned in’ the landscape (Crome & Moore 1990 Russell- )

'jSmlth et al 1992)

Ralnforests may also be more vulnerable to dlsturbance than are

nelghbourlng forests, and 'thlS may - espec1ally threaten small
ralnforest patches (Russell Smlth & Bowman 1992) Russell Smlthl




_et’al (1992) and Russell -Smith & Bowman (1992) have'argued‘that

actlve -local management may be requlred to maintain. 1nd1v1dualf

_ralnforest 1solates, and the sustalnablllty of gene flow ‘between

gpatches w1ll requlre the protectlon of dlffuse connectlons (e.g{

riparian corrldors)' and’ careful thought ‘about the spatial

arrangement of patches chosen to- be retalned

In part ‘because of thelr general relatlve susceptlblllty to,,
dlsturbance, the dynamlc'relatlonshlp ‘between ralnforests and'
Eucalyptus forests_ can be heav1ly 1nfluenced‘hnr management

"practlces . The flUldlty of" thlS relationshipfvand the sometimes

slow pace of succe331on from Eucalyptus forest to ralnforest _has

- led to deflnltlonal dlsputes and fallures to 1nclude incipient

"ralnforests or "mlxed forests" w1th1n ralnforest reserve systems
_(Cameron 1992 Klrkpatrlck 1992) ‘

N

Inidesigning'forest'reSerVe netWorks[ rainforests may need to . be

accorded some spec1al recognltlon - This is written into'

'leglslatlon in several States (e g. Vlctorla, ‘New South Wales) .
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f3,iil}(d)}  Species.

v'.Fitting1indiyidual'speCies”in

Reservatlon based “on procurlng representative areas of- all,f

':env1ronmental classes will not ensure that all spec1es w111 be
_1ncluded, or w1ll persrst,‘w1th1n the reserve ‘system (Pressey in

- press).
- Some speciestwlllfbe omitted because:

- their. dlstrlbutlon lS not assoc1ated w1th the env1ronmental

cla351f1catlon used,

T
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- thelr dlstrlbutlon may be assoc1ated with the env1ronmental“"w

cla331f1catlon, but they occur patchlly or rarely w1th1n a

given class and those llmlted occurrences may not have been'

;ncluded within. that area chosen to represent the preferred'j o

‘env1ronmental class

‘Other spec1es 1n1t1ally may be 1ncluded W1th1n a chosen reserve

network, but w1ll not pers1st because

- their habltat may requlre a comblnatlon of env1ronmental

. ¢ classes not reallsed in the reserve network (e.g. edge

'species,.Regent Parrot Burbldge 1985),' *f-A'

—_their use of the landscape undergoes substantlal spatlal‘

changes,-w1th season_or wlthrralnfall,events (e g. moblle and-‘

migratory.species: Ride'1975;'Woinarski_et_al} l992b)

they depend upon a partlcular succe531onal stage of_the"

env1ronmental class (e. ‘9. MalleeFowl Wthh is ;largelya




dependant on mallee Whlch hasn't been burnt for at least 307'

years: Benshemesh 1990) ;-

< their- populatlon size and/or requlred area of sultablef

habitat w1th1n the chosen reserve network is too small;

100"

=~ deleterious processes not neceSsarily-connected.withzreserve, L

actions may be. leading to population declineb(e{g.,foxes:

.'[Kinnear'et_al._l988]; parasites [Tidemann-et al. 1992]).

‘As recognlsed in BDAC and ESAC (refer to Appendlx B) this group of

‘.spec1es merlts special consrderatlon in reserve desmgn,'and'there'

1s wide acceptance that reserve deS1gn based upon representlng

-

"env1ronmental varlatlon must be complemented by an examination of

the needs of thlS group of spec1es (ESAC 1992).. Meeting these

,needs may requlre carefully' con31dered deSign of  the .

representatlve reserves and/or speC1f1c reserve allocatlon ‘The -

“latter may be most approprlate for extremely locallsed spec1es, or

. for spe01es in Wthh a large proportlon of the populatlon breeds

(ox roosts) 1n only a small number of colonles

Whlle specral attentlon for these spec1es is- approprlate, this.may

‘present formldable dlfflcultles - It is by ‘no means always
apparent which- of these difficult spec1es occur in a reglon nor
" into Wthh .of the above categorles they fit. There may also be

only llmlted capa01ty for a reserve system to ‘meet - all of thelrr~'

1dlosyncratlc 1nd1v1dual requlrements

' Pressey Kin'press)gpresent.some'approaches.to‘addreSSing-thesei,"

problems. Steps towards a solution include:”

- rigorous investigations into “the relatzonshlps'

between ‘land classes and- the dlstrlbutlon of spec;es,

- focussing attention on rare and. threatened species;




;Aidentifying;’discrete areas or dlspersed features

“which  ‘provide .critical resources for.‘lnd1v1dual

'species;

.One 1ngred1ent of thlS process is. the 1dent1f1catlon w1th1n the-

»landscape-of "hot spots“ or locallsed 31tes with high dlver31ty

(e.qg. Dwyer 1972) One- problem Wlth the 1dent1flcatlon of such
31tes 1s that they are. rarely c01nC1dent for dlfferent taxa,_for}_~
'l example in ‘the United Klngdom animal and plant hotspots do ‘not

f'c01nc1de ¢(Georg1ades & Balmford- 1992),'-and in the  Kakadu

jConservatlon Zone areas w1th high dlver31ty for. blrds, mammals and
reptlles were 4in dlfferent locatlons (W01narsk1 & Bralthwalte

71990) Hotspots also tend not to 1nclude rare spec1es (Georglades

',5& Balmford 1992)

-For arld Australla, MortOn’(l990) argued that the per31stence of
spec1es within a. reglon depended upon ‘their access to, and the
pcontlnued~health of, llmlted but partlcularly fertlle (drought—

"re51stant).Sectors' More recently, this "refugla" concept has.
been extended to seepage areas w1th1n troplcal Eucalyptus forests'

‘(Bralthwalte 1990. Wllllams et al, in press)t Caves sultable for'

the roostlng and breedlng of bats provide another example of
locallsed 51tes Wthh requlre retentlon for- the conservatlon of

‘part of the forest fauna On a broader scale, le.(ln_press)

{1dent1f1ed mid- central Queensland as provmdlng al critical

‘Y;W1nter1ng area for nugratory blrd spec1es from south eastern

Australla : The management and conservatlon of some spec1es

retreatlng because of cllmate change may- - also requlre the

.ant1c1patory '1dent1f1catlon and reservatlon of 'partlcularJ

topographlc/vegetatlon comblnatlons Wthh can serve as refugla
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- autecologlcal research on ”spédies; which require -

_ several env1ronmenta1 classes{ I

- analys;s' of“>the llfe hlstory tralts- of the. ’species'

*’present in. order to prov1de an 1nformed assessment "of.
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which spec;es S may require more detailed’ survelllance

(the “ellmlnatlon plannlng" of Klrkpatrlck & Brown 1991),

- predictiue .modelllng' for. the 'distributions - of.

partlcular specxes ,
The establishment of relatlonshlps between env1ronmental varlatlon
and the dlstrlbutlon and abundance of 1nd1v1dual spec1es -Or groups

of spec1es is a cornerstone of ecology Where these relatlonshlps

¥

are satlsfactorlly demonstrated. and where the env1ronmental-

factors.concernai can be‘nmpped,,lt‘ 1s poss1ble to predlct,_n'

'distributions of individual speCies.{cTth prov1desva.powerful_

tool - for considering conservation planning. EXamples'of‘its
oappllcation for reserve selection’ 1nclude birds in thé South-east
eforests (Bralthwalte et al. 1989),, Leadbeater' s Possum
- (Lindenmayer et ai 1990) and Eucalyptus'spec1es 1n northeastern
and southeastern New South Wales (Austln et al 1984, 1990; Austln

'1987 Margules et al. 1987). Recent rev1ews haye been publlshedh

f»by Ferrler (1991) and Neave & Norton (1991)

Distributional data

vAccurate and comprehens1ve dlstrlbutlonal data are avallable for-c:f

only a ‘small proportlon of specres. Best 1nformatlon is avallable"

 for conspicuous vertebrates (e.g,:_natlonal atlas for blrds

(Blakers(etxal 1984),'state atlasses for_mammalszand reptiles

~ (e.g. for Victoria and Western Australla)f'and for rare species .

(e.q. ROTAP)

-‘Maintaining and-regularly-ubdating national'geographic3data‘bases

on rare species is a key component of accomodating’' rare species

into the selected reserve network within a region., This procedure

is endorsed by ESAC and BDAC, and is already undertaken'nationally,?.-

. for plants ("ROTAP": Brlggs & Leigh 1988). and on a State or. region

' basis for many taxa (e.g. Pressey - et al.'1991) There‘does‘not'_77




,appear to be any 1mmed1ate 1ntentlon for ‘a central compllatlon of

. detailed dlstrlbutlonal data for endangered vertebrate spec1es

(J.Hicks [ESU] pers. comm. ), ‘a’ surprlslng neglect given the-'
'endorsement of this procedure by ESAC and BDAC, -and the crltlcalyﬁe

x_lmportance of consolldated dlstrlbutlonal/abundance data’ about

endangered speclestfor the process of reserve selection.

MCIntyre (1992) has ‘cautioned that blases ‘in llstlngs of rare

'species (e g. w1despread spec1es that are 1n31dlously decllnlng
- “tend not to be: represented) lead to taxa at risk. not belng

'vproperly con81dered in reglonal land—use plannlng

- In.comments.on"a previous7draft,'Kirkpatrick'notedi

"we do have good dlstrlbutlonal 1nformatlon for av_veryf

'substantlal number of- spec1es (e.g. blrdS,' many. other,'”“

vertebrates, large numbers of hlgher plants, 1nclud1ng most- of_

-:;the rare. and threatened sp601es) lelted blologlcal
‘_dlstrlbutlonal lnformatlon is- llkel}r to .pr0V1de a better
predlctor for conservatlon of blodlver31ty than env1ronmental

adata because ‘some oOf the blodlver51ty 1s dlrectly 1ncluded

A'w1th1n the analy31s, non—lncluded elements of blodlversity are

‘llkely to be functlonally related to those lncluded, the mostfn'

endangered elements of blodlver31ty are llkely to be. 1ncluded
'.dlsproportlonately in the data set;. many endangered elements.

of ‘blodlver31ty do not. have~ dlstrlbutlons that can be

'ipredlcted from env1ronment, rather hav1ng dlstrlbutlons ‘that

‘are largeLy a functlon of dlsturbance reglmes, succe531onalf

fstage and mlgratlon hlstory

‘Data on both the diStribntion and abundance of spéciés' is

preferred for conservation | evaluation. Abundance data are

1mportant as- they prov1de a ba51s for assessing the relatlve':

1mportance of varlous habltats for spec1es/ as opposed to. 31mply

‘knOW1ng that the spec1es is’ present or absent at a partlcular

3.31te

o
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’ Most of the blologlcal data currently avallable for conservatlon

assessment is restrlcted to presence/absence from various sources N

~including. spec1men -backed observatlons from herbaria and museums,

opportunlstlc sightings (e g. road klllS) and fleld survey. The
age and rellablllty (in terms of the speC1es actually observed and

its pre01se locatlon or geocode),-of these . records varles greatly, .
as does their ease of acce351blllty for analy31s In. terms of the

latter, much of the spec1men—backed data held for 1nvertebrates 1slc

'yet to be transferred to computer _ Imprec1sron of locatlon (e.q.

'Rlchards et al .1990 Nix and Switzer 1991, Chapman 1992) and

. other factors ‘may limit the conservatlon utlllty of blologlcal
data, partlcularly in regard to spatlal modelllng (Austln 1991,

‘see below). Most of these dlfflcultles have been well known for
some tlme and numerous attempts have been made to rectlfy thec
'31tuatlon : More recently, con51derable emphasis has been glven to
fstandardlslng the types of data collected (e g. minimum data sets)h

fand the "way thlS 1is done (e.qg. data quality and pre01510n), andA

_1mprov1ng.survey-des1gn (e.qg. Austln & Heyllgers 1989; Margules &

Austin 1991) . " For. data standardisation and collatlon, ERIN and,“u

- the NFI have conducted workshops on key attributes and guldellnes"

"_for asse551ng biota (eg. Bolton’ 1992,.Dyne:l992), and establlshlng
MOUs for the sharlng of data (AustFor 1992)': Slmllar efforts have

been made by the _AHC regardlng natlonal estate values, whlch'
include biological values 'Even so, much more work remains to-bed

N R ,
done in thlS area - thus the assessment of conservation adequacy '

- must be seen'as an on-going" and iterative process

l"

dlstrlbutlon of specres One example is BIOCLIM. (Nix 1986; Busby
,1991), whlch.can be used to generate useful predictions based

.simply on species' presence data »Another more powerful example
is statlstlcal modelllng, such as GLIM (e.g. NlChOllS 1991), where

data are avallable for . both presence and absence However,

efforts to enhance the use of ex1st1ng data can only go so far

Some 1ngenlous quantltatlve methods have been developed to use
very llmlted blologlcal data . to aid understanding of the
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Even Where'species‘iobservatlons can be prec1sely located in the<

landScape, 1nformatlon on a range of 31te attrlbutes,'that cannot o

’g’be estlmated remotely,jmay be requlred to achleve the max1mum

' 1nformatlon from" point- based observatlons ; ThlS and - other

o consmderatlons mean that fleld surveys will be requlred in many/_

_1nstances to assess the actual complement of spec1es present L

VW1th1n 31tes 1dent1f1ed as optlons for reservatlon

Distributional_data, even where precise and comprehensive;‘are not

sufficient'endsA Knowledge of the autecology of species quch'aSlfiJI

n

'7~hab1tat preference, populatlon dynamlcs, breedlng requlrementsr

‘movements, etc.)' are .necessary' to -determine- management'

: requlrements within reserves,- and to better ilnform reserve

selectlon (e g Laurance 1990) and off reserve management
" Role of-prediCtive modelling

,The predlctlve modelllng of blologlcal data has several 1mportant

‘.roles for. supportlng the\des1gn,vmanagement and monltorlng of a

»forest»reserve systemnm. These roles 1nclude to

- predlct spatlally the‘ llkely occurrence of species and .

assemblages of spec1es 1n areas that have not been sampled (e g

.3Bralthwa1te et al: 1989 Margules & Steln 1989 Austln et al.

'l§90 contrlbutlons 1n Margules & ‘Austin: 1991 'Yee & Mltchell
hl991) Note that some probability. level may need to be .set” in.
.order to’ presume from predlctlve modelllng the presence of a glven
’sspec1es ‘within a reserve (e g M Brown (pers comm. ) 1s u31ng a
'threshold of 80 ), .- ' '

- predlct the mlnlmum areas of habltat requlred by spec1es to }

. maximise- the probablllty of thelr pers1stence in the long\term

(e g P0331ngham & Noble 1991 Llndenmayer et al +1991; Boyce .

, 1992),»




-J'prgdiCt' Qnd/or Qmitigate_ the 'likely' 1mpacts :of'-various

‘threatening processesbon'biota (e.g. Norton & P0331ngham 1991"

“Austin 1992; Burgman & Lamont 1993); " ’

~ ‘assess the extent to. which certain areas may be more or less

"exposed to cllmate change and other global changes, and local

changes (e.q. 'downstream effects' w1th1n common water catchments)
(e.g. Moore & Gallant 1992; Austin 1992); '
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L - design cost- effectlve field surveys - for a‘ moref complete

~assessment of . forests which are identified’ as candidates for

reservatlon.(e.gw Austin &, Heyllgers 1989,'Margules & Austin

1992); .

- locate reserve 'buffers' and 'corridors‘ for. enhancing.the

connect1v1ty between reserves w1th1n _complex landscapes -(egﬂ
contrlbutlons in’ Saunders & Hobbs 1991; Shepherd et al. 1992),

- dlfferentlate between "source“ (reSLllent) ‘ahd “31nk" (marglnal),

habltats (e.g. Pulllam 1989)7 and

\—:identify key species,for«monitoring_or to didentify the key

'processeS'influencing the’likelihood-Of‘persistenCe of species‘of
concern to: nmnagement 'such as rare and’. endangered plants ‘and

: danlmals (e. g P0351ngham et al 1993)

"JOne technlque that could play an increasing role in reserve de51gn.5'

'fand management is populatlon v1ab111ty analy31s (PVA) This

:technlque was supported. by the ESD Worklng Group on Forest Use

(ESD 1991) and the 'RAC (1992), and has been recommended for use in

reglonal case studles supported by the Natlonal Forest Inventory’
(AustFor 1992) . The RAC (1992) recommended that PVA technlques.

“be applled to’ land use de0131on-mak1ng processes for forested

land. "




'PVA 1s an expllc1t quantltatlve technlque for modelllng the’
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‘populatlon dynamlcs of a target spec1es based on ltS ecologlcalé”

i'response '(P0331ngham & Noble ~1991; Boyce _1992)» ) Although"
relatlvely new in Australla (Clark et al. 1991), the technique has:

been used under a. range of condltlons overseas (e.g. Thomas et al.

1990 Dennls et “al: 1991). 7 PVA - is used to prov1de 1nformatlon,p'

about “the relatlonshlpv between. populatlon size 'and ‘the

1fprobab111t1es of extlnctlon under dlfferent management scenarlos

As” such, it permlts the crltlcal 1ssue of extlnctlon across the'
-:entlre landscape to-be addressed, taklng 1nto account conservatlon‘
.reserves and off- reserve. management ~(Possingham et al '1991) . The;y
'technlque prov1des an explicit ba81s for decrdlng the mlnlmum area -

of 1nd1v1dual reserves ‘and the optlmum spatial- arrangement ‘of a -

'reserve networkvw1th1n the: landscape (see Thomas et al. l990)

'Detalled knowledge of the populatlon blology (e’g' rates_of~
fecundlty, mortallty and dlspersal for dlfferent cohorts, majori

'forC1ng env1ronmental varlables) of the target spec1es, is

~'preferred to. use populatlon v1ablllty analysis technlques

However, recent models allow sen51t1v1ty analyses to be undertaken o

-on. - varlous llfe hlstory parameters guickly . (Possingham et ‘al.

i 1991), thereby prov1dlng a means to 1solate the crltlcal processes}é

‘lnfluenc1ng the llkellhOOd of. a spec1es' persistence. or varlables

for which more 1nformatlon 1s requlred before a rellable analy51s,i

vfcan be performed (P0351ngham et al 1993). PVA can also be usedvfk'

to ldentlfy ways of ellmlnatlng unwanted spec1es such as exotlcff

plants and anlmals

' Important questlons follow from the ‘use of PVA for 1nform1ng1f

'ide0151on on the approprlate 31ze’ and spatlal arrangement off

:reserves
- whatvisitheﬂlowest.level-of'probability'of extinction acCeptahle

for 'species, -should . this vary for species:.with-kdifférent

'~jconservatlon status (eg ' endangered,; rare, vulnerable to

extlnctlon, keystone specres), and can these levels be 1dent1f1ed? o




‘;fIOSh"

?

In comments on an earlier ‘draft of this issues paper, H.

'POSSLngham noted that "probably the best handle we.. can get on the’

”adequacy of a nature conservatlon program 1is. v1a PVA, however'

1n1t1ally at - least, PVA should only be ‘used to aid reserve design

under special circumstances and on smaller sub-regional scales -

- ' where a particular species- is important". .

Ecological processes and,functionality

-

'Ecosystems and. the distribution'and abundance of taxa are dynamic‘

in space ‘and time. - Understanding the major ecological processes

,affeCting ‘these dynamics and the functional role of various

species within ecoSystems will beiessential to adequately prOtect_,

and manage ‘reserves and their constltuent blota in the long term
- (BDAC 1992 Brldgewater et al. -1992; Walton et. al 1992a, b). .The

‘use of carefully selected keystone and 1nd1cator specmeS' to

provide a "shorthand“ descrlptlon of the health  and status of

~whole ecosystems has been advocated by some scxentlsts (eg. Soule

‘& Kohm 1989 Walker 1991) and conservatlonlsts, especially in -

areas where poorly known but complex systems are belng rapldly
destroyed (Gllbert 1980) '

Currently, emplrlcal sc1ent1f1c data in support of the concept of
-keystone[ 1nd1cator spe01es and functlonal ‘groups of taxa are
_limited, although in some situations thére is- no doubt that such

species’and groups ex1st _Indlcator spe01es such .as- aquatlc

“invertebrates- (water quallty) and llchens ~and bryophytes (air
quality, acid rain) have been used in environmental monltorlng forj

.vsomeﬂtime-(Common & Norton 1992) ’ Brldgewater et al. (1992)

suggested that thermophilous (warmth loving) insects such ‘as some;

Lepidoptera and Odonata may be useful 'markers"for'early,changes”

in climate. Animals involved in pollination.and seedbdispersal,

for eXample'the Cassowary (Crome & Moore 1990) and flying foxes
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(Cox et'al 1991), have been claSS1f1ed as. keystone spec1es and

’ may be ‘useful candldates for ecosystem monltorlng (Soule & Kohm,

1990). e e

f Enhanced study of ecologlcal processes and key specmes and groupsf
- as potentlal functlonal representatlves of ecosystem v1ablllty hast'
hbeen advocated 1n the' global change research strategy for
_,Australla (1992 1996) (Australlan Academy of Sc1ence 1992) and as .

"part of the Global Change and Terrestrlal Ecosystems 1n1t1at1ve of‘f

. IGBP (Steffen et al. 1992).

'The»identification of key species and’group84could alSo-be used in -

conjunctlon -with. PVA to address the 1ssue of ‘reserve 31ze and ’

mfspatlal arrangement

N

",Taxonomic'similarityiand'the'notion“ofhredundancy

- The conservatlon of all eXlstlng blodlver31ty Wlll be an almostf”"

_1mpos31ble task In an attempt to aSSLgn prlorltles for which =

'taxa to spend the most resources upon, two sortlng approaches have~f

been con31dered recently

T‘Taxa can be- assessed on the: baSlS of thelr genetlc (takonomic)h

'dlstlnctlveness © “The argument for thlS was- summarlsed 1n thetf'

: ANPWS's submlsS1on to HORSCERA

’}“The questlon needs to be asked whether all speczes should beif
glven equal welghtlng glven, for example, two threatened

n taxa, one 51 spec1es not closely .related to other 411v1ngf‘

,spec1es and the other a subspec1es of an otherw1se w1despread

and. common spec1es,41t seems reasonable to glve prlorlty to .

'the taxonomlcally distinct . fbrm '.r;bwhat is needed is. some

form of welghtlng to 1nd1v1dual spec1es that 1ncludes such"

characterlstlcs as genetlc unlqueness,-rar;ty, etc"
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- -Faith (1992)° presents a. method of. enumeratlng ‘this taxonomlc

dlstlnctlveness ("Phylogenetlc.‘Dlvers1tyﬂ) ‘ and provides

'“_1llustratlons of its use in reserve ~selection, .. A related

nprocedure has been described by Humphrles et al - (1991) .

Taxa canialso be assessed’onntheir contribution-tojthe functioning
of ecosystem'proceSSes._ Walker'(l992)'sug§ested that some species
are ecOlogically'redundant, that is that they. could be removedf

bfrom the env1ronment w1thout any negatlve effect on other spec1es

1or processes - Walker .(1992) argued that such spec1es,» if -

~1dent1f1ed, would be glven low prlorlty in reserve assessment .

Such spec1es are. effectlvely the opp031te of “keystone“‘spe01es,;

’whlch structure and maintain ecologlcal communities and ‘processes.

The categorlsatlon of redundant spe01es could never Dbe ‘an easyﬁ
't‘process,-as the determlnatlon of functlonal roles may neéed very
-sintensive 1nvest1gatlon, and because some specmes may be of llttleb

' functlonal 1mportance for long perlods but. then assume major roles

sdurlng some periods of env1ronmental fluctuatlons  Blake (l993)j"’

'has further cr1t1c1sed the concept, lncludlng on the grounds that

all spec1es have largely exclu31ve roles

‘What is adequate representation for species?

'In contrast to env1ronmental classes where most commentators have

chosen ‘to. recommend a ‘minimum proportlon of a glven class requlred

1to,fulf1l a.conservatlon threshold dlscu331on about adequatel

representation of species usually concerns absolute_ minimum

‘numbers. " For ekample, for rare plant spe01es, Benson (1989, 1991)
considers a threshold for adequate reservatlon is 1000 individuals

being present 1n\reserves,;




This. dlstlnctlon 1s not absolute ‘as some studles have recommended

_mlnlmum areas for rare env1ronmental units (e.g. Rlchards et al

1990) . and other studies have recommended proportlons for spec1es‘

‘v(e g. Klrkpatrlck & Brown (1991a), or “the ’ presence of specres in

at least n conservatlon reserves of s1ze. greater than, say, »f

'lOOOha

‘Mlnlmum numbers reserved nay need to con51der ecologlcal andf h

reproductlve_tralts, and’ vulnerablllty to dlsturbance or" cllmate

1change For eXample,» Klrkpatrlck & - Brownr (l991a) used a
'comblnatlon of 90%, 60% and‘30% of total distributlons (?numbers)

for endangered spe01es, vulnerable'speCies and other'species,,

'respectlvely, in thelr assessment of the adequacy of eXisting7

reserves An Tasmanla

The ACF/WWF submlsSLOn to HORSCERA noted- that "the reserve SYStemh

*bshould capture all ex1st1ng populatlons of: rare and threatened=

spec1es"

- One concern is. that populatlons 1ncluded w1th1n reserves should bev
large enough to. per31st ‘with ‘reasonable probablllty over a long~
'tlme_perlod. - Where_adequate-knowledge is available, PVA can

"vprovide predictions for - survival probabilities "given various

‘populatlon levels of a partlcular taxon. These’probabilities can

“then be used to gulde con31deratlon of adequate numbers of

1nd1v1duals (or reproductlve unlts) reserved,vand hence reserve"

T 31zes and boundarles

'Adequacy for the reservatlon of a specrfled taxon may also be

related to the genetlc heterogenelty W1th1n that taxon, ‘with a

hlgher proportlon of 1nd1v1duals needed to- sample genetic'

' varlablllty for those taxa Wthh are genetlcally relatlvely more

. heterogeneous.

- A'clear problem in determining adequacy of the conservation estate

lnbterms'of’its protection for individual -species is that‘there is
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insufficient'knowledge about the distribntion of species'within

. the reglonal env1ronment and w1th1n reserves There is no

natlonal overv1ew of the reservatlon status 'of even most -

vertebrates, let alone invertebrate31

v . ‘ o } :
As w1th reservatlon of envrronmental classes, it may be necessary.

to ask Wthh spec;es do ‘we seek to reserve°‘ Spechtbet,al.~(l974)f S

noted - that _ v ,
- "all specres should be conserved - hbweVer,'the conservation

of every known-spe01es may be a utopian dream. ’it\may be
better to aim for the cOnservation in theirfnatural habitat'of“v

'partlcularly 1nterest1ng spec1es" . (although any -such .
.llSt) would be a subjectlve and far from complete attempt by
very_few botanlsts. Many spec1es would.be omlttedrfrom thet

list because of lack of knowledge".-

Ecological redundancy and functlonallty and taxonomlc o

»distimctiveness kare further attempts to set prlorltles for

choosing which species to conserve first.
' :

. The whole approach‘of attempting to‘asSign'brioritieS'for species -

to be reserved was questloned by Klrkpatrlck in comments on.a

prev1ous draft

"It should not be necessary in Australlan forests, or 1n‘
Australia as a whole, to allocate elements of blodlver51ty to

the’ notlonal redundancy scrap heap, or to. spend Amoney '

fsearchlng for elu51ve keystone spec1es "




"3 1ii.(e). Size and spatlal arrangements of reserves and related'

con31deratlons

Size
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fThe 31mple questlon of how . large should a conservatlon reserve be

'has spawned an enormous llterature from Wthh generallsatlonS'

(otherithan the trlte) are. almost lmpOSSlble Part of the problemvf

- is that the question is not that simple.. .- Reserve 51ze is 4

' concept usually llnked w1th reserve adequacy, or the proportlon off

an env1ronment whlch is. 1ncluded w1thln a reserve system ’Large

‘v_reserves tend to represent a hlgh proportlon of the env1ronment,'

~whereas small reserves- contrlbute llttle,area"(whlch usually means

d'a low proportion) to representatlon ' We consider the lssue_ofgf

what proportlon to reserve elsewhere

Given ‘a selectlon choice from an exten31ve and unlform landscape

and the crlterlon of, say, 10% of ‘the env1ronment to allocate to -

'freservesp the dec1s1on maker can -spend that proportlon 1n an .

Wlnflnlte number “of ways, w1th the two- extremes belng a 51nglem.

large reserve or many small ones L

As a . general rule the small reserves Wlll be more susceptlble to -
'Q,dlsturbance because they contaln hlgher edge 1nterlor ratios and'

lfor agents of dlsturbance (e.g. ‘weeds; fire, feral spec1es,'

agrlcultural chemlcals) edges tend to be an open gate Hence ‘the

'bsmall reserves will tend’ to be degraded qulckly whlle the large_:'

reserve w1ll be somewhat more re51llent (e g .~ Janzen 1983).

Examlnatlon of the dlstrlbutlon patterns of 1nd1v1dual spec1esl<'

suggests that some spec1es actlvely av01d edges, or are selected'

’:agalnst around edges (e g. Numbat survlval is lower close to edges

‘ because. of dlfferentlal fox abundance Frlend 1990). Such specres-”

V:Wlll dlsappear rapidly from small forest fragments
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. The other ecological argument in. favour of large reservesrisythatf
1they'ret§in their inhabitants for longer thanvdo small reserves.

'This concept~has recelved much theoretlcal support,~and some .

”credlble observatlonal ev1dence, from studles examining the number

of species on 1slands versus 1sland size and age. It has 51nce

Fbeen further supported by PVA. Larger samples will - 1n1t1ally

contain more’ 1nd1v1duals of a glven species than do small samples

‘ The “small populatlons in the  small rsamples"w1ll be. more

susceptlble to 1nbreed1ng (especxally if the populatlon 31ze “is

very small) and to stochastlc (and some determlnlstlc) populatloni

‘changes leading-to eXtinction."Hence species Willfbe_lost more

- rapidly from\small_reservesj‘and“theveventual.(equilibrium o;_p

stable) number of species retained will be lower.

The malntenance of ecologlcal processes has been advocated ‘as - one

of the main conservation - advantages of W1lderness areas, large

'reserves, entire catchments or other areas in- Wthh dlsturbance by

'humanity (and 1ts agents) lS mlnlmlsed,vand consequently such

_areas may . be key elements in the protected lands network

But in thlS model system, several "small reserves also'have_SOme

'advantages ~over -one or few large reserves. Replication of

reserves prov1des some safeguard mechanism in the'7eVent' of

.catastrophlc population loss from one reserve. Replication may

bv,also sample . genetlcally dlStlnCt populatlons and/or the separatlon.

~of small populatlons may 1ncrease genetlc dlver51ty w1th1n ‘a

taxon A number of small réserves may also 1n1t1ally 1nclude more.
spe01es than one large reserve of the. same. total area ‘as spec1eS‘
are . not dlstrlbuted unlformly in the- landscape and the geograph1c€

-range covered by the small reserves: will - be greater than for a

31ngle reserve_(nggs & - Usher 1980 Jarvinen 1982,-Slmberloff;&_,

Gotelli 1984).

Before leaving the“model-system,bthere are some non-= ecologlcalf

advantages' of" thé ,singleb large reserve, most notably in the‘"

greater'effiCiency with which one large,reserve.(rather ‘than many




'“small reserves) can. be managed ' A large ‘reserve chosen for_
R ecologlcal crlterla may also satlsfy wrlderness crlterla,_and

allow scope for zonlng for a range of act1v1t1es w1th1n the'

~ reserve.

N

-The real world is much more complex,'and the somewhat arguablef'

advantage of a 51ngle large reserve 1s accordlngly harder to

iapply.‘,Rarely is such an expllc1t optlon offered or avallable,

_andu the -choices will almost' always be coloured by the-

‘juxtap031tlons of a range of env1ronmental classes. ‘In the real

‘.vworld, the spatlal arrangements of remnants (or the land uses 1n

areas between reserves) . 1nfluence or- control genetlc 1nterchange
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.ybetween s1tes . Although spec1es may occur patchlly across the S

landscape the dlspersal of some 1nd1v1duals may llnk these unlts

ffas a "meta—populatlon" ' Addltlonally, in many relatlvely modlfled
'areas of Australla, there may be no effectlve 51ze ch01ce, w1th-
11mprovements to representativeness of forest reserves havrng to -

come about only through the reservatlon of a large proportlon of'v

the avallable (small) remnants

Q,Mlnlmum srze for reserves to protect spec1es and ecosystems istan

1nd1v1duallst1c questlon As a crude approx1matlon for spec1esp
‘it is a product of the effectlve populatlon 31ze and ‘the homer
range/terrltony size of an: 1nd1v1dual ‘Main & Yadav (1971) used*
E thlS ratlonale, based on data from the per31stence of species on'

jWestern Australian 1slands, ‘to estimate mlnlmum v1able populatlon

"slzes (and thence mlnlmum reserve s1ze) for- severalﬂmacropodv

'_spec1es _ More recent estlmates (Short & Turner 1991) were of a

mlnlmum v1able populatlon 51ze for- Euros of 1800 1nd1v1duals.

Based on data from: mammals in southwestern U.S. Belovsky (1987):

suggested that a rabblt 31zed mammal requlres a populatlon size’ of

tens of thousands to have a 95/ - chance’ of per31st1ng over 1 000

years. h As estlmates of mlnlmum v1able populatlon sizes . vary

. between specres, and average home range smze also varies between*
'spec1es, dlfferent species w1ll requlre very dlfferent mlnlmum'

. reserve sizes. Hence when con31der1ng how blg any reserve mustcl

v
-
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be, the questlon must be quallfled by for what spec1es It may'be'

'approprlate to deVLSe a minimum reserve size based “upon: the-.

~ largest of mlnlmum srzes requlred for those 1nd1v1dual spec1es (ox

communltles) for Wthh that reserve 1is 1mportant In many cases,

those: spec1es will be top order carnlvores (e g. qudlls, owls),:-‘*

- large spe01es, or speC1es Wthh otherw1se occur only at . low

"populatlon den31t1es . On the. other hand, even very small reservesi’

'(20-100ha) - may be 1mportant for restricted 1nvertebrate spec1es,,

»very locallsed plant spec1es or restrlcted breedlng or roostlng

sites, and 'ﬁmay }be .the only practlcable way of preserving .

something of a threatened ecosystem“‘(Key 1977) . Brlggs & Lelghl

(1988) stated that reserves under 10ha in area were’ 1nadequate to

.protect the’ flora within them.

" There has’been a burgeoning literature'on the occurrence of -

-spec1es in forest and woodland fragments, most‘notably in the

- much- cleared ‘wheatbelt and pastoral areasAIOfA south*weStern

Australla (e.g. Saunders et al- 1990), w1th other §ood examples

being for mammals in the western district of Victoria. (Bennett_‘

1987) and blrds in the Mt Loftvaanges_(Ford & Howe 11980) . -ThlS:i

"knowledge "base  is prov1d1ng critical 1nformatlon,,on the -

npers1stence of spec1es ln dlfferent 31zed remnants, and hence can
prov1de guldellnes for minimum conservation reserve Slze for a

w1de range of. . spec1es For example, Kltchener,et al, (1980)

claimed that a minimum reserve area of "about 40,000 ha is'

‘requlred to conserve (a szgnlflcant) part of the regional
‘assemblage of mammals in. southern and western Australia. llkely to
per31st in the face of moderate dlsturbances by man and hJ.S

. ragencies".

It is apparent"that some groups ‘of species are especially
vulnerable to habitat fragmentatlon and/or poorly adapted.-to

‘per31st in small fragmented populatlons (e g. Laurance 1990) . The

'deflnltlon:of characterrstlcs of such spe01es may -help predict the.p

conservation problems .and remedies-  for particular areas and

species.




Note however, that the appllcablllty of these remnant Siied
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'relatlonshlps to mlnlmum reserve 51ze is. confounded by what goes. .~

on 1n surroundlng lands (Janzen 1983) - 'In- most of the examples{f

glven above, the fragments studled were surrounded by cleared

agrlcultural lands in Wthh retentlon of conservatlon values was

not - a management concern It would not. be valid to: use remnants_:_

in. such a landscape as . models for de31gn1ng reserves in. a

landscape in Wthh lands outsrde reserves were Stlll managed w1thh"

f some sympathy to conservatlon goals

A w1der (and somewhat concernlng) perspectlve on reserve 31ze wastu'
-offered by Westcott (1991)' who demonstrated that Natlonal Parks ' -

rand conservatlon reserves tend to: be much smaller in Australla Ka

_total reserved area of 20.2 X 106 ha d1v1ded amongst 530 National

" Parks) than thelr counterparts in the USA (21. 2 x 106 ha from 50jﬂ'r

‘ Natlonal Parks) and Canada (18 2 x 106 ha" from 34 Natlonal Parks).

The. ANPWS submlsSLOn to RAC clalmed that - no Australlan reservesz

were suff1c1ently large to be- 1ndependent of surroundlng land_

- uses.

Another perspectlve on. minimum s1ze of reserves was: prov1ded by
1Hopk1ns & Saunders (1987), based on the presumptlon that the level .
xfof management requlred in small reserves w1ll .be: greater than ‘that
«‘1n large reserves They suggested that blodlver31ty in reserves

W"smaller than about 500, OOOha may not be sustalned in. the long term'

wrthout actlve (1nterventlonlst) management

leen the practlcal and theoretlcal problems, the'need for case%*
. by- case- answers’ (dependent largely on the shape,f size and’

p051tlon1ng of land unlts avallable_for allocatlon,;and perhap37

also on the product1v1ty of the partlcular env1ronment)u-and the.h"

'range of other compromlses 1nvolved, pragmatlc solutlons rather

" than fixed quantltatlve rules may have to be applied. A generally‘.

'acceptedﬂcompromise (e.g. 'ESD 1991) "1nvolves a small number: of

~very large areas, a nmderate number of medlum—31zed areas, and



: small areas where they contrlbute to the long- term protection of-

plant and anlmal spec1es and vegetation types"' . A general

g consensus 'at ‘the semlnar dlscu531ng this paper was that, in

vgeneral, reserves should be as large as p0351ble but that noi

uunlversal minimum size could be establlshed

|

Buffers around conservation reserves '

In pr1n01ple, many optlons are avallable for prov1d1ng buffers
around - formal conservation reserves . The blosphere reserve
concept was developed by the UNESCO Man and the Biosphere programff

as-an 1deal rodel for ecolog;cally sustalnable development and is

‘one example of how to- 'buffer’ formal reserves or- protected areas

'-_The core of the biosphere. reservells a protected area (IUCN

category I or II) which is devoted to the _preservatlon_jof

biological . dlvers1ty and ecologlcal processes. ASurrounding the-

B TE S

core of the reserve . lS a buffer zone devoted to the amelloratlon -

of‘human 1mpact,on the core, research in conservatlon blology,y

“public'education and;recreatlon, ' An.outer_rlng, termed the*

f}tranSition“ zone, is an’area of controlled human impact ‘with.

empha51s placed on the lnvolvement .of the local communlty in the'

care,. malntenance and management ‘of ‘the zone. All three zones are

subject to the 1mplementatlon of management plans and . long- term 1

»monltorlng to assess and protect the blologlcal dlver51ty of the .-

_»reglon An example of thlS approach in operatlon in Australla 1sv"

the Fltzgerald Rlver _Blosphere Reserve 1n' Western Austral;a
(UNESCO submission to HORSCERA). * SR o

i

/

. The buffer'zone concept can also be‘applied less formally through,

for - example, the retentlon of ‘an addltlonal portlon of forest .
-around - reserves to minimise the llkellhOOd of outside impacts such

as changes in local climate resultlng from forest clearance, andg

the 1ncur31on of exotlc predators from nearby roaded areas
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| A set of guldlng pr1nc1ples for the deS1gn and use of reserve
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buffers ‘across the conservation reserve network within .forests is

'requlred. As‘w1th themcodes~of forest”practlce outlined in the .

NFPS, this»Setfof.principles could then‘provide'za basis_for'

developlng specific prescrlptlons within' target 'regions

Presently, however, no w1dely agreed approach has been’ adopted by
.government on this’ nmtter '. The - blosphere model approach is -

- favoured by,ANPWS (e.g. submlss;on to HORSCERA) . AHowever, the ACF

has suggested that . the biosphere COncept'will serve to compromisef

‘the meanlng of conservatlon reserves to the advantage of those

seeklng economlc galn through resource exp101tatlon
‘Connectivity between conservation reserves

The malntenance of gene flow between small fragmented populatlons

serves to greatly 1ncrease the probablllty of persrstence in.- those-

populatlons (e.g. Stacey & Taper 1992), ‘with the geographlcally

_separated unlts functioning  as al'“meta—populatlon" \, Small'

flsolated populatlons may .also be extremely vulnerablefln.the

- short- term . to stochastlc processes (e.g. ’random populatlon'
fluctuations) and catastrophlc loss (e. g 'through bushfire), andh

movements between populatlons help malntaln the . demographlc~

,structure ‘and stablllty of - populatlon fragments and help restore_"

‘populatlons follow1ng loss through catastrophe

The Global Blodlver31ty Strategy (1992) recognlsed the need for N

'connect1v1ty between formal reserves or protected areas 'so as to

'fac1lltate the movement of organisms and. gene flow within. and
" between populatlons and enhance ‘the: likely per31stence of at. least'”

'h some blologlcal values in reserves durlng global cllmate change

Slmllar sentlments have been 1nd1cated. by various government

documents in Australla For example, the RAC (1992) outllned a.

. strategy for the conservatlon of the forest estate Wthh 1nvolved,

'as’_hlgh ,prlorrty, _the improvement of the _"structure “and

CEget hL
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connect1v1ty of the reserve system" . The. National Greenhouse
“jResponse Strategy 1dent1f1es a number - of adaptive "response-
‘:actlons, including "In developlng conservatlon reserve systems and -

' forest ‘management approaches, Governments will seek to. prov1de

corrldor systems that llnk reserves and refuges w1th a relatlvely

large altltudlnal and other geographlcal variation, to takeulnto‘

account cllmate change 1mpacts " (Commonwealth of Australia 1992c,

'p. " 34) . Similarly, BDAC - (1992) recommended“'that"contingency s

arrangements be established to winvestigate the capacity of

“protected areas to sustain .their biological diversity in the
vevent' of"climate change. and where-oappropriate ensure. that

altitudinal and latitudinal buffer zones or corridors‘eXist to

allow for the potential movements -of organisms in the event of .

shifts in climatic  zones." tsimilar'comments have been made by the .

Endangered Species Advisory Committee (ESAC 1992).

:_The subm1351on of the Queensland Department of Environment andi

.Herltage to HORSCERA considered that w1ldllfe corrldors linklng'

protected areas were necessary. for blodlvers1ty conservatlon

" because of thelr size, many of the ex1st1ng Natlonal.

sParks and othér reserved protected areas ‘might not be v1able.

in the long term without some form of - actlve 1nterventlon

Such 1nterventlon 1ncludes the establlshment of corrldors':Q:V

,,llnklng protected areas w1th each other and habltat remnants

. and lands that are. sympathetlcally managed weooo

The NFPS also commlts governments “to gthe} maintenancev”of"
connect1v1ty between conservatlon ‘reserves., For example, as‘wellh“

as repeatlng the commltment outllned in the Greenhouse Response'

'_Strategy, it is stated that

“The reserve system will" safeguard endangered and Vulnerablev

species and communities. Other areas of forest w1ll also be

'protected to safeguard speczal areas and to provzde llnkS

where possible between reserves or other protected‘areas;" and
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'"1n developlng the rnature conservatlon systenz and forestm-

.zimanagement approaches in. other public natlve forests, each-_u;,

lgovernment will, where vp0331ble,, ensure that :effectlve_

'corrldor' ‘Systems vllnk reserves,f refuges and areas with a -
'relatlvely large range of altltudlnal and- other geographlc r"

- variation. so as .to ‘take 1nto account the posszble 1mpacts of

. cllmate change":\

ftMuch has been wrltten about reserve connect1v1ty and corrldors in-
-the 301ent1flc llterature '> Corrldors are relatlvely llnear.

t.landscape features that are hlghllghted as a means of fac1lltat1ng.‘

'the movement of blota and, ~as can: “be - seen from the above'_]”

7statements, are commonly seen as’ 1mportant to ensurlng landscapef‘”

connect1v1ty However, the sc1ent1f1c data supportlng the concept
of corrldors are remarkably llmlted (Hobbs 1992) and are largely

;:conflned to observatlons on- birds. (erg; Saunders & “de’ Rebeira

1991) -and :some ‘small mammals (e.g. Bennett 1987) ’ Currently,l,j'

»‘»there is: llttle emplrlcal ev1dence that other Vertebrates,:’
‘u-lnvertebrates or plants use corrldors ‘as .a means of dlssemlnatlngW
"facross the- landscape although it nust be recognlsed that these_

sorts ‘of data are difficult to obtaln _3Llndenmayer & Nix (1n5

jpress);suggested that "some. spec1es may be" poorly conserved by a

network ‘of w1ldllfe corrldors 'H‘v Slmberloff et al (l992),':

regarded 'corrldors as hlghly dublous ‘1nvestments in the -

‘Vﬂmalntenance of blodlver31ty

tfln'onefofjthe,feW'available quantitativeistudies; Lindenmayer et

: ;al[ (in‘ press) _reported. the results of surveys of arboreal,'

'marsupials in- .49 llnear strlps of’ retalned 'vegetatlon W1th1n =

forests used for tlmber productlon in the Central nghlands of'
Vlctorla , The value of retalned strlps as habitat for anlmals wasfi

lnvestlgated as opposed to. thelr more’ commonly percelved role in-

ffac1lltat1ng the movement of 1nd1v1duals between dlSjunCt areas of

Ahabltat A number of - spe01es of . arboreal marsuplal were found to

be present w1th1n the retalned llnear strlps but thelr totalV

'_Mountaln Ash Eucalyptus regnans and Alplne Ash E. delegaten31s& "
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“abundarice was significantly lower than predicted from measures of

habltat SUltablllty (Lindenmayer et‘al ‘invpreSS)}f Furthermore,

pcolonlal and soc1al species that consume W1dely dispersed foods -

- were uncommon, a pattern predlcted by central place theory (see

.;Recheruet al. 1987) .

The_'strategy of retaining' areas of habltat fOr wildlife

conservatlon at. varlous .spatial - scales in rural, agrlcultural and '

‘forested landscapes in Australla has been rev1ewed recently by
Bennett (1990),.Norton (199Q), Taylor'(1990), Saunders & Hobbs
(1991), and Hobbs (1992), among others Systems of retalned
~habitat ; are con31dered. 1mportant for fauna .such ds arboreal
" marsupials, owls, cockatoos and bats whlch requlre relatlvely

vlarge -areas for foraglng, and some, mlgratory blrds - Few studles

have quantltatlvely 1nvest1gated the efflcacy of varlous optlons;

for enhan01ng connect1v1ty between reserves

. In a recent desktop Study, the New'SOuth Wales National Parks and.

'Wlldllfe Serv1ce developed a management strategy for the Nalbaugh
Spec1al Prescrlptlon Area (NSPA), an area of’ State Forest located

‘between- ‘the proposed Genoa and Coolangubra /National: Parks

’(Shepherd'et al. 1992). The NSPA was establlshed to’ provide a

9connect1ng llnk between the parks but is also subject to. someq
eilntegrated forestry harvestlng and assoc1ated act1v1t1es such as

lrprescrlbed burnlng " The intention of the’ management strategy ;Was-
to attempt to ensure that the 'connect1v1ty role of the. NSPA was
not: undermlned ‘while at the ‘same time mlnlmlslng ‘the lmpact on:

wood supply to. 1ndustry ~ The strategy developed by Shepherd et -

‘ al; (1992) 1ncluded or relied upon:

’é.scientifically-baSed guidelines for thevallocation"and

management of native forests at a regional and catchment =

.scale;
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- a systematlc and reproduc1ble methodology for assrgnlngf-'h

potentlal w1ldllfe habltat values to. forests 1n the absence
of detalled 31te—based data, - ’

- a'retained'habitat,SyStemhlinking thevproposed‘parks;

- eStimatesu offthe 'relative,'habitat values of loggingbf

| compartmentSfin’the NSPA;'and_

f management prescrlptlons for both retalned and - logglng

. areas. =

.Elght management guldellnes were suggested by Shepherd et al

(1992) (1) management to malntaln forest conservatlon values at a

'local level nust be placed w1th1n a reglonal context and this can‘“

only be achleved through fleld survey and by the establlshment of

‘mreglonal databases of major forest attrlbutes, (ii) untll such

;tlme as reglonal databases 'are” suff1c1ently developed, a

conservatlve approach to ‘the use of forest resources should be{”

: adopted (111) further forest fragmentatlon and degradatlon should"

be mlnlmlsed and every effort must be made to- sustaln forest:“'

’-connect1v1ty and the - llnkages between 1mportant forest habltats by

'ensurlng that areas of retalned forest ‘are as large, 1ntact and

1nterconnected as poss1ble and that plannlng consrder such

"llnkages at all scales from the local to the catchment,fsub4
]reglonal and reglonal,v(lv) conservatlon plannlng should occur:

“:prlor to the constructlon of roads; (V) partlcular emphasrs should '

be placed. on- the conservatlon of old. growth forests because e

7logg1ng Wlll destroy their unlque attrlbutes and. values,-they arel

fbecomlng 1ncrea31ngly rare and - fragmented, are poorly represented

'1n reserves, and contaln old-growth dependant threatened fauna,

(vi) specral management prescrlptlons should be applled in forests_

’ w1th hlgh conservatlon values, (Vll) conservatlon reserves must be’

desrgned so that they can malntaln viable populatlons of fauna and

-_thls can only be achleved by ensurlng that” reserves are as large,

'contlguous, representatlve of the local range of habltats, well'



connected and w1tw a low edge to area ratio as possrble, and

(v111) ecologlcaf/ ncertalntles nece331tate that a precautlonary'

'prlnc1ple ‘must be observed in forest management if optlons are to -

remain open for the future (RAC, 1992) .
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on the basis of the ‘above eCological guidelines, Shepherd et al. -

(1992) proposed the creation of Populatlon Assisting Links (PALs)

4rrelat1vely linear ‘areas of retalned forest of hlgh habltat

. quallty Wthh are large enough- to allow for 'the dlspersal of

Species between fragments, ‘to support resrdent populatlons of key .

fauna over the”lOng term, and. adequately buffered ‘against edge
effects. Thev"authors suggested that PALs would also be“

approprlate in other forest areas with very high conservatlon

values partlcularly where they may act ~as links between reserved v

"forests

'Some further ecologlcal pr1nc1ples for the de31gn of w1ldllfeu

corrldors .are presented by - Llndenmayer and le (in press).

Government agenc1es respon31ble for forestry act1v1t1es on publlc

‘lands' usually employ ‘retained areas (e.g. ‘'corridors") for

connectivity as part of their on4Site”prescriptlons,but the extent

to which these achieve their aims is poorly known. As- an example

‘of corridor planning, Queensland'is setting uﬁ a riparian corridor.»

network backed by leglslatlon ‘defining minimum corrldor w1dths

‘accordlng to stream order (P. Sattler pers comm.) .
" Replication.

Any glven communlty will show some spatlal varlatlon in species
.comp031tlon,across the landscape Any given specres w111 show
spatial Variation'in‘genetic composition across;the.landscape. To

~retain the components of this variation (and hence to maintain

biological'diversity over several. scales) the unit‘(community or

'species) should be conserved at several sites  across its
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gedgraphic ranée.5 ThlS argument' provides"one' basis for

-‘replication of‘reServes,‘and is measured by the extent to- whlch:f

'~:the reserve system is representatlve of" blologlcal dlvers1ty

The extent to whlch vintraspecific“ genetic"‘diversitydvVariespt't'

: geographlcally may be related to the fragmentation of the.spec1es

~ range. For example, in the Wldespread Eucalyptus sallgna, genet1c~:f'?
”varlatlon 1s relatlvely hlgh w1th1n.locallt1es and low between

localltles,-whereas the very dlsjunct populatlons of E caeSJa show

‘ marked genetlc dlvergence (Moran & Hopper 1987 Hopper & Coatesff

’1990) ) At present there are no. rapld and cheap methods for

.examlnlng genetlc varlatlon across the range of a speC1es, so it

1s apparent that such 1nvest1gatlons cannot be undertaken for all_'

specres before land —use dec151ons are made , Pragmatlc approaches‘

- to 1ncorporate some genetlc 1nformatlon into. a'reglonal reserve

“assessment could 1nclude

'+ examlnatlon of genetlc varlablllty 1n targetted rare or'f'

jfpartlcularly dlS]unCt spec1es,

~seeking pdtterns in envlronmental,“ ecological or’

taxonomlc characterlstlcs of" spec1es Wthh have. been shownl

to have pronounced genetlc varlablllty between locatlons,’

—'almlng to reserve populatlons of a spe01es across the'

extent of 1ts geographlc and env1ronmental range,,‘

- aiming to4reservelthe'largest,populations;

“HAuStrallanlexampleS.of planning to protect intraspecific genetic -

‘variation include the work of Potts -(1989) and Leeton & Fripp

'(1991)‘onﬂrare‘plants; Hopper & Coates (1990) preSentVsomeﬁmore_

 general approaches. '
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As noted'above (section on size), 1nclud1ng specres or communltles

in- more than one reserve also guards agalnst catastrophlc loss of-*

'»the entlre populatlon

' ",' .

'Belbinl(l§92; in press). descrlbes a method which aims expllc1tly»

fto' identify sites  which. , j most r"typlcal“.'of - given

o env1ronmental class and which" can compare the naturally occurrlng

_varlablllty w1th1n thls class w1th the varlablllty sampled by a’ f
reserve system almlng to provrde representatlon of that class.. -

lsltes to  be ‘1ncluded wrthln .reserves are added until the .

lvarlablllty 1ncluded W1th1n the reserve system matches that -

naturally occurrlng

' Borders and boundaries

o

"Areas which meet"criteria for inclusion in'”the conservation -

' reserve network ‘can be 1dent1f1ed in a general way, but‘rarelyvis
the flne resolutlon avallable to accurately dellneate the borders

of sultablllty - In part this is a result of 1mprec1s1on in datai

(or the ~lack of. 1ts flne scale resolutlon) and 1t lS 1n partf

because conservatlon values tend not to ‘undergo steep changes

':across a’ landscape (sharp borders of uncleared forests: w1thf

'agrlcultural areas may ‘be an exceptlon) : What crlterla should be )

used for ‘the deflnltlon.of boundaries?

In many cases, ycadastral boundaries impose- fairly 'inflexible"

.reserve borders However in some cases, a sen31ble reserve desrgn
may requlre ‘some ratlonallsatlon or swap of crown and prlvate
‘lands. ' ‘
The: Royal Botanlc Gardens Sydney, in'theirhSubmission to. HORSCERA
stated “another prlnc1ple that should be enshrined . in reserve
‘de31gn is the protectlon of whole catchments where p0331ble"

- Keith et al. (1991) proposed reserves w1th catchment boundarles




'mlnlmlse the lnclUSlon of inlying areas below. thresholdf'

levels of 1gn1f1cance, partlcularly where such areas. may
'~'g1ve rise to conflict; ' | . A
. _encompass those contlguous areas which. reach the
: reglstratlon threshold level; ' ' V

o '»ihclude' areas at or hear. the threshold level of

-szgnlflcance 1f such areas contrlbute to . the

'.approprlateness of the boundary as . a- whole,

exclude all areas at the perlmeter whlch do not ‘reach

the threshold"

128
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for the ' SE forests of NSW, whlch'they'claimed gave superior.l
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'protectlon to- reserves than the non watershed boundarles adopted o

by Rlchards et al (1990)

1The Spatial arrangements, relatlve to a proposed reserve,‘of other

“‘reserves and uhreserved lands capable of actlng as dlspersal

“routes or buffers may prov1de the best’ general gulde to the actual

'demarcatron 0of reserve boundarles To 'an extent these

considerations (e g. perlmeter mlnlmlsatlon and connect1v1ty)-can'

" now- bevlncorporated wrthln reserve selectlon algorlthms (e;g.

Lew1s et al. 1991)

Of some relevance are the spe01f1catlons glven by AHC (1990)‘in

_deflnlng boundarles for Natlonal Estate 81tes

CmAll boundarles 1nvolve a level of generallsatlon, whetheri;l'

fit be generallsatlon about the limits of a plant communlty'

:or the extent of a partlcular valiie or the extent of the
area whlch meets the threshold level of 51gn1f1cance for

‘,reglstratlon.

’In,most cases 1t is 1mp0331ble to dellneate a boundary_

hwhlch exactly corresponds to the area whlch reaches the"

“threshold level of szgnlflcance and Wthh excludes. all

’areas which do not meet’ the threshold Drawzng a boundary“.'

‘almost always» 1nvolves some glve and take’ ;““Ther :

'objectiVes,_in'priority order, -are:

deflne a boundary to the place which is approprlate to.

S its value, e. g (one or more of) landscape, ecologlcal,4,_,'

- geological values, etc,_

. 1nclude all areas whlch are crltlcal .to the srgnlflcance

of the place,




A_3.iiii(f)r.Climate and globaJVChange‘

Human-induced climate“;change is likely to - haVe"serious;;

'1mpllcatlons for blodlver31ty conservatlon (e?g Norton 1990)

,Current scenarlos of cllmate change are prlmarlly llmlted to theh"'

’outputs of . global. c1rculatlon models (GCM) . ‘.Thf- Spatlal

';ﬁ_resolutlon":of GCMs too‘ coarse to 1nforn1 management at a;

‘:regional'scale,'although work on llmlted area ‘models is proceedlngﬂ

'sto overcome such constralnts " BDAC (1992) recommended actlon‘_'
5. 5 1 offers further. suppOrt for dlrected research 1nto thev'“

'hpredlcted effects of cllmate change

"Support. research“into:the potential'impacts'of climate

".change and of secondary effects such as: altered flre_

vreglmes on Vulnerable species and areas: 1mportant for thelr_f

'hblologlcal dlverSJty"

Necessarily, attempts'to'mitigatefthe'effects oflclimateichange at

ea"regional and 1andscape'level will'need to be basedilargely,on'

general blogeographlc and- ecologlcal pr1nc1ples,~'commonly quoted

.optlons_for,conserv1ng blologlcal dlvers1ty in the face of aQ.-?l

.changlng cllmate range from the use of a natlonal network of

corrldors linklng reserves (e g. Hobbs & Hopklns 1992 Brldgewater

'1992) to the reservatlon of large and heterogenous areas of forest'fv

'”rwhlch preferably encompass ;au range of .cllmatlc types (e 9.
oBralthwalte & Werner 1987) ' BDAC1(1992)freCOmmendation:5Q5.2ﬂls

4htyp1calvof such.approaches.

'"Investlgate the capac1ty of protected areas-to sustaln thelr

ﬂblologlcal dlver31ty in ‘the event of cllmate change and where.

approprlate ensure that altltudlnal and latltudlnal buffer zones1,‘

' or corrldors. ex13t to allow for the ‘potentlal movement of

organlsms in the event . of shlfts in cllmatlc zones“



‘The ACF/WWF subm1331on to HORSCERA also suggested that plannlng‘
for cllmate change should encompass the placement of reserves in
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areas which will functlon as "refugla" or in areas Wthh w111 )

. prov1de pathways,to refugla ThlS may be espec1ally 1mportant for.

localised vand_ threatened speCLes (e.g. Long- footed Potoroo,

:MOuntain Pygmy . Possum).' However, the 1dent1f1catlon of such areas

'may be dlfflcult or 1llusory Klrkpatrlck S in’ comments on a'

.preVJ.ous. draft, noted that ucl:LmatJ.c modelllng and the BIOCLIMv'_“

facility comblned w1th f0331l data, ‘such as pollen, can glvecus a

good 1dea of the major glac1al refugla We can identify some

current refugla from the c01nc1dent ranges of local endemlcsj

(Klrkpatrlck & Brown 1984)". -However uncertalntles of cllmate

models, ldlosyncratlc responses and 21nterrelatlonsh1ps of
'dlfferent spec1es, and compllcated shuffllngs of a53001ated and
.1ndependent dlsturbance reglmes will limit the predlctablllty of,

' ‘c“refugla"

" In reallty, it is recognlsed by many partles (eg. .RAC 1992) that

the approach w1ll involve a comblnatlon of optlons glven the

8

ffex1st1ng extent of modlflcatlon and fragmentatlon Of the foresti
‘ estate. Some of the env1ronmental data. sets (eg. cllmate,'

-'»hydrologic) discussed earller could a351st 1n reglonal plannlng»

(Hobbs & Hopklns 1992 Norton & Nix 1991)

., Given cllmate and other global changes,lan'important technical

‘issue is how . best to enhance reserve connectivity and reserve

v1ablllty through tlme° More spec1flc'gu1dellnes than those"

‘:currently stated are requlred as a basis. for meetlng partlcular‘-b”

'needs and c1rcumstances w1th1n reglons . These guldellnes w1ll.

- also need to accommodate reserve connect1v1ty between reglons and -

across State and Territory borders Expllc1tness should not be
-confused w1th 1nflex1blllty H; le commented on the prev1ous

.draft

. "The need to consider climate.and global‘Change'emphasizes
the role of.uncertainty;and,risk and_thus a need for an
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ongéihg, fiekible“pr0ceSs-of’:eéeryevseleétion_as'part of ‘a -
wider system of land use. Static ‘land allocation

procedureS;shOuldibe avoided at alljcostSﬁ.




_'3viv Operatlng w1th imperfect“knowledget ‘dealing ywlth'

1

risk and uncertalnty :

" (a) . Uncertainty and risk.

A .central component of ecologlcally sustalnable management is

- making w1se dec131ons in 1light of con51derable rlsk and

'unCertainty ' Risk is the chance of some event occurrlng, say w1th

» pOS1t1ve or negatlve 1mpacts for blodlver31ty conservatlon, where

the probablllty of. ‘the event is. believed to be known . In.

contrast, uncertalnty arlses from lack of . knowledge and takes

three forms ,removable uncertalnty - for example, where extra

~research w1ll prov1de “an ‘answer and remove -any uncertalnty,
' generated uncertalnty - which arlses from contradlctory or

-_1nadequate management,' and re31dual uncertalnty _—7 which is

1rremovable over the  period w1th1n whlch pollc1es must be

"formulated and deClSlonS made (Dovers & Handmer 1992) .

'vUncertalntles and rlsks affect plannlng for the protectlon of
blologlcal. dlver31ty' ‘within forests (Norton . .& Wllllams 1992)

vForest ecosystems are complex and knowledge of their blologlcal
comp051tlon, dynamlcs and functlonlng is rudlmentary . The human
'lnfrastructures that ‘are deSLgned to protect and conserve these
ecosystems are varlable in- quallty and prone to failure. *Because

of . thlS, 1t is 1nev1table that some poor decisions’ will be made,

‘management systems will fail at dlfferent tlmes and unpredlctablet

chance events' (e.g. -drought, w;ldflre, dlsease)vw1ll occur that

will have detrimental impacts on forest. values These

\con31deratlons must be factored into the plannlng and management"

processes establlshed for reserve selectlon and on—_and ‘Qff-

reserve management (Thomas et al. 1990 Murphy & Noon 1991)
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Uncertainties . arise  in ‘reserve selection because' of major

inadequaCies in- blologlcal data, partlcularly with regard to -
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1nvertebrate taxa and genetlc dlver31ty Further, a number . of* -

.geographlc reglons are poorly surveyed and thelr blologlcal

complement is: largely unknown Uncertalntles result also, “for-

'7*‘example, from llmlted knowledge of ecosystem dynamlcs,'the'n;Che'5"

’requlrements and habltat relatlonshlps between specres, mOvement o

and dlspersal patterns ,of specres,_ the' use of corrldors byi

‘species,. the response of specres-to cllmate change and other.

global changes

These levels of 1gnorance,' in' our requisite data and. in the'fi

'understandlng of processes 1nvolved in per51stence or extlnctlon

»of spec1es or communities in ‘an env1ronment, are alarmlng In

some ways conservatlon blology is dressed in the Emperor s New

Clothes.” ThlS prov1des a very tentatlve ba31s for. establlshlngﬂl'gr

”firm',and 1nflex1ble settlngs .for' deflnlng conservatlon_rg”

requirements, espec1ally so when conservatlon decisions may have

to be defended agalnst much more certalnly defined ‘economic valuesff

’_for exp101table resources that- they contain. ,Sensrt1v1ty about;fl

‘the science is beglnnlng to ‘be. addressed (e.g ~Murphy 1990

' .Wllcove & Murphy 1991), forced,‘at least 'in. part, by the- exposure“

'of conServatlon recommendatlons to detalled publlc scrutlny

.'One argument used to accommodate 1mpre0151on is: that the bounds of
‘uncertainty (e,g. is lO or 30% " of a vegetatlon type 1ncluded”

_within reserves enough°) lle well beyond what - ex1sts now, so that
even settlng the lower bound prov1des a target not yet reached
'rJ Klrkpatrlck in comment on the prev1ous draft, noted "the lack

bof flrmly establlshed gurdellnes ,..uls mlsleadlng to some extent

as there is consensus about a large number of gaps,'and probably'“

"'sc1ent1f1c' consensus about an. 1nd1sputably safe level ofgf“'

-breservatlon for organlsms The area of uncertalnty is well beyond
che present reserve network .allow1ng actlon _tovhlmprove

reservatlon that 1is beyond sc1ent1f1c dlspute"“




Another. argument' to 'accommodate Suchm:risks ‘and uncertainty,

1nvokes the precautlonary pr1nc1ple The precautionary principle

' Has been embedded w1th1n the. NFPS and 1s an 1mportant component
of its- 1mplementatlon phase “.The deflnltlon of the' prinélple

‘reads

- "whére -there are threats of serious or irreversible

3enVironmentalvdamage;:lack of‘full'scientiflc certainty
should not - be used as ‘a reason for postponlng measures to
‘.‘prevent env1ronmental degradatlon In the appllcatlon of
» the precautlonary pr;nc1ple, public and prlvate dec1s1ons
ShOUIci be guided kuf-‘(i) careful evaluation ‘to av01d,

wherever practicable, serlous or 1rrever51ble damage to the 3

'environment{‘and {il) an assessment of the rlsk welghted

consequences of various optlons " (IGAE)_

Rather than . delay action,‘the precautionary ﬁrinciple aims‘to_

~allow decision-making to proceed, but.with_some.safety margins for

_mistakes."Bridgewater et al. (1992) summarise;the need ‘such:

"Can we afford to wait until we have ‘all the information,u

- before. the;.management begins? - Obviously;' we cannot.

'Management must begln based upon what we know and research
‘efforts balanced w1th management Pursu1t of sc1ent1f1c
-,truth 1is fa301nat1ng, but 1t is an unaffordable luxury when
. Species: and communltles are Vanlshlng and ‘when 'the truth

arrlves only in tlme to be 1ncluded in a eulogy“
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The Northern Terrltory Government specifically addressed the =

| -‘questlon of how uncertalnty affects reserve selectlon (perhaps

reflectlng the extreme dearth of blologlcal knowledge in that

jurlsdlctlon)

“decisions_ will ineyitably be - made - on the basis of

. imperfect biological,information. It follows that the
. chosen configurations will also be imperfect in a
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conServation sense; desplte efforts to minimise error ”'At;
least three dlstlnct responses ‘to -this dlfflculty' are
'avallable ” The most obv1ous 1s rejected that 1s,.to awalt
- better - 1nformatlon before actlng to develop comprehens1ve
'dconservatlon strategles . Another pOSSlblllty is to
-41mplement a statlc but imperfect de31gn and seek to offset
?def1c1enc1es, as they become apparent, by complementary'
' off—reserve conservatlon strategles Thlrdly, a protected
'lands network mlght be v1ewed as an evolving construct with . -
srtes changlng in status as knowledge 1mproves and. betterd-

conflguratlons become apparent“
fAThis-may'provideia base for approaching the problem more widely.

The 1nfluence of uncertalnty in conservatlon of forests values in

general was con31dered by BDAC (1992)

'3Improve the- knowledge base underplnnnlng forestry in- a'

' coordlnated way by:

- ensurlng that ‘the relevant State and Terrltory agenc1esg
vundertake surveys of forests fbr old growth values and ofa”

‘ forested and other lands for wrlderness Values,

= asklng' State and Terrltory' agenczes to ‘undertake a
comprehen31ve assessment of both unlogged and ecologlcally
”mature forests to 1dent1fy thelr Value for the conservatlon"

of blologlcal dlver51ty,

- ensurlng acce331b111ty and 1mproved compatablllty betweenf
‘data bases and, where necessary, standardlslng data sets;
between local government, reglonal, State ‘and Commonwealthe

agencies.

" It is clear that-prioritiesymust be set abottzwhatfdataVsets are

. inadequate (and hence defining ‘which areas . require - further




research or survey) and how much conservatism must be built into

‘the reserve estate in order to‘incorpcrate uncertain outcomes.

This conservatlsm may be manlfest in the setting of crlterla for
reserve adequacy ‘and representatlcn. For‘example, it 1s not known
whether reservatlon of Sa/ 10%, -30% or 90% of the dlstrlbutlon ‘of
-a- vegetation communlty (or genetlc varlablllty within a spec1es)

is SuffiCient'to provide acceptable securlty Similarly, for most

species it. is not known whether a reserve must be at least 1 10,{

100. or lOOkm2 In such cases, to err on the side of cautlon would

be the wisest optlon.
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0 3.iv.(b). Minimum data set.

' To succeed in,its aims)'reserve selectlon must - be based on
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Aaccurate and sufflclent data ThlS has been clear;y_stated by"'

’Margules & NlChOllS (1n press) ‘

_V“If reserve networksiare'to'be positioned'so-that'théy

. sample, .and . “have some chance “of - sustalnlng, 'regional]v

biodiversity, then two requ1rements have to be met ‘There

must be an adequate data base and ‘there must be an accepted.'

'procedure for u31ng that data base "

j_'and by Richards et;al.-(1990):

-l"Adequate 1nformatlon about ecologlcal processes, and the,'

‘<;plant and anlmal communltles dependent on them, is=...

'frequzred in order to prov1de a. ratlonal baszs for theld7

_resolutlon of land use ‘allocation and management dlsputes"

fWhat "is "an adequate data base for reglonal ‘conservatlon-7

 assessment? :ThlS questlon does not seem to have been expllc1tlyed

-3vaddressed for land evaluatlon and selectlon of reserves- (although o

an 1nd1cat1ve llstlng for reglonal 1ntegrated assessment is 1nf :

'-preparatlon Wlthln DASET) There ‘are two alternatlves

‘a mlnlmum amount of 1nformatlon 1s needed to prov1de the-

;hbase for. a sens1ble reserve system, - and that this mlnlmum’”

Vtype and amount - of 1nformatlon should be con31stent across ,hi

reglons studled,

reglons ‘will vary . so much in the amount and type ofﬂ

.1nformatlon that whatever data are avallable should be."

5used, and hence flex1blllty in- data requlrements should be:

stressed ~Further, conservatlon.needs(may:be.so urgent‘



y that 1t 1s 1mprudent to delay actions further whlle waltlng

fér mlnlmum data sets. to be achleved

/

& ' '
Several commentators on the prevrous dfaft of thlS paper thought.
that there should not. be" “any deflned minimum data set For .

.'example, Klrkpatrlck noted

“A mlnlmum data set to do somethlng for conservatlon ofj

,blodlver51ty W1th1n a reglon would be the locallty of a

populatlon of a- rare and threatened spec1es - It 1is

‘,,1335

p0331ble to. reserve all known blologlcal entltles w1th1n a-:'“

-region w1thout a knowledge of the complete dlstrlbutlons of

all of,_them, the varlous ‘parameters “of the .phy51cal

’environment. and | the dlstrlbutlon of other values A

' distinction needs to be made between an ideal data set and. .

a minimum one."™

'LikeWise the AHC noted that pragnatistWas'needed'about the types

of information required, that assessors should take whatever

- ‘information they'bould'get, even if. thls was only avallable by-

talklng with “experts" or locals

In contrast, L.W.Braithwaite (at the.seminar)targuedvthat'there'_

_were dangers in using only opportunistic or unsystematic reCOrds,

and that at least some data bases derlved from dlrected surveysh

. were necessary 1n order to prov1de some. evenness of coverage. from“

.whlch to adjudge conservatlon values and. reserve placement w1th1n

a region. J. Klrkpatrlck also noted that rellance on only a-

limited number of data bases,'such as environmental domains, would:. =

1nev1tably lead to poor representatlon of ‘some species (notably'

7those showxng little relatlonshlp to such cla331f1catlons)oinw

resultant reserve proposals

'~ Recent progress 1n centrallslng and creatlng consmstency in’
-biological data sets}(e g. ERIN, NFI) means that: 1t is now,;or’
w1ll soon be,.poss1ble ‘to have somewhat standardlsed data sets for.




\dlstrlbutlons of species and some env1ronmental classes avallable

.for all reglons (although of course the amount of information

“available may ‘vary greatly between. dlfferent reglons)

:Env1ronmental domalns can’ ‘also be determlned and mapped for any

reglon, due to the vcontlnent w1de accumulatlon of phy31calv

information (e.g. by CRES and ERIN). There are also centrallsed

“data bases for rare and threatened plants, and many State- w1de

dlstrlbutlonal/status data bases for plants, vertebrates and

-npartlcularly rare and endangered taxa Wilderness values are now
_falso avallable for many reglons and the completlon of the’ NWI will
. mean that comparable information w1ll be acce331ble for any reglon
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'.1n Australla ~Other phys1cal features, such as. geology and soil =~

'type,vhave also been mapped across Australla, and in detall for.

'many reglons

A minimum data set For regional conservation assessment -could .

include:

{.phySicalj'classmflcatlon (énvironmental domalns),‘

which'arevavallable, or could readlly be derlved, for_any

region in Australia.

flo:iStidfclassificatiOn, which is available“forymany

»regionsﬁ (though at varlable 3cale) and‘fwhich‘ may be -

regarded as the‘ fundamental blologlcal descrlptlon of'

1reglonal envrronments, and a good template for predlctlng

. 'dlstrlbutlons of many anlmal and. plant spec1es ' Itst

ilnclu31on as an essentlal data ‘base 1s 1mpllc1t in the NFPS

;deflnltlon- of comprehensrveness, ‘whlch measures' the

’lnclu31on of communities within a reserve system Note

that in many cases, a. florlstlc cla531flcatlon w1ll alsoih

~prOV1de some assessment of clearlng and disturbance.

‘.Lcurrent - land tenure, which nmya'dictate conservation
‘options “and is alreadyv'available for all Australian

regions. .




wilderness values, which”are-explicitly regarded by the
'NFPS as a hlgh prlorlty and: which must be con51dered in
vreserve design.  (Note however that w1lderness 1tself is
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" -not-a primary‘data set,- but derlves from 1nformatlon about -

‘road placements, past and present uses, -etc. ).

old-growth forest values, as for wilderness‘abovet_

!

,.distribution' of' endangered/vulnerable' taxa;---The”
inclusion of these species"(and'communities) is.widely_

- regarded as -a major 'priorityw in reserve design ~and’

'placement . The dlstrlbutlons of these species are often

poorly predlcteci by env1ronmental cla531f1catlons, so

'spe01flc 1nformatlon is requlred Centrallsed and reglonal.

data bases are avallable for many: taxa already

Other 1mportant data bases 1nclude 3001al and economlc values,

dlstrlbutlon/abundance data for all taxa, reglonal cllmate change'

scenarlos, and assessments . of env1ronmental modlflcatlon

Systematic survey, p0351bly dincluding rapid' appraisal for
' partlcularly poorly known groups (such as 1nvertebrates e g' BDAC
1992) w1ll undoubtedly increase the knowledge base underplnnlng
L reserve de31gn, and hence its efflcacy and efflc1ency 1n ach1ev1ng

its conservatlon goals But, for any glven region, it is probably

'not-feaslble_to determine how much, 1f any, - further_Survey‘work is-

required. The amount of‘information accessible'andjfedginto the

regional study and conservation assessment may -largely be dictated

"by the timeframe impoSed in agendaSVSuch aS'that of the NFPS.
" This 1mplles that it may be unreallstlc to set natlonal standards .

for mlnlmum amounts of blologlcal 1nformatlon requlred for

reglonal ‘assessment:




3. vAV,Non ecologlcal 'criteriay,forr the selection‘ of

conservatlon reserves.

.(a)'Intrcduction.7
In -common ’w1th practlce elsewhere, Australlan reserves 'andx

: dNatlonal Parks have served and ‘been nomlnated for many functlons=

benef1c1al and harmful to conservatlon goals. »For example,dthej’

’w1de acceptance ‘that parks are for the recreatlon of people has“

propoSals,‘but has brought env1ronmental costs JJI the form of

hother than or addltlonal to the malntenance of blodlver51ty (Ride
©1975; Whltehouse 1990) Plurallsm of uses has been both}

'ensured communlty support for, .at' least 'some, reservatlon .

tourist 'impacts “and - management drlven. more by caterlng forl';'

v131tors than - for malntalnlng conservatlon values This.

perceptlon and treatment of parks as recreatlonal fa01llt1es hash}i‘ﬁ'

been one of - the maln factors 1n the 1mbalanced env1ronmental'

representatlon of the ex1st1ng reserve network, thls belng most

'yev1dent in ‘the many ‘very- small reserves ‘based" around waterfalls

"and scenlc p01nts in Queensland (Mobbs 1989) : More recently,"

conservatlon reserves and Natlonal Parks have been espec1allyfj

targetted for Aborlglnal land clalms

. of parks and reserves, most obv1ously by varylng de31gnatlons and
'.permltted land uses across the park _ ThlS approach has “its

d-problems, as is ev1dent from attempts to compare conservatlonr
.jreserve categorles between the: States (Mobbs 1989; Westcott 1991
fHooy & Shaughnessy 1992) ._The prollferatlon of"reserve
*‘de81gnatlons__ands functlons substantlally 'compllcates yany

assessment of the suff1c1ency of any given- reserve network. For

.There have been attempts to ratlonallse the dlverse roles expectedlf'h

example, there has been prolonged debate about whether 3"reserves" "

in Wthh exp101tat1ve 1ndustr1es are permltted should be 1ncluded
h:‘ini.calculatlons of adequacy and representatlveness (e g
' Kirkpatrick et al. 1‘988)'. . - ' ‘




o 3.v}(b);WilderheSS

L ‘ : " o Introduction

In 1979 the Blg Desert Wllderness was proclalmed,pthe first;area

set a31de for thlS land category- in Australla - Information and ,-h

recognltlon of w1lderness has lncreased dramatlcally 31nce then

. -Reflectlngrvthls, contemporary promlnence,- wilderness is -given
' detailed and ekpllc1t treatment in the NFPS: I
_"The Governments have agre@d to a strategy de31gned to
.conserve and manage areas of old growth forests and

w1lderness ‘as ‘part of the reserve system . The . strategy

"acknowledges the slgnlflcance of these areaS'-to'"the"

_Australlan community because of thelr very hlgh aesthetlc,
cultural and nature conservatlon values and their freedomp

- from - dlsturbance ... The Governmentsf agreed approach to:.

, conserv1ng and managinglold—growth forests and forested

wildernessvhas_five basic elements:

First, agreed ‘criteria-.for old-grthh forests. and

-w1lderness Wlll be’ determlned through the working group‘f

process already descrlbed

.7Second,'u3ing'thesefcriteria, the. relevant State agencies'

will, as a matter of high prlorlty, undertake‘assessment”of

\forests for conservatlon values, 1nclud1ng old- growth

g;values,_and of forested land for w1lderness values

Third,' until . the _assessments are completed, foreSt

management agenc1es will av01d act1v1t1es 'that may

-31gn1f1cantly arffect ‘those areas of old—growth forest or
w1lderness that are llkely to have high conservatlon value

A




.‘FOurth forested w1lderness areas w1ll be protected by.

means of . reServes developed in the broader context of

'..protectlng the w1lderness values of all lands "For old-'

‘growth forest, the nature conservatlon reserve systems w1ll

.‘be ~the prlmary means of protectlon,. supported by-

'complementary management out31de reserves The Governments‘

agree that, condltlonal onf satlsfactory agreement on
criteria by. the Commonwealth and the States, comprehen31ve,
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adequate and representatlve reservatlon system to protectt“'

_ old—growth forest and w1lderness values will be 1n place by
: the end of 1995 ' ' s

Flfth, the relevant management agenc1es w1ll develop

12 management plans to approprlately protect old- growth fOrest

'.and w1lderness values

Definitionu

,_There have been many attempts to’ deflne and evaluate w11derness

(e.g. Lessl;e.et‘al. 1988, Preece_l990,_LCC l99OL Lessl;e 1990;

,Robertson-et al. 1992) . A'recent widely—used definition,is that .

~given in Robertson et al. (1992):’ ‘“an area that is or can'be

restored to be: of‘ suff1c1ent 31ze “to enable the ,longsterm

_protection. of its natural systems and ‘blologlcal diversity;t.

substantlally undlsturbed by colonlal and modern technologlcal

--soc1ety, and. remote at ltS core from'p01nts of mechanlsed access_”

”and other ev1dence of. colonlal and modern’ technologlcal soc1ety"

Relatlvely objectlve ~and. quantltatlve-.procedures.,for its,
‘ assessment are- 1llustrated in Lesslie et al. (1988) and - LCC

(1990) ‘ However, the ,1dent1f1catlon of areas ‘meeting these g

spec1flcatlons w1thln a reglon "remalns‘an area of uncertalntyﬁ

(R Lesslle pers comm.) . .

R. Lesslie furthertnoted_in‘comments on a previous draft:
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,"It is falr to say that there ‘iIs. now general agreement as .
" to the env1ronmental attrlbutes whlch comprlse wilderness
'quallty and ‘that there is a generally accepted means of
, measurlng and’ asse531ng these attrgbutes in the landscape
“ln the form of ‘the Natlonal Wllderness Inventory (NWI) .
| The-NWI process.does not, however, result in the»productlon
:of~a catalogue'of wilderness'areas. The'NWI:process is

de31gned to measure varlatlon in wilderness quallty across.

-the landscape using objectively measurable 1nd1cators ‘The -

result 1is a database _prov1d1ng 1nformatlon concernlng

‘variatlon in ‘'levels of remoteness ‘and dlsturbance,'

(wilderness quality) across natural lands. There Stlll'

remains the problem of »establlshlng the degree ~.of
'.remoteness ~and . naturalness that is ‘sufficlent for a

location to be regarded as a wilderness area".

'Thls problem was addressed ‘also by J. Klrkpatrlck, in comments on

a prev1ous draft of thlS paper:.

‘"The technlque of Lesslie"eti”al ‘(1988) adds a.
prlmltlveness score to a remoteness Score in order to galnf
S a w1lderness score. ThlS is ‘a methodologlcally unsound
procedure as w11derness is deflned by the comblnatlon of
prlmltlveness and remoteness (Klrkpatrlck & Haney 1980).
- Remote altered areas and. roaded prlmltlve areas are’ notv
‘w;ldernessa For this reason the natlonal data complled by
Lesslie wlll have to be reassessed to ensure " that
primitive, non—remote areas and remote non—prlmltlve areas .
~are excluded from the core w1lderness areas. Ihese cores
will then only ex1st because of thelr dlstance from .
“mechanised access. The buffer or remotlng zone between the .
mechanisedyaccess and ‘the core must be protected if the
core  is to surv1ve as w1lderness ’ThuS'the boundary of
w1lderness areas must 1nclude the mlnlmum area that has,to

remain disturbance-free if the core is to survive. Lesslie




has’ grades of w1lderness quallty 'I suggest that all

145

'grades be rncluded as. long as the areas concurrently;'

:satlsfy both crlterla . I also suggest that the type -of
-1nvest1gat10n lnto 1mprovement of . w1lderness quallty andf,

hexpan31on of WJlderness area by c1031ng of selected roads’

that has taken place for ‘the Zasmanlan Wllderness WOrld
Heritage ‘Ared Management Plan be adopted as. part of the

'flnal mapplng process"

Lesslie, .in comments on ‘the previous draft; provided some

operationalgor pragmatic procedures for'wilderness defihition:r

',"Determining'(recognition of wilderness) involveSVassessing =

_the relative 1mportance of the wilderness quallty (as well

.as welghlng up the worth of competlng landuse clalms)

{_Thls can. be achleved by the use of expllc1t evaluatlon and
hdec151on maklng crlterla and applylng these to the NWI
vndatabase The AHC is at present undertaklng work in this

area. . In. practlce, agencres Wthh ‘have been uszng NWT data'

,_to assess and select. areas as w1lderness have relled on 1t

pr1nc1pally to ensure that - a comprehen31ve rev1ew of

.wilderness resources takes place ‘and to assrst 1n their )

fassessment and _evaluatlon processes . Thev flnalf

‘1dent1f1catlon of and determlnatlon of w1lderness areas has

‘generally been pragmatlc,,w1th area selectlon based on .

v'certaln 31mple dec131on rules, often w1th adjustments to.

account for local clrcumstances "
' Assessing adequacy, comprehensiveness and representativeness

" Given Athe'“hope. of defining wilderness, what wilderness areas
Tshould,befincludedlwithin the  protected areas eState,“and>can
these be assessed adcording to the criteria of adequacy,.

comprehensiVenessiand'representativeness?'




Considering the . question of which of the areas deemed”to-have

.w1lderness value should be formally reserved as such Robertson et -
al,'(1992) suggest that "arguably, all of Australia's W1lderneSS'

is now. of. hlgh value". They also con31der a p0581ble selectlon

process based on representatlveness or SLgnlflcance, but,the'

process 1s not elaboratedf' Instead‘they suggest:

"the'community'interest'may best be served by ensuring that

fthe ‘process for dec1d1ng whlch wilderness areas are to be

protected, which 1s essentlally a polltlcal process, is at

leastb simplep,and clear, with .ample. opportunity for -

e’community input™.

The NFPS states that the ANZECC/AFC working group will consider
“how “the pr1nc1ples of . comprehen31veness, adequacy’ and

'representatlveness relate to protect w1lderness areas, their

" definition and crlterla based on those prlnc1ples" ')These three
prlnc1ples can' clearly be - related ‘to the extent to which

ecologlcal processes and blodlver31ty can be malntalned, but their -

- use may be 1nappropr1ate for deflnlng wilderness or 1n determlnlng

‘_.Wthh of several p0351ble areas should be chosen for w1lderness'

des1gnatlon

"‘Lesslie,noted'in_comment on a previous'draft of'this paper,that;‘

¢

,“The relatlonshlp between w1lderness and ‘the pr1nc1ples of’
vcomprehen31veness and representatlveness is clear when the -

importance of environmental context in w1ldernessj

identification is considered.

Highly rehote- and"natural lands are Valuable_ for

"conservation 31mply by v1rtue of these attrlbutes alone,

are also 1mportant as w1lderness because of env1ronmental--

’context. In env:ronments ‘that are rare or unusual or have

but there are many areas of lesser w1lderness quallty that -
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been subject to intensive development,peven'the'low levelsi

of - wilderness quality .that: remain may be regarded as,fh'd

"levels' of . _w1lderness quallty in Australla s alplne

'env1ronments and 1n arld areas such as: the Great Victorla'

7Desert

-Twllderness crlterla therefore vary from reglon to reglonj

”_w1th the s1gn1f1cance of any glven level .of remoteness and,

'naturalness very ‘much dependent “on envzronmental settlng

‘There lS a tendency for. w1lderness crlterla to be set 1n a

'h_lmportant. For 1nstance,'1t ‘is not valld to equate 51mllar o

lway that ensures that the most remote and natural remalnlngv1.

examples of . env1ronments are selected, SUbjeCt to ‘minimum

‘requzrements - The settlng of dlfferlng selectlon rules or

‘WJlderness crlterla (whether expllc1tly or pragmatloally)'
"for coastal,'alplne, arld, semi-arid and dlfferent types of '

forested w1lderness 1n recent w11derness assessment and~

'1dent1flcatlon procedures 1n South Australla and Victorla{_

is ev1dence of this.

'leen these con31deratlons, it is appropriate that thev;v"

.nprlnc1ples ‘of comprehen31venes and representatlveness are . -

Vtaken 1nto account in- the de31gn of w1lderness reserves/
_and that some form of exp11C1t reglonallsatlon play a

»,;central role 1n w1lderness reserve deSLgn.

' The principles of representativeness; 'omprehensiveness and

.f adequacy should apply.: in w1lderness ‘reserve de31gn,

.although there will not necessarlly be a complete match'

1w1th the deszgn pr1nc1ples of a reserve network 1ntended to

'optlmlse blologlcal conservatlon

'Reglonallsatlon w1ll be 1mportant in thlS regard, enabllng‘r

the 1dent1f1catlon of areas that represent the most remote

and _relatlvely undisturbed examples'~of selected

envrronmental types (subject to a mlnlmum standard) ’An"



adequate reserve system -for forested w1lderness should bem

representatlve to the: extent ‘that 1t 1ncludes at least the'
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. most remote and undlsturbed_examples‘of all major. forest :l

types".

sEnv1ronmental reglons, communltles or forest assemblages may also

1nfluence the recreatlonal amenity and dlver51ty of recreatlonal‘

~experiences provided by the w1lderness area, which may provlde

:another means to .assess representativeness. As demonstrated in
prev1ous sectlons of thls report it.is dlfflcult to- establlsh and*

defend levels of representatlon of all: env1ronmental units for-

nature conservatlon_goals it may be . far harder to ratlonally

determine how Amuch (or what. proportlon) of all forested

envrronmental classes need to be represented JJI a w1ldernesS~

{system Wthh asplres to sample all of thlS varlatlon

. Adequacy may infer:that'at least one forest'Wilderness area:Should“
' be gazetted per region (though more may be required to meet the

: prinCiples'of representatlveness ‘and comprehen31veness) In’ some'

‘regions thlS ‘may ‘be an 1mp0331ble goal, as no lands may remaln

:Wthh statlsfy w1lderness crlterla o *. ’ ;

‘Relationship,of wilderness to conservation of biodiversity1:

S

‘The relatlonshlp of w1lderness ‘to ‘conservation”'is' someWHat

-.:tangled . Certalnly some potential w1lderness_ areas ‘can. be

" assessed for thelr contrlbutlon to conservatlon values (for}

_example representatlveness) but assessment on such crlterla

~ 'should not be confused Wlth selectlng between areas on any - of the

attrlbutes whlch deflne Wleerness

Large areas in relatlvely natural condltlon w1th llttle human

activity are important conservatlonvs1tes, and may be partlcularly

- so for some species. ' The absence of roads and other disturbances

\



mreduces the spread to these areas of weeds -and pest species. _fFor'
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- example, roads are 1mportant -access routes for foxes and feral

-cats and dogs 1nto otherw1se remote areas (e. g-. Pyke & O'Connor
1990) v At least the core of large_ natural areas 1s “also s

vrelatlvely buffered from the 1nfluence of . damaglng practlces_
7operat1ng out31de thelr boundarles, and large natural areas servei_
‘as important SClentlflC benchmarks (LCC 1990) J. Klrkpatrlckx

further notes, in comments on a prev1ous draft of thlS paper that

"The crltlcal p01nt relatlng w1lderness preservatlon andv

nature conservatlon 1s that, all else belng equal, a large_-

area. w1thout roads, and in a prlmltlve condltlon,'w1ll be

easier to manage for long term nature conservation and the

jcontlnulty' of‘ evolutlonary'.processes than small areas o

'coverlng the same range ‘of blodlver31ty"

" BDAC '(1992) has 'specificallY‘iaddressed ‘the 'relationshipv“of

wilderness to the conservation reserve network:

"Within the protected _ar_ea'; system, land designated' as

‘wilderness can be of particular importance for biological

diversity conservation. ~Aréas designated as wilderness

must . be ﬁarge and.relatively’undisturbed,_with:corevareas

remote from meohanical access. ,The absence of artificial

Kbarrlers to the movement of natlve specres and the absence

. of artificial “channels (such as roads and power llne_'

:easements) which permit'the movement of exotlc species are

dlrectly beneflclal to blologlcal dlver51ty conservatlon

- They also beneflt from the "dlstance decay" effect whlcth

'reduces the impact of deleterlous dlsturbances such as -

human-lnduced flre, pollutlon and exotlc dlssemlnule drlft,:

and alteratlons to dralnage and. water quallty“

But the conservation value ofpsuch sitesvis not'enhanced,by'

' labelling such areas wilderness as opposed .to- conservation

reserve. ' How such areas maintain their_biodiversity'is;dependant;




'.upon operatlonal management rather than nomenclature In some
cases the restrlctlons assoc1ated with w1lderness de51gnatlon may .

‘provide the typelof management needed to conserve.the-blolog;calb

diversity values of those remote and-llttle'diSturbed areas; but

" they may alsov'impose conservatlon costs (for- example by

effectiyely ‘prohibiting 1nten31ve survey .or by redu01ng ‘the

optlons for- manlpulatlon of flre reglmes)

Wllderness per se ‘is not an essentlal 1ngred1ent of a reserve :

"network’ deSLgned to optlmlse conservatlon of blologlcal dlver31ty
However it can make an 1mportant de facto ‘contribution to ‘that

estate, or may be regarded as- a complementary and sympathetlc land

‘use to a reserve system almed expllc1tly and prlmarlly ‘at the

conservation of blologlcal dlver31ty

‘Lesslie, in comments on’a previous draft, further elaborates the

_relationship of wilderness to conservation:

"The relatlonshlp between W1lderness and conservatlon may
seem confused at least in part because the wilderness

,concept can be appropr;ated for.:a. wlde lvarlety of

conservation purposes, in fact any conservation purpose
j which - depends on relatlvely remote and’ ecologlcally intact
lands. . Recreatlonlsts have seen w1lderness as benef1c1al'

in prov1d1ng opportunltles for unconflned and self—rellant"

.recreatlon . Ecologists regard w1lderness as capable of

prov1d1ng certaln 1mportant conservatlon functlons.

Wllderness is characterlsed by relatlvely hlgh levels of -

‘remoteness, and_mlnlmal ecologlcal.dlsturbance, Whlle

there'are some majoryconceptual'difficulties in apply;ngl

the notion of naturalness to Australian' eéosYstems,'

relatlve freedom from dlsturbance by European 1nfluence33

and substantlal remoteness from access and settlement

(large s;ze) arevbotb fundamental characterlstlcs.j
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-If a reserve system is de31gned 1n ‘a way that successfully

41ncorporates ecologlcal requlrements for- the malntenance of‘

‘ﬂlntegrlty then, the conservation beneflts of ‘high levels of

?remoteness (Slze) and naturalness to ecologlcal lntegrlty

may be redundant However, the practlcal and theoretlcal‘

-dlfflcultles of determlnlng euui applylng' approprlate

_reserve de31gn. pr1nc1ples to ensure the securlty of

.1nd1v1dual spec1es and ecosystems w1ll often be extreme.

Y.leen these dlfflcultles,- together Wlth the risks and

'uncertalntles of operatlng w1th 1mperfect knowledge, levelsf.i”

of remoteness and naturalness assoczated w1th w1lderness'

",quallty w1ll often be a useful proxy for more theoretlcally_b

’expllClt means of. establlshlng reserve 1ntegr1ty

-Although there isa. substantlal complementarlty between
'“w1lderness protectlon needs and. ‘the conservatlon “of;
blodlver31ty and’ ecologlcal processes,»thls 1ssue shouldf
not dominate w1lderness conservatlon con51deratlons "It is

1mportant not to. lose 31ght of w1lderness as a conservatlon'

goal in - 1ts own rlght, as 1is- very clearly establlshed in

;Jthe NFPS . Remote -and relatlvely undlsturbed areas ofvf~

© forest are 1ncrea31ngly scarce and areas. that retain these_”

'values have an 1mportant place in nature conservatlon

ibecause they are rare and essentlally 1rreplaceable natural;'i

--assets, For' “that reason alone they' ‘are -an- essentlalb

| ',1ngred1ent of any .reserve system de31gned to optlmlsef,ﬁ

_nature conservatlon"

In comments on the preV1ous draft of. thlS 1ssues paper, the'AHC
noted that "w1lderness ‘can- be used as a. surrogate for reserve

selectlon and de31gn, partlcularly w1th ,reference' tov the'

1nd1v1dual components for- the 1dent1f1catlon of w1lderness (e g

*blophy31cal naturalness,'remoteness from access)“'




- Given the need and deSLre to 'inoiude' allocation of lands to
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Defining'the selection orderf

11w1lderness as part of regional assessment, where should wilderness

selectlon fit in the prlorltles of de31gn1ng a sufflClent reserve '

' There are three possibilities:

Y

. network°

.'w1lderness ‘areas may be 1dent1f1ed 1n1t1ally and then,
these areas 1mmed1ately earmarked for reserve (dependlng on

the number of w1ldernesses requlred) -Thls will ensure

'Vthat lthe best (or all) w1ldernesses are guaranteed

J.

inclusion, but may markedly increase the 1neff1c1ency of

meetlng requirements . for thluSlon of all blologlcal g

P’

dlver31ty unlts 1nto a reserve network o

<

~wilderness. andhbiodiversity conservation can be assessed
“sxmultaneously, with optionshthen'arranged to identify-an

_optlmum comblnatlon of w1lderness and other reserve. needs,'l

the optlmum solutlon for 1nclu31on of ‘all . blologlcalk
diversity units will De derived first, and then the
-,elements of thlS solutlon would then be examlned for thelr"

'SUltablllty as w1lderness (or addltlonal ‘areas out81de this

would 'maximise- the efflc1ency of the blologlcal’

Conservation solution, but could llmlt the p0331blllty of

1ncorporat1ng some w1lderness areas.

issues paper;‘

"The NFPS reads that all areas Oof w1lderness should be
conserved hSo the~ approprlate pollcy for nature

conservatlon .13 to determlne» which - elements of forest

',solutlon could be added spe01f1cally for w11derness) Thlsf_d

vKirkpatriek»noted in comments on a previous_draft_of7this ‘




blodlver31ty need to be conserved out31de wzlderness, andf

indeed, out31de the- equally secured old growth forest"

" Lesslie, in.comments on a‘previous'draft stated similarly:

"An approprlate model for w1lderness reserve selectlon’

should flrstly make prov131on for the 1nclu31on OF all

areas. that are pr;ma facze w1lderness"

Alternatlvely, Sattler stated"(in:commentscon the'previous'draft)'

that

" The maintehance ‘of w1lderness is an 1mportant

con31deratlon in the management of lands for conservatlon'

g*purposes. Care must .be taken that it is not: confused with

‘primary. selection crlterla for the protectlon IOf'

: biodiVersity o Rather,:lt should be con31dered as an

important nmnagement objectlve that may be subsequently

h153r;

overlald on ‘a reserve system that in the flrst 1nstance}%

seeks to preserve blodlver31ty"

.o
i

1 Most selectlon procedures (such as CODA ‘Bedward‘et al. 1992)
offér the p0531blllty of ch0051ng spec1al caSes flrst and

':;guaranteelng that these will appear in the ultlmate reserve de31gnA

" solution. In reglons where several areas ‘match w1lderness

crlterla, the selectlon amongst these areas may be based on their

relatlve contrlbutlons to representlng restrlcted env1ronmental'

classes or ‘on the occurrence of rare spec1es
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3.v.(c) Other criteria_(cultural, geological, étc;)_for reserve

selection

Reserves in Australia'(as elSewhere) Servé aAlarge variety of

functlons and have been declared for many purposes-(e’g"Ride,,

1975; ANPWS submission to. HORSCERA) There has been ‘a strong

association of Natlonal Parks w1th recreatlonal use, and scenlc

and agreeable locatlons form a large proportlon of the park
estate Recreatlonal use will continue to be a. major determlnant

of reserve allocatlon, and 1ndeed of publlc support for the

3protected areas network.. This"recreatlonal use is belng
nlncrea31ngly coupled w1th educatlonal uses, through 1nterpretat1ve
facilities offered in many ‘reserves. - There ex1st some relatlvely

objectlve methodologles for estlmatlng tourlst potentlal for

various ‘areas and hence. selectlng reserved ‘sites for their
recreatlonal values (e, g Wood 1990) . Addltlonally, evaluation of

scenery can be achleved in a formallsed manner

Many reserves have been declared prlmarlly for the protectlon of -

water qualltles, espec1ally in catchments supplylnngrlnklng water
to major towns. Such reserves are often managed in an espec1ally
fprotective'manner, and- hence: prov1de valuable components of' the

conservatlon reserve network

'Unusual phy31cal (geolOgical or geomporphological) features may
requlre protectlon through spec1al reservatlon - Again,. AHC has
developed methodologles for evaluating the SLgnlflcance of such

" features.

Sites impOrtant for cultural reasons may also merit. consideration

for placement in reserves, .and several . ex15t1ng conservatlon

reserves have been establlshed for thlS purpose (e.qg. Allce,‘

--Sprlngs Telegraph Statlon reserve) . Aborlglnal cultural'Sites-may,

‘also be protected within the reserve. network, however the
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}protectlve mechanlsm ‘varles greatly between the 'States and[~'

.uTerrltorles Establlshed AHC crlterla can be ‘used to evaluate the:

31gn1f1cance of such 31tes

Reserves can also functlon, or be de31gned, to protect 1mportantf;

?fOSSLl,s;tes, and locatlons where type spec1mens wére collected

The‘recent dedlcatlon of the Rlverslelgh area, based largely on-

its value for the 1nterpretatlon of _Australia' s evolutlonary‘

hlstory,’ls a’ good example of reserve selectlon belng,based noto_ -

=pr1marlly on its value for protectlng (ex1st1ng) blodlver31ty, but‘

,-whlch nonetheless may contrlbute to thls functlon.

3:These dlsparate values and ratlonales for reservatlon sometlmes"

'"fcan be accommodated readlly within - reserves selected for theer

'ycontrlbutlon to- malntalnlng blodlver31ty - For large reserves,p

"spec1flc.'recogn1tlon can be granted through park zonlng

"’iAlternatively, spe01f1c reserves may need to be created to- meet

‘the requlrements of ‘these crlterla In many cases such reserves

may: contrlbute llttle to blodlver51ty goals, and thlS may be best

S“admltted by de31gnat1ng such s1tes out51de the formal reserve;,‘

network-‘or by u31ng a dlstlnct reserve category for such S1tes



3.vi. Reserve selection procedures - the mechanism.

-

'-Untll recently, for lnost States "and’ Terrltorles conservatlon

expllc1tly deflned methodology (the Vlctorlan example spannlng 20

vflyears of - the Land Conservatlon Counc1l 1s probably the most
" notable exceptlon e.9. LCC 1988). , Although many 1mportant'

conservatlon reserves have' been selected and thelr constltuent

blota accordlngly protected, the overall selectlon process has:

resulted in a legacy of an unrepresentatlve reserve network

1neff1c1ency and redundancy All State/Terrltory conservatlon and

land . management agenc1es now . recognlse ‘the need for~ selectlon

;procedures Wthh 1mprove the representatlveness of thelr protected~

areas network

As thlS w1ll 1nvolve the establlshment of further conservatlon
'reserves, the selectlon procedures will requlre the capac1ty to

choose as efficiently as posslble.’ The complexity of conservatlon

evaluatlon, the number of'permutations of considered'land-unitSf;

and the requlrements to be economlcal and to recognlse competlngf

land usés means that the process of land selectlon generally

'requlres ’use of GIS and specific. algorlthms to optlmlse,

 consideration of p0531bllities..

‘This argument'\is" not unlversally accepted ~For example,

'Weatherley-(1993 has presented a case that opportunlstlc reserve
acquisition has been, and remains, important, “and that attempts to
define the most effidientycombinations~Of.land‘unlts needed to

- assemble a 'cOmprehensive ‘and adequate: ‘reserve system are

156

' :_reserves and Natlonal Parks have been selected mostly w1thout any:4

_benighted. In a somewhat related. ‘argument, AHC (in comments on a,"‘

H‘previous'draft of this paper) stated that land evaluatlon should

lnclude all avallable relevant 1nformatlon and not be restrlcted'

to data amenable to computer manlpulatlon
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Increa31ngly sophlstlcated procedures are now avallable for the

fassessment, accordlng to deflned crlterla,' ‘and. consequent'

:selectlon of land unlts for 1nclus1on ~in a. reserve system

Methodologles and algorlthms developed in. Australla over the. last
decade (Kirkpatrick 1983)/have considerably advanced the power andJ

o happllcablllty of these: approaches (Margules 1989a b)

: There have been few detalled comparlsons between alternatlven
o reserve: selectlon procedures (Pressey & NlChOllS 1989b, Bedward et
al 1991; Can131us 1991)_ and the pace of 1mprovements to’ ex1st1ng.

__algorlthms or “the develoment of new ones ‘renders these comparlsons'

‘of llttle currency, other than conflrmlng the general advantage of

Qcomputer-based 1terat1ve methods . The evaluation’ of alternatlve:

'procedures requlres a comparlson of- at least these measures

- ablllty to’ lncorporate dlverse sets of data‘(e‘g land
'cla331f1catlon and tenure, presence of rare spe01es),-‘ o
S their base on- a set of clearly spec1f1ed rules,
.;— flexibility, ‘ '

S eff1c1ency in m1n1m1s1ng costs in the attalnment of a’

'specified reserve goal, A ,
C- ablllty to present alternatlve solutlons,

- ,ablllty to lncorporate spatlal relatlonshlps '(e'q

flinkages, juxtapos1tlon or adjacency of. chosen reserves)

_1nto solutlons,-

- ablllty to handle large data sets,

ablllty to 1ncorporate new 1nformatlon and hence updatef

_solutlons,__ o
- operatlng costs and user frlendllness

"_The CSIRO subm1331on to HORSCERA deflned three features of reserve
'selectioh procedures B complementarlty ~ reserves should

:complement one another 1n ‘terms of the attrlbutes they contaln,

-flexlblllty - Iﬂannlng should be able to assess the costs:
1nvolved n shuffllng between - sets of p0351ble »reserve~

'conflguratlons, 1rreplacab111ty - some sites are essential and



'non—negotiable,_ mostly because they dcontain ~attributes _notit

.1avallable elsewhere

Iteratlve methods conSLder the changlng context of env1ronments

‘(or spec1es) requlrlng further conservation durlng the cumulatlve‘

selectlon of land unlts - They produce a constellatlon-of land’

unlts (elther in order of selectlon or w1thout priority) necessary

to fulfll the conservatlon requlrements within a region. . If

requested this'Can be ‘done- in the way which most_efficiently?(as:'

measured for example by total area) meets‘these goals, i.e. a

B mlnlmum set

Iterative selection pr0cedures »uere "developed by KirkpatriCk.
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-(1983; -also Kirkpatrick & Harwood 1983), .initiallyfbased on an -

algorlthm that flrst selected the rlchest 31tes, ~then the'site
"whlch,padded the most number'.of addltlonal species = (or
_‘environments).- ‘Research since (e. g Margules et al 1988;:Pressey
& Nicholls 1989%a,b; NlChOllS in press, NlChOllS & Margules in
press) has developed a more eff1c1ent procedure, based on the

.selectlon flrst of sites that have- unlque occurrences of speCLes

(or env1ronments) Where species lists aren't avallable for many'

51tes, predlcted dlstrlbutlons can provide a substltute (e,g;
'Austln et al 1984 1990; Margules & NlChOllS 1987, Margules &
. Steln 1989). o

" The efficiency of iterative procedures lrelatiﬁe"to more
traditional reserve ‘selection procedures was illustrated by
Pressey & Fﬁcholls'(l989a) who ranked pastoral leases in the
‘ Western DlVlSlon of NSW accordlng to’” scores from 12 conservation

value - 1ndlces (1nclud1ng rarlty, dlverslty, representatlveness,

etcu), and - then recorded how many properties it was necesSary‘to,t'

select before’all-attributes_(land systems)'were representedt The

iterative .selection procedure used requlred'5;7% of properties, -

compared to between 45 andf98% for other sampling procedures.
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A recent example of the algorlthm used in mlnlmum set analy31s is

'glven in. ‘Tahle -8 [frmn Margules & Nicholls Cul press)],_ andlff

‘descrlbes representatlon of tree communltles and env1ronments 1n a

E'set of . grld cells

A}M1n1mum set algorlthms for reserve'selectlon have been greatly
advanced and developed by teams at CSIRO Wlldllfe Research in

5jCanberra and, jOlntly and ' separately, by teams at NSW NPWS <,mne“‘
;mechanlsm which probably now best meets the crlterla glven above‘
is CODA (Bedward et-al. 1992), which is based on’ 1terat1ve mlnlmum_‘

set’ algorlthms but includes also flex1ble con51deratlon of. reserve Co

de31gn and land sultablllty crlterla

Canisius (1991) presented*a-detailed’comparison of a rangeiof“j
.reserve selectlon methods,vlncludlng mlnlmum ‘set - analyses,jfory

conSLderatlon w1th1n the preparatlon of. a strateglc plan for

QNPWS Brlef descrlptlons of recent technlques follow

lThe. Rapid - AppraiSalv ApproaCh"has' been -uséd' wldely:_ln'
'“:deueensland,‘and was developed by Stanton & Morgan (1977),” Its.

‘most recent ver31on is glven in Morgan & Terrey (1990) Procedure'vx

1nvolves the dellneatlon of “prov1nces" (essentlally represent;ngvf

sultes of 31mllar land systems),-'the determlnatlon of .major'

,ecosystems w1th1n prov1nces (mostly through .land system maps; .

surrogates) and then the dellneatlon of key conservatlon areas,

'based on capture of representatlves of all major ecosystems Thls

-_last is achleved through scan of Landsat images to reveal areas
'greater than lOOOha For these large areao, component major

ecosystems ‘are. determlned and areas are glven a hlgher prlorlty if-

.they contaln ecosystems representatlve of the prov1nce ‘and not

represented w1th1n ex1st1ng reserves. Prlorlty is also glven to.

’areas capturlng the greatest number of representatlve ecosystems,

'and rarlty can also be _accommodated Canlslus listed some_ '

llmltatlonS' 1nclud1ng_ 1ncon31stent land- “units, rellance on

1ntu1tlong and manual analy31s,: 1neff1c1ency, potentlallyig

.inconsistent~,solutions,~ subject1v1ty and- some termlnologlcal'e
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problems ~with' "ecosystems" ‘“provinces“ "land- units""‘"land

' zones", " etc. ,In comments on .a prev1ous draft ‘of thls 1ssues:>'

- paper, P. Sattler noted that notw1thstand1ng these limitations,
”this method had. proven extremely valuable espec1ally where

1ncons1stent data. bases’ ex1st and ln-the absence of thematlc

-mapplng for vegetatlon or land systems and "w1ll contlnue to be-

the best avallable seml—quantltatlve technlque avallable"~

The Bolton/Specht analysis (Bolton .& Spedht 1983; Purdie 1987)

has ‘also been. w1dely used 1n Queensland,vmost.notablyvin‘resource
_assessment of Mulga lands (Purdle 1985) -and the Channel Country.

* “This method uses regular unlts, e.qg. grld cells. Within'the study\

‘region, - resource (e.q. land system) maps are dlgltlsed,\and cells

1'W1th 31m11ar resources are grouped 1nto broad landscape types,

such that the conservatlon value of units. 13 calculated ‘relative -,
" to the landscape type in Wthh they occur. Three 1nd1ces are then

calculated, based on the oarea of all resource types in each "’ cell

;These indices’ rate cells accordlng to high dlver31ty and. more -
'representatlve mapped systems (Prlorlty Dlverslty_Index), hlgh'

‘ dlvers1ty and amount of rarer mapped systems (Rarity Diversity‘

‘Index) and number of mapped systems within - a cell (Dlver31ty)

Focal (and subfocal) cells are then des1gnated on the strength of

.their‘scores, or . nomlnated on the ba31s of knowledge of the

distribution”of rare species., Land tenure 1s ‘then overlald on a e

‘dlsplay of focal and subfoacl cells, and . a tentatlve reserve

'network dellneated on the ba31s of clusters of focal -and subfocal

cells. ThlS is then assessed to ensure- that . complete

representatlon of mapped systems . has ‘been achieved and the’

- percentages of systems represented 1n the putatlve reserves are .

‘calculated, in order to prlorltlse the. reserves, Canlslus listed

the advantages of this'methOd as providing'object1v1ty and rlgor_

of a: standard calculatlon applled over regular grld cells, but '

with also a (desirable) high degree of manual input in -the

definition of final reserve boundaries.' Deficiencies lncluded _
ineffidiency-“(through repeatlng the appllcatlon of a 31ngle
formula rather than iteration), compllcated translatlon of grld




cells to achlSlthD unlts, lack of deflnltlon of the optlmal gr1dﬂ5

j‘cell 31ze, and potentlal 1ncon51stency between operators
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: LGear Programmlng was lmplemented by Cocks & Baird (1989y‘in,"

vildent;fylng potentlal: reserve .areas’ on Eyre Penlnsula, and:1‘

" achieved comparable 'efficiency theré to a minimum set.analysis.

‘Linear programming. can concurrently . address any number of
‘seleCtion guldellnes It first 1dent1f1es whether any fea31blev

1 reserve network ex1sts, and then searches for an optlmum solutlon C
Wthh satlsfles all selectlon crlterla,_ It is: highly: flex1ble,,'

but computatlonally 1ntens1ve and complex for the layperson, and
Canlslus con31dered it~ 1nsufflclently tested to be adopted for

1mmed1ate use by QNPWS

. Possingham (1n comments on the prev1ous draft of this. paper)t

has advocated greater con81deratlon of mathematlcal programmlng as .-

‘a procedure. for most eff1c1ently designing reserve networks,

stating that “they are guaranteed to ‘beé superlor to rule—based

- iterative methods = espe01ally for blg data sets, 1complex,b

"constralnts and complex cost: functlons_;;. the methods are not

dlfflcult to- 1mp1ement and with: the recent rapld advances. 1n

workstation computing power large _problems ‘can be solved"

»Possingham is currently comparlng mathematlcal programming -
solutlons to those derlved by 1terat1ve mlnlmum—set algor1thms7

:(data from Pressey ln N.S. W ) ‘ Mathematlcal programmlng can also::.

1ncorporate connectlv1ty pr1nc1ples, redundancy,- rlsk “andn

'tuncertalntyr and,has the flex1blllty to’ produce and compare;

alternative solutions.

LUPIS (Cocks & Ive 1988; ‘Ive &. Cocks 1988 Ive et‘al 1989) -was

_ developed'from linear programmlng, ‘and was regarded by Can131us .as .

extremely flex1ble and user- frlendly It 1s -a spatial dec1s1on

support system. package, ~and can accommodate requlrements to,“

s1multaneously plan for- both reserve selectlon and selectlon for

‘other: land uses. It can 1ncorporate varlable selectlon unlts’

'f(e,g. vegetation communltles, grld cells, land_tenure). ‘It first .



_ 1dentlf1es commltment guldellnes (for which an area is 1mmed1ately

included), exclusron guldellnes (for which an area is 1mmed1ately-

'-_deleted from further consrderatlon), preference guldellnes (not
vabsolute rules, such as 'as far as. possrble choose areas adjacent
'to'existing_reserves') and avoidance guldellnes_(not absolute

rules isuch as. "as‘ far».as poss1ble avold areas. whlch are

}degraded ). Preference and av01dance rules are tallied for every

‘map unit to determlne a SUltablllty score to evaluate 1ts ranklng
(for reserve (or other land use) . A reserve ‘network is then

proposed based on these relatlve scores, and can be varled by

- further weightings of rules The eff1c1ency of LUPIS can be

ﬂlncreased by 1nclusron of mlnlmum set algorlthms (CSIRO submlss10n'

to HORSCERA) .

'Belbin4(1992, in press) has developed‘a.ffurther approach to

examlnlng the representatlveness ofﬁrreserve networks

7("Env1ronmental Representativeness”). This procedure first

develops an env1ronmental classrflcatlon,'then'identifies'the :

'centr01ds of the resultant classes, and then determlnes the
dlstance of every land unit from 1ts-relevant centrord _Sltes

closest to the centr01d are regarded as the most representatlve

fSltes relatlvely dlstant _(1n multlvarlate space) deflne the
varlablllty w1th1n that class and/or form the nucleus of a (newly—:

v{deflned) distinct env1ronmental vclassf : Belbln " (in _press) .

_summarised'aspects of  the procedure:

"The use of a consistent method for: creating environmental

partltlons and deflnlng degrees of representatlveness is -

'vexpllclt . ‘Complementarity. 1s automatlcally addressed by. .

classzflcatlon Representatlveness is deflned as a
. continuous functlon, the distance 1in multlvarlate space of

each sample from its cluster centrozd The number and s1zed”'

"of ‘reserves is not directly. addressed Env1ronmental'

" Representatlveness does, however prov1de ‘information that‘

should asszst in. addressrng these 1ssues"
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' It remalns to be resolved whether all State and Terrltory agen01es
.wWill. converge in thelr use of one or several of these alternatlve'
'selectlon mechanlsms Much could be galned by comparlng selectlon1

technlques across the same reglon

A basic consideration.in‘reserve seleotion methodology.is_the
preferred spatlal unlt for‘analy51s (e:g. grid'cells,”catchments;ff
- properties). Grld cells have the. .advantage. of (more or less)
equal size; and hence 31mpler calculatlons of relative diverSity .
—and 1nterpretatlon of the 31gn1flcance of" spe01es lnventorles, but”"::
they may prov1de some translatlon problems from a chosen reservev"
network to units of acqu1s1tlon., Catchments may prov1de the best'j
conservatlon ‘reserves, but may. show enormous varlatlon 1n area:
Wthh could confound :some selectlon methods ‘ Propertles may ‘be
the ea31est unlts to work w1th for reserve acqu1s1tlon purposeSf
though they too ' vary ‘in’ area,«and may not be the’ domlnant land.

tenure 1n many areas.

A more profound dec131on about selectlon mechanlsm is whether the"

selectlon process 1s expllc1tly llmlted (at  least lnltlally) to_ .

'.aconservatlon assessment, ‘or . whether 1t 1ncludes 31multaneously-

‘ other land—use con31deratlons and optlons (1ntegrated assessment)
_Theglapproach taken w1ll determlne the compoSLtlon of the'f_
assessment panel and the mechanlsm w1th whlch dec1s1ons are made.

ThlS 1ssue 1s further addresssed in’ sectlon 3 V'

It 1s also worth notlng that reserve solutlons derlved from any"
mechanlsm_ must_‘be_ adequately ground truthed before thelrf‘
' .nomination‘or'acquisrtlon. This stage should 1nclude flne—tunlng -

and. iterative consideration of desk-derived "notlonal" reserves. - .



‘Table 8. An. example of the. algorlthnl used. in minimum set

analysis from Margules & NlChOllS (in press), which describes:

repreSentatlon of tree communltles and env1ronments in. a set -of
grld cells., e : :

Tt

STEP 1. An optlonal step at Wthh some sites can be ‘included
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“before the selection procedure beglns Examples mlght be ex1st1ng39_.f

,,reserves ‘or 31tes with known rare species.

' STEP 2.  Select: all grld cells Wlth;.unique _oCcurrences. of

env1ronments

]

'STEP 3. Find the next rarest env1ronment and select the grld cell
‘that, when added to those already selected, will represent that

environment, plus the greatest number of other env1ronments, at or
'»above 10%. : : S ‘

iSTEP 4. If there is a ch01ce, select_the gridycell nearest to one

' already selected

'STEP 5. If there is still a'choice, select the grid cell that
also contrlbutes the largest number of env1ronments ‘not . yet
represented at the 10% level. : :

'STEP 6. If there is still a ch01ce,'select.the“grid cell that,.f

will enable the 10% level to be achieved:.for the rarest group of

env1ronments remalnlng under or unrepresented

STEP 7. f there is Stlll a ch01ce, select the grid cell". that-‘

will contrlbute most to ach1ev1ng ‘the 10% level of representation -

. of .the 'rarest ,group of env1ronments remaining  under~ or
unrepresented - : : Ce R :

STEP 8. ' .If there is Stlll a ch01ce, _select the grid cell which

either (a) contains the smallest percentage area necessary to

" achieve the 10% level of representation, or (b) contributes the
largest percentage area of that: environment -if no one grld cell‘“

'can enable the 10 level of representatlon to be achleved

STEP 9@ If. there is Stlll a ch01ce, select the smallest (as all’

~sites,; being grid cells are equal in size,’ this Step was not
used) . S . T . e ST

. STEP'10. If there is still a choice, select the first one on the
list. = : ~ , ok g




",capable of meeting targets are listed).
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‘;Table 9. The pathway used by CODA for reserve selectlon (from
Bedward et al 1992) ; » , S

Preprocessing -

'STEP 1.  Exclude 1nappropr1ate ‘conservation features (e.g.

marglnal env1ronments)

1STEP 2. -~ Allocate conservatlon features and ‘units of cost tO‘“

selectlon unlts

STEP 3. Allocate land sultablllty classes to selectlon unlts and,
optlonally, exclude unsultable unlts

STEP 4. Deflne the representatlon target for each feature

"STEP 5. Identlfy focal selectlon unlts (elther ex1st1ng reserves,
or irreplacable sites which must be included within the . reserve

network) - which provrde the "nuclei about Wthh the expanded'
,]reserve network will be constructed" :

Prellmlnary selectlon of new reserves

STEP 6. - Apply the reserve selectlon algorlthm (e g. 1terat1ve or ﬁ}'

>,llnear programming) . This will produce a (dlsplayed) array of
notlonally reserved units. : . .

Mbdlflcatlon of the network

STEP 7. Replace unsultable selectlon units. (Features now.

. falling below target representation: are dlsplayed and land units ..

b

'STEP - 8. »Check for ‘any unnecessary 1ncrease in the cost of the‘

. network (e g. redundant selectlon unlts)

A.STEP,9. Ratlonallse.reserve boundarles.




..3.vii. Reserve designation and management.

Variation in the designation:and management of reserves within the.
protected areas network allows flexibility in purpose and -
' selection criteria (and hence management),jand may allow the .

provision of some pragmatic solutions in otherwise seemingly.

impossible or irreconcilable land use confliots,

‘The<downside of this variationtislthat theoplethora of existing

.'reserve designations and management_,regimes'3makes it wvery

;diffioult'to'determine overall reservation status, and the extent -

to which a. given reserve actually functions to protect
blodlver31ty This is especiallyfso when States_and Territories
'are compared, for example' in some - States and’ Territories
extractlve industries such as mlnlng are: permltted within’ (some)

National Parks
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‘There have been many oalls for a standard nomenolature]~for_h

conservatlon reserves across States and Terrltorles, with this

standard callbrated to that adopted by TUCN (see Table 10) For
example, the ACF/WWF submlsS1on to HORSCERA stated

"the enlarged conservation estate should comprise reserves

1n categorles I, II, and IV of the IUCN Cla351f1catlon.

These reserves should have con31stent nomenclature "
That submission actually listed five classes of resetves:

1. National Parks: reiatively large‘.areas which ‘contain

_representative, and wherever possible, ecologically integral
fsamples“of native vegetation.' Managed for controlled recreation, -

educatlonal and tourist activity.

2. Wilderness areas~ natural areas of sufficrent size to- protect

the pristine- natural environment = which. serves phys1cal and




spiritual well-being ... they are to be maintained largely free of

“human intervention..

| ‘.'_1v,6’7_ B

3. SClentlflC reserves. '-reference*areas for monltorlng and'x'

lecologlcal research .,»often closed to the publlc

‘ 4., Habltat and w11d11fe management areas malntalned for spec1flc:

conservatlon ends, and e w1ll requlre intensive management {e.g.

_crltlcal breedlng ‘areas) .

5. Local- conservation"areas,‘to protect small" areas of natlve S

b

",'habitat7. dmlnlstered through local government

. In 1985 CONCOM reviewed‘the claSSification of AUstralian*National.','

Parks and conservatlon reserves, and found that thelr dlvergent:d-

:fnomenclature and - management regulatlons were a reasonable response

to local needs; but .some- 31mpllflcatlon could be’ warranted (ANPWS

1subm1351on to HORSCERA) ANPWS " and State agen01es have recentlyg

completed a llstlng of all parks w1th categorlsatlon accordlng to

thenflvevIUCN crlterla, ‘which prov1des a. useful context and base-"p'

for comparison (Hooy & Shaughnessy 1992).  ANPWS (in their

*submlss1on to’ HORSCERA) were of - the view that "the dlfferent»'

7.vcategor1es for: protected areas and dlfferlng management reglmeSj,'

‘(are) not llkely to change for a con31derable perlod of time".

Recommendation’3 2”2 (Protected ‘area management) of BDAC'(I992f

‘also addresses management con51deratlons

"Undertake a 10 year Commonwealth, ‘State 'and'. Territory'

cooperatlve program to

develop management plans for all proteoted areas. These

' plans should ensure that genotypes, species or communities

‘that. depend <n1 a- partlcular protected azea for thelr’

'isecurlty are given the highest prlorlty in nmnagement

Management plans should normally be developed w1th1n flve'
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'Years of’ prodlamation of’ protected areas, and shouldl

1nclude prov131on for monltorlng,_and rev1ew of management

'objectlves,_

o evaluate'bonndaries of existingsprotected areas as. part .

_of the management plannlng process to 1dent1fy whether
alterations w11l prov1de for better long—term blologléal_

o 'dlver31ty conservatlon,

. ensuré'_pUblic-particlpation ‘in the development nd -

B 1mplementatlon of management plans....,v

prov1de and malntaln suff1c1ent resources,'including

tralned staff to 1mplement management plans, and

ensure that the range of protected area. types has:“

transparent nomenclature and assoclated management,ﬁ

_requlrements,A preferably 7relating toagthe_ﬂIUCN,

'classification;of protected areas."

In selecting lands - for addition to the reserve'network; it is-

".llmportant to tallor their reason “for 1nclu31on w1th an approprlatef

reserve de31gnatlon_ and nwnagement reglme.- Some vulnerable .

E spe01es or env1ronments may demand expllclt management protocols,‘j.

poss¢bly 1nclud1ng exclu31on of .recreational or »commer01al

'activities '~ Other areas may be chosen to sample environments

--Wthh are resilient to dlsturbance ‘and- hence they may be managed

to cater for a wide dlver51ty of uses., In some locatlons, ch01ces.

avallable for reservatlon may be limited to very small remnants.

These patches may be suff101ent to prov1de adequate representatlon

’_of restricted plants or 1nvertebrates. Although this is’ a valid

‘and spec1f1c conservatlon functlon, these reserves may not match

other criteria (e.g Slze) for Natlonal Park status

N

In general;v"the.protected’areas,that are most important for the

future of. biological 'diverSity' are those that have"natUrev"




conservation as their’primary goal'of'management'and which exclude

all confllctlng uses (eg IUCN Category 1 reserves) 'Nevertheless

"_all classes-.of’ protected area,‘ 1nclud1ng those Wthh allow”

"act1v1t1es such as the controlled extractlon of- mlnerals or the

'-grazrng of stock, are srgnlflcant for blologlcal dlvers1ty”.

'conservation" (BDAC 1992)

Where a reserve network is expllc1tly constructed, every reServe

has a clear reason for 1nclus1on, .and’ thlS ratlonale should be

 capable of determlnlng the approprlate reserve ‘designation andf’

.management - The detalled justlflcatlon and expllc1t purpose of

"reserve proposals 1s now w1dely demanded (e. g. "CRA submission to.
HORSCERA. “the-objectlves of ‘such protected areas need to ‘be

Clear"f.

Nomenclature conveys‘a general intention;'but the effectiveness of

_the conservation functlon of protected areas is entlrely rellant‘

not on name- but on on- ground management ThlS is espec1ally the

case _for vulnerable  species and communltles,_whlch~ may demand
research and. regular active- management (e.qg. control of foxes,'

'~1mplementatlon of approprlate burning reglmes) for‘ their

- per31stence w1th1n the - reserve "InA some cases, the type of

management requlred may determine the reserve de31gnatlon

The.critical_role of mdnagement was emphasised_in:the National

Association-of’Eoresthndustries'(NAFI) submission'to HORSCERA:

"there is. grow1ng ev1dence ‘that the - existlng protected

areas may be counter productlve for blodlver51ty because of

1nadeguate management practlces“'

'rIn one of the few avallable examlnatlons of how well conservatlon

reserves fulfll thelr purpose, Russell Smlth & Bowman (1992) founda'
-that monsoon ralnforest patches suffered substantlal degradatlon E

- more or less equally across three land tenures: conservation

,'reserves, Aborlglnal Land and- pastoral propertles,
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In general, Westcott'(l991) concluded that the Australlan Natlonalv

_Park"system “"was grossly under-resourced 1f judged by '

'1nternatlonal standards"

'As an overrldlng prlnCLple, acqu1s1tlon of lands for conservatlon
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'purposes must be accompanled by the prov131on of - sufflclent'v

resources to manage that land approprlately © In addltlon,”

sufficient knowledge of the reserve’ must be acqulred to allow the
-development “and lmplementatlon of an. informed management plan,
\Wthh charts the procedures for ensuring that conservatlon values

are malntalned

b
/
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‘Tabléllo..uIUCNﬁProtected‘Areas'Management Categoriesl

'Strlctly“ protected4,areas;

I.  Strict NaturegReserves._’Generally smaller areasuwherejthe'

-preservation of important .natural values .with minimum  human

~ disturbance is emphasized.

II Natlonal Parks . Generally larger areas w1th a range of

‘”outstandlng features and ecosystems that people may visit -for -

R educatlon,_ recreatlon.vand 1nsp1ratlon _as long as they don t‘o“ﬁ

rthreaten the area s values

’

III. 'Natural MOnuments _'Similar to National'Parks;‘but usually"j:'

'smaller areas protectlng a 31ngle spectacular natural feature or

'hlStOrlC 31te

,lExtraCtiye‘,Erotected‘ Areas.p

IV. Habltat and. - Wlldllfe Management Areas  Areas managed to.

vvprotect and utlllse w1ldllfe spe01es

V. Protected Landscapes " Areas,con31stlmg of publlcly orr

l-;prlvately owned ‘lands that- may be subject to resource extraction

.and their assoc1ated ‘human settlements, where the objectlve is. to
maintain- the quallty of the overall landscape, harmonlous human

"1nteract1on with it, and the blologlcal dlver31ty lt contalns
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3.viii.‘ Who . decides: . the‘-role ofI_COmmonwealth gaﬁdv'Statei

agencies, experts, industry and- public participation.

:ESD (1991) recognised’that "land use de0131on—mak1ng procedures'

are of. paramount 1mportance in av01d1ng or mlnlmlslng confllct”

‘over forest use" but -were unable to glve an expllc1t mechanlsm or

protocol for such procedure * _They dld note several 1mportant'

- stages: - assessmentv of all forest values, wide . communlty
consultation; and 1nvolvement 'of-‘Commonwealth, and : State

Governments in cooperatlve assessment*'and determination of

" options. They also encouraged the development and use 'of;'

vlntegrated plannlng and decision support systems

. There are a number of models for the dellberatlon of reglonal

land -use (1nclud1ng reserve selectlon) de01s1ons - In. Vlctorla

(Land Conservatlon Council) and Western Australla (ConservatlonTA

“through Reserves Committee) expllc1tly -defined authoritles have -

~ been. established to congider allocatlons of public lands.~These

'commlttees represent a range of ‘primary 1ndustr1es, recreational.

groups,,conservatlon organlsatlons and relevant’ state government‘

departments . In- spec1al cases (usually provoked by heated public

controversy)- land—use decisions have been de01ded 1n a 3ud1c1al or

1quas1 judlClal manner.(e g. Helsham Inqulry, DASETT 1988) . In

- - most other cases of reserve selectlon, prospectlve areas have been

chosen by government (or occa51onally non-government) conservatlon
agenc1es, and these proposals have then been subjected to the

scrutiny of other government agenc1es and/or the publlc, and then

o accepted, altered or rejected. Generally, selectlon crlterla have

h not'been explicit or, if'so, then thls expllc1tness is not. based J'

on any sc1ent1flc grounds _ Partly because of thlS lack .of

'expllc1t crlterla, there has been llttle attempt or ablllty to

demonstrate the costs 1mposed, by Adev1atlons .fronlithe optlmum.,

reserve network




f A protocol ‘for lmplementlng a. 'representative;' adequate' and-

. comprehen31ve reserve network across Australla S forests . would aim

to av01d such subject1V1sm and 1neff1c1ency

‘It would require:

- a consistént and . objectivelyfdefined :setv“of_ reserve

,selection criteria, established and acceptedi:bYl

;Commonwealth State and Terrltory governments,

- the appllcatlon of these crlterla by State and Terrltory
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conservatlon authorities ‘to .regions - within thelrf

jurlsdlctlons, to derlve an optlmum reserve network

- the‘iassessment ”of”'this'-optimUm network by ‘the -

A _Commonwealth, by other State and Terrltory agenc1es ‘and by

‘the publlc,'

- reflnement of the optlmum network 1n llght of 1nput from E

vthese other sources,‘lncludlng an assessment of the cost ofvf

;such changes

With respect to this process,kRAC,noted'thatf”

“the most effectlve way in Wthh the states can demonstrate

- that their reserve systems are. satlsfactory would be to

show_,that;~they conform with carefully »drawn_‘natlonal

criteria.”

The Commonwealth s role (implementedithrough ANZECC‘and the,AFC)

- may lnclude
. to provide'assistancevin_the establishment of~criteriafﬁ

to enSure-that'the'State‘slinformation baSe‘isnadequate;“



T

to help llalson between nelghbourlng States where

- adjacent reglons were belng assessed, '

to assist where called upon in regional land-use

' .asséssment; and
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. to provide possible support for'acquisition~or'management .

of proposed reserves.

“HORSCERA (1993) provides a similar set of roles for all reserve
Systems; 1nclud1ng the prov181on of funds for acqulsltlon and -

‘management of reserves Wthh were nominated on the: ba51s of thelrt

'*demonstrated contrlbutlon to the nmlntenance of blodlvers1ty

This proposal was expanded by Klrkpatrlck in comments on the'

prev1ous draft of thlS paper

"“The oriteria for funding priorities in relation to foreSts

gouid be’recommended:by;this.workshop._ T recOmmend that

the higheSt ‘priority proposals should ‘be those that

‘demonstrably increase the number of species, communities

‘and genotypes in‘Viable.numbers'or areas within theAreserve"
system, w1th~we1ght1ngs belng given - to ANZECC declared“
‘threatened spec1es and communltles For the purpose of
,deflnlng viability I suggest taklng safe numbers or areas”
-(e.g.t 10,000 individuals in 'at least  four. spatlally;
~separate-populations-for higher plants; at least_Z,OOOha

..  for floristic_oommdnities,fthe 30/60/90% rule for mappable

'entities)g

,,Bloreglonallsatlon could continue -as a parallel process/

based on the aggregatlon of ex1st1ng admlnlstratlve/data

‘oollectlon un;ts for = the assessment of reglonal‘

conservation adequacy.

In.another‘parallel probess;reserve patterns bould'be_"

‘optimised within States and Territories on non—private land
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'~'u51ng all avallable blologlcal data and vegetatlon maps
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Env1ronmental data should only be used in extremzs - The l"

fvreserve selectlon technlques developed by Pressey and hlsf"

. assoc1ates prov1de the best optlon for. optlmlsatlon after

« the ellmlnatlon analyszs descrlbed by Klrkpatrlck and Brown@
- (l991b) The parametres should be. deflned to select: in the,y’
".follow1ng sequence 1) w1lderness, 2) old growth (*unlogged,'

"iforest), logged publlc forest, logged prlvate forest .The‘

| targets should be (90’/60 /30/,as elaborated elsewhere)

'vIn all cases, 1f populatlons/areas do not reach mlnlmum"

v1ablllty targets (see above) these - should take precedence

-ANZEcc'iS\the appropriate‘oVerseeing'body; w1th ANPWS .

fprov1d1ng the natlonal and’ bloreglonal overview and- adv1ce;’

on- fundlng for land purchase/management “,f.

JVarlatlons on thlS theme were proposed by the Northern Terr1tory>v

vaovernment and WWF “in thelr subm1s51ons to HORSCERA,'and‘othero'

x;general protocols (for'"Protected Area Systems Plans") havetbeen

”deVelOpedh'for “the IUCN '(McNeely & Thorsell 1991) l-4The~”WWF.

:procedure -is - for a Protected Areas: Network Strategy (PANS), Whichf

’ should ‘be" developed and 1mplemented in the 'context of thefj

7'1framework Natlonal Strategy for the Conservatlon of Blologlcal

lblver51ty In thlS proposal the Federal Env1ronment MlnlsterA

“would establlsh an expert sub- commlttee of the Federal Blologlcal

tDlvers1ty Adv1sory Commlttee to ‘draft a Protected Areas Network» o

npStrategy for Australla }3 The sub- commlttee should con31st of»

yexperts in the fleld of protected areas and 1nclude representatlon =

from the States and Terrltorles ‘and. the" Aboriginal communlty

‘They also recommended that the commlttee :should have an

o 1ndependent chalr

L RA¢ PrOEOSed-that:

"the chozce of actual areas for further reservatlon 1s best

left to 'balanced panels of experts' rev1ew1ng current land




:uses W1th1n -a bloreglonal context. The 'balanced panel of

_'experts' concept endorsed by the Inquiry is 31mllar to that
used by the Forests and Forest Industry Counc1l of Tasmanla

.in developlng the Forests ‘and Forest Industry Strategy for.

‘that state "
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' In comments on the earlier draft of this issues-paper, ANPWS'noted"

that;

"It is essential };; to dlstlngu1sh between two separate"

‘stages in' the process of reserve establlshment

ldentlflcatlon and selectlon _ Ident;fzcatzon 1nvolves .

'the appllcatlon of more-or- less scientific procedures to-

1dent1fy which areas of forests should be 1ncluded in the\v_
system of_reserves It requlres technlcal expertise in

_naturevconservation and therefore is the. prerogatlve of
ANZECC. Selection is the polltlcal process by Whlch
dec1s1ons are- made as to “the actual areas to be reserved

Thls lS a State-level responsibility, and involves trade—'

'offs relatlng to other prlorltles such - as agrlculture,

mlnlng, forestry, etc Industry groups have a role to play'

in the selectlon process, but not in the 1dent1f1catlon

R

process“'

Thisigeneralvpoint ls.probably ualid,’although'the distinction is
softer than that claimed. = The development of a comprehen31ve

reserve system 1nvolves ‘the" steps of measurlng the conservatlon

_-values of all units of land con51dered, arranglng these units in- a
.way which best _meets conservatlon (and other) crlterla,vand then

"asse551ng the loss (or alternatlve sOlutions) if. the preferred

solutlon "is not obtainable ' These’ are all stages 1n. Wthh 

conservatlon blology 1s an essentlal 1ngred1ent

'~The,NT Government submission to HORSCERA'presented'an explicit

' procedure for reserve selection. This procedure included:
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S1. .;The Commonwealth to develop a blogeograph1c1yv
'[rreglonallsatlon of Australla at an appropriate scale,' -
2.' that reglonallsatlon to be submltted to the States and--ﬂ

Terrltorles for agreement and amendment as- necessary,
3. that then'be adopted by ANZECC;

‘ d4. ~ANZECC should determine crlterla for establlshment of a

i‘natlonal protected lands network taklng account of the -
'endorsed blogeographlc reglonallsatlon, 1mportant crlterlag'”
_w1ll 1nclude (i) spe01flcatlon ‘of the number,,extent, and
optlmal conflguratun1 of 31tes to be ‘included in each

blogeographlc zone and (11) a tlmetable w1th mllestones,

5. Each State/Terrltory develop'reserwe proposals that.(ij
”satlsfles State objectives in regard to representatlveness,c_-
[scale._and. conflguratlon, (ii) is 1ntegrated w1th off—
'reserve fmeasures,b (1ii) vderives from exten51ve publlc
'consultatlon, (iv) minimises confllct w1th other land uses,
"(v) appears: achlevable flnanc1ally and llkely to attractw
:COmmunlty support, (vi) 1dent1f1es optlons for var;at;on ofd'
»*conflguratlons to accomodate new 1nformatlon, (vii)'takes
paccount of and as far as poss;ble complements proposed_“
_conflguratlons in States sharlng the . same blogeographlcr
~zones; and . (Vill) 1n comblnatlon with nelghbourlng States~"
'1ncorporates reserves w1th1n each of the blogeographlc _

zones recognlsed in the natlonal reglonallsatlon,

6; ANZECC to~’appoint .a74Task‘ FofCe,f including
representatlves of 1ndustry and other resource users, to
review and 1ntegrate State proposals to satlsfy crlterlaf .

for the natlonal network

The duration of the assessmenteand.selectlon;process.should be
“‘carefully Sét‘to ensure that reservation proposals are.bronght;to o
fruition while they still retain the values that they were '
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| selected for. It is sobering to note Ride's (1975) lament that

"durlng the period of operatlon of. the Reserves Adv1sory Counc1l

‘even knowledge that the mineral potentlal of a recommended area

was unknown was,enough to. cause the 1ndef1n1te deferment of‘

-allocatlon“ : Some groups propose that the economlc value or

"potentlal of all proposed reserves be - fully 1nvest1gated before;

.any reserve declaratlon, although the . potentlal delay in reserve

dedication because of. thlS process was. clearly 1llustrated in

CRA's subm1331on to HORSCERA, that “the dlscovery of the world— 3

class Century 21nc dep031t in an already well explored area.;;.
‘demonstrates that it dis dangerous ever to write-off ‘land as

’unprospectlve’“;

‘Public participation must be clearly defined in the -reserve

selection process.. The LCC in Victoria provides an'example where
expllc1t opportunltles are provided for publlc 1nput,_following
- the release of the background 1nformatlon. report,_ and. again

acceptance and support of reserve des1gn proposals that the goals

and methodology of reglonal study and land~ use dec131ons are
clearly explalned to locals. and ‘other 1nterested parties. . Local
'1nput should be sought at the 1nformatlon gatherlng stage,,and

durlng the process of reserve design and modlflcatlon

o follOW1ng initial recommendatlons It is 1mportant for the




3.x.  Limitations, pprioritieSr and 'timetable;

It has been argued (e.q, Adam 1992b) that all biological dlverSJ.ty
Cannot be captured w1th1n a reserve system. ' To do S0 mlght well

Tyrequlre the 1nclus1on of v1rtually all 1nd1v1duals (to 1ncorporate
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the" range .of genetic variation) of all,specres (including the .

’-myrlad invertebrate species, most of which are currently
undescrlbed and . for. ‘which - information ;on. dlstrlbutlonb is

eSsentially noneegistent), with sampled areas belng large enough.

to include Viable,populatlons of»speC1es, room for the,requ;red

_ movements of mobile species, .and the need 'for a"range of

management actlons to serve the requlrements of spec1es for a_

_dlverse 1range of successronal ages or dlsturbance reglmes.
' Application'of the precautlonary<pr1nc1ple may further expand the
proportlon of land .area requlred to - meet the above ‘demands.

Recher (1992) used the obverse of this argument to suggest that

dlsturbance to. any,veven llmlted,'area would probably result in

'the extlnctlon of at least one specres

vaen where tlghtly deflned objectlves and eff1C1ent selectlon

procedures are used, reserve solutlons may demand a polltlcallyh

»unacceptable proportlon of land . For example, Margules et al.
(1988; - 1991) demonstrated that even with mlnlmum ‘set algorlthms

44, 9° of total wetland areas were needed for s1ngle representatlon

of all plant species. (1n ‘the Macleay Valley floodplaln)/
_1ncrea31ng to 75.3% of total area if all wetland types were alsolw

to be inCluded. .'The 1nclus1on of multlple’ representatlon

substantlally 1ncreased even thlS proportlon

It may be pragmatic. for reserve selection practltloners to.

vprioritise'objectives, rather than to be forced to accept the cutsﬂ.

: 1mposed less objectlvely by advocates of other land uses




'lg}ig..Review period.
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=,No reserve des1gn will be perfect ' Imperfectlons may come tO',vf

-llght followrng desrgnatlon,.w1th the accumulation ‘'of more data.-

.;Areas deemed unsultable at the tlme of ' assessment ‘may be restored.7'

or. otherw1se galn sultablllty at a later date.f The. reserve estate

'should contaln enough flex1blllty to allow for modlflcatlons 1n»f

'the llght of 1ncreased knowledge or reglonal env1ronmental change.t

'(Brldgewater et al 1992) Perhaps the best way of factorlng thlS

in"to the process is to ensure that a rev1ew perlod 1s expllc1t,

- such that assessment is repeated at -a. de31gnated 1nterval ‘In

Vlctorla,'a rev1ew process is. adopted by the Land Conservatlon

"Counc1l ' FlGlelllty was.also suggested by the Northern Terrltoryb

f»and by the Natlonal Assocratlon of Forest Industrles in thelr_'

subm1831ons to HORSCERA SR T

ﬁ;"DeC131ons on resource use cannot be delayed untll we have.

:perfect knowledge Soc1al and economlc 1mperat1ves set a}:

'tlmetable for. dec151ons Wthh cannot be av01ded However, :

Q prov;sron should be made for 1ncorporatlon of addltlonal

1nformatlon"ﬁ

_To meet the tlmetables.'set' in ‘the NFPS 'and other recent

'1n1t1at1ves,‘f1rst -cut solutions for all reglons may need to be

: made in the absence of .the optlmum detalled blologlcal data-‘

These . solutlons ‘should not foreclose better‘de31gn based on:

'subsequently collected lnformatlon or changes in" the status ofj'

spe01es or communltles, and the system may have to’ be seen as one;--'

under contlnual reflnement and 1mprovement .

“The cost of thlS flex1blllty is that there w1ll be less stably{n =

deflned boundarles for user- groups such as exp101tat1ve 1ndustr1es'f

(1 e. less chance of "resource securlty“)
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The argument that adequatei-reservation of “all species‘]and

',communltles ‘may be unachlevable was opposed by both C. Margules

. and J. Klrkpatrlck 1n thelr comments on' a prev1ous draft of thls

V‘paper

‘t Forests almost certalnly cover a substantlally greater area
.'today than -at the helght of the Last Glac1al in Australla,
'desplte recent anthropogenlc depletlon (Hope g Klrkpatrlck-
;1988) This 1mplles that the present forest blodlver51ty_

"_occuples at present '_A large proportlon_of the : forestl'
’ »speC1es 1n Australla have suffered little or no - dlmlnutlongf
in thelr extent as a result of land clearance and logglng-

Klrkpatrlck argued

: "The varlous strategles and- _pollc1es relevant to the

. present exerc1se define blodlvers1ty to- be communltles of

spec1es,-spec1es “and the genetic varlablllty of spec1es

The hypothe31s is- unllkely to be correct for any of the,
_components, or all of them together, 1f,_as is. 1mplled by

these documents and ‘the. general tenor of dlSCUSSlOH in the.

' all the elements of forest blologlcal dlver51ty

1ssues paper, cpnservatlon requlres only global surv1val of -

surv1ved many thousands of years in a smaller area than it ..“

‘act1v1t1es.' - For example there has been llttle or no
clearlng or logglng n temperate ralnforest and the:
-eucalypt forests of‘ the wet/dry' troplcs Other"forest

spec1es, espec1ally those conflned to the hlghly productlvevv

ralnforest on the most productlve 31tes,nmay have suffered

s a. greater dlsaster than “the Last Glac1al and therefore_

'requlre protectlon W1th1n ‘the remalnder of thelr range,

and, ‘in many cases, rehabllltatlon Nevertheless, our

vknowledge of - vegetatlon hlstory makes 1t seem unllkely that-

- Areas  to enSurerthe survival of native‘fOrest'biOdiversity,}

espec1ally as exten31ve slash and burn sxlv1culture seems

llkely to allow the surv1val of most natlve plant spec1es

.eucalypt forests in: ‘the temperate zone  and’ the troplcalb_f

'allkAustrallan forests'wouldﬂneed to be placed.in Protected .



The example used to bolster .the case for full foresf

ngzr.

'protectlon, and therefore\the abandonment of blodlver31tyv

maintenance asva_practlcal goal,<1s the study of Margules

- and'hls coworkers (1988, 1991) on the'wetlands of the
- Macleay Valley flood plaln ' "This cannot be ‘fairlyi

extrapolated to biodiversity malntenance 1n Australla as-a

whole, as the elements of . blodlverslty covered byAthelr.

study are w1despread ‘throughout eastern Australla It may
well have: been that all of them were well—reserved, by the

most risk-averse crlterla, elsewhere " If they were not so

‘ well reseryed, the ‘proportlon of' ghe total ‘area of

.Australlan wetlands that would be necessary to satisfy the
. criteria. used w1th1n ‘the Macleay' flood plain. would .be

1nf1n1te51mal compared to the results of the study

‘It_ is~ worth' “noting in‘,the “above context .that' the

. . ‘reservation analys:Ls of Klrkpatrlck & Brown (1991a) in

Tasmania that extended - the present.. réserve network to

:encompass, where it was. not already ‘the case,,30 -90% of the

area/occurrences of - forest mapping units, higheriplant
spec1es and flOrlSth communltles selected llttle more than

' 40% of the extant forest estate. 'Thls 1ncluded enormousf

over- representatiOn of some non- commerclal western

'Tasmanlan forest types and spec1es in the ex1st1ng large:'

‘;Tasmanlan reserve system " Given that ‘higher. plant spec1es

'and florlstlc plant communltles are llkely to be goodf

'predlctors‘_of the unknown portlon of our forest';

blodlverslty, 1t . seems. .reasonable to: predlct that, 1in

‘Australia as a whole,c 40% ‘ofi the ‘extant forest éstate L

within protected:areas.wouldibe a reaSOnable'and_prudentv

‘target fOrabiodiversity°maintenance/.if the~larger-portion

of this area  were selected . for biological'””

representatlveness The figure of 40% for Australla as a

whole  1is suggested because Tasmania has lost relatively -

little of its orlglnal forest compared to most States. AIf'




'other States and Terrltorles had 31mllar depletlon of'

forests, a smaller percentage would have been approprlate,

;7as Tasmanla s fbrests stand 1n the same relatlonshlp to

. Australla s forests as . the Macleay .Rlver .flood .plaln‘

:wetlands stand to the wetlands of New South Wales

;However, prlorltles may need to be applled,_as some spec1es,

env1ronmental classes or‘reglonal ecosystems are 1n 1mmed1ate‘

danger of complete ellmlnatlon The target dates establlshed in

‘recent reports and 1n1t1at1ves can probably only be met through aA'

' con31dered order of actlons and attentlon

-The NFPS places exp1101t target dates for reserve‘lmprovement,

B most notably
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‘"The Governments agree that, ondltlonal on- satlsfactoryf_

N ,agreement on criteria by the Commonwealth ‘and the States,

comprehenszve,n adequate and representatlve reservatlon'

'system ‘to protect old growth forest and w1lderness values

L owill be in place by the end of 1995 .. ,The Governments

;rhave ‘agreed that thelr objectlve 1s to complete, to. the

extent ‘feasible, the inclu31on of any prlvate forested land’

"t”ln the reservatlon network by 1998.

A range of other processes and government 1n1t1atlves bear upon'

the pace and order of procedures for forest - reserve selectlon and

_\onsolldatlon. These lnclude.

(a)FBDAC (1992X,'whichwinciudeS'reCommendations (3.2:1) to:

"undertake a. 10 year Commonwealth, State and Terrltory'

;; cooperatlve“,program,‘ whlch vlncludes ‘the provzslon of

'Tadequate resources, to ensure,that the terrestrlal_and,

="marine protected area. ‘systems are - comprehenszve -and

vecologlcally v1able ... take- 1mmed1ate actlon to- 1dent1fy

_ those components of blologlcal d1vers1ty whlch are known to“"“
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R "be threatened and 1nadaquately reserved,.and'to incorporate
these within the. protected area system -Action is also
'requ1red to ensure that” further areas of hlgh w1lderness

quallty are placed w1th1n the protected area system"' and

:“Undertake a 10 year Commonwealth, State. and ZErrltory
fcooperatlve progrmn to develop management plans for all.
protected areas ... (and) S prov1de and malntaln
'suff1c1ent resources 1nclud1ng tralned staff, to 1mplement

"management plans" (Recommendatlon 3,2, 2)

Consolldatlon of 1nformatlon bases® are also 1ncluded w1th1n set
tlmetables, for example thep NFPS ,(1992) 1ncluded these

fcommitments:
f»;"Over:the nextvfour'years,'the NFI will: .

develop further reglonal data sets for prlorlty areas - and“

Vpurposes,..

.-establish-a directory of dataSets'relevant,to goVernments-’
forest plannlng and deczslon—maklng,'within'the,National‘

Dlrectory of Australlan Resources,

A adet a standardiSed fOrmat-for the'classification~and
'collatlon of all eXlStlng and new 1nformatlon on major

forest attrlbutes, both wood and non wood, ' :

'co:ordinate NFI information' with natural resource,
env1ronmental and other complementary database systems to,f

.max1m1se eff1c1ent data use"
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The Statement on the Env1ronment by the Prlme Mlnlster in December,
1992 also 1ncluded the follow1ng tlmetables o

'VThe,.Government has-fadoptédf av,policy'fthat all  major
fecosystems be’SUrveyedfand thatia_comprehensive,_adequate
 and representatlve system~ of reserves be'*established'
_ progressrvelyr by the “year 2000 f;._ Accordingly the
Government_wzll provrde{$l6.85;mlllion over»the-nextv4"

years:

to. continue and expand existingfdCommonhealth/State.”
prOgrams'for the developnent'and lmplementation”of‘a bio-
' reglonal approach to the 1dent1f1catlon of protected areas;.
to complete the Natlonal Wilderness Inventory by 1993 and
Ato ensure 1ts malntenance as one of several key 1nd1catorsy
.'.1n the development of the reserve system; .
' to promote and encourage State and Terrltory cooperatlon
in surveyJ.ng and protectlng publicly. ‘owned old growth' .
‘-forests.and w1lderness by 1995 Such forests on prlvate
“land ‘should be. reserved by 1998 ... ' '
to prov1de 1ncent1ves for State and Terrltory cooperatlon )
'ln progressrvely developing a - comprehen31ve system of
”.protected areas, to be. completed no later than. 2000 '
to develop and apply natlonally conslstent pr1nc1ples for
" the management' of reserves‘ in accordance _w1th-

'1nternatlonally accepted classrflcatlons and standards "

: The most commonly used prlorltlsatlon 1nvolves taklng account of
’llkellhOOd:Of ext;nctlon.- For»example, Floyd (1990) prov1des one-

attempt at establishing.prioritiesf

'“Ideally, all rare_‘or, threatened ’spec1es should - be's'
conserved ‘over their' full - geographlc,v edaphic ~and
altltudlnal range, preferably by several reserves lncludlngh'

-_‘each factor.~ All specres are 1mportant -and . .represent’
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unique’genetic material As a guide, the first priority is

_that all speczes should be conserved in at least one - srte

Next, addltlonal 31tes throughout thelr ranges should bed

secured. .'funally, repllcatlon of key sites’ should be

7attempted in case one site is destroyed by catastrophe "

Similarly argumentS'for initial attention'to'threatened species

and communities were given by the ANPWS (in their submission to

- HORSCERA) :

"immediate'action is required tO'identify'and‘incOrporate

" within the _protected area system those components of -

:blologlcal diversity whlch are known. to be threatened and

'1nadequately reserved"

“and by Klrkpatrlck & Brown (199lb) ”that-conseryation strategy
' should concentrate on poorly reserved,-'rare' and - endangered,v

species.' This. approach was also supported by ESD . (1991)
Attention should'be directed to how prioritiesycanlbe-defined'for:

_regions, A
'eCosyStems,.
. commﬁnities,‘:fx
'species, B
processes,
rbasellne data, , S
soestabllshment'of'criteria,
development of modelllng, , .
, methodology for national and reglonal assessment, and

“plannlng for cllmate change,
. amongst otheryissues.

' On:a,national'basis, it may be critical to examine'what regions

.(however'defined) are most;in'need_of urgent assessment,:and'to
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-begln assessment on these. Such prlorlty ‘areas may be those’ known/“"

to - be’ presently poorly reserved (e.g. Thackway 1990 1992) or.l°/

'those 1n Wthh ecosystems are known to- be 1mmed1ately threatened’

vy(e g. Brlgalow country in Queensland) At the same tlme it may bev'

possible to. ldentlfy the reglons for Wthh data are partlcularly‘5 .

'sparse,, and ,then to target ithese‘ lmmedlately -for_ further_

systematic survey.

:fThisf approach will' either . attempt 'to heal;'the”'most serious

.problems or prov1de a band aid solutlon whlch may 1n fact 1mpa1r

vvthe prov181on of long term more- approprlate- solutlons - H.

_P0331ngham,_1n comments on the prev1ous draft of thlS paper,,warns”A

about thlS latter p0531b111ty

j"In‘deslgning a reserve>systemVit is{temﬁting to place

certaln crlterla above representatlveness eqg. flrst ach1re

"reserves that contaln endangered or vulnerable specresﬁ ‘

‘keep ex1st1ng reserves, etec. . Although these can make the :V

ioverall task much 31mpler they set dangerous taoit

prlorltles that need to be carefully thought through before”'

",_belng enacted In the long term a representatlve reserve»

system .based on -an env1ronmental cla531f1catlon w1ll,<

probably be the best strategy '~Endangered specres mayn
*become extlnct desplte our .best efforts, functlonlng

'ecosystems are the cornerstone of long term nature s

conservatlon"_and the phllosophy of patchlng up obv1ous

"holes" in the reserve "network (as recommended by HORSCERA'

1993 for example) "w1ll further constraln future optlons- 2

*fIt would be best 1f we. carrled ‘out ‘the whole task of
settlng up a representatlve reserve system for each regloni

-as soon as p0331ble ‘Until that is achleved there should

be a moratorlum on vegetatlon clearance“



";Wlthln reglons, the target ‘dates. already deflned suggest that
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flrst empha31s must be given to cons1der1ng old—growth forests and
w1lderness ~ Indeed, the target date of 1995 for the establlshment -

of a comprehensrve, adequate and representatlve reservatlon system

to protect old-growth forest and w11derness values is such that it -

is unllkely that other values within reglons can be thoroughly‘

examlned and satlsfactorlly 1ncorporated into. reserve de31gn

'Follow1ng attentlon to old~growth and w1lderness, the deflnition“
of the status and dlstrlbutlons of rare or endangered taxa. or
environmental classes may be the next level of priority w1th1n

regions / Agaln however, the argument presented by Possrngham

-should be con31dered, and reserve de51gn may be poorly served by
1mmed1ate attentlon to rare speC1es at the pos31ble expense of the

-consrderatlon of comprehensrveness

The amount to_'be'-considered; and the timetableplfor‘ its

consideration . means that as  far. as spossible, much of the

evaluatlon. process needs tc> be done jkliparallel rather than

'_sequentlally As an example, there probably isn't" tlme to delay o

dassessment untll reglons are deflned based on: .adding . blologlcal

data to env1ronmental domaln 1nformatlon Kirkpatrlck's model_‘

(presented in sectlon 3.viii. above) descrlbes a process whereby

.the goals of a protected area network can be- approached very.

qu1ckly " Note that to meet the explrcrt dates for the development'
of the reserve. system envrsloned in the NFPS,.then a serles of

othervsteps (e.g -for data acqulsltlon) w1ll have to be tlghtly
slotted 1n, with thelr own deadlrnes. ‘We_ldentrfy, and present an

estlmate of the deadlines required for, thése steps in the

. followlng section.



4. Options.;for_,achleVing‘.the. goals, outlined-bin- the

Nationaik Forest'vPOlicyvnStatement.

4. (i), In_tr_oduction

Sections 1 e 3 of this DlSCUSSlon Paper prov1de background and'
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consrder the major lssues assoc1ated with the task of creatlng aj_

“contlnental forest ‘reserve system based cnl the pr1nc1ples of .

comprehen51veness, adequacy and representatlveness This’ sectlon

cons1ders approaches and, where necessary, the optlons avallable;
*for ach1ev1ng the Natlonal Forest Policy Statement goals: wrthln_t

‘the 1dent1f1ed tlmeframes _ The approaches and optlons presented

o are based. on ‘a comblnatlon of the' large body of research

summarlsed earller 1n thls ‘paper- and outcomes- emerglng from a.

technlcal semlnar held in Canberra on 5th March 1993 1nvolv1ngv

dover 60 3representat;ves from »State,' Terr;tory and’ Federal

‘government agencies.

A consensus emerged from the - technlcal semlnar as to the overall p-

framework and steps . requlred to achleve the NFPS goals 'It wasl :
agreed that -the overall framework should be based on 4&. co—yl

operatlve ‘and collaboratlve approach between the Federal, State;

and Terrltory governments The goals of the NFPS will be met

largely through technlcal and other dellberatlons undertaken at a

greglonal level w1th co- ordlnatlon at a State/Terrltory and -

natlonal level so as to . ensure con31stency across the forest'
estate. ».The framework, .goals, objectlves and crlterla will -need
“to be determlned at the State/Terrltory and Federal level QILQI to’

;reserve selectlon at the reglonal level

The_major steps'inwolved'in the'process were identified as:

. * to 1dent1fy the reglons and .land tenures that w111 form the

'ba31s for the reserve selectlon dellberatlons



* to identify the data required to meet the goals

* tg establish criteria for reserve selection

Lk to-’eStablish guidelines 'for the ‘configuration of reserves’

(1nclud1ng the enhancement of reserve connect1v1ty within the'

landscape) and off -reserve management
N ’ )

* to identify the'most appropriate'procedure(s)_to select reserves’

x ‘to suggest a process(eS) for decision—making at theAregional

level which can be embedded 1n the co- ordlnated State/Terrltory'

'and Federal process

~* to ensure that -existing government processes are properly .

incorporated into the NFPS forest'reservation'process

* to 1dent1fy prlorltles and tlmellnes for the 1mplementatlon of

.the NFPS forest reservatlon process.

These eight‘steps arevaddreSSedpbelow'(SeCtions=4.(ii) to‘4.(ix)jmf

(a) . Thé'NFPS'definition of forest

Difficulties associatedhwith'the current definition of'"foreSt"

"adopted by the NFPS have been 1dent1f1ed in varlous comments on-an
earlier draft of this paper (see - Sectlon 3) and were. ralsed

'repeatedly during the technlcal semlnar

It is apparent that ‘the current definition “of 'forest needs

‘modlflcatlon as a number of 1mportant forest communltles (e.g.
_tall open eucalypt forest with canopy cover of less than 30

brigalow) are not covered by the current definition.
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4, (iiy. Regions¢ and ‘land tenures which wzll _formv the,_

'baSiS, for the -forest reServe selectlon dellberatlons

_There eXiSts broad consenSus ‘that: ‘the use‘ of -regions ;can-‘
"fac1lltate the achlevement of the NFPS goals -'However, such.
"reglonallsatlons"vare srmply tools or .a -means to an end thate
'provlde a’ focus for forest reserve assessments ’ Therefore, then

'adoptlon of a regional approach should be ‘done 1n ~a manner which?

. malntalns flex1blllty while enhanc1ng con31stency across reglons-

~Necessarlly, the lmplementatlon of the reserve selectlon process_'

’-w1th1n any nomlnal reglon is llkely to requlre the con51deratlon

7:of relevant factors in adjacent areas/reglons as. well . The latterlv

.already occurs as part of the current Reglonal Assessment process

»undertaken by the Australlan Herltage Comm1331on and a prev1ous

uexample was the consrderatlon of phy51cal heterogenelty }in-

nelghbourlng East Glppsland, VlCthla that was undertaken by thevr

TJ01nt Sc1entlf1c Commlttee 1n thelr dellberatlons ~on the south SN

-east forests of New South Wales

'~ (a). Regionalisation issues .

' ddIn terms of reglonallsatlon, three maln questlons arlse and were-“
sv._addressed at the technlcal semlnar (1) how should the reglons be;

deflned7 (2) should 31ze crlterla be set for these reglons 'and

" (3) how should the reserve selectlon process be managed if. reglons-ﬂ

lftranscend State and Terrltory borders'>

Y

In defining\ regions, the main optlons 1are5:approaches ‘based

~4pr1marlly on: the use of

(l) ex1st1ng admlnlstratlve and other reglons employed in the

‘"States and: Terrltorles,




' (2) environmental domalns based on- contlnental sub-continental

‘through reglonal analyses, and

A(3) a comblnatlon of 1 and 2 where ‘the env1ronmental domain
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approach is used to complement and help resolve 1ncon31sten01esxg*

arlslng from 1.

" Both the ex1st1ng admlnlstratlve and other reglons employed in the_-

‘States and Terrltorles and the env1ronmental domaln modelllng:-'

approach undertaken "by "ERIN ‘and CRES can bev‘used .in a

complementary manner. The adoptlon of the eXlstlng reglons

employed by the State and Terrltorles w1th some modlflcatlons

: 'would ensure that the forest reserve selectlon process proceeded -

w1thout delay and, thus, was more llkely to meet the tlmeframes?'“

lagreed in the NFPS‘ The phys1cal data -on Wthh the current;
contlnental scale env1ronmental ‘domains are . based are the only

contlnuous data sets avallable and prov1de a means to expllc1tly_

evaluate con51stency in approaches,to reglonallsatlon.

;‘It is considered inappropriate'to establish speciflc'size,criteria_;

- for regions. . The leVel‘of biophySiéal heterogeneity will varyv

consrderably between dlfferent parts of7 the forest estate

Therefore, it appears ‘more approprlate to prov1de flex1b111ty 1n_i

"~ the- 51ze of reglons and to let resource ‘availability and needs,

»and admlnlstratlve support and cons1deratlons prlmarlly determlne
81ze The management of reglons that transcend borders was not
’con51dered to be a 51gn1f1cant dlfflculty glven a co- operatlve and

collaborative approach was adopted by all concerned governments,

worklng models are already in. operatlon for such c1rcumstancesq.

(e. g. Murray Darllng Basin Comm1331on,'Natlonal Forest Inventory

studles in north east NSW and south east Queensland)




r%b).dLandntenure_

Widely- based:agreement existsﬂthat all iahd tenures shOuld”be
’1ncluded from the outset in. the forest reserve selectlon process

delearly, however, constralnts and prlorltles may be added later 1n'
“the. 1mplementatlon phase of the process where tenure and other
.non—blologlcal cons1deratlons become 1mportant ' The latter ls'_
'already expllcltly"recognlsedv in the ' NFPS »regardlng he‘:
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chronological achievement of ah'comprehensive,v adequate and_ =

. representative reserve system on public and.private lands.




4;gh(iii).' Data'xrequirements\'and“}related 'considerations to

meet the NFPS goals

Data of sufficient coverage, resolutlon and rellablllty are
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_requlred to ensure that “the nature conservatlon, old growth forest a

conservatlon and w1lderness conservatlon goals of the’ NFPS arek

met . leen the short tlmellnes for ach1ev1ng the NFPS goals three

i31gn1f1cant matters are 1dent1f1ed

(l)_that,‘because of time and data constraints, the forest

reserve system arising from the immediate NFPS- reserve

‘ selection process . would be a "first cut™ and it is
’essentlal that ‘the emerglng reserve system be re- evaluated

as new information comes to‘hand

(2) that, because of limited data, the data set used for

forest reserve selectlon should be- ALL relevant data that*

are currently avallable - furthermore, ecologlcal theory-{

and quantltatlve,technlques such asfpredlctlve modelllng

and . computer ‘simulations (e.g. population viability

'analysiS) should- be explomted wherever poss1ble However"

n_some part1c1pants 1n the semlnar warned that ‘reliance only

upon,opportunlstlc data could be dangerous, and result in

substantial distortions in conservation assessment and

reserve placement; and

(3)'that a research.programmevbe~designed and implemented

to ensure the availability' of data to re-evaluate and

enhance the reserve system beyond the immediate tlmellneSt'

outllned in the NEFPS.




(a) . Priorities for'olngrowth forest and wilderness.
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" Four prlorltles are 1dent1f1ed to permlt the reservatlon of old .

growth forest and w1lderness 1n accordance with the pr1nc1ples»

outllned 1n the NFPS

(1) -the methodology employed for the dellneatlon of old,'
growth forest attrlbutes through the use of remotely sensed[

and other data 1n eastern Vlctorla by the V1ctor1an

'Department of Conservatlon and Natural Resources S (P.

‘Woodgate ‘et .al.) should be- adopted throughout the remalnlng

’forest estate ‘as soon -as p0331ble,.' -

(2) -an operatlonal threshold for deflnlng old growth forest',‘:

"~from the methodology employed 1n 1 should be flnallsed,

-(3) exp11C1t procedures for ach1ev1ng representat1veness_~.l

and comprehen31veness of old growth forest and w1lderness‘

areas should be establlshed, and

'(4) ‘the methodology employed to 1dent1fy w1lderness and old

growth forest should be valldated 1n the fleld

',,(b).vContinued occurrence‘Oftoldlgr0wth forest:

fThe deflnltlon of old growth forest adopted 1n the NFPS 1s 31mllar

to that used. by the RAC Forest and. Tlmber Inqu1ry ' Both
'deflnltlons,. however, are llmlted to the: extent that young,'

'_succe331onal stages of old growth forest may not be adequately

"con31dered and. accommodated within any reglonal reserve system

Means to address thls llmltatlon are requlred and appear best

1mplemented at the reglonal level prov1ded that con31stency across

'reglons is ensured e

13




-{c). Blologlcal surveys L - ST
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Biological surveys are 1ntegral to - the entlre forest reserve

selectlon process Systematic blologlcal survey should precede

regional investlgatlons and reserve design wherever necessary ‘and
p0331ble. : Blologlcal surveys .may . be requlred in 1dent1f1ed
notional reserves before,they become formallsed _

. (d) . Scale

It is undes1rable to set a mlnlmum level for ‘the resolutlon of
scale to be . employed for the use of various data sources (eg.
env1ronmental domalns, vegetatlon mapplng,,predlctlve modelllng of

~fauna dlstrlbutlons) in reserve selectlon It is essentlal to

o recognlse the constralnts and potentlal for errors that the use of

“coarse“ ‘data may: involve, while- "at the same tlme appre01at1ng

that where urgent dec1310ns need to be made there may be no other

optlon ' Nonetheless, _the' preferred .mlnlmum scale of'

resolution. for data - is con31dered to be- 1:250,000 . = 1:100,000 or

finer, wherever avallable

To an extent, deallng w1th scale can. be qulte flexible. Timelines'

may dlctate the level of detail used and achlevable ' Mapplng
.iscales may prov1de the - resolutlon wh1ch determlnes the level of

'hlerarchy at whlch vegetatlon communltles are deflned, and hence f

..the placement and amount -of reserves necessary to achleve the
‘goals of comprehen31veness If the scale is coarse, there w1ll.be‘_

'substantlal varlatlon w1th1n the, deflned commUnltles - This Shouldv

be captured under the crlterlon of representatlveness
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4;_(iv)p Criterla'for_forest roservoﬁselsctionj7

./_

reservatlon?h (2). what proportion of ‘each envrronmental ‘class

:Should bé reserved?; (3) should guldellnes for reserve size andb'

':Spatial arrangement be set?; and. (4) how should the reservatlon of

' nv1able populatlons of taxa be dealt w:.t:h'>

SR

- (a). Pre%Europeanjbaseline?'.

| A consensus emerged from the technlcal semlnar that estlmates of
'forest coverage and spec1es dlstrlbutlons prlor to Europeany

~'settlement should, wherever p0551ble, be used ‘as the’ basellne for

establlshlng ‘the proportlon of: each env1ronmental class or

',Four key reserve selection criteria are addressed (1)'Should'pré-':
.‘European settlement be the basellne for decidlng on adequacy for_

'.communlty to ‘be reserved on a reglonal basis. ThlS is con31deredyf
:fea31blea fOr' most . broad forest types but pre- European,

“.dlstrlbutlonal data ‘of suff1c1ent prec131on are unllkely to be

javallable for most spec1es
. (b) . What proportion?

' Three general optlons were 1dent1f1ed but no consensus was reached

at the technlcal semlnar as to Wthh optlon or . comblnatlon shouldf‘"

be adopted

(1) The IUCN’recommendation ‘of 10%1of'the (pre—European):

-area of all env1ronments as an absolute m1n1mum

It should be noted, however, that thlS‘ level -ofﬁ

representatlon may be unllkely to conserve za number of,,

blologlcal communltles ‘




(2) Specified minimum representation of 90%.'of the

remaining area/populations of nationally endangered species
'and communities, 60%. of the remaining area/population of@
communities substantially reduced by clearing and/or

‘vulnerable, and 30% of the‘area_of_remaining native species

“and communities.

It should be noted that some flexibility would have to be
'adopted in the implementation of options -1 and 2 to

' yaccommodate exceptional Situations and needs. This may be

'ibest left chscretionary, on. ‘the basis of each regional

| -context_v .

(3) Set no minimum level but aim to reserve as much as is

‘needed in each region to ensure that the NFPS goals are .
'vachieved _ Necessarily, decisions on the level .of .

: reservation would be made at the regional level
(c).'Reserve size and spatial‘arrangement

'.Guidelines for the spatial configuration of reserves are deSirable

_ but difficult to set expliCitly because, primarily, of limited. .

knowledge -and- the attendant uncertainty, and the idiosyncratic

spatial arrangements of - forests in different regions This area .

is a priority,for,research

The option of setting a minimum Size for reserves is inappropriate_v

- particularly as it is clear that many very ‘small’ remnants may be

critical for the perSistence of invertebrates and plant species
_w1th limited ranges The . preferred size and spatial arrangement.'

of reserves Will vary regionally depending ‘on -context and, to a .

,large extent,_such matters appear best deCided within the regional

proceéss.

Off reserve management Will have a critical influence on the long

term Viability of any . reserve system
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(d). How should the reservatlon of viable populations of taxa be -

'7gvdealt w1th°-‘ , . _ _
’A goal of ‘ the - NFPS 1s to ensure the reservation of 'viable"

populatlons of spe01es. For a limited. number and range of forest

. species the use of populatlon v1ab111ty analy51s can help inform
decisions on this goal ' For most spec1es, however, the use’ of- PVA
1s not an optlon because of llmlted data. ‘In these cases it 1sj

'ysuggested that operatlonal guldellnes based on ecologlcal theory
and emplrlcal studies need to be. derlved for 1dent1fy1ng v1able

: ;populatlons
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off-—resorve managoment

4. (v)-. Guidelines for tho configuration of ‘reserves ‘and

13N
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Every attempt shoul‘d be made to avoid the loss and degrada’cion of

- forest ecosystems outs:Lde the reserve system Strong protectivej
vmeasures and land. acqulsitlon will be required in some instances
' ~to prevent blodlversn.ty loss. - The management of the landscape in

vtoto is seer\x as essential s:.nce the reserve. system is only one
component of attempting to ma1nta1n blodlversn.ty and other- forest
values .at’ the' landscape ~level. Decisions over: .reserve'
'configuratlon, ‘off- reserve protective measures and related matters
will vary with reglonal settlng and are con31dered best dealt w1th

at the reglonal level.

‘Uncertainties remain over the efficacy of corridors and other
retalned areas to . fa0111tate the malntenance of blodlversz.ty and-

"~ other | forest values out31de reserves and under human—lnduced

cllmate change.»_ It is suggested that guldellnes framed as

testable (worklng) hypotheses are requlred as a basis to direct
'off reserve ‘management. and that these would be modlfled as new
nformatlon becomes avallable Such hypotheses and -associated ;:
protectlve measures could be developed as. part of a complementary -

 research programme




4. (vi). Procedures to. select forest reserves

~ Four issues are ‘addressed: (a) reserve selection procedures, (b)'
'procedures to- con31der alternatlve land—uses,v(c) the ‘role of

{public part1c1patlon, and (d) the ‘order in which w1lderness, old

growth forest and other forest values would be cons1dered in'

reserve selectlon at the reglonal level

(a). Reserve selection procedures

kThe longer term aim 1s that 1terat1ve computer-based proceduresf

'leDl.c

.Asuch as CODA f.Wthh 1s quantltatlve, exp11c1t and repeatable'-:‘”

w1ll form the basis of - reserve selectlon and re—evaluatlon in: each'

reglon ~In: .the short term, a comblnatlon of 1terat1ve andvu

A”alternatlve technlques wrll need to be used for reserve selectlonufvlh‘i

as a means. of ratlonallslng recent and ex1st1ng State/Terrltory

. and Federal reserve selectlon processes

“It 1s de51rable ‘to undertake further comparatlve studles on the-d

» performance of dlfferent technlques for reserve selectlon at the
treglonal level,.as 1n1t1ated by the RAC Forest and Tlmber Inqulry
in Tasmania- A comparatlve study of the AHC Reglonal Assessment‘
happroach versus CODA or other technlques is de51rable It must be

Zstressed however, ‘that these proposed comparatlve studles_'

represent means to complement and 1mprove .on . ex1st1ng mechanlsms.

o and procedures, NOT a reason to slow down the reserve selectlon

process

(b);AConsideration.ofValternative1landfuses

.iThe technlcal semlnar con31dered that,vinitially, it is crltlcall

- that the preferred notional reserve.’ system should be based onﬂ.'

- env1ronmental data. Alternatlve land -uses w1ll need to be
con51dered once the preferred notlonal reserve network has been;

»'deslgned.‘ Varlous optlons ex1sts to use quantltatlve computer-f



based teChniques to consider alternative land-uses at this stage..

Models such as LUPIS or CODA" are potential candidates .for use as
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they have demonstrated ‘capability. to include consideration of

iisubstitutability and flexibility

(C)»Public participation :

It was w1dely agreed that publlc involvement should be an explicitl

_component in many stages of reserve design, . such as collection of
1nformation, reserve proposals ‘and consideration of other land

fuses - More effort - should be expended on explanation of";

methodologles and goals.

(d) .- Selection order of forest values

" On the basis of earlier submissions and deliberations;at the

technical‘Seminar*it is apparent thathilderness and old growth
' forests should be con51dered first in the reserve selectlon

”process to achleve the aims. of the NFPS. Blological diver31ty and

other conservatlon goals can then be accommodated in the de31gn of

‘a notional 1deal reserve system at the reglonal level
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4. .(vii_)‘ :_ " who ‘ 'decides?"__

.:'-The 1mplementation of the forest reserve'selection process‘

‘requlres the establlshment of reglonal committees to adv1se on
reserve : selectlon ‘and- a co ordinating group(s) a
v'State/Terrltory and Federal level to help ensure the systematlc‘
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and effectlve use of exlstlng processes, cons:Lstency between .

".reglons, and that timellnes are met. = It is expected that thef

o de31gn experts and other expertlse as relevant. e

"_reglonal committees would be comprlsed of a panel of conservation‘:




4;\.(viii); tnsuringe.that- existlng.}govexnmont' programs are .
properly incorporated into the NFPS forest reservation

'-proceas”

The timelines indicated in. the NFPS for upgrading the forestd

reserve system are .only realistic if a number' of ex1siting

government programs are 1ncorporated into the national forest

reserve . selection process, and the possibility of duplication . is’

minimised ' These _programs include the NFPS Comprehensive -
Integrated Regional Assessment process,'vthe AHC Regional"

Assessments, the old growth studies of the Victorian Department of

_Conservation and Natural Resources and the NFI, the National

“ Wilderness Inventory, CYPLUS (ERIN), the Development of a National
" System of Reserves, and the States'_and Territories' reserve
_.allocatlon and evaluation programmes The incorporatlon of these

‘programs in a systematlc manner w1ll require co—ordination at a

‘national level.




’_4; '(ix) P:zorities :and timelines for the implementatxon.

- ‘of the NFPS £orest. :eservation process e

' The. NFPS, and other recent Federal 1n1t1at1ves,,have placed[
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Jexp11c1t target dates for- varlous stages of the development of a

T:natlonal reserve system. These are 1nd1cated by asterlsks -in theh

follow1ng llSt There are a number of steps needed to meet these .
' b_targets,(and probable 1ntermed1ate targets are set. for these steps'
oin the follow1ng 1list. Wherever p0531ble actlons to meet these
'nomlnated targets should begln 1mmed1ately' (1f they are  not

»’already currently underway) and operate in parallel

h-The follow1ng actlons were con51dered to be hlgh prlority and the'

s,targets achlevable R »A"f_:/\j : T

B Idéntification1&;research” |

'1993

(b) Criteria for assessment, ~ reserve selection and

(a) Data base for w1lderness to be completed by end of.'

Commonwealth/State process (1nclud1ng for w1lderness and: bR

‘old—growth forest) to be determlned by end of 1993

(c) Reglons to be- used for ;eglonal 1nvest1gatlons to be

jdeflned by end of 1993.

'7r‘(d) The"most poorly—known'regions tovbe-identifiednandx

_vsystematlc survey commenced by end of 1993

_ ”(e)3The'most "vulnerableﬁ (or. least reserved) reglons to be‘f,g”
- identified by —-end ~of 1993, . and reglonal_

~investigation/reserve selectlon process " commenced

o lmmediatelwaor these reglons,




(D) Compilation of . reservation status for at least all'
5vertebrate,and vascular:plant species,vvegetation types,'

etc'prepared byiend of:1994.

D (g) Population size, distribution and environmental

‘requirements for all rare/endangered"speciesv and

'communities to be collated by end of 1994,_including PVA
ffor a systematic representation of these. ’ ) L

: 1995.

(1) Research on relationships between speCies distributions
‘and environmental classification and predictive modelling

be systematically addressed by end of 1995.

'(j) Survey for the most poorly—known (and/or "vulnerable“)

‘regions to be concluded by end of 1995
(k) SurveY‘for all otherdregions to be -completed by 1998,

Allocation & implementation

(1) Reservation requirements for endangered spec1es and

_ communities to be met by end of 1995

* (m) Adequate, representative and comprehen51ve system of
4conservation reserves established.for w1lderness by 1995
(n) Adequate, representative and comprehen31ve system of
o conservation reserves established for old-growth.: forest by
1995 ' ' o ' '

(h) All old—growth forest areas to be identified by end of -




* (o) Reglonal 1nvestigatlon/reserve design for all regions
to be completed by 2000
'broader National System of Reserves policy, ‘not the NFPS

(p) De31gn to ‘be implemented and management plans prepared

‘by 2002,

- Note this target date is from the_'
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4. (:_c) . s_ome":esearch ‘needs

‘As a result of discussions at the technical'seminar,/several areas
of research are evident and could be  conducted in parallel with

other activities. 1n the forest reserve selectlon process, where :

: other immedlate needs do not take prlorlty

- % further biological survey - eSpecially to £fill infgaps_of,poorly'
known regions and poorly known biota (e.g._noﬁ—vaScular'plants,jj

lplnvertebrates, mobile specmes)
‘% further development and testing of reserve selection procedures

*. comparatlve studles of reserve selectlon procedures u31ng common

data bases in the same reglon-

}*l compilation of a ,database/atlas ~of 'the distribution_vof,»

'endangered'speCies

* development of testable (worklng) hypotheses and protectlve

measures. for guldlng off- reserve management

* development of guidelines_»for the -reservation of 'viable'
ZPOPUlatlons' | o e |

*  further development and testlng of env1ronmental domain
‘ methodologles,v predlctlve modelllng and computer 51mulatlon
*technlques (e.qg. PVA) for modelllng components of blodlver31ty in

space and time.
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APPENDIX A: Extracts from the Natlonal ‘Forests Pollcy Statement,
‘December 1992, : , -~

"The nature conservatlon objectlves are - belng pursued in three'

ways.  First, parts of the public native forest estate will
"continue’ to be set aside in dedicated nature conservatlon reserve

systems to protect native forest communities, based on the - -

'prlnc1ples of comprehensiveness, adequacy and representatlveness
The reserve system will -safeguard endangered and. vulnerable

. species and communities.  Other areas .of forest will also be.
-protected to safeguard special aréas and to prov1de links where
possible between reserves. or other protected areas. ‘Nature :
conservation reserves will be. managed so ‘as to protect their
values. Second, there will be complementary management outside

reserves, in publlc native forests that are availlable for wood
production and other commercial uses, - and 1n forests on

unallocated or leased Crown land. .Third, the management of
private forests in sympathy with nature conservation goals will be
. promoted ... In developlng the nature conservation reserve system

each Government will, where posslble, ensure that effective
corridor systems link 'reserves,j.refuges ‘and areas with a
relatively large range of altitudinal -and other. geographic
variation so as to take into account the possible 1mpacts of
-climate change ..., -The Governments agree that the representative
areas. for reservatlon w1ll in the first instance, be drawn from
Crown lands." - ' o : o '

"It 1is 1mportant that Australla has a. comprehenslve, ‘adequate and
representative network -of dedlcated and secure nature .conservation

. reserves -for forests and reserves for protecting wilderness ...
-The Governments agree to review the. approprlateness -of the

exzstlng reserve system to determine any further actlon that may
be requlred -to complete its development. They agree that  the
system of reserves should be . reviewed and its development
completed as a matter of priority. Accordingly, the Governments
will establish a working group of ‘technical ﬂexperts under a

- Steering - Committee of ANZECC and the  AFC ... to make’

recommendations to the Government on broad criteria on which to
base reserve -'systems to. protect. the nature conservation values. of
forests. . . The criteria will be based on the principles of

fcomprehensrveness, adequacy and representatlveness.» Within these

-pr1nc1ples,‘the working group will consider such issues as the

“design: and rationalisation of reserve boundaries, the area

required to maintain viable populations and genetic diversity, the

-need. for replication of protected communltles, and the protection.

of. rare, vulnerable and endangered species ... -~ The working group
will also consider how the principles of comprehen31venss,
adequacy and representatlveness relate to reserves to protect

wilderness areas,'thelr definition -and crlterla based on those .

“'prlnCJples "

" In .progresszvely' developlng the nature conservatlon reservel

.system and reserves to protect wilderness. areas, the Governments

will give priority to those forested areas that best meet the -




.'crlterla adopted jOlntly by the mlnlsterlal counCJls and endorsed

by the Governments. In situations where the Comonwealth has . been

1nv1ted by the States to assist in assessing the adequacy of the . -

existing reserve systems, the Commonwealth will, when requested,

consider. support for ‘the assessment process and the establishment

-~ of new reserves ... The Governments will prov1de ‘adequate.'

resources for. managing ‘their respective nature conservation
reserve  systems ... - The Governments will ensure that unique

- features and heritage 'values of . conservatlon significance are:

. protected ‘as part of the overall reservatlon systems. . ANZECC and
the AFC will report regularly to the Governments on progress in
establlshlng the reserve systems." - A

"The Governments have agreed to a strategy de31gned to conserve
and manage areas of old- growth forests and wilderness as part of

the reserve’ system ... The Governments' .agreed approach to

conserving -and managing. old-growth forests and forested wilderness
has five basic elements: first, agreed criteria for old growth

forests. and wilderness will be determined. through the worklng

‘group process already described. - Second, uszng these criteria,

the relevant .State agencies will, as.a matter of high prlorlty,“

undertake assessment .of forests for conservation values, including

.old- growth values, and of forested land- for wilderness values.
Thlrd,'untll the assessments are completed,,forest management
agencies. will avoid activities that may significantly affect those

_areas. of old-growth forest or wilderness that are likely.to have'

'conservatlon value. ' Fourth, forested wilderness areas will be

protected by means of reserves. developed in the broader context of
.protectlng the wilderness values of all lands. For old-growth
forest, the nature conservation systems will. be the primary means.

of protection ... The Governments agree that, - conditional on

,satlsfactory agreement on criteria by the. Commonwealth and. the-
‘ 'States, comprehensive, . adequate and representative reservation to
.- protect- old—growth .forests and wilderness values will be in place»
by . the end of 1995 ... Flfth, the relevant management agenciges .

will develop management plans to approprlately protect ‘old- growth
forest and w1lderness values " o .




APPENDIXﬂlB: ' Synopsiskvof some . relevant findingsy of recent

Inquiries and agreements,
‘(i)rProtectiOn of biodiversity
'IGAE (3.5.3): : conservatlon of blologlcal dlver31ty and ecologlcal

1ntegr1ty should be a fvndamental concern.

_'ESAC: The overall alms deflned in the strategy are:

232

-to ensure that endangered and vulnerable 'species and"'

, ecologlcal communities can survive and flourish;
- to ensure that endangered and vulnerable species and
ecological communities retain their genetlc diversity and
- potential for evolutlonary development in their natural
habitat; and -
- to prevent further specres and ecologlcal communltles
from becomlng endangered : : :

BDAC The strategy recognlses that the maintenance of. blologlcal,

diversity and ecological processes and systems is one of the core
objectlves of ecologlcally sustalnable development

' BDAC ‘The conservatlon of blologlcal dlver31ty is an actlv1ty

essential for the maintenance of the quality of life for both.
present and future generatlons of Australlans and we all bearf

respon31blllty for 1t

(ii) Requlrement for ‘an 1mproved reserve system.

IGAE (Schedule 9 13 =14) The partles agree that a representatlve

system of protected areas. encompaSSJng terrestrial, freshwater,

.estuarine and marine env1ronments is a significant component 1n,.

maintaining ecological processes and systems. It also provides a

" valuable basis for environmental education and environmental-

monitoring. Such a system will be enhanced by the development and

application where appropriate of nationally consistent principles

for management of reserves. . The parties agree that the national
approach to the conservation, protectlon and management of native

species .and habitats may include the addition of new areas to .

»reserve systems and protected areas

',BDAC The 1mplementatlon of the Strategy will. requ1re actlonsg

affecting virtually all of Australia's land and sea, most of which
will continue to be subject to a multiplicity of uses, elither in

'parallel or 1in segquence. It will also involve the establishment -

‘of a comprehen31ve and ecologlcally viable system of protected
areas. ... Blologlcal dlver31ty is best protected 1n—sztu .



BDAC: Recommended actions. Undertake a 10 year: Commonwealth
'State ~and Territory cooperative pbrogram,-. which includes . the

provision of adequate resources, to ensure that the terrestrial.

“and marine protected area systems rare. ~comprehen31ve and
‘ecologically viable. Particular. attentlon should be pald to those

components of biological:- dlver31ty ... requiring special’
conservation measures ... take immediate action to identify those

components -of biological diversity - whlch are known . to be
_threatened .and ‘inadequately reserved, Aand to 1ncorporate these
within the protected area -system. Action 1is also required 'to

ensure that further areas of high w1lderness quallty are. placed‘

within the protected area system.

‘(lll) Complementary need for better management off reserves

- IGAE (Schedule 9 15): The parties further reoognlse that .the. .

establishment and management of a reserve system is not in itself’
sufficient - to ensure the protectlpn of Australia's flora and

fauna. Off-reserve protection. -and management, partlcularly of {i

remannat . vegetatlon,'are also required. The parties recognise the

need for national co- operatlon to ensure that remnants that are
ecologically . significant on a .national scale are ldentified;

management and pwotectlon arrangements are- con31stent across. .

borders; research initiatives are co- ~ordinated and not duplicated;
and that off—reserve protectlon act1v1t1es complement ‘the reserve
system. : :

',ESAC National parks and‘other'conservatlon reserves ... cannot'

alone ensure the survival of species and ecological communities..
It 1s crucial that -lands out31de,the reserve network be managed in

ways that allow native species, including endangered and.
vulnerable species, to flourish over as much. as possible of thef

‘ange they 1nhab1ted before European settlement

BDAC:. Australla s blologlcal dlver31ty and: the- threats to it
cross tenure and. admininistrative boundaries ... the conservatlonf

of blologlcal diversity ... requ1res consistent approaches across. -

freehold, leasehold and ‘crown lands
. . /.

(iv) " Requlrement ‘for better basellne data,'and more coordination
. of data sets - : E ‘ '

IGAE (Schedule 1:2-5): Theddevelopment'of consistent standards

 for the description and exchange of all land-related: information
will be co-ordinated and fostered by the Australlan ‘Land
'Informatlon Council in conjunction with Standards Australia and

- spec1allst groups where needed.. The collection of data on natural '

resources should, where posszble,;be 1ntegrated from the outset,
'in order to avoid the difficulties inherent in collatlng data.

collected with different methodologles and in - different
conditions. ALIC, (through NRIC and ERIN) will consult with. the
relevant national co-ordination bodies and, through its members,




\
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.with Commonwealth and State jurisdictions, ‘to  ensure the.

development and maintenance of comprehensive directories of

natural resource: and environmental spatial datasets and to develop--

'and malntaln natlonal resource data standards

BDAC: The conservatlon,» restoratlon and sustalnable use Of:

: blologlcal diversity requires adequate knowledge of that

. diversity, of ecological processes and systems over time, and of -
the costs and benefits to soc1ety of particular policy. choices for .

implementing the Strategy.  However, lack of full knowledge should

_ not- be an excuse for postponlng cost effectlve measures

BDAC: " In recognltlon of the dlfflcultles and uncertalntles_:
1nvolved in conservation and sustainable use of .blologlcal-

-dlver31ty, 1t 1s best to deal cautlously w1th al: aspects of rlsk

(v). Role;of governments;

IGAE (Schedule 2 6 8) To ensure that State land and‘resource uSe

, plannlng"processes prqperly address matters of Commonwealthu

interest, a State may refer its - land and resource use plannlng"

system ... to the Commonwealth for a prelimindry view, as. to

"whether its system or process can be - -accredited as- accommodatlngv

- Commonwealth interests. In the event that the Commonwealth is of
‘the view that the processes are 1nadequate to. accomodate the
Commonwealth: 1nterest, then the State will consider whether it
wishes to review and modify the systems and processes and will

consult with the Commonwealth on terms of ‘reference .for: such a,fs

review. Where the Commonwealth has accredited a system or process
within a State, the Commonwealth will give full faith and credit

to the results of .that system or process .when exerclslng.jg

_Commonwealth respon31blllt1es o A

.hIGAE (Schedule 7. 2)' The parties. ... acknowledge ‘that  primary
responsibility for land use and resource planning’ dec1szons rests

‘with States. = (Schedule 9.2) The parties ‘recognise that the.

States have primary responsibility in the general. area of nature
conservation. - (Schedule 9.3)  The Commonwealth ~also has a

particular interest in fac111tat1ng the effective and eff1c1ent
v_co—ordlnatlon of nature conservatlon across all Jurlsdlctlons

IGAE (Schedule 9.1) The’, partles recognlse that - each level of
Government has responszbllltles for the protection of flora and

fauna and should use their best endeavours to ensure the surv1val-

of species -and ecologlcal communities,  both terrestrial . and

- aquatic, that ~make up Australia's biota. The parties: recognlse.

that the protection and sound management of natural habitats is of

fundamental importance to this aim and that all levels of .

Government -should use thelr. best endeavours to conserve areas

‘critical to the protection of Australia'’ s flora .and fauna -and the]

malntenance of ecologlcal processes

IGAE (Schedule 4:1): The Commonwealth and States acknowledge that.

there .1s beneflt to the people of Australla .1n establlshlng
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associated protocols.

national environmental protectlon standards, guidelines, goals and

IGAE (Schedule 9.4) . Ihe-partles agree’ that a natlonal approach‘

IShould be taken to rare, vulnerable and endangered speC1es

IGAE  (Schedule 9 5 6) | ".The . partles agree~ that env1ronmental

management and resource usé decisions taken by all levels of

- Government should have regard to the national distribution. of-

species and other agreed nature conservation considerations. .The x
Commonwealth and the .States . agree to cooperate ,1n .the

conservatlon, proteotlon and management of native. spec1es and
habltats that occur in more than one. jurlsdlctlon.v

BDAC: Slnce all levels .of government have responsibility~for the

management of. llVlng resqurces, a co- operatlve ‘national approach-

will- be requlred in order to implement policies, programs and

‘dpractlces for the conservatlon and sustalnable use of blologlcal.
: dlvers1ty . » :

- BDAC: ©One of the. major determlnants of the success of bloreglonalA

plannlng will be  the extent to which all levels of government'

a cooperate and coordlnate their: act1v1t1es -

¢
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APPENDIX C: Summary of reserve selection procedures, goals and’
base data - sets for all States and Territories (mostly following

Canisius 1991), with updates T[...] from ANPWS submission to.-
.HORSCERA. : U o . ' - '

Queenéland

'Selectlon process Reserve selection is reglonally (N=13) based,

and follows methodology -developed by Bolton &

Approach.

‘Goals. . . At least 5% of the" StateAprotected in National
. o Parks. [Doubllng the National -Park estate to

achieve maximum representation. of the State S
biodiversity within the park: system] .

»Data'sets.v >_ The largest  scale .avallable for 'con51stent

vegetation mapping is .1:5,000,000. . No
consistent state-wide land system mapping, but

- 1:250, 000’vegetatlon and/or land system maps.
are avallable for specific reglons under~

" study.

Note, ,. '  . ‘More detailed 1nvest1gatlon (1nclud1ng flner scale
: R distributional data) is being undertaken by
CYPLUS for Cape York, and other regions (e.g.

~ Channel Country: Sattler 1986).

New"South; Waies

Selectlon process Selectlon is prlmarlly achleved manually, and is

"not based on a biogeographic. region approach.
Prlorlty is given to proposed reserves which
contain’ vegetatlon assoclations ‘known. to be
- poorly represented in NSW, or which support
endangered species. - “A computer -based

selection procedure, CODA, has been developed‘

and tested in some areas.

.Goals. -~ . No formal policy to achieve a more representative

‘conservation reserve ’network but a new

corporate plan for a 'Park and reserve system_

20% more representatlve of keystone and
endangered species and communltles per annum"
- [to work towards the development of a reserve
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Specht (1983): and/or a manual Rapid Appralsal"

system- Wthh samples the: complete range of

natural and cultural env1ronments of the«

N -~ State]. -
Data sets. The largest scale avallable' for-vcon51stent
: vegetation mapping is 1:5,000,000.  No

L S consistent state-wide land system mapping.
Note. ; Systematlc reserve design/land .use studies have
' ' . been undertaken for some reglons w1th1n "NSW,




most notabiy the SE forests (e.g. Richards et
©1990) and the western reglon (pressey &
NlChOllS 1989a) S r - S

Victoria .

~'Selectlon process Selectlon is assessed w1th1n 17 . LCC study areasf
e with land-use allocation determined manually .

on-such- criteria as dlver31ty, representatlon,
adequacy, rarlty/unlqueness ‘and naturalness.

Goals. - To achieve "representative and ecologlcally viable.

examples of all 1land ‘systems, native .

vegetatlon types and native animal communltles
T in the conservation reserve system"'
Data sets. Vegetation mapping over the state at. 1:250,000.
: . Land systems at 1 250 000.

.Australian'_Capital ,Territory

»Selectlon process Selectlon procedure is manual and relatlvely ad-—

“hoc, though currently poorly-reserved habitats

are targetted  for. lnvestlgatlon, and some

consideration ~is - given to spatlal

S : g - arrangements, .size and specxal features. :

“Goals. ~ No. relevant formal policy. . s o

Data sets. 1:25,000 vegetatlon map . " No- COnsistent‘.land
' . system mapplng R o

"Té5méhia*: o

tSelectlon process Systematlcally,’through Recommended  Areas for

-Protection (RAPS) process, and through .

- vegetation survey and public nominations. On-
a ~regional - (N=11) basis, .vegetation

B claSS1f1catlon,’ geology, topography, and
special. feature maps are overlaid and reserves

'selected  manually to best represent all
-realised ' combinations. . Other factors

considered include disturbance, shape,
naturalness, diversity, tenure, fire barriers,
spatial relationship to other 'reserves,  and
vpredlctlve modelllng of rare species and
communities. o '

Goals. “adequate representatlon of communities and

species in its park -estate",. and more
specifically  for RAPS to reserve 30% of

rainforest and 5% of eucalypt ' forest in

o . T conservation reserves.
Data sets. : Vegetatlon maps and land system maps at 1: 100 000




South Australia'

Selectlon process Areas of hlgh dlver31ty,'representatlveness or

.naturalness are nomlnated w1th1n about 30
reglons

238

Goals, "_ No - specific policy. about 1mprov1ng representatlon_»'

of the <conservation - reservée. system.
. Systematic blogeographlc surveys are now belng
undertaken.

wide mapping of env1ronmental associations at
1:250,000 (agricultural regions) . and

T .11, OOO 000 (other) and vegetation communities

Data'sets.-f_' State—w1de vegetatlon map at 1:5, OOO 000. State-if

are belng mapped at 1:50,000 (agricultural-

reglons) " No other conslstent land system
, S maps. - P
Note. : - Several regions have been sub]ect to 1nvest1gatlon.

of iterative reserve selection projects (e.g.

Margules & Nicholls 1987; Margules 1989; Cocks'

& Baird 1989) or selection based on modelling
of species and community . distributions
(McKenzie et al 1989). :

' Western Australia

Selectlon process On a reglonal {N=24 daccording to Canisius, N=12
accordlng to Ride (1975)) basis, reserves are

- selected manually; based on representatlon of .

'dll land units, replication. and land condition .

and availability. In a few areeas studied in

more detail, the distributions of species. and

assemblages are modelled .to manually derive
- biological dlver51ty in a ‘minimum area and
" number of reserves {(McKenzie et al 1989).

Goals{ .~ .To "prevent further ‘decline in species and genetlc'

diversity" and "to adequately protect and

manage representative areas" with recognition

"of "the neéed to preserve representative
samples of all the State's major ecosystems".

:Data‘sets.- , Vegetatlon mapping at 1:1,000, OOO (although this

is not digitised).

Note. ' ~Iterative procedures have been 1nvest1gated for
' monsoon rainforest reserve selection in the-
Kimberley (McKenzie & Belbin 1991). ' Detailed

assessment of environmental values for land- .

‘use decisions has also been recently completed
for the Karri forests (AHC/CALM 1992).




L

Goals.

Data. sets..

' Northeih'gTeriitofy ' I L . s

'Selectlon process The selectlon proceaure has been substantlaily
’ . ‘updated since  Canisius (1991).. . Minimum set:
algorithms are being used to-derive a reserve
_network representatlve of all 112 végetation
© types.  The'' process . will also consider -
~ distributions of rare speciées, representaﬁion'

of- vegetatlon types in at ' least two reserves,
representation of land systems,' and more

."1ntenSLve capture  of ralnforest and wetland
- vegetations types (NT Government subm1s31on to

B i

HORSCERA) .

To reserve'"at least two representatlons of all
‘vegetation types in all. blogeographlc realms".
1 1,000,000 vegetatlon map. Land systems maps

: coverlng much of_the NT.
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