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SUMMARY 

This study is concerned with program$ to con$erve. remnant stands 

of native vegetation in the agricultural regions of South Australia 

and concentrates on the development of expl:i.cit evaluation procedures 

which reflect stated conservation objectives. As botanical data are 

available.for stands of native vegetation in most of the agricul.tural 

regions, stands in a particular region are able to be compared rather 

than assessed in isolation. Based on a review of conservation 

evaluation schemes in Australia and overseas, a hierarchical evalua

tion procedure using multiple criteria to compare stands was applied 

to stands of vegetation in the Mount Lofty Ranges. 
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The conservation object:i.ve, of pl:'eserving samples of all plant 

communities.in a region, led to the analysis.of·existiilg botanical data 

from two surveys of the Mount Lofty R&1ges, to p.rovide tlle basis for 

an inventory of regional plant communities. These• surveys .included 52 

remnant stands of native vegetation and employed a.point-centred quarter 

plotless sampling technique to summarise the vegetation. Nunierica1 

classificatory analysis of the raw sampling point data produced a more 

comprehensive floristic summary than the results ftom the plotless 

sampling. These floristic groups were correlated with physical 

environmental variables to produce an inventory of 45 regional vegetation 

types, as the first stage in the conservation evaluation of stands, 

Evaluation criteria of size, species richness and species · rarity 

were quantified and used to select examples of each vegetation type on 

the basis of overall satisfaction of the criteria. In a.ddition, the 

smallest suite of stands, in which all the vegetation types were repre

sented, was determined, and was shown to be 24 stands. All of these 

were included in the 37 stands chosen ustng the three criteria. A third 

evaluation stage used stand parameters such as plant community richness 

to give a priority ranking of the 37 stands. 

A polythetic divisive classification of the vegetation types was 

developed to provide a means of evaluating commurtities in stands of 

native vegetation yet to be sampled in the region, and of comparing 



the vegetation types with communities in existing reserves. Examina

tion of species-sampling area relationships led to recommended plot 

sizes for such future vegetation surveys in the Mount Lofty Ranges. 

The ease of collecting floristic data and the extensive time involved 

in quantitative measurements suggest that all perennial plant specie.,. 

be recorded and only estimations be made of vegetation quantity a.nd 

structure for each sampling plot. 

iv 

This study de,nonstrates the U$efulness of numerical classification 

techniques for conservation evaluation, and of conr.inuous variables to 

quantify crite:ria·of conservation value; and the application of those 

criteria in an explicit, hi,.erarchical conservation evaluation procedure. 
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1. INTRODUCTION 

1.1 Background 

Conservation aims to manage the human use of the biosphere so 

that it may yield the greatest sustainable.benefit to all of its 

inhabitan.ts both now and in the future. It embraces preservation, 

maintenance, sustainable utilisation, restoration and enhancement of 

the natural environme:rtt (IUCN, 1980). 

The protection of natural systems through the establishrnent of 

publicly and privately owned reserves has bE::come recognised as a 

legitimate form of land use, and this is the aspect of conservation 

considered in this study. Specifically, this study is concerned with 

the evaltiation of natural areas when relevant authorities must decide 

which areas should receive priority for conservation. 

In South Australia, the State Government has recognised the 

importance. of conserving what little native vegetation remains in t he 

agricultural region of that State (generally areas of greater than 

250 mm average annual rainfall). Legislation has been introduced to 

encourage the retention of remnant stansds of native vegetation through 

private ownership, as well as the public conservation reserve system 

(South Australian Heritage Act Amendment Act, 1979). 

1.2 Nature Conservation in South Australia 

1.2,l History 

The traditional approach to native vegetation conservation in 
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South Australia, as well as in most other affluent regions of the world, 

has been. to purchase land for the establishment of forest reserves, 

reservoir or water catchment reserves, and more recently, nature 

conservation reserves. In South Australia, these are national parks~ 

conservation parks, game reserves and recreation parks.. The 1960s and 

1970s saw a marked expansion of the latter system of reserves in South 

Australia (South Australian Department of Environment and Planning 1981) . 

Another form of vegetation conservatibn in South Australia exists 

in the Soil Conservation Act 1939-60, which prevents clearance of 

native vege tation when that·clearance is likely to lead to loss of 

soil. Policing this Act ha s not always been effective, and some areas 
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reserved because of soil erosion hazard have subsequently been cleared 

(Interdepartmental Conunittee on Vegetation Clearance 1976). 

The better quality agricultural lands now have little native 

vegetation, and generally only. the poorer lands in the agricultural 

regions have received conservation reserve status. What. does remain 

in the better agricultural lands may be beyond the economic resources 

of the South Australian Governmep.t to acquire however, and the 

conservation of native vegetation on private land is seen as an 

essential complement to the State's reserves (Wotton, 1980); particularly 

as remnapt stands of native vegetation on agricultural land contain 

biological communities which are poorly conserved in South Australia 

(Specht et ai., 1974; Davies, 1983). 

Davies' study updated the work of Specht et al. (1974) and 

identified 26 plant associations (Specht, 1972) which are poorly 

conserved or not conserved in the agricultural regions of South Australia. 

These plant associations have been assigned to various categories 

depending on theit conservation status in other States of Australia, 

and according to whether they are rare and endangered, depleted, or 

threatened or degraded by · grazing, exotic speci-es invasion or frequent 

fires. This information undoubtedly will contribute to future nature 

conservation programs in South Australia. 

1.2.2 Vegetation clearance 

The question of native vegetation clearance in South Australia's 

agricultural regions was examined first by a State Government J;nter

departmental Committee.. In its report Vegetation Clearance in South 

Australia (1976) the committee expressed considerable concern at the 

ongoing clearance of native vegetation in South Australia's agricultural 

regions. 

Inter alia, the report recommended: 

(i) that all land carrying native vegetation, which is proposed for 

clearance, should be assessed for its significance and relevance 

to a variety of possible uses or needs~ 

( ii) that immediate attention be given to determining reasonable and 

fair incentives to encourage landholders to retain appropriate 

areas of native vegetation in an uncleared state. (Interdepartment al 

Committee on Vegetation Clearance 1976). 



Since 1977, a series of botanical surveys of the remnant stands 

of native vegetation (genecally greater than 20 hectares in area) in 
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the agricultural regions of South Australia has been undertaken by 

public and private organizations and individuals. Nine separate surveys 

covering the whole agriculcural region have now been completed. 

The information derived from these surveys is assisting the South 

AustralianDepart111ent of Environment and Planningin the assessment of 

stands of native vegetation for conservation purposes. Such assessments 

are pertinent to: 

areas for which applications are made for heritage agreements, 

areas proposed for clearance by landholders, 

areas to. be acquired as nature conservation reserves. 

1. 2.. 3 Rec.en t vegetation re tent ion programs 

The South Australian Heritage Act Amendment Act (1979) sets out 

terms directed towards securing the preservation or enhancement of land 

or buildings which have aesthetic, scientific, architectural, historical 

or cultural value or interest. These terms may constitute a heritage 

agreement which maybe expressed to run for a fixed term or to last in 

perpetuity, and as such will bind future owners of the land or buildings. 

Heritage agreements provid,e a mechanism for the conservation of native 

vegetation on private property, and thus are complementary to the State's 

parks and reserves system. The Act makes -provisions for financial and 

other assistance to landholders who enter into heritage agreements. 

The State Government may pay for the cost of fencing a heritage agreement 

area which no longer would be subject to Local Government taxes. The 

scheme is entirely voluntary and has been called the Native Vegetation 

Retention Scheme. 

In May 1983 regulations under the Planning Act (1982) to control 

vegetation clearance were introduced in South Australia (South Australian 

Department of Environment and Planning, 1983). Such controls were 

enacted in response to the continuing destruction of native vegetation 

in the agricultural regions of the State. While the heritage agreement 

scheme has provided a means of conserving native vegetation under 

private ownership, its voluntary nature has meant that landholders 

antagonistic to vegetation retention have been able to clear native 

vegetation, unless it constituted a soil erosion hazard. 



All these vegetation retention measures together with the 

availability of data for many reiilnant stands of native vegetation in 

the agricl..lltural regions of South Australia provide the need and the 

possibility to develop an objective and explicit approach to the 

selection of areas for conservation. Such an approach would assist 

the South Australian Department of Environment and Planning in the 

implementation of vegetatioit retention programs. One particular 

agricultural region is chosen to demonstrate such an approach. 

l. 3 Study Area 

The region chosen for this study is part of the Mount Lofty 
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Ranges which are east of Adelaide ( Figure 1. 1) . Two botanical surveys 

of renm.ant vegetation in the region have been undertaken in recent 

years (Lamprey and Mitchell, 1979 and Mitchell et al., 1981). These 

surveys provide the only quantitative bio.logical ~ata for the unreserved 

native vegetati.on in the region. 

The Mount Lotty Ranges have a long history of European land use, 

including urban development, horticulture, cereal growing, grazing, 

softwood plantation forestry and nature conservation. Small areas have 

been subject to l!lining and extractive industries. 

Descript:ions of the biophysical resources of the Mot.mt Lofty 

Ranges can be found in publications by Twidale et al. (1976) and Laut 

et al. (1977b). The region is predominantly an undulating to low 

hilly upland with steeper marginal ranges and hills. Maximum elevation 

is 710 metres above sea level at Mount Lofty. It is one of the most 

humid regions of South Australia, and the average annual rainfall 

ranges from 500 mm to 1100 mm with a distinct winter rainfall ~ximum. 

Structurally the native veg.etation varies from minor areas of 

coastal heathland to widespread woodland and open forest (Specht, 1972). 

Such vegetation, which now covers less than 7 per cent of the region, 

exists as scattered retl'IIlants in nature conservation reserves (Appendix 8), 

in water catchment reserves and under private ownership on land which 

is generally in the tnore inaccessible parts of the Ranges. 

Some of the·remnant vegetation has been modified to the extent 

that alien species no"W dominate the understorey flora. For example, 

many savannah woodlands of Eucalytpus ca.maldulensis, E. leucoxylon, 



Figure 1.1 

.. 
••r') ll o<?,. . 
(',/47 ~ 

■AOELA10£ 
zg 

/22 

jQ 15 20 Z5 Kilorn11, .. 

30 
o., 

0 

., 

ANGASTON 

......... , 
"""'°' 

The Mount Lofty Ranges region of South Australia 
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E. viminalis and E; odor>ata have ground covers of introduced pasture 

plant species. By contrast the sclerophyllous understoreys of the 

stringybark communities (E. obliqua. and E. baxteri) which occur on 

soils less favourable for agriculture, and contain species less 

palatable to sheep, cattle, rabbits and goats, are better preserved 

(Lange, 1976). However, drainage lines in these communities are often 

choked with introduced blackberries (Rub us spp.). 

1. 4 Study Aims and Approach 

The assessment of areas for which applications are made for 

heritage agreements or vegetation clearance would be facilitated by an 

a priori evaluation of all areas for which data are available. As to 

which areas conservation priority should be given depends on: 

(i) a set of conservation objectives, 

(ii) availability of relevant data for unreserved and reserved areas, 

(iii) an·explicit conservation evaluation procedure. 

The princi.pal conservation objective adopted in this study is 

that a system of reserves should encompass examples of all species and 

biological communities, including both the typical and the rare in a 

region. However, because primarily botanical data have been collected 

in detail for most remnant stands of native vegetation in the agri

cultural regions of South Australia, the objective must relate to the 

conservation of plants and their communities. Moreover, due to t he 

inadequate amount of botanical data available for many conservatiou 

reserves, this study has had to concentrq.te mainly on the unreserved 

remnant stands of native vegetation (where unreserved means any area 

not under the jurisdiction of the South Australian National Parks and 

Wildlife Service), 

An explicit evaluation procedure aims to select stands of native 

vegetation. which contain examples of all the plant communities in a 

region. Conservation evaluation schemes in Australia and overseas 

use combinations of criteria such as size, diversity, rarity and 

naturalness to give an overall value of conservation importance to an 

area being assessed. These schemes are reviewed to determine an 

approach suited to the selection of remnant stands of native vegetation 

for conservation. 
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Existing botanical and physical environmental data for remnant 

stands in the Mount Lofty Ranges region of South Australia (Figure 1.1) 

are analysed to produce an ecolog:i.cal summary of the vegetation. 

Such a summary aims to reflect the·range of plant communities in the 

stands in the region and to allow the stands to be compared using 

quantifiable criteria. The criteria are used to select stands to repre

sent each plant community and to establish a conservation priority 

ranking of those stands. 

A key to the plant communities in the MLR is developed so that as 

botanical data on other stands, including conservation reserves, are 

collected, the communities in those stands can be identified. Comparisons 

can then be made between comtn1J.llities in reserved and unreserved stands, 

thus providing another means of setting priorities for conservation. 

The collection and presentation of botanical data for conservation 

evaluation have followed a number of different methods in South Australia, 

and a more appropriate strategy, which fulfils the conservation objective 

expressed in this study, is proposed. 
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2. NATURE CONSERVATION EVALUATION 

2.1 Introduction 

Goven1ments generally have limited resources available for nature 

conservation programs, and so choices are often necessary in selecting 

areas for conservation. For this reason some form of assessment of the 

conservation importance of the potential areas is required. Margµles 

(1981:16 7) recognised two fundamental requir.ements for assessing conserva

tion value: 'an explicit and widely accepted procedure for evaluation: 

and the collection and presentation in an acceptable form of relevant 

information'. A pre~requisite for the first requirement is a set of 

criteria with clear theoretical bases which are acceptable to those 

requiring the evaluation. Criteria of conservation value were defined 

by Margules and Usher (1981) as concepts which persist in time, but 

whose values as perceived by society and influenced by scientific 

research~ may change in terms of their relative importance to conserva

tion evaluation. 

Methods for the collection and analysis of information to assess 

criteria of conservation value should be explicit, and, if possible, 

objective, so that valid comparisons can be made and the methods can be 

repeated (Margules, 1981). The use of botanical data for assessment 

of conservation significance is the principal concern of this study. 

This chapter is concerned with a review of criteria for evaluation, the 

rationale behind their use, and evaluation schemes in which they have 

been used in Australia and in other coi.mtries, particularly Great 

Britain. 

2.2 The Criteria 

A number of people recently have tmdertaken extensive reviews of 

the criteria commonly used in nature conservation evaluation (Ratcliffe, 

19 77; Wright, 19 77; Margules, 1981; and :Margules and Usher, 1981) . 

The criteria can be divided into scientific and non-scientific. 

Margules and Usher recognised three broad categories of scientific 

criteria. The first group includes such concepts as area and diversity, 

which can be measured during a site visit. The second group comprising 

rarity, representativeness and naturalness, relies on extensive survey 

work in the surroundi.ng geographical area, as these three criteria are 

assessed by comparing the site with the region in which it is found. 
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The third group, which includes record.ed history, potential value and 

ecological fragility, depends on a collection of case histories on this 

and other sites. 

· Table 2 .1 lists a sample of evaluation studies and the criteria 

used in each of those studies. An examination of some of the Australian 

studies irt Table 2.1 shows that conservation status of connnunities, 

shape, presence of corridors for movement of species between stands and 

agricultural value of the land have been considered as additional 

criteria in the evaluation of remnant stands of vegetation in agricultural 

landscapes (Mo~litig and Barritt, 1981, atid South Australian Department 

of Environment and Planning, 1982). In a study of sites of botanical 

significance in large tracts of forested country in East Gippsland, 

Victoria, the maturity of the vegetation was considered to enhance the 

conservation value of a site. This criterion could be equated with 

naturalness. s;ip.ce mature or climax communities would i:eflect a long 

history of little disturbance (Forbes et al. , 1981) . 

The non-scientific criteria include educational use, amenity value 

and i.p.trinsic appeal and these have been used in several of the evalua

tion schemes in Great Britain and the USA (Ratcliffe, 1977; Gehlbach, 

1975; artd Wright, 1977). None of the Australian studies listed in 

Table 2.1 have utilized these non-scientific concepts. The more 

frequently used scientific criteria are discussed in more detail below. 

2.2 . ..i Size, shape and spatial distribution 
of potential areas 

Diamond (1975) has suggested geometric principles, derived from 

island biogeographical studies for the design of nature conservation 

reserves (Figure 2.1). The species-area relationship which is a 

formalisation of the observation that large areas of a given habitat 

contain more species than small areas of the same habitat, and the 

equilibrium theory of island biogeography (MacArthur and Wilson, 1963, 

196 7) have both been used to Justify the conservation of one large 

reserve rather than a group of. smaller reserves of the same area. Higgs 

and·Margules (1980), Higgs and Usher (1980), Higgs (1981) and Margules 

et al., (1982) have stressed that if preservation of as many species as 

possible is a primary conservation aim, then several small reserves 

may achieve this rather than one large reserve of the same size. The 

proportion of species in common between the reserves and the slope of 
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Table 2.1 

Criteria used in studies both in Australia and 
overseas on the assessment of nature conservation value 

Author and location 

South Australian Department of 
Environment and Planning (1982), 
agricultural region of that 
State 

Austin and Miller (1978), south 
coast of New South Wales, 
Australia 

Beaugl.ehole (1981), south
western Victoria? Australia 

Forbes et al. (1981), east 
Gippsland, Victoria 

Gullan et al. (1979), upper 
Yarra region, Victoria 

Mowling and Barritt (1981), 
Kangaroo Island, South 
Australia 

Gehlbach (1975), Texas, 
U.S.A. 

Goldsmith (1975), Southeast 
England 

Margules (1981), North York 
Moors, England 

Park and Walls (19 78), Nelson 
and Marlborough land districts, 
New Zealand 

Ratcliffe (1977), Great 
Britain 

Wright (1977), Great Britain 

Criteria 

Rarity; .area; proximity to existing 
reserves; shape; presence of corri
dors; diversity; fragility; natural
ness; agricultural value of the land 

. Area; representativeness; natural
ness; rarity 

Naturalness; rarity 

Rarity; naturalness (including 
maturity of vegetation); species 
richness; proximity to outside 
disturbance 

Naturalness; rarity 

Area; rarity; diversity; conservation 
status of communities; proximity to 
existing reserves; naturalness 

Naturalness; educational suitability; 
rarity; diversity; extent; imminence 
of human impact 

Extent; rarity; species richness 

Ecological fragility; rarity; area; 
threat of hUtllan interference; posi
tion in ecological/ geographical unit 

Area; representativeness; rarity; 
naturalness 

Area; diversity; naturalness; rar ity; 
fragility; typicalness; recorded· 
history; position in ecological / 
geographical unit; potential value; 
intrinsic appeal 

Diversity; naturalness; rarity; 
recorded history; threat of human 
interference; representativeness; 
management appraisal; . pot ent ia1 
amenity use; potential educational 
use 



Better 

0 
----

0 
0 0 

0 

Worse 

A 0 
00 

B 

00 

-
C 

D 000 

E 

F 

Figure 2 . 1 Suggested geometric principles, derived from island 
biogeographic studies, for the design of nature reserves. In e ach of 
the six cases, A-F, species extinct i on rates are predicted to be 
lower for the reserve design on the left than for the reserve design 
on the right. 

Source: Diamond (1975). 

11 



the species-area curve will determine the difference between the 

numbers of species encompassed by the large reserves and the numbers 

encompassed by the group of smaller reserves of the same size. This 

will then give an indication of the strategy which .is optimal for 

preserving the mos.t species. 
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From a management point of view a series of small reserves may 

have some advantages over a single large reserve in that natural 

catastrophes such as disease epidemics or wildfire could be controlled 

more easily and confined to the reserve of origin (Simberloff and 

Abele, 1976). 

The equilibrium theory of island biogeography suggests that the 

number of species on islands of similar habitats in the same latitudes 

depends on the size and isolation of the islands, and is a balance 

between the rate of immigration and the rate of extinction. The 

immigration rate is supposed to decrease with increasing isolation and 

the extinction rate to increase with decreasing area. However, Gilbert 

(1980) and Abele and Connor (1979) noted that there was only limited 

empirical . ev:idence for extinction rate being area dependent. Even if 

the equilibrium model does apply to true islands, remnant stands of 

vegetation on continents are so different from real islands, that they 

might be very poorly described by it. In fact two more distant 

reserves might contain more species than two in close proximity since 

habitat differences may be greater (Matgules et al.,· 1982). 

Higgs (1981) and McCoy (1982) have suggested that ecological 

knowledge of species is necessary before island biogeography theory can 

be applied to nature reserve design, and even when this was available, 

the conservation strategy might be more sensibly determined on other 

grounds anyway. Frankel and Soule (1981) presented the case for large 

reserves on the grounds that they provide better opportunities for 

speciation than small ones. Certainly species-area relations are only 

a useful tool in conservation evaluation when potential sites of the 

same habitat are being compared (Usher, 1980). 

Several studies have attempted to demonstrate which variables can be 

used to predict vertebrate species richness in remnant stands of vegeta

tion in wheatbelt regions in South Austra1ia and Western Australia (McLaren, 

1979; Kitchener, 1982; and Kitchener et al., 1981, 1980a, 1980b). Their 

conclusions snow that the richness of vertebrate species which we.re 
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generally dependent on natural vegetation was principally influenced 

by the size of a stand of native vegetation. Kitchener found that the 

richness of species which also occupy disturbed situations such as 

degraded roa<l verges, paddocks and semi-urban situations, was related 

mainly to vegetation floristic and structure variables. McLaren's study 

found no association betW'een bird species richness and distance of remnant 

stands from an existing large nature conservation reserve in mallee 

country. on Eyre Peninsula, South Australia. Kitchener et ai. (1980b) 

concluded that the conservation value of small reserves in the Western 

Australian wheatbelt (as little as 30 hectares in area) was likely to 

be enhanced if the reserves were closely positioned and had connecting 

corridors to allow illltDigration to com1ter the effects of inbreeding in 

small populations. This claim has influenced the evaluation strategy 

employed by the South Australian Department of Environment and Planning 

in the implementation of the Vegetation Retention Scheme (Appendix 9). 

Jackson (1982) · has accepted the relevance of the equilibriUitl 

theory of island biogeography to nature reserve design, and developed 

techniques for measuring the isolation and compactness of nature reserves 

in the Mount Lofty Ranges region of SouthAustralia,where fragmentation 

of the o-riginal vegetation has created a complex pattern of habitat 

isolates. (The more compact the reserve the more circular is its shape.) 

Jackson recominended that additions to all existing reserves in the region 

should be aimed at increasing reserve compactness as. well as size. 

Margules et ai. (1982) stressed that there was no empirical evidence for 

the effect of reserve shape on local extinctions within reserves or on 

rates of immigration between reserves. However, compact or circular 

reserves may.minimize disturbance effects such as grazing and invasion 

of exotic plant species. 

It is apparent that design strategies for nature conserva.tion 

reserves cannot be. considered without knowledge of other important 

variables discussed below. 

2.2.2 Diversity 

As indicated above, diversity, taken as equivalent to species 

richness, is often related to area. How-ever, it has also been consider ed 

as a criterion in its own right. 
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Diversity can refer to the numbers of communities in a stand of 

vegetation and this measurement requires a consistent classification of 

communities at a regional scale so that the community composition of 

any potential conservation area can be defined. Within one community 

type the numbers of niches or habitats {for example, vegetation layers, 

tree hollows) can be measured also. Austin (1981) has discussed the 

use of three diversity properties (richness, abt!Xl,dance and dominance of 

species) in vegetation classification and has suggested that they be 

considered in conjunction with floristic composition in vegetation 

classification. 

Peet (1974) argued that there was no real basis for comparing the 

spec_ies richness of a series of communities using a single measure or 

index unless one could assume that the underlying species-individuals 

relationships were similar. Heteroge:neity ,. based on the relative 

abund.,µice or proportions of each species, has been recomniended by that 

author as a suitable diversity measure when both· the underlying species

abundance relation and the number of species- in the sampling universe 

are unknown. The Shannon formula which is most sensitive to changes in 

rare species, or the Simpson formula which is most sensitive to changes 

in the most: abundant species have been widely used by ecologists to 

measure heterogeneity (Clifford and Stephenson, 1975). The respective 

formulae are: 

where 

s 
H (Shannon index)== N log N - E nj log nj 

j=l 

s 
D (Simpson index) 1 - 1 E nj (nj-1) 

N(N-1) j==l 

N = number of individuals of all species in 

s = number of species 

sample 

nj = number of individuals of the . th 
J species. 

However, species density (number of species per unit area) would 

be an appropriate measure of diversity when comparing e~amples of the 

same communities which have been classified on the basis of species 

presence/absence. That is, the abu.T'ldance of species has not been con

sidered in the original classification to define the communities, and so 

heterogeneity measures are not possible. 
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Finally. if species richness is given emphasis at the expense of 

other criteria such as rarity and representativeness. many species and 

habitats may be lost. This would negate one of the priority require

ments of the World Conservation Strategy (IUCN 1980) which calls for 

on-site preservation programs to protect, inter alia. the habitats of 

threatened and rare species, tare ecosystems and representative samples 

of ecosystem types. 

2.2.3 Rarity and representativeness 

The protection of rare species and communities has long been 

considered one of the most important goals of nature conservation, whil e 

the protection of representative samples of all ecosystems has become 

an integral part of nature conservation strategies in· recent years. 

Rarity and representativeness require set geographical or biological 

limits for the concepts to be meaningful (Margules,1981). 

Some species are rare because of specialised habitat requirements 

and low competitive ability while others have become rare due directly 

or in directly to human impacts on the species and/ or their habitats. 

In Australia, Leigh et al. (1981) have listed the plant species which 

are in most urgent need of conservation on a national scale, . while Specht 

et al. (1974) listed categories of rare plant species and COlllDlunities 

at a State level. The adequacy of protection afforded to rare species 

needs continual assessment, particularly as more areas are cleared for 

agriculture or added to the conservation reserve system. A study has 

recently been completed by Davies (1983) to establish a conservation 

priority ranking of plant associations in South Australia, and thus 

update the work of Specht et al. (1974) which is pertinent to that state. 

When evaluating stands of vegetation for conservation in a 

particular region which has been sampled consistently and for which an 

inventory of communities and species has been established, then the 

incidence of species and connnunities in the survey may be an appropriate 

means of defining-what is rare. That is, those species and communities 

recorded infrequently in the survey are considered rare (regional rarity) 

and are used in the evaluation instead of, or in addition to, those 

listed in such studies as Leigh e t a Z. (1981) and Specht e t al. (1974). 

Natural areas which are selected to be representative would nee d 

to include species and connnunities both typical and rare, since the 



16 

objective is to represent the range of biota (Margules and Usher, 1981). 

The selection of representative areas can be undertaken directly if 

the distribution of the biota is sufficiently documented, or indirectly 

by reference to biogeographical regions and hence discrete biotic zones. 

In South Australia the environmental associations of Laut et aZ. (1977a) 

which were derived frotn distinctive patterns on LANDSAT imagery and 

field observations of changes in properties of rock types, soils, 

vegetative -cover and land use, have been proposed as convenient zones 

for the selection of a representative system of ecological reserves 

(Specht, 1981). In New Zealand, it is hoped that the definition of 

ecological regions and districts based on gross differences in rock type, 

landforms, climate and vegetation type will serve to examine the 

ecological representativeness of existing nature conservation parks and 

reserves and guide the selection of additional areas (Dingwall, 1982). 

2.2.4 Naturalness 

The criterion of naturalness commonly refers to the degree of 

modification caused directly or indirectly by human influence.. An 

arbitrarily defined baseline is needed for assessing naturalness and, 

in Australia, this has been set as the pre-European settlement condition 

of vegetation alliances (Specht, 1972). 

In many of the evaluation schemes in Australia (Table 2.1) natural

ness refers to the degree of exotic species invasion, the extent of 

removal of native vegetation through grazing by introduced stock or 

extraction by humans, and the degree to which land excavation, buildings 

and rubbish dumping have modified an area. All of these factors are 

presumed· to affect the functioning of the ecosystem and perhaps detract 

from an area's 'wilderness' appeal. Caution is·required.in placing too 

much emphasis on some of these features, particularly when evaluating 

communities which have been largely modified since European settlement. 

An example in temperate Australia would be savannah woodlands, which, 

despite invasion by exotic grasses and other herbs, and subject to 

grazing, lllay still be important habitats for hollow-nesting birds and 

mammals, and which, with appropriate management techniques, could be 

restored to a more natural state. 

Emphasis has been placed on the maturity of vegetation in t he 

evaluation of botanical sites in East Gippsland, Victoria: (Forbes et al. , 
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1981). Mature vegetation may be viewed as natural since it has a long 

history of little disturbance, but it may not necessarily favour c.ertain 

organisms. Given that much of the Australian vegetation has been 

disturbed in some way since European settlement, mature communities are 

particularly important as benchmarks. against which similar, but disturbed 

communities can be compared and processes of succession better understood. 

2.2.5 Other criteria 

The criteria, recorded history, potential value and ecological 

fragility depend on case histories of other similar areas for their assess

ment. Recorded history may refer to the extent to which a site has been 

used for scientific study and research, or has be~n closely monitored, 

for example, by amateur conservation organizations for some period of 

time (Ratcliffe, 1977). Such information can add considerably to the 

value of a site since it can be used to compare other sites which are 

ecologically similar but have been subject to different impacts, and 

may help. in the formulation of sound management plans. 

Potential value implies that some areas which are now degraded can 

develop nature conservation interest through. appropriate managem.en t or 

even natural change. The savannah woodlands in temperate Australia, 

mentioned. above, and degraded patches of bushland close to urban environ

ments are examples of areas whose conservation significance could be 

improved by certa:in rehabilitation measures. 

Ecological fragility describes communities which are sensitive 

to change (Ratcliffe. 1977) .. It may imply some threat of human interfer

ence and has been applied to climax communities which are not expected 

to change unless there is some change in either the physical environment 

or in land use (Usher. 1980). The South Australian Department of 

Environment and Planning considers that retJinant vegetation patches in 

areas of intensive agricultural use have high conservation value. These 

areas are fragile because they are dwindl:ing rapidly, would be difficult 

to recreate, and are perhaps threatened with total destruction. Their 

commtmities are often poorly represented in existing nature conservation 

reserves. 

Margules and Usher (1981) have suggested that the non-scientific 

or social criteria such as educationa l use, amenity value and intri nsic 

appeal should not be used in primary assessment of conservation potential. 
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However, political reality would suggest that such criteria are 

useful in conserv:ing ecologically significant sites when the decision

making body considers aesthetic appeal and local cotnmunity use as 

important as nature conservation. Though not necessarily related to 

nature conservation value, the gro:wing demand fot' recreational opportun

ities in a variety of natural environments may affect the numbers and 

types of reserves that are required to fulfil both conservation and 

recreation needs. 

2.3 Evaluat~on_ Schemes 

2.3.l Points-scoring schemes 

The evaluation schemes listed :in Table 2 .1 vary in their assessment 

of potential conservation areas both :in the values given to different 

criteria, and the combination of those values to produce an overall 

rating for each area. Si:it of the schemes (SA DEP, 1982; Mowling and 

Barritt, 1981; Gehlbach, 1975; Goldsmith, 1975; Wright, 1977; and Park 

and Walls, 1978) have a points-scoring system in which numerical values 

are assigned according to how a site satisfies each criterion. For 

example, the scheme used presently by SA DEP (1982) allots a score of one 

to ten for each of ten criteria and then adds these scores for an overall 

value for the site. Goldsmith (1975) proposed an index of conservation 

importance which multiplied actual and weighted values of area,· rarity 

and species richness, to · give a score for each area being assessed. 

Such schemes which fix numerical values to criteria have been 

criticized by a number of workers (Ratcliffe, 1977; Usher, 1980; Kent 

and Smart, 1981; Margules, 1981 and Goodfellow and Peterken, 1981). Many 

of the criteria are mutually incompatible and values placed on them fail 

co reflect ecological reality. No satisfactory logical basis has been 

proposed for allocating actual score values for different features in 

sites which are being evaluated, and there is no simple way of combin ing 

the criteria together so as to give an overall index of conservation 

value of say I= f (area, diversity, rarity, representativeness, etc.) 

(Usher, 1980). 

Quantification of criteria using continuous variables, such as 

the number of species and communities or site area, provides a real 

measure of a relevant attribute, and can be used to compare sites 
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according to these attributes (Ratcliffe, 1977; Goodfellow and Peterken, 

1981). Such quantifications should be limited to criteria which can be 

conveniently and meaningfully measured. Optimism has been expressed 

that progress will be made in the future for quantifying other concepts 

such as naturalness and representativeness (Margules and Usher, 1981). 

2. 3. 2 Stages in the evaluation process 

After examining 16 evaluation schemes in various countries and 

conducting two exercises in the North York Moors in England, in which 

a panel of assessors independently evaluated a given set of sites and 

habitats, Margules (1981) derived a multi-stage evaluation procedure 

(Figure 2.2). He envisaged that this would operate in a defined geo

graphic area, and be appropriate particularly in the evaluation of 

fragments of previously more widespread ecosystems. 

The first stage is the 'shopping list'. or inventory stage at which 

all potential sites are identified and recorded. The second and third 

stages (the third stage may not be needed) are the selection stages at 

which final decisions on sites to. be conserved are ma.de. As Figure 2. 2 

shows, several criteria including area, rarity, naturalness -and repre

sentativeness can be used at either of stages·one or two, while the 

criterion of diversity, which refers to species or community richness, 

is only used at the second stage to compare sites of similar habitat. 

2.3.3 Establishing an inventory prior to evaluation 

Several studies in Australia and overseas ha.ve }lSed multivariate 

statistical tech'o,iques to display the range of habitat characteristics 

in a region before using criteria to evaluate the conservation signifi'

cance of sites in the region. Gullan et aL (1979) and Forbes et al. 

(1981) used numerical classification of floristic data to identify the 

range of plant communities in the Upper Yarra and East Gippsland regions 

of Victoria, and then used naturalness, rarity and species richness as 

the principal criteria in choosing the sites of greatest botanical 

significance in those regions. No specific attempt was made to select 

representative samples of each vegetation community. 

Numerical methods of · classification were used in generating a 

biophysical data bank for a study of land use on the south coast of 

New South Wales (Gunn, 1978) and this inventory acted as a basis for 
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proposing a conservation strategy for the area. A subjective but 

explicit assessment of rarity and representativeness of plant communities, 

area, and naturalness was used to establish exclusion criteria for 

indicating which areas were unsuitable for conservation. For example, 

an exclusion criterion which excluded only those functional tinits (the 

basic mapping entities for the study area) that had less than 5 per cent 

of those veger,ation groups that were rare in the study area (occupied 

less than 5 per cent of study area), was proposed to define the option 

space from which new reserves might be selected. The authors suggested 

flexibility both in the exclusion percentage levels and the weighting 

of criteria in any index of conservation potential which combined the 

criteria. 

Ordination (for example, principal co-ordinates analysis and 

canonical variates analysis) has been used in conjunction with numerical 

classification to analyse multivariate data sets which describe floristic, 

environmental and spatial characteristics of potential conservation 

areas (Hill et ai., 1975; Radloff and Betters, 1978; Kent and Smart, 

1981). Classification is used to define groups of sites with similar 

characteristics, while ordination can be used to display the relation

ships between those groups. The study by Kent and Smart combined 

eight variables describingsite size and spatial characteristics with 

two describing habitat type and plant species richness for the sites. 

When floristic data involve species lists (binary or quantitative) 

the analysis of such data and environmental data, which have large 

disparities in scale of measurement, as parts of the.same data-matrix, 

would produce confusing results (Williams, 1971). The analysis of the 

floristic data followed by correlation of floristic classes with the 

environmental data is seen as a logical approach to vegetation analysis 

for conservation evaluation (M.P. Austin, D.G. Williams~ pers. comm.). 

Inventories of different types of sites can be established using 

single variables. For example an initial 'shopping list' of sites 

could contain all sites of a certain area, or all sites which are 

considered ecologically fragile, or all sites with no exotic plant 

species. Then the criteria listed in stage 2 of the evaluation process 

(except diversity which should be used only to compare sites of the 

same habitat) could be applied to choose examples of these classes of 

sites (Figure 2.2). 



Stage 1 

Stage 2 

Stage 3 

ecological fragility 
. site rarity 

representativeness 
area 
species rarity 
naturalness 

i 
diversity 
position in ecological/ 

geographical unit 
. representativeness 

area 
species rarity 
naturalness. 

i 
. threat of human 

interference 
• recorded history 
. management factors 
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Identification of all 
potential sites - the 'shopping 
list' or inventory stage 

Selection of best sites within 
each habitat from the list 
compiled during stage 1 above 

Final selection of sites to be 
conserved from those remaming 
after stages 1 and 2 above 

Figure 2.2 Suggested evaluation procedure and the criteria that could 
he used at each stage. 

Source: Margules (1981). 

The aim of this study is to establish an inventory of plant com

munities for a particular region, so that examples of each community 

can be selected for conservation. The type of data used and the method 

to establish such an inventory are discussed in Chapters 3 and 4. 

2. 4 Conclusion 

This chapter has reviewed the use of various criteria in nature 

conservation evaluation and some of the schemes which have been used in 

Australia and three countries overseas. The need to preserve samples 

of all environments and organisms has been recognised by a number of 

conservation authorities in Australian States. (for example, Conservation 

Through Reserves Cott1I11ittee, Western Australia, 1977 and New South Wales 

National Parks and Wildlife Service, 1979), and by the scientific 

colll1llunity at the national level (Specht et al., 1974; Fenner, 1975). 

The optimum size for an example of an environment for conservation is 

difficult to quantify and the shape and spatial distribution of reserves 

cannot be considered without greater knowledge of the distribution and 

habitat requirements of the species to be conserved. The recognition 

of biogeographic regions and surveys to document the distribution of 

biota in regions will aid . the establishment of a nature conservation 

reserve system which covers a wide range of communities and organisms. 



Points-scoring systems have often been used in conservation 

evaluation, and when there is little knowledge of the characteristics 
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of other sites in a region, such schemes may be unavoidable. If, 

however, information is collected on at least an adequate sample of 

potential sites in a region, several stages can be followed in the 

evaluation procedure. The objective of this study is to demonstrate 

that this latter approach can be applied to remnant stands of vegetation 

in the agricultural regions of South Australia, for which, previously, 

points-scoring schemes have been applied for conservation evaluation. 

This study uses data collected from botanical studies in a region 

to establish an inventory of plant communities (Stage 1), so that criteria 

which are quantified by using continuous variables such as rtumbers of 

species and area can be used to select examples of each community for 

conservation (Stage 2). The inventory stage described in this study 

differs from that of Margules (1981) (Figure 2.2) who defined it as the 

establishment of a preferred list of sites based on certain criteria. 

An inventory of plant com!llunities is seen as the logical first stage in 

this study given the conservation objective fulfilled in Stage 2. 
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3. REVIEW OF TWO MOUNT LOFTY RANGES BOTANICAL STUDIES 

3.1 Introduction 

In this chapter, two botanical surveys of remnant stands of native 

vegetation in the Mount Lofty Ranges region are used to demonstrate 

how an inventory of plant communities can be established. It reviews 

the methods and data presentation from these surveys, and suggests how 

the data need to. be further analysed to produce an inventory of commun-

' ities which can be evaluated for conservation purposes. 

The two surveys cover remnant stands of vegetation in the central 

and northeastern Mount Lofty Ranges (MLR) (Mitchell et al., 1981) and 

Fleurieu Peninsula (FP) (Lamprey and Mitchell, 1979). The boundaries 

of the two combined study areas and the remnant stands (1-62) are indi

cated in Figure 1.1. The first study was undertaken as part of a 

state-wide scheme in South Australia to assess the composition and 

condition of relllllant stands of. native vegetation. The second study was 

carried out primarily for the Australian Heritage Commission in support 

of stand selection for the Register of the National Estate, but has 

been used subsequently by the South Australian Department of Environment 

and Planning for reviewing applications for heritage agreements in that 

state (see Chapter 1). 

3.2 Survey Methods 

In both studies, summaries of plant communities were made both_ 

from data collected by quantitative sampling and from casual observations. 

The latter involved subjective descriptions of what were considered 

minor plant communities in a stand and the classification of Specht 

(1972) together with a list of the more common species were used to 

describe these smaller communities. 

Quantitative data were collected by a point-centred quarter 

plotless sampling strategy (Mueller-Dombois and Ellenberg, 1974) in 36 

stands of vegetation in the central and north-eastern MLR and 16 stands 

of vegetation on FP. In the former study the stands were stratified 

by defining the boundaries of major plant commllllities according to 

structural formations, or, where these were not apparent, according to 

landform (for example, ridge, gully, sheltered and exposed slopes). 

Transects of iengths up to a maximum of 20 points were conducted along 
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contours through most strata in a stand. Where there were similar 

communities elsewhere in a stand, transects geneJ;"ally were not 

duplicated. That is, sampling was usually. confined to a representative 

area of each community. In the FP study no stratification of the stand 

was made and transects generally traversed the whole Stand of vegeta

tion. The number of sampling points was therefore proportional to the 

size of the stand. Figure 3.1 shows the spatial distribution of 

transects in both studJes. 

Fig~:re 3.1 

A 

/ Stand boundary~ 

Community 
boundary 

B 

( 

I 
I 
I 
I 
I 
I 

Position of transects in cent-ral and north-eastern Mount 
Lofty Ranges study (A) and Fleurieu Peninsula study (B). 
In A, the stand is stratified prior to sampling, and 
transects con.ducted along contours in representatives · of 
each community. Communities 1 and 2 are considered 
similar and so only one is sampled. In B the transect 
traverses the whole stand. 

Sampling points were located at 20 or 30 metre intervals along 

the transect. At each sampling point the distance to the mid-point 

of the nearest individual of each layer of vegetation, regardless of 

species, excluding ground cover plants and within 20 metres of the 

sampling point;:, was measured in each of four quadrants (Figure 3.2). 

Only perennial plants were sampled. If the nearest individual in a 

layer was more than 20 metres from the sampling point, no measurements 

were made for that layer of vegetation. The height in metres and 

canopy cover in square metres for each of these individuals were also 

recorded. Plants observed but not sampled were listed for each transect 

in Mitchell et aZ. (1981) but were listed for each sampling point and 

included in the text in Lamprey and Mitchell (1979). 

The number of layers of vegetation sampled was consistently two 

in the FP survey (shrubs and trees greater than 3 metres in height; 



shrubs greater than 0. 30 metres and less than 3 metres in height) 

while in the cei."'ttral and northeastern MLR the numbers of layers of 

vegetation sampled were the same t-wo as in the FP survey for two 
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stands, four layers for a transect of 12 points in stand 11, and three 

for the remaining stands sampled. The selection of three layers for 

most of the study resulted from both an acceptance of che life form 

descriptions proposed for climax forests and woodlands in South Australia 

by Specht (1972) and from field observations. These layers were: 

trees~ 8 metres; 2Ili 4- small trees/tall shrubs< 8 m; and 0.25 m ~ 

shrubs < 2 m. 

Direction of transect 

Figure 3. 2 The sampling point showing the nearest perennial plant in 
each of four quadrants in a particular layer of vegetation. 
The sampling area is within a 20 metre radius fro.m the 
point. 

3.3 Presentation of Survey Results 

Table 3.l shows the steps followed in the derivation of absolute 

and relative values for density, dominance and frequency for species 

in each layer of vegetation sampled along a transect. The combined 

relative values give an importance value· for each species. Table 3. 2 

gives an example of the central and north eastern MLR data presentation 

for a particular transect. Species which were recorded along a transect 

but for which no measurements were taken are listed with the letter P. 

Ground cover plants, including annuals, are also listed for the whole 

transect. Results from the FP study were presented similarly, except 

that only relative values are included for each species sampled. 

For the central and northeastern MLR study the importance values 

and the dominance value were used to describe the plant associations and 

their structural formations in terms. of canopy dominants and projec t ive 

foliage cover (%). . The dominance value represents canopy cover (m2 ) per 

hectare and thus projective foliage cover for all plants can be determined 
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Table 3.1 

The procedures followeci in the derivation of absolute and 
relative measures for data collected by the 

point-centred quarter plotless · sampling 
(from Mueller-Dombois and Ellenberg, 1974) 

Parameters obtained from the method are: 

1. Species 
2. Density (from mean distance) 
3. Cover area (and therefore dominance) 
4. Frequency (as the occurrence of a species at a sampling point) 

From these absolute values, the relative density, relative 
dominance, and relative frequency of the components of each layer can 
be calculated by the following procedure, using species Y as an example: 

Average Dominance 
value for species Y 

Mean Area/Pl,ant 

Density/hectare 
of all individuals 
of all species 

Relative density of 
species Y 

Density of species Y 

Dominance of species Y 

Relative Dominance 

Frequency of species Y 

Relative frequency 

Importance Value 

== D = 

= M .. 

= A = 

= B = 

= E 

= 

= F == 

Total coverage of all 
individuals of species Y. 

Total number of species Y 
sampled. 

(Total point-plant distance 
for all individuals of all 
$pecies at all points) 2 

Total number of individuals 
sampled 

10 000 
M 

Total number of species 
Y sampled 

Total number of individuals 
sampled 

A x Relati·,.re density of 
species Y 

100 

B x D 

E 
Total dominance for all 
species 

Number of sampling points 

X 100 
1 

at which species Y occurs 
Total no. of sampling points 

F X 100 - ------ -------Total frequency values of 1 
all specie s 

Relative Dominance + Re l at i ve 
Density + Relative Frequency 



Table 3.2 

An examEle of the summary of values for species sampled in 
each of 3 lai ers of vegetation iri stand 27 2 transect 1 (Mitchell et al. ' 1981) 

-----
See Table 3.1 for def1nit1ou of tema. 

Stand 27 ,:_ Transect (i) - dong iftll'.th and ea■t facing ■lopea 

-
Nos Ave 
of dom Den/ Itel Rel Rel Impt 
indiv value ho. den Dom dom Freq. freq, valu·e 

Trees > 8 m 

Ei,,,alyptua bazts1'i s 3.6 47.0 6.J 169, 2 5.1 0.1 9.1 20.5 
E, obtiqua 75 4,S 700,0 93.8 3150.0 94. 9 LO 91.0 279. 7 

Totals 80 3319. 2 

2 me.Trees/Shrubs < 8 m 

A"acia me ltDto:ry ton p 
A. r>etinodes p 

Banksia ~nata p 
D1.in.esia in.:rgata 2 0.12 10.0 2,5 1.2 0.3 0,1 4.' 6 7, 6 
eucalyptus ba.rte ri 3 0.29 ,15.2 J.8 4.4 0.9 0.1 4. 6 9. 3 

E. obiiqua 22 0.94 110.0 27.5 103,4 21.8 0.7 31.8 81.1 
Exocarpus cupressiformis 23 2.9 115.2 28.8 334.l 70. 4 0.5 22. 7 121.9 
Pultsnaea daplmoides 10 0.15 so.a 12,5 7. 5 l. 6 0.3 13.6 27. 7 

P. g=olens 20 0.24 100.0 25.0 24. 0 5.1 0.5 22. 7 52. 8 

Totals 80 474.6 

0.25 m < Shrubs < 2 tn 

Macia myrtifoZia p 
Aarutf"iche fa.B!ncu'liflo1'0. 32 0.11 36364.0 40.0 4000.0 41.l 0.65 27. l 108.2 
Bo:ronia edhla.rdsii p 
Daviesia 1.1.licifolia p 

D. vi:rgata 9 0,06 10273.0 11,3 616.0 6. J. o. 4 16. 7 34. J ( 5),acl'is impreesa 2 0.01 2273.0 2.5 23.0 0,2 0.1 4. 2 6.9 ' j 
Ggodenia. ouata p - - - - - . -Hal<ea m,rinata p - - - -Hal<ea 1'0etrata l 0.13 1182,0 1.3 154,0 1, 6 0.05 2. 1 5.0 
I:,;od{.a achitlasoi.dee p - - - - - -
Lepi&,eperma semi to""• 1 0.13 1182.0 1.3 154.0 1.6 0.05 2.1 5.0 
Leptoeperml411 jw,iperinwn p 

L. myrsinoi.des p 
Platyiobium obtusangulum 1 0.01 1182.0 1.3 12.0 0.1 0.05 2.1 3.5 Ftertidi1.11tt eac14 ?Emtl4m 13 0.13 14818,0 16.3 1926, 0 19. 8 0.45 18, 7 54.8 Pultenaea daphnoides 12 0.04 13636.0 15.0 S45.0 5.6 0,35 14, 6 35. 2 Pultenasa gra.vec,,lena 6 0.09 6818.0 7.5 641.0 6. 3 0.2 8. 3 22 .1 'Rubus frotieosw, p - - - - - -Xanthorrhoea eemip lana 3 o.s 3364. 0 3. 7 161!2.0 17. 3 0.1 4. 2 25. 7 

Totals 80 9726,0 

Sm.all shrubs ~ < 0. 25 m} 1 he.rbs I cl 1rubere and grasses Perennial I grass-1 ike 2lants 
Acaena sp. Hibbertia e::r:utiaciea l>ianeita rnvoZuta 
Ac'!"ot'M-che aerl'"UZata H. ee'M.cea Juncua pa.Z tidus 
Burchardia umbe Zlata l'sopogon aeratophyUus JW1au.,; sp. 

N Cassytha sp. Olearia grandi-/7,-oro Lomand1'a dura 
Dipodiwn punctat1.Q11 Pime tea tinifolia L. m--:cl"QJ1.tha ..._, 
CERANl'ACf:AE Seaevola albida 
Gonoaarpua e:p, 
Goodenia primu..Zacea 

Tetratheca piloaa 
VioZa sp. 

------· --···-



28 

by dividing the total figure by 100. Thus, with the example in 

Table 3.2, the description of the comxm.mity assumed to be covered by 

the whole transect is Eucalyptus obliqua open---forest, since E. obliqua 

assumes by far the greatest importance value, and the projective 

foliage cover for all trees is 33.19 ·per cent~ (Open-forest has a 

projective foliage cover of 30-70 per cent according to Specht (1972) .) 

I'· 

Such conclusions could not be drawn directly from the FP results 

because, firstly, only relative values are shown, and secondly, the 

transects were rarely confined to single communities. Subjective 

descriptions of community composition are included in the text of the 

report. A search through the two reports shows that 40 plant associa

tions covering 9 structural forma.tions were derived from the sampling 

in the two studies (Table 4. 7). 

3. 4 Limitations to Survey. Methods and 
Applicati,on of Results 

The assUlllption that relative frequency, relative dominance and 

relative density are additive has been questioned by Greig-Smith (1964) 

who suggested that such a combined measure shotJld not be used un

critically. Both densely vegetated and sparsely vegetated areas of 

bushland may have the same importance values for component species. 

For this reason the absolute value of dominance was used in the central 

and north eastern MLR study to assist in the description of structure. 

The same author also warned that the calculation of density (from 

point-plant distance and mean area) of all individuals assumes that 

individuals are randomly distributed. This has not been tested for 

different communities in these studies. Dominance is derived partly 

from density (see Table 3. l), so this measurement is open to criticism 

also. 

Noy-Meir (1970) has suggested that little effort was required 

to collect simple subjective estimates of vegetation quantity. Bias 

and variability exist, but given one observer the ordinal inf.ormation 

obta:i.ned would be useful compared with the large lengths of time 

required for adequate quantitative measurement such as in the point

centred quarter method. Thus presence/absence of species or frequency 

sampling with estimates of vegetation structure may be just as meaning

ful given the doubts raised above about the validity of density and 

dominance values used in the MLR studies. Freq1,1ency sampling combined 
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with subjective estimates of structure have been followed in botanical 

surveys of Kangaroo Island and the south-east region of South Australia 

(Mowling and Barritt, 1980, 1981). 

The presentation of results from the Fleurieu Peninsula survey 

gives simply an indication of the relative quantities of each species 

for the whole stand, and no indication of the composition of communities 

that might exist in that stand. It is therefore difficult to compare 

cotlllllunities between the two study areas. 

The point-centred quarter method provides quantitative measurements 

of the more common species recorded along a transect, since it samples 

only the nearest species to a point in each of four quadrants. As 

Table 3.2 shows a number of species are simply recorded as present. 

The original field notes from the central and north-eastern MLR survey 

indicate at each sampling poip.t only those species recorded nearest to 

the sampling point, but those from the FP survey at least indi·cate all 

species present at each sampling point. This has implications for thi= 

classification procedure described later. 

The survey design in the central and north-eastern MLR study was 

largely purposive because typical strata or compartments representing 

each perceived major plant comm.unity were satnpled. The stratification 

was not consistent, sometimes using boundaries of structural formations 

and at others; using distinct landforms to define strata in a stand. 

In the FP study, the vegetation was sampled systematically along 

a transect through the middle of a stand. As indicated above, this 

survey design gave no indica-tion of the boundaries of perceived plant 

conmn.mities, and the final description of commllllities was subjective. 

Reconnnendations are made in Chapter 6 regarding a survey design which 

would be more appropriate to the classification of reltlilant stands of 

vegetation for the purposes of conservation evaluation. 

3.5 Alternative Use of Data 

The classification of the central and north-eastern MLR and FP 

data to produce a list of plant commllllities must rely on a level of 

information consistent in both studies. Transects cannot be compared 

because they were located differently and vary considerably in length 

in the two surveys. The 41) plant associations derived from these 
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transects were described in terms of canopy dominants. Two associations 

with the same canopy dominants could have quite different understorey 

plant species and conversely, similar 1.lllderstorey plant assemblages 

may have different canopy dominants. Therefore·the plant associations 

do not provide a clear SUI11111ary of the range of floristic assemblages in 

the region. The aim of this study is to provide a basis for the 

selection of examples of all plant communities for conservation, and for 

this to be achieved, a classification which expresses floristic relation

ships between stands is desirable. 

Despite the limited information available at each sampling point, 

particularly as- pointed out above, in the central and north-eastern MLR 

study, these points had a similar design in both surveys and therefore 

can be used as a basic unit of classification. Grouping of these points 

to provide more species in the classification unit and thus a closer 

approximation to the floristic composition in a community was undertaken 

and is described in Chapter 4. The sampling po:int data from the 

original field notes for the two stud:i.es were obtained from the South 

Australian Department of Environment and Planning. The perennial plant 

species sampled at these poi11ts are the attributes in the classification 

described in the following chapter. 

3.6 Conclusion 

'I'his chapter has described the point-centred quarter plotless 

sampling methods and results for two botanical studies of remnant stands 

of vegetation in the Mount Lofty Ranges region of South Australia. 

These studies were chosen to demonstrate how botanical data can be 

used in conservation evaluation. 

An assessment of these studies has shown that the presentation of 
\ 

results in the form of species importance values for transects of 

varying lengths .and descriptions of plant associations using canopy 

dominants do not provide a clear expression of the floristic relation

ships between stands. Only by referring to the sampling point data 

can a consistent. level of information be used to compare.stands in 

and between the two studies. These data are used in a classification to 

establish an inventory of plant communities for the Mount Lofty Ranges. 
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4. ANALYSIS OF BOTANICAL DATA, MOUNT LOFTY RANGES 

4.1 Introduction 

This chapter describes the classification of sampling point data 

and correlation of floristics with physical environmental data to 

produce an inventory of plant communities for remnant stands of native 

vegetation in the Mount Lofty Ranges. The key terms used in this 

analysis are sampling point:s; sites which are groups of five sampling 

points; floristic groups which are derived directly from the numerical 

classification of sites; and vegetation types which are the final 

descriptions of plant connnunlties, based mainly on floristic groups. 

Initially, the classification technique used in the analysis is 

described. 

4. 2 Cl.a$sifieation Methods 

The Numerical Taxonomic Package (N!P) on. the PDP 11/34 

computer at the CSIRO Division of Water and Land Resources, Canberra, 

provided a classification technique for data analysis. NTP is a 

computer package which co-ordinates a series of separate FORTRAN 77 

programs for exploratory data analysis. The numerical classification 

techniques available on this package are agglomerative hierarchical, in 

that individuals are progressively fused until a final group, the 

population, is obtained. The output of this classification is presented 

in the form of a dendrogrartl. 

In agglomerative classification there are three areas in which 

the user I s prior choice is important (Williams, 1981).. The first area 

is the choice of the set of attributes or variables, the second i s the 

choice of association measure, and the third is the choice of clustering 

strategy. 

For classifications cover:ing a wide range of stands, where t he 

number of species and the range of variation to be covered are assumed 

to be large, a binary variable, expressing presence or absence of 

each species has been recommended. It has been suggested that i u such 

situations quantitative variables may even cloud the results (Goodall, 

1978). Since it is the range of floristic composition that is considered 

important in establishing an inventory of plant communities in t his 

study, presence/ absence data are used in this analysis. 
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A samples similarity or dissimilarity matrix is generated from 

the samples-by-species data matrix by calc'lllating a similarity or 

association coefficient between each pair of samples. Two coefficients, 

Jaccard and Czekanowski (Table 4.2) were considered in this analysis. 

Both of these coefficients ignore joint absences .{d in Table 4.2). These 

and other asymmetric similarity coefficients (that is, those which 

give greater weight to joint presences of species than to joint absences) 

have provided more meaningful results than symmetric coefficients in 

the analysis of phytogeographical data on forest tree distributions 

in eastern Australia (Booth, 1978a, b). Dissimilarity measures which 

are given by l - similarity coefficient are used in the NTP package. 

The third area concerns the agglomeration procedure which is 

applied successively to build up a hierarchy of increasingly large 

clusters. The clustering strategy adopted in this analysis is Group

Average ftlsion or the unweighted pair-groups lllethod using arithmetic 

averages (UPGMA of Sneath an.d Sokal, 1973). With this strategy, those 

two objects or clusters with the greatest average similarity are fused, 

when similarity is defined as the average of all intercluster pairwise 

similarities between objects from each of the original two clusters 

(C.R. Margules, pers. comm.). 

UPGMA. is one of the most frequently used classification techniques 

in exploratory data analysis and it has been recomuiended for hierarchical 

classification when no optimum has been_ defined for the classification 

(Sneath and Sokal, 1973). It is often chosen because it is space 

conserving in that the level at which fusion takes place is not 

determined at all by the number of objects clusters contain (L. Belbin, 

pers. comm. ) . 

Group-Average is also monotonic, that is, it does not tend to 

cause reversals in the dendrograms, and has low group-size dependence 

(Clifford and Stephenson, 1975). 

4. 3 Classification of Vegetation Sampling Points 

4. 3.1 Central and north-eastern Mount Lofty Ranges 

The perennial plant species for which measurements were taken at 

each sampling point were used as attributes to classify the 1,011 

sampling points from 71 transects in 36 stands of vegetation in the 
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certtral and north-eastern Mount Lofty Ranges. For convenience the 

original survey stand identification numbers are used in this analysis 

and these rartge from l to 45 ( Figure 1.1) • Nine of these stands were 

not sampled quantitatively. The total number of species recorded at 

the sampling points was 93, but to avoid the distortion which rare 

species might cause to the classification, 4 species.which were recorded 

at only one point were eliminated. The unique occurrence of a rare 

species at a single point is not likely to characterise that point in 

any meaningful way~ and none of these four species occur together. 

Since the species composition of many points was identical, the final 

number of sampling points in the classification was actually 827. 

The average numbers of plant species recorded at each sampling 

point in each of three groups in which different numbers of layers of 

vegetation were sampled are shown in Table 4 .1. The table shows that 

the average number of species sampled increases according to the number 

of layers of vegetation sampled, although the differences between the 

majority of points in which 2 or 3 layers were sampled is small. (The 

grouping of points for a second classification, outlined below, aimed 

to increase the number of attributes per classification unit and thus 

minimise species richness differences due to d;i.fferences in the number 

of layers Sallipled.) Because the number of species 1>er point is low, a 

Czekanowski similarity coefficient which gives higher weighting to 

matched pairs was chosen in preference to a Jae.card coefficient (see 

Table 4.2). uPGMA was the fusion strategy adopted. 

The dendrogram for this classification · was examined to determine 

how closely related were sampling points within a transect. To facilitate 

this examinat_ion, the 29 group level on the dendrogram was chosen, 

since this number was close to the number of plant associations described 

in the original survey. The square root of the number of individuals 

is recommended often for the number of groups (S. Carpenter, pers. comm.) 

and this would have sufficed for the purposes of examining homogeneity 

in the transects. The 29 groups with their member sampling points were 

then compared with the 71 transects to assess the degree of floristic 

homogeneity within the transects which had been located in perceived 

uniform connnunities ( see Chapter 3). 

As the number of species sampled per point was low (Table 4 . 1) 

(only the nearest species to the sampling point were recorded in each 

of the quadrants), sampling points need to be:·,grouped-to provide a closer 



Table 4.1 

The mean number of species and standard error per sampling point and per site for stands of 
vegetation sampled in the centtal and north-eastern Mount Lofty Ranges and Fleurieu Peninsula 

Values for stands in which 2, 3 and 4 layers of vegetation were sampled are given for Lhe central and north
eastern M.L.R. 

Number of Number Mean 
layers Number of Number number 
of vegetation of sampling of of Standard 
sampled stands points sites species error 

Central and north- 2 9 193 - 4.08 0.09 
eastern M.L.R. 

3 27 806 - 4.33 0.05 

4 l 12 - 7.33 0.40 
(stand 11, 
transect 1) 

Fleurieu 2 16 581 - 4.07 0.06 
Peninsula 

Central and north- 2 -+ 4 52 Not applic- 294 9. 74 0.15 
eastern M.L.R. able 
and F .P. 

w 
;:... 
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approximation to the floristic composition in a community. The 

comparison of the 29 dendrogram groups with the transects often showed 

that adjacent runs of points in a transect were from the same group, 

or, where points were from different groups, these groups were 

positioned closely on the dendrogram. The maximum number of adjacent 

points in any one group was 28 (stand 8, transect 1, and part of 

transect 2) although two closely related groups were represented in a 

run of 36 points (stand 16, transect 3; stand 17 and part of stand 18). 

Isolated points, which were poorly related to adjacent points in the 

same transect, occurred, but were fol.llld most commonly at the beginning 

and end of transects. 

This homogeneity justified the lumping of adjacent sampling points 

within transects. Since the shortest transect in the survey consisted 

of five points, all transects were reduced to multiples of five 

adjacent sampling points. Examination of adjacent runs of points in the 

same group showed generally that at least five points were required to 

represent the majority of species in a run. To obtain a multiple of five, 

if ne.cessary, the final point in a transect was deleted, then the first, 

then the secon-0.-to-last and so on. By this process, · the number of 

sampling points was reduced to 940, and by fusing adjacent points in 

each transect to produce 5-point 'sites', 188 sites were derived. 

4.3.2 Fleurieu Peninsula 

Sixteen stands of vegetation on Fleurieu Peninsula were sampled by 

the point-centred quarter plotless sampling technique. Once again the 

perennial plant species measured at each sampling point were used as 

attributes to classify the 581 sampling points from the 20 transects. The 

83 species which were recorded from 2 or more sampling points were used 

as attributes in the classification. The stands are numbered 46 to 62 

(Figure 1.1). Stand 50 i.s not included in the analysis since the 

sampling method employed for that stand was not consistent with that 

used for the other sixteen stands. Since the mean number of species 

recorded per point was low (see Table 4.1), the Czekanowski coefficient 

was employed, together with UPG~, for the classification of the sampling 

points. 

From the resulting dendrogram, 24 groups (equivalent to the square 

root of the number of individuals) were selected and these groups were 
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compared with the 20 transects, again to assess the homogeneity within 

a transect. As indicated in Chapter 3, the transects in the Fleurieu 

Peninsula survey were not confined to perceived uniform plant cormnunities, 

and one transect could traverse a number of communities in a stand. 

Nevertheless, by examining 'lvhich of the 40 groups were represented in 

each transect, knowing how closely related these groups were and referring 

to the original field notes in 'lvhich topographical changes for sampling 

points were recorded, an idea of the degree of similarity among points 

in a transect was obtained. 

In order to provide a better approximation of the floristic 

composition of a community and increase the data size for each unit to be 

classified, adjacent sampling points were lumped into sets of five points 

in each transect. Which adjacent points to fuse, and which to eliminate 

to produce a multiple of five in each transect, were determined by 

establishing the similarity of points as. outlined above. This process 

produced 106 five-point 'sites' . 

4.4 Classification of Vegetation Sites 

In order to select a most appropriate similarity coefficient, the 

188 sites from the central and north-eastern Mount Lofty R.,µiges (ULR) 

were classified twice, using, first the Czekanowski and second, the 

Jaccard similarity coefficients (Table 4.2) ,. followed by UPGMA. The 

Jaccard similarity coefficient gives the same weighting to matched and 

unmatched pairs and was considered here due to the larger average number 

of species per site than was the case with the sampling points (see 

Table 4.1). Emphasis on matched pairs was thought not to be required 

necessarily with the larger data set. The dendrograms from the two 

classifications were compared and were found to be very similar. The 

Jaccard coefficient was chosen for classification of the combined number 

of sites for the MLR •. 

The 188 sites from the central and north-eastern MLR were 

combined with the 106 sites from the Fleurieu Peninsula·to give 294 sites 

as the 1.lllits to be classified. These sites came from 91 transects in 

52 stands of vegetation in the MLR. One hundred and eighteen species 

which were recorded at two or more sampling points were used as binary 

attributes to classify the sites. 



The 118 species were also classified, with sites as binary 

attributes, using the algorithm TWO-STEP, which is based on the use of 

an asymmetric measure of dissimilarity (Table 4.2) and has been 

developed recently for species classification to overcome the problems 

of species abundance distorting the results (Austin and Belbin, 1982). 

In this analysis however, the species classification (TWO-STEP/Group

Average) was used for the preparation of two-way tables which display 
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the site against the species groups, and thus enable the species composi

tion of the site groups to be sunnnarized, Table 4.3 shows a small part 

of the two-way table used to summarize species composition. 

Table 4.2 

Association measures used in classification 
of Mount Lofty Ranges data 

Jaccard similarity coefficient (1908) = a/a+b+c 

Czekanowski similarity coefficient (1913) = 2a/2a+b+c 

TWO-STEP (Austin and Belbin, 1982) = h/2a+b and c/2a+c 

where: 

Individual i 

Individual j 

+ = present 
= absent 

From the site classification dendrogram, 40 groups (called floristic 

groups for the purposes of later discussion) were selected. This number 

was considered appropriate because it equalled the number of plant 

associations (excluding different structural formations for the same 

dominant canopy species) recorded from the quantitative measures in the 

two MLR studies (see Table 4. 7). An arbitrary number of 30 groups 

was chosen from the species classification dendrogram and the results of 

both group definitions displayed on a two-way table. The species composi

tion of each floristic group was summarized. Figure 4. 2 shows the dendro

gram at the 40 floristic group level. 

4.5 Correlations with Environmental Data 

Biophysical studies of the Mount Lofty Ranges were used to relate 

physical environmental data to the · floristic groups chosen from the site 

classification described above, and to assist in the final derivation of 

vegetation types. These data could be used to demonstrate the environ

mental relationships between the vegetation types. 
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Table 4.3 

Small part of the two-way table which was used to summarize species 
composition of floristic groups derived from the site classification 
dendrogram. The two-way table matches the floristic groups with the 
s pecies groups derived from the species classification dendrogram. 

Refer to Appendix 4 for a summary of species and vegetation 
types presented in the form of a two-way table. 

Species groups 

...... n3 26 5 6 18 7 31 

Site ( floristic) 
groups 

tl.l.l * * * 

29.1.2 * * 
2.1.1 * * 

4.2.1 * * * 
53.2.1 * * 
53.2.2 * 
n refers to species identification number (Appendix 5) 

* indicates species presence 

t 1.1.1 refers to stand 1, transect 1, site l 

12 

* 

* 

* 
* 

13 

Sotiie environmental variables such as altitudinal range and aspect 

were derived from the two Mount Lofty Ranges botanical studies (Lamprey 

and Mitchell, 1979; and Mitchell et al., 1981) and from 1:50,000 topo

graphical maps used for those studies and upon which the remnant vegeta

tion stands had been over.laid and the positions of transects shown. 

Information on rainfall was obtained from rainfall maps from the Bureau 

of Meteorology, Adelaide, and rainfall isohyets were plotted on to 

1:250,000 topographical map sheets, series R502 of ADELAIDE (SI 54-9) and 

BARKER (SI 54-13). The remnant vegetation stands were located on these 

maps as well, so that approximate estimations of rainfall could be made 

for each stand. (Appendix 1) . Specific rainfall values for climatic 

stations in the region also assisted in these estimations. 

Information on soils was available for most parts of the central 

and north-eastern MLR from unpublished reports by the South Australian 

Department of Agriculture (e.g. Maschmedt,.1978), but because of the 

reconnaissance level of most of those studies (D.J. Maschmedt, pers. 

conun.) and because no detailed information was available on the soils 

of Fleurieu Peninsula, this variable was not considered further. Broad 

descriptions of geology were obtained from 1: 50,000 and 1: 63,360 map 
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sheets from the Geological Survey section of the South Australian 

Department of Mines and Energy and gleaned from a number of studies 

(Maud, 1972; Specht and Perry, 1948; Lamprey and Mitchell, 1979; 

Maschmedt, 1978 and undated, unpublished; and Laut et al., 1977b). From 

this combined information a description of rock-type was established. 

Caution should be exe.rcised in drawing definite· conclusions when relating 

this geological information to the floristic groups, due to the scale 

and reliability of geological mapping and the difficulty in locating 

exact positions of vegetation sites (and thus floristic groups) along 

a transect. Better stratification of stands initially an(i a. more 

precise location of sampling units would assist in future correlations 

of vegetation data with geological information ( see Chapter 6). 

This caution should also apply to other variables, but to a lesser 

extent, since they are defined in classes or ranges of values instead 

of absolute values. For example, aspect, which was described in terms 

of moisture gradient and illustrated in Figure 4.1, could be inter

mediate to sheltered etc. Sheltered slopes and deep gullies have less 

direct solar radiation hence lower evaporative demand (mesic), while 

exposed· slopes have more· direct radiation and higher evaporative demand 

(xeric). The variables eventually chosen to help summarize the vegeta

tion types derived from the floristic groups were rainfall, altitudinal 

range, aspect/landform and geology. 

In addition, use was made of the environmental associations for the 

region described by Laut et at. (1978b). These are the smallest mapped 

units describing different landscapes in South Australia, and provide 

a convenient means of st.mnnarizing the geographical distribution of the 

remnant vegetation stands in the Mount Lofty Ranges, as well as the 

vegetation types. Appendix 2 shows the distribution of stands in rela

tion to the environmental associations. 

4.6 The Vegetation Types 

The primary aim of this analysis is to establish an inventory of 

vegetation types for the remnant stands of vegetation in the MLR. The 

floristic data are the most stand specific and the main thrust has been 

to classify the sites using these data. The physical environmental data 

can be used to improve the sensitivity of the floristic groups derived 

from the site classification and provide an ecological description of 

plant communities. 
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Figure 4.1 Definition of aspect according to moisture gradient . 
Sheltered slopes have highest moisture levels (mesic) while 
exposed slopes have the lowest (xeric). 

4.6.1 Derivation of vegetation types 

After summarising the environmental variables of rainfall, 

altitudinal range, aspect/landform and geology for the floristic groups, 

some ·of the groups were joined, while others were subdivided. Although 

the classification hierarchy represents explicit relationships between 

groups, strict adherence to this hierarchy is not necessary. Correlation 

with the physical environmental variables indicated in a number of cases 

that lumping and splitting of floristic. groups produced a more meaningful 

summary of the vegetation and its physical environment. As a result of 

this process, 45 vegetation types were defined. Figure 4.2 shows the 

site classification dendrogram at the 40 floristic group level and the 

fusions· and subdivisions of some of these groups. Sites and species for 

each vegetation type are listed in Appendices 3 and 4 while Appendix 5 

lists the 118 species. The rationale for the modifications to some of 

the 40 floristic groups is demonstrated in the following examples. 
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An example is given in Table 4.4 of vegetation type (v.t.) 1, 

which, at the 40 group level was divided into two groups, labelled lA 

and lB. The sites, species and environmental variables are shown for 

each of the original groups. The decision to fuse lA and lB was made 

because stand 29, transect 1, site 1 (29.1.1) was similar to stand 29, 

transect 1, site 2 (29.1.2), except that the former showed heavy signs 

of grazing. The extra species recorded in 29. 1.2 were considered to be 

a sign of less grazing pressure. A similar situation prevailed in v.t. 8. 

In ail four cases where two groups from the 40 group level dendrogram 

were joined to form one v.t., aspect/landform, geology and canopy 

dominants were similar for adjacent groups forming a pair, while floristic 

composition bore a close resemblance as well. In three of the four 

cases, one of the groups forming a pair was represented by a single site. 

Table 4.5 gives an example of a floristic group subdivided at a 

lower level in the dendrogram into three v.t.'s (4, 5, 6) and the canopy 

dominants and en:vironmen tal variables for· these three v. t. ;1 s. The 

differences in environmental variables and canopy dominants were 

considered great enough to describe three quite distinct communities. 

Similarly two other floristic groups were each divided into three v.t.'s. 

Three floristic groups were each divided into two v.t. 's (11 and 12; 

15 and 16; 27 and 28) because of disjunct geographical distributions, 

besides differences in at least one environmental variable or in canopy 

dominants. 

A summary of the vegetation types, their environmental attributes 

and canopy dominants and the-stands and environmental associations in 

which they occur is shown in Table 4.6. In some v.t.'s several elevation 

and rainfall classes, aspects or rock types may be indicated (for example, 

v.t. 3) but the sites representing these different attributes cannot be 

separated readily from other sites in the classiftcation dendrogram. 

They are not floristically distinct enough from other sites to justify 

their designation as separate v.t. 's. 

4.6.2 Comparison of vegetation types with plant· 
associations recorded in original botanical studies 

The description of plant communities derived from the retsults of 

the point-centred quarter plotless sampling technique for the two MLR 

studies adopted the classification o-f Specht (1972). That classification 
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Table 4. 4 

Descriptions of two floristic groups (lA, lB) at the 
40-group level on site classification dendrogram. 

*Sites 

Species 

Rainfall (mm) 

Altitudinal 
Range (m) 

As pee t / landfo rm 

Geology 

Geographical 
distribution 

These two groups were combined to 
represent vegetation type 1. 

Group lA 

29.1.2 
1.1.1 

Eucalyptus odorata 
E. anoeps 
E. leuooxylon 
Acacia pycnantha 
Bursa:ria spinosa 
Euta:ria microphylla 
Pu.Uena.e.a largif!,orens 

500 

280-410 

Gently undulating 

Metasediments 

Environmental associa
tion 3.2.17 

Group lB 

29.1.1 

E. leuaoxy ion 
Acacia pycma:ntha 

500 

400-410 

Gently undulating 

Metasediments 

Environmental association 
3.2.17 

*l. 1.1 refers to stand 1, transect 1, site l. 

Table 4. 5 

An example of 3 vegetation types derived from one floristic 
group at the 40-group level. on the site classification 

dendrogram. The table shows differenc.es in canopy 
dominants and environmental variables. 

Vegetation type 

Canopy dominants 
and structural 
formations 

Rainfall (mm) 

Altitudinal 
range (m) 

Aspect/ landform 

Geology 

Geographical 
distribution 

4 

Eucalyptus 
fascicufosa ± 

E. Zeucoxylon ± 
E. odo-riata 
low woodland 

600-650 

150-160 

Undulating 

White-quartz 
sands with 
ironstone 
gravel 

Environmental 
association 
3.2.13 

5 

E. fasciculosq 
± E. leucoxylon 
low woodland/ 
woodland 

750-800 

270-350 

Intermediate 
slopes 

Tillite 

Environmental 
associations 
3.2.4; 3.2.5 

6 

E. fasciculosa ± 
Casuarina stricta :!: 
Acacia pyan.antha 
low woodland 

700-800 

100-180 

Exposed and inter
mediate slopes 

Coarse-grained 
impure arkose 

Environmental 
associations 
3.2.1; 3.2.5; 
3.2.6 



Vegetation 
type 

1 

2 

3 

4 

5 

6 

Average 
annua:1 
rainfall 
(millimetres) 

500 

550 

850-900 

750-800 

600-650 

750-800 

100.:soo 

Table 4 . 6 

Summary of vege tat i on types - central and north-eastern 
Mount Lofty Ranges and Fleurieu Peninsula 

Altitudinal 
range 
(metres above 
sea level) 

280 

410 

410-480 

220-300 

160 

150-160 

270-350 

100-180 

Aspect/ 
landform 

Gently tindulating 

Gently und1µ.ating 

Intermediate 
slopes of 
prominent hill 

Exposed and 
intermediate 
slopes 

Intermediate to 
sheltered slopes 

Undulating 

Intermediate 
slopes 

Exposed and 
in te.l"!lle.dia te 
slopes 

Geology 

Metasediments 

Metasediments 

Coarse-grained 
impure arkose 

Coarse-grained 
impure· arkose 

White-quartz 
sands with 
ironstone gravel 

Tillite 

Coarse-grained 
impure arkose 

Description of 
dominants .and· 
structural 
formations 

Eucalyptus odorata ± 
E. l:eucozj/lon low 
woodland/open woodland 

E, ancepa open scrub 

E. fasciculosa open 
woodland 

E. fasciculosa low 
woodland/woodland 

E. f ascicuiosa :!: E. 
ob Uqua woodland 

E. fasciculosa :!: E. 
ovata woodland 

E. fasciculosa ± E. 
leucoxyl-on woodland 

E. faaciculoaa :!: E. 
leucoxyl-on ± E. 
odorata low woodland 

E. fasciculosa ± E. 
1-eucoxyl-on low 
woodland/woodland 

E. fasciculoaa ± 
Casuarina stricta ± 
Acacia pycnantha 
low woodland 

*EA Environmental Associ ation of Laut et ai . (1977b). 

Geographical 
description 
of stands 

Stands 1, 29 in *E .A. 
3.2.17 (east-central 
and north-eastern 
Mount Lofty Ranges 

Stand 2 . in E .A. 
3.2 •. 17 

Stands 47, 48 in E.A. 
3. 2. 4; 

Stand 49 in E.A. 
3.2.l; 

Stand 53 in E.A. 3.2.5 

(i.e. Fleurieu 
Peninsula} 

Stand 26 in E.A. 
· 3.2.13 

Stand 46 in E.A. 3.2.5; 
Stand 61 in E.A. 3.2,4 

Stand ·49 in E.A. 3.2.l; 
Stands 53, 54 in .E.A. 

3.2.5 and 3.2 .• 6 

~ 
~ 



Table 4.6 continued 

Average Altitudinal Des_cription of 
annual range dominants and Geographical 

Vegetation rainfall (metres above Aspect/ Structural description 
type (millimetres) sea level) landform Geology formations of stands 

7 750-800 180-300 Exposed slopes Coarse-grained E. faaaicul-oaa ± E. Stands 46, 58, 59 in 
and ridges impure arkose obliqua low woodland/ E.A. 3.2.5; 

(7 stands) and open forest Stands 48, 61, 62 in 
~etss and E. fasciculosa ± E. E.A. 3.2 .4; 
Schists obliqua ·- :1: E. Stand 49 in E.A. 3.2.l 
(2 stands) cosmophylla low woodland Stand 55 in E.A. 3.2.6 

E. fasaioulosa ± E. Stand 35 in E.A. 3.2.9 
cosmophylla low woodland 

--
8 850 300-370 Exposed slopes Metasediments E. fasaioulosa low Stands 36, 41 in E.A. 

woodland/woodland 3.2. 9 
---

9 600 130-140 lhdulating Tillite E. fasciculoaa low Stand 45 in E.A. 
woodland 3. 2. 7 

10 800-900 270-400 Base of sheltered Alluvium/ E. viminaliB :!: E. Stand 4 in E.A. 3.2.13; 
slopes and colluvium obliqua woodland/ Stand 13 in E.A. 
alluvial flats open forest 3. 2. 16; . 

Stand 53 in E.A; 3.2.5 
750 200-220 Base of sheltered Alluvium/ E. viminalis ssp. 

slopes and colluvium oygnetenais ± E. 
alluvial flats obliqua woodland 

11 700-750 500 Ridge Laterite E. goniocalyx ± E. Stand 32 in E.A. 
obliqua woodland/ 3.2.16 and/or 3.2.17 
open forest (north-e~stem Mount 

Lofty Ranges) 

12 850- 900 280 Intermediate Coarse-grained E. obliqua woodland/ Stand 48 in E.A. 3.2.4 
slopes impure arkose open forest 

.j::--

VI 



Table 4.6 continued 

Vegetation 
type 

13 

14 

l.5 

16 

17 

Average 
annual 
rainfall 
(millimetres) 

650-700 

750 

600-650 

650-700 

800-1000 
(mostly 
800-900) 

Altitudinal 
range 
(metres above 
sea level) 

450-500 

440 

160 

430-450 

300-470 
(mostly 
350-450) 

Aspect/ 
landform Geology 

Upper slopes of Metasediments 
prominent creek 

Undulating Metasediments 

Undulating White quartz 
sands with 
ironstone 
gravel 

llidulating to White quartz 
flat sands with 

ironstone 
gravel 

Variable but mostly Sandstones and 
intermediate. and quartziteft (6 
exposed slopes stands) 
and ridges SiltsJ:ones and 

shales (3 
stands) 

Metasediments 
(2 stands) 

Description of 
dominants and 
structural 
formation(i 

E. virrrinalis ssp. 
aygnetensis ± E. 
leuoo:cylon ± 
Casual"ina stl"iata open 
woodland 

Geographical 
description 
of stands 

Stand 12 in E.A. 3.2.8 
(Mount Barker in 
central Mount Lofty 
Ranges) 

E. leuco:cylon. :t E. Stand 20 in E.A. 3.2.17 
aamaldulensia woodland 

E. fasoiauloaa ± Stand 26 in E.A. 3.2.13 
E. leu.aoxylon ± 
E. odorata low 
woodland 

E. virrrinalis asp. 
cygne tensis :!: 

E. leuaoiylon open 
woodland 

E. obliqua ± E. 
fasaiaulosa woodland/ 
open forest 

E. obliqua woodland/ 
open forest 

E. obliqua ± E. ba:x:tel"i 
woodland/open forest 

E. obliqua ± E. 
fasoicu.loea low 
woodland 

Stands 30, 31 in E. A; 
3.2.17 (north-eastern 
Mount Lofty Ranges) 

Stands 4 1 9, 11 in E.A. 
3.2,13; 

Stands 5 • 13 • 17, 22 in 
E.A. J.2.16; 

Stands 24, 33 1 36, 38 
iri E.A. 3.2.9 
(central Mount Lofty 

· Ranges) 

+" 

°' 



Table 4.6 continued 

Vegetation 
type 

18 

19 

20 

21 

22 

Average 
annual 
rainfall 
(millimetres) 

750-850 

850-1000 

900 

850-900 

1100 

Altitudinal 
range 
(metres above 
sea level) 

210-330 

320-450 

430-450 

230-350 

530 

Aspect/ 
landform 

Expose di 
intermediate 
and sheltered 
slopes 

Intermediate 
slopes 

Gully 

Sheltered slopes 
and alluvial 
flats 

Gully 

Geology 

Coarse-grained 
impure arkose 
(Stand 61) 

Interbedded 
phyllite and 
greywacke 
(Stand 55) 

Siltstones and 
shales 
(Stand 38) 

Sandstones 
and quartzites 

Siltstones and 
shales 

Coarse-grained 
impure arkose 
(4 stands) 

Gneisses and 
schists 
(1 stand) 

Alluvium/ 
colluvium 
(1 Stand} 

Laterite 
(1 stand) 

Gneiss and 
schist 

Description of 
dominants and 
structural 
formations 

E. obliqua ± E. 
fasciculosa 
woodland 

E. f asciauZosa ± E. 
obliqua low woodland/ 
open forest 

E. fascicutosa ± E. 
obliqua ± 
E, aosmophylla low 
woodland 

E. obliqua ± E. 
fasaiculoaa woodland 

E. leuaoxylon woodland 
(Stand 25) 

E. obliqua ± E. 
fasciculosa ± E. 
rubida open forest 

E. obliqua ± E. 
fasciculosa open 
forest/woodland 

E. obliqua ± E. ouata ± 
E. fasciculosa 
woodland/open forest 

Acaaia melanoxylon 
-E. obliqua open 
forest 

Geographical 
description 
of stands 

s,tand 38 in E.A. 3.2.9; 
Stand 55 in E.A. 3.2.6; 
Stand 61 in E.A. 3.2.4 

Stand 15 in E.A. 3.2.15; 
Stand 25 in E.A. 3.2.13; 
Stand 38 in E.A. 3.2.9 

Stand 5 in E.A. 3.2.16 

Stands 41, 43 in E.A. 
3.2 .10; 

Stand 47 in E.A. 3.2.4; 
Stand 48 in E.A. 3.2. 3; 
StandsS9 1 60 in E.A. 

3.2.5; , · 
(south central Mount 

-..., Lofty Ranges and 
Fleurieu Peninsula) 

Stand 27 in E.A. 3.2.15 

,1:-
-...J 



Table 4.6 continued 

Average 
annual 

Vegetation rainfall 
type (millimetres) 

23 800-850 

24 850 

25 800-850 

26 800-850 

27 950-1000 

28 900-950 

Altitudinal 
range 
(metres above 
sea level) 

330-350 

380-410 

500 (l stand) 
180-300 

(3 stands) 

200 

430-500 

300-350 

Aspect/ 
landform 

Sheltered slopes 

Intermediate and 
sheltered 
slopes 

Sheltered slopes 

Sheltered slopes 

Gullies 

Sheltered slopes 
and gullies 

Geology 

Siltstones and 
shales 
(Stand 38) 

Laterite 
(Stand 43) 

Sandstones and 
quartzites 

Sandstones and 
quartzites 
(2 stands} 

Gneiss and 
schist 
(1 stand) 

Metasediments 
(1 stand) 

Coarse-grained , 
impure arkose 

Sandstone 
(Stand 7) 

Siltstpnes and 
shales 
(Stand 6} 

Gneiss and 
schist; 
alluvium 

Description of 
dominants and 
structural 
formations 

E. obliqua :t E. 
faaaiculoaa woodland/ 
open forest 

E. faadculosa ± E. 
viminaUs esp. 
aygnetensis woodland 

E. fasdculosa woodland 
E. fasciculosa ± E. 

obliqua ± E. 
viminalia woodland 

E. faadauloaa t E. 
viminalis asp. 
aygnewnais woodland 

E. viminalia ± E. 
fascioulosa woodland 

E. viminaUa ssp. 
cygne tenaia :t E. 
fasaicu'losa woodland 

E. obliqua open forest 

E. obliqua open forest 

Geographical 
description 
of stands 

Stand 38 in E.A. 3.2.9; 
Stand 43 in E.A. 3.2.10 

Stand 34 in E.A. 3.2.9 

Stand 11 in E.A. 3.2.13; 
Stand 21 in E.A. 3.2.17; 
Stand 41 in E.A. 3.2.9; 
Stand 58 in E.A. 3.2.5 

Stand 60 in E.A. 3,2,5 

Stands 6, 7 in E.A. 
3.2.15 
(i.e. central Mount 
Lofty Ranges) 

Stands 56, 57 in E.A. 
3.2.5 
(i_a. Fleutieu 
Peninsula) 

.C
CI:) 



Table 4.6 continued 

Average Altitudinal Description of 
annual range do,;dnants and Geographical 

Vegetation rainfall (metres above Aspect/ structural description 
type (millimetres) sea level) landform Geology formation of standi, 

29 900-1100 400-600 Mainly sheltered ~eiss and schist E. obliquq open forest/ Stands 7, 8, 15, 16, 27 
.slopes. Some (3 stands) woodland in E.A. 3.2.15; 
broad ridges in Siltstones and E. ob liqua low open Stands 9, 10, 25 in E,A. 
highest rainfall shales forest/low woodland ' 3.2.13 
areas (Stand 16) (i.e. central Mowit 

Sandstones and Lofty Ranges) 
quartzites 
(4 stands) 

30 950-1000 440-460 Intermediate Siltstones and E. obliqua .t E. rubida t Stand 16 in K.A. 3.2.15 
slopes shales E. leuco:x:ylon woodland/ 

open forest 
-

31 900-1000 300-470 Exposed slopes Siltstones and E. baxteri ± E. ob liqua Stand 6, 7 in E.A. 
and ridges shales woodland/open forest . 3.2.15; 

(1 stand) E. baxteri ± E. obliqua Stand 9 in K.A. 3.2.lj; 
Sandstones low woodland/low open Stands 4~, 42 in E.A. 

(2 stands) forest 3.2.10; 
Gneiss and schist E. baxt~ri ± E. obliqua t Stand 57 in E.A. 3.2.5 

(3 stands) E. faeciculosa woodland/ 
open forest 

32 800-900 210-330 Intermediate and Gneiss and schist E. baxteri ± E. obliqua ± Stands 41, 42 in E.A. 
exposed slopes (2 stands) E. aosmophylla low 3.2.10; 
and ridges Laterite woodland Stand 55 in E.A. 3.2.6 

(1 stand) 

33 850 240 Undulating Tillite and E. baxteri ± E. obliq-ua t Stnad 41 in E.A. 3.2.10 
colluvium E. coamophylla tall 

shrubland/low woodland 

34 900-950 370 Exposed slopes Laterite E. baxter>i tall shrub- Stand 57 in E.A. 3.2.5 
and ridges land/ low woodland 

+"-
ID 



Table 4.6· continued 

Average Altitudinal Description of 
annual range dominants and Geographical 

Vegetation rainfall (metres above Aspect/ structural description 
type (millimetres) sea level) landfonn Geology f~rmation of stands 

35 900-950 470 Ridges, inter- Laterite E. obliqua t E. baxteri Stand 9 in E.A. 3.2,13 
(l stand) mediate slopes (2 stands) low woodland/low Stand 47 in E.A. 3.2.4 

and widulating Tillite open forest Stand 53 1n E,A. 3.2.5 
850-900 310 (1 stand) E. baxteri t E. ob Uqua Stand 61 in E.A. 3.2,3 

(1 stand) Sandstone woodland 
(1 stand) E. b=teri t E. obliqua 

750-800 200-240 tall shrubland/open 
(2 stands) scrub 

E. baxteri t E. 
cosmophyl-la 
tall shrubland/open 
scrub 
--

36 850-1000 320-500 Ridges and Sandstones E. obliqua open forest Stand 18 in E.A. 3,2.16; 
intermediate (4 stands) E. obliqua ± E. ba:xteti Stands 7, 15 in E.A. 
slopes Gneiss and woodland/open forest 3.2.lS; 

schist E. baxteri t E. obliqua Stand 10 in E.A. 3.2.13; 
(l stand) woodland/open forest Stand 42 in E.A. 3.2.10; 

Stand 53 in E.A. 3.2.5 
750- 800 230 Undulating Tillite E. baxtez>i tall shrub-

(Stand 53) land/open scrub 
--

37 800- 850 300-350 Ridges Laterite E. fasciculosa t E. Stand 11 in E.A. 3.2.13; 
(Stand 11) obliqua ± E. Stand 45 in E.A. 3.2.7; 

Gneiss and cosmophylla low St~nd 58 in E.A. 3.2.5 
schist woodland 
(Stand 58) E. ooamophylla t E, 

fasciaul.osa t E. 
obliqua low woodland/ 
open scrub 

650 130-140 Undulating Tillite E. fascioulosa t E. 
cosmophyl.la low 
woodland/open scrub 

38 800-850 300-370 Exposed slopes Qieiss and E. cosmophylla t E. Stands 46, 58 in E.A. 
and ridges schist fasoiculosa .t E, 3.2.5 

dJliqua open scrub to 
open heath 

E. cosmophylla t E. 
obliqua open scruL/ V1 
tall shrubland 0 



Table 4.6 continued 

Average 
annual 

Vegetation rainfall 
type (millimetres) 

39 800-900 

40 800 

41 650 

42 600 

43 600 

44 600 

45 600 

Altitudinal 
range 
(metres above 
sea level) 

370-500 

160 

130-140 

30-80 

70-140 

100-110 

10-20 

Aspect/ 
landfopn 

Exposed slopes 

Alluvial flats 

Undulating with 
drainage lines 

Undulating dunes 

Undulating 

Undulating cliff 
top 

Undulating 
(dwes) 

Geology 

Sandstones and 
quartzites 

Alluvium 

Tillite 

Aeolian sands 

Aeolian sands 
(Stand .51) 

'fillite and 
calcrete 
(Stal)d 52) 

Calcrete ~cl 
arkose 

AepU~ sands 

De~cription of 
401ainants and 
stru.«;:tural 
formatj.on 

E. fasaiculosa low 
woodland 

E. f asaiculosa :t 
E. cosmophylta tall 
shrubland/low 
w<>odland 

E. camaldutensia ± 
E. viminalis ssp. 
cygnetenaia 
open woodland 

E. faaciculoaa low 
woodland 

E. diveraifolia ± E. 
fasaicutoaa ± E. 
aosmophylla open 
scrub/tall shrubland 

E. diveraifoUa :t E. 
ba:x:teri tall shrub
land/open scrub 

E. diversifolia open 
heath/tall . sh~ub;anp 

Olearia axittan~~ 
A~acia tongifatia var
sophoras Qfen h~at~/ 
sh-.:-ubl~d· 

~ographical, 
descrfption 
of stand.a 

Stand 21 µi ·E.A. 3.2.17, 
Stand 25 in E.A. 3.~,13 

Stand 35 in E.A. 3.2.9 

Stand 45 in E.A. 3.2.7 
) . . 

Stand 51 in E.A. 3. 2 .2 

Stand 51 in E.A. 3.2,2; 
Stand 52 tn E.A. :,). 2.4 

Stand 52 1~ E.A. ~.2.4 

Stand 51 in E.A, 3.2.2 . •,• . ... ,,, • · . 

I.Jl 
I-' 
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identified three categories to define subdivisions within a vegetation 

structural formation. These categories are: 

(1) Alliance - a series of climax plant connnunities which have 

(a) the same structural characteristics; 

(b) related species as dominants in the canopy stratum; 

( c) possibly the same or related species in the under~ 

storey. 

(2) Association - a series of climax plant communities which have 

(a) the same structural characteristics; 

(b) the same species as dominants in the canopy stratum; 

(c) possibly different floristic composition in the lower 

strata. 

(3) Society - a series of climax plant communities which have 

(a) the same structural characteristics; 

(b) the same species as dominants .in the uppermost 

stratum; 

(c) the same species prominent in the lower strata. 

The two MLR studies· used the association category to define ,the plant 

communities in the remnant stands. 

Table 4. 7 shows the plant associations (canopy dominants and range 

of structural formations) recorded from the point-centred quarter plot

less sampling in the central and north-eastern Mount Lofty Ranges 

(Mitchell et al., 1981) and Fleurieu Peninsula (Lamprey and Mitchell, 

1979) and aompares them with the 45 vegetation types. The table 

summarises the number of plant associations in each vegetation type and 

vice versa, as well as indicating the number of sites representing each 

combination. 

Up to four plant associations can be recognised in a vegetation 

type. For. ell,:ample, v. t. 19 is represented by two distinct plant 

associations,· Eucalyptus obUqua :t E. fascicuZosa woodland and E. 

leucoxy'lon woodland. Conversely, E. obliqua associations are found i n 

six v.t. 's, and this . represents the maximum number of plant associations 

in any v. t. This supports the findings of Specht and Perry (1948) who 

recognised that for nine plant associations in the central MLR the 

dominant undershrubs often varied from place to place independently of 

the tree species. 



Table 4.7 

Comparison of 40 plant associations derived from original survey method in 
Mount Lofty Ranges studies with 45 vegetation types determined from 

numerical classification of sites. The numbers in squares 
refer to the number of .sites. 

Plant associations C structural formations* Vegetation types 

~~M~~~~~~s~~~~~~~~~~~~~~~~~~~~~~~~~~M~~~j~~,~ ---~-~ 
Ew,al•mtus oblinua o,f./w,/1.o.f./l.w: 1 2 5 9 )( l 
E. obiiaua ± E. 'a sciaufosa. o.f./w./l.o.f./1.w. :i, 2 6 5 4 
E, obiinua .t E. 1asciculosa. ± E. l'ubida o, f. 2 
E. oblioua ±. E. baztel'i o, f./w./1.o. f. /1.w. 2 1 6 
E. obUnua ± E. rubida ± E, ieuoo= Zon w, lo.I. 2 
E. obiinua :t E. ouata ! E. faecicul-osa w./o.£. 6 
E. ba.,;tel'i l.w./o.s./t.s. 2 l 
E. bazte,-i t E. obUqoo o,I./w./l.o.f./1.w./ 

o.s./t.s. 8 3 6 
E. baxtel'i ± E. obliaua ± E. -rasaiculosa o. f. /w 4 
E. ba.rteri i E. obliqua ± E. cosmophytia. l.w./ 

Ls. 7 4 
E. baxtel'i .. E. aosmoe,ht• tl.a o.s./t.s. 2 
E. fasciculosa v. /1.w./o.w. l 9 4 2 1 2 1 
E. fasc,..cul.oea + E. o '-".nua o.f./w./l.o.f./1.w. 2 2 J 
E. fase1,cu.Losa + E. ovata w. l 
E. fascicuLosa + E. obL'Loua t E. uum.na! i.s w. 1 
E. fase1,-cu.losa :!: E. m.,rn,naL'LS ssp, oygnetensi.s 

w. 4 3 
E. f asC"LcuZosa • E. l euco;z;uZon w. /1.w. 1 4 
E. fasci.culosa :!: E. ooZ.1-qua :!: E. cosmophy ~ .,a 

l.w. 4 1 1 
E. fase1,cuZosa :!: E. cosmoohuUa 1.w.-/o.s./Ls. 4 2 3 
E. fasaiculosa • E. leuco:r1.1 lon 1 E. odal'Clta i . w 6 l 
E. Jasct-culosa :!: Casuat11-na 8 t ncta ; 

Aca~a r;~cnantha l. w. 0 
E. eosmophylla ± E. fasc,.cu losa ± 

E. obUaua l.w./o.s./o.h. l 5 
E. cosmonhaUa t E, oblioua o. s. /t. s. 1 
E. aomocaLu'1:', E. obLiaua w. 3 
E. vinri.naLis ! E. obliaua o. £, /w, 2 
E. viminal.ia t: E. f asciculoaa w. 2 
E. virm.,uil.i.B ssp •. cygneteneis :!: 

E. obiinua w- . 2 
E. viminatis sap. oygne.tensis :t 

E. rascicul.osa v: 3 
E, viminahs ssp. cygnetensis :t E. Zeuo<Jr/1 Lon 

o.w. 7 
E, tn..minahs ssp. cygnetenst.e :!: E .. Zeuco::tylon 

.t Casuari-11a stricta o. w. 6 
E. leucor,,Zon , E. camalaulensia w. 2 
E, teuo~iJ t on w. 1, 
E. camal duZ.ensi.s ± E. vunt.rtal. i.s ssp. 

,..,.,,me tenai.s o. w. 
4 E. odl'lrata :!: E. ·~ieuoorul cin o.w.11.w. 2 

E. anceos o. s. 1 
Aea.cia tm lanox ulon + E. o!>l i nua o. £. l 
E. dive rai foha t.s./o. h. 

2 E. di.ve-,,.si fol1.a ± E. ba;cteri. o.s . /t .s. 
5 E. diverstfoha ! E. fascicu losa t 

E, cosmooh, lla o.s./t.s. 
4 OletlPia axt.llana :!: Aaac-i.a Zong7., fo l ia vat:. 

aoohorae o.h./Ls. 
2 

Total nlant a11uaociations 2 l 4 l l l 3 l l 2 1 1 l 1 1 1 3 3 2 1 2 l l 1 4 l 1 l l 1 2 l l 1 3 4 3 2 2 l 1 l 1 1 1 

Total 
vegetation 
types 

6 
5 
1 
3 
1 
1 
2 

3 
1 

2 
l 
7 
3 
l 
l 

2 
2 

J 
3 
2 

l 

2 
1 
1 
1 
l 

l 

1 

l 

1 
l 
1 

1 
1 
l 
l 
l 
1 

l 

l 

- ---~ 

*o.f. • open. forest; w • woodland; o.w. • open woodland: l.o. f, • low open forest; l.w. • low voodlandt o . s . • ope.n scrub; t.a . • tall ahr ubland; 
o. h. • open heath; Ls • ., low shrublaod 

V1 
w 
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In the numerical classification of binary data outlined above, 

the canopy species receive no more weighting than the small perennial 

plant species. Thus the use of canopy dominants alone to compare the 

plant commi.mities of two stands of vegetation does not reflect 

adequately the possible differences in the floristic composition of the 

two stands. The latter example cited above shows that E. obliqua 

associations were found to have up to six different suites of under

storey flora. These differences can be shown to be due to changing 

environmental conditions (Specht and Perry, 1948) and perhaps different 

degrees of disturbance and modification to the communities, and different 

stages of secondary succession. 

By listing the various plant associations, as determined by canopy 

dominants, with the v.t. 's derived from the classification of binary 

data, a more comprehensive summary of both structure and floristic 

composition of plant communities in the MLR can be presented. This 

can also lead to the conservation selection of stands which represent 

the range of both of these characteristics of the vegetation. 

4.6.3 Abundance and distribution of vegetation types 

Table 4.8 lists the vegetation types and the number of sites, 

percentage of total number of sites, and the number of stands for each 

type. The top 9 v. t. 's are found in 156 sites (56 per cent), while 

36 v.t. •s ( 80 per cent) are found in 138 ( 44 per cent) of the sites. 

Thus a significant proportion of the v.t.'s was sampled infrequently 

in the study area. 

The most commonly sampled v.t. was v.t. 17, which occurs in 11 

stands in the central MLR . · (See Table 4.6 for stand identification 

numbers.). This v.t. consists of E. obliqua commtmities, occasionally 

with E. fasciculosa and E. baxteri, and tends to occur on intermediate 

and exposed aspects in the higher rainfall areas (800-1000 mm). The 

next most commonly sampled v.t., 29, occupies a similar geographical 

region, but favours sheltered slopes and gullies. E. obliqua is again 

the dominant canopy species, b.ut the understorey contains a greater 

proportion of moisture-loving species (see Appendices 4, 5). A closely 

related v.t. is 28, which occupies a similar environment in the highest 

rainfall area of Fleurieu Peninsula (Bub Tiers environmental association 

3.2.5 in Appendix 2 which shows distribution of stands and environmental 

associations). 
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Table 4.8 

Abundance of vegetation t ypes accord:ing to number of sites, 
eercentage number of·sites, and number of stands in which they occur 

Vegetation Number of Percentage Number of 
type sites of sites stands 

17 36 12.2 11 
29 30 10.2 8 

7 21 7.1 9 
36 14 4.8 6 

3 13 4.4 4 
31 12 4.1 6 
21 11 3.7 6 

6 10 3.4 3 
28 9 3.1 2 
16 7 2.4 2 
19 7 2.4 3 
25 7 2.4 4 
32 7 2.4 3 
4 6 2.0 1 

13 6 2.0 1 
18 6 2.0 3 
35 6 2.0 4 
38 6 2.0 2 
23 5 1. 7 2 
27 r; 

J 1.7 2 
39 5 1.7 2 
43 5 1.7 2 

5 4 1.4 2 
8 4· 1.4 2 

10 4 1.4 3 
24 4 1.4 1 
33 4 1.4 l 
37 4 1.4 3 
40 4 1.4 1 
42 4 1.4 1 

1 3 LO 2 
11 3 1.0 l 
26 3 1.0 1 

9 2 0.7 1 
14 2 0.7 1 
20 2 0.7 1 
30 2 0.7 l 
34 2 0.7 1 
44 2 0.7 1 
45 2 0.7 1 

2 l 0.3 1 
12 1 0.3 l 
15 1 0.3 1 
22 1 0.3 l 
41 1 0.3 1 



Another cotilmon v.t., 7, which mainly occurs on exposed aspects 

in medium rainfall (750-850 mm) areas of Fleurieu Peninsula, consists 

of E. fasaicuiosa communities. V.t.3, which also consists of E. 

fasaicufosa communities is widespread on less exposed aspects of the 

same sub-region. Cotilmunities in which E. baxteri is the dominant 

canopy species, and where the understorey usuaUy consists of a variety 

of sclerophyllous shrubs, are represented by v.t. 's 31-36 and occur on 

exposed aspects and undulating sandy country in the higher rainfall 

areas throughout the region. Coastal and near coastal communities are 

represented by v. t. 's 42-45. These types were confined to stands 51 

and 52 on Fleurieu Peninsula and were the only coastal remnants of 

natural vegetation sampled. 

Other v.t. 1 s representing fairly distinct environments are 38 and 

39 which occur on particularly skeletal soils; v.t. 40 which oc;curs in 

one stand on the alluvial flats of the Finniss River; v. t. 13 which 

occupies the upper slopes of Mount Barker in the east-central region 

(environmental association 3.2.8) and v.t. 1 which is found in stands l 

and 29 on the dry (500 mm annual rainfall) eastern slopes of the MLR. 

The 52 stands with their vegetation types and numbers of sites in each 

type are listed· in Appendix 6. 

Appendix 7 sutilmarises the geographical distribution of v.t. 's 

according to environmental associations. Some enviromnental associa

tions (e.g. 3.2.1, 3.2.2, 3.2.3, 3.2. 7 and 3.2.8) were poorly sampled 

since either few areas of remnant vegetation exist (e.g. 3.2.1), or 

much of the natural vegetation is protected already in conservation 

reserves, or time constraints precluded a more thorough survey of those 

areas. 

Some observations can be made on the proportion of v.t. 's to stands 

and sites in the environmental associations. The greatest number of 

v. t. 's occurs in environmental association 3 .2. 5 (15 v. t. 's from 48 

sites in 7 stands) and this can be compared with environmental associa

tion 3.2.15 which had a similar number of stands (6) and sites (47) 

sampled, yet has only 7 v.t.'s represented. The latter environmental 

association has a uniformly high rainfall. One of the highest ratios 

of v. t. 's to sites occurs in environmental association 3 .2 .13 (12 v. t. 's 

from 35 sites). This geographical area has a large mean annual rainfall 

range, 550-1100 nnn (Laut et al., 1977b) which may reflect'partly this 

diversity of v.t. 's. Chapter 5 discusses the application of environmental 
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associations to the selection of stands for conservation. 

AttelllptS were made to display graphically the sites according to 

combinations of the four environmental variables, in order to show 

which combination(s) of variables might provide the best predictors of 

v.t.'s. No clear trends were elicited, due possibly to the low reliabil

ity of geological information and the complexity of the interactions 

between the variables. Only the general relationships outlined above 

can be discerned. 

4.6.4 Limitations of vegetation types 

To recapitulate, the process of deriving the 45 vegetation types 

involved the following steps: 

(a) Classification of sampling points according to presertce/ 

absence of perennial plant species for which measurements 

were taken at each sampling point in the point-centred 

quarter plotless sampling strategy. 

(b) Lumping of adjacent points in each transect to form five

point sites so that a closer.approximatiort to the rloristic 

composition of a community is obtained. for each unit 

classified. 

(c) Classification of sites and selection of 40 f'loristic groups 

equivalent to the number of plant associations recorded in 

the original survey. 

(d) Correlation of 40 floristia groups with environmental data to 

produce a final set of 45 vegetation types. This involved 

some fusion and splitting of groups. 

The point-centred quarter sampling method enables only those 

species in two or three layers of vegetation which are closest to the 

sampling point to be used in the classification of the sampling points. 

Obviously other species are often present in the 20 metre radius forming 

the sampling area at each point. By lumping points to form sites some 

of these species may be included, since they are likely to be recorded 

at other points along the transect. The ground-cover plants(< 25 cm 

in height) and ephemeral species have not been included in the classifica

tion. The classification procedure would ideally include all species 



present in a sampling unit (see 3. 2), since overall information on 

vegetation composition is required to establish an inventory of plant 

communities for conservation purpos1:s. 
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The field notes from the . FP study indicate at each sampling 

point other perennial plant species for which no quantitative measures 

were taken (that is, not sampled). This information is not available 

for individual points in the central and north-eastern MLR study 

(see Chapter 3). A comparison can be made in the FP study between 

the numbers of perennial plant species (> 25 cm high) sampled in a five

point site, and the actual number of species of the same height category 

recorded (sampled and observed) for those same five points. Table 4.9 

shows a selection of ten sites from the FP study, and.compares. the 

number of species sampled and recorded. Some species in the latter 

category were not sampled in the whole transect and the numbers of these 

are indicated in brackets. The table shows a close relationship between 

numbers of species sampled and recorded for sites in which numbers of 

species are generally low, but in species-rich sites (10 or more species) 

the numbers of species recorded are almost twice those sampled in 

three sites (51.1.5, 52.l.6 and 61.2.4) and substan.tially greater in 

most other sites. This. emphasises that the data used in the site 

Table 4.9 

Comparison between perertnial plant species (> 25 cm high) sampled 
in five-point sites and total number of species (same life--form) 
sampled and observed for· those same fl.ve points in · the Fleurieu 

Peninsula study. Ten sites were chosen from the study to 
demonstrate the relationship 

Site 

*49.1.3 
51.1. 5 

52.1.6 
53.2.3 
54.1.2 
56.1.2 
57.1.1 
58.1.3 
59.1.4 
61.2.4 

Number of 
species sampled 

7 
13 

14 
10 

6 
7 

11 
11 
11 
11 

*49.1.3 refers to Stand 49, transect 1, site 3 

Number of species 
sampled and observed 

8 
24 ( including 6 species 

not sampled in whole 
transect) 

27(3) 
11 

8(1) 
12(3) 
15{2) 
17(14) 
17 (3) 
21(5) 
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classification largely ignore the less conunon species, and this has 

implications for the use of rare species as a criterion in conservation 

evaluation, as discussed in Chapter 5. An alternative survey design 

which would provide more useful species data per sampling plot is 

discussed in Chapter 6. 

Instead of using binary data, the classification of frequency data 

could have been adopted, based on the number of quadrants at each 

sampling point in which a species was recorded, or, in the case of sites, 

on the number of sampling points. This may have led to a closer 

approximation of vegetation types to plant associations. However, binary 

data were considered sufficient for establishing an inventory of vegetation 

types rather than relative abundance, as discussed in 4.2. 

The procedure of lumping sampling points to form sites for the 

FP data may have led to cl.istinct communities being combined w:l,th 

others, since some of the transects covered a number of communities in 

a stand (for example, transects ran perpendicular to contour lines and 

crossed drainage lines). While the initial classification of sampling 

points was used to determine the degree: of homogeneity in each transect, 

the. lumping of sampling points in transects which were obviously not 

floristically homogeneous was beset with some problems. These problems 

were tack.led as indicated in 4.J.2. but some sites could be expected to 

cover more than one comm.unity. This could partly explain why vegetation 

types which were recorded predominantly on Fleurieu Peninsula are 

represented by various combinations of canopy dominants (for example 

v.t. 's 3 and 7 in Table 4.6). 

As noted in 4.5 caution is required in drawing firm conclusions 

about the environmental data tabled for each vegetation type. However, 

these data were considered when fusing some floristic groups, particu

larly when the environmental attributes were obviously the same, in 

addition to the floristic similarities. 

4 ~ 7 Analysis of Site Classification Dendrogram: at 
Different Group-Sizes 

The 45 vegetation types were derived from the 40 floristic group 

level on the site classification dendrogram. This number of groups 

was chosen because it equalled the number of plant associations 

described from the sampling data in two botanical studies in the MLR. 
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Classification aimS to provide a level of information which can be 

sullllllarised and communicated easily (Williams, 1981), and this level 

depends also on the. purpose of the classification. This study is 

concerned with establishing an inventory of plant communities-so that 

stands representing each community can be selected for conservation. 

The definition of a smaller number of floristic groups would provide a 

broader but more reliable summary of the vegetation in the MLR, which, 

as Chapter S will show, allows for a more flexible approach to the 

selection of representative stands. 

An alternative approach to the definition of floristic groups 

begins by examining large changes between fusions on the site classifica

tion dendrogram. These changes represent significant differences 

between species composition of the clusters. Above the 40 group level, 

the first large change between fusions (a difference of 0.01 in the 

similarity measure) occurs between the 26 and 25 group levels. Twenty

five groups could be considered· as a broader summary of the plant 

coIIIIJlunities in the MLR because these groups are comparatively distinct. 

Figure 4.3 shows the dendrogram at the 25..,group level and displays the 

membership of ·each of the 25 groups according to the 45 vegetation types. 

In this way the sites listed for each v.t. in Appendix 3 can be determined 

for each of the 25 floristic groups. 

Even broader summaries of plant communities can be illustrated 

by the 21, 17 and 13 group levels since these represent other significant 

changes between fusions on the site classification dendrogram. These 

levels are also shown on the dendrogram in Fig_ure 4. 3, an~ the sets of 

v. t. 's in each of these group definitions can be determined. 

The 25, 21, 17 and 13 group levels are proposed as alternative 

summaries of the vegetation communities sampled in the MLR. The 

usefulness of these broader definitions is demonstrated in Chapter 5. 

4. 8 Conclusion 

An inventory of 45 vegetation types has been described for 52 

stands of remnant vegetation in the Mount Lofty Ranges region of South 

Australia. S1,1ch an inventory of plant communities is based principally 

on the range of floristic . assemblages in the region, but also contains 

information on the structure, physical environment and geographical 

distribution of those communities. 
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The limitations and assumptions behind the derivation of the 

vegetation types have been discussed, Better stratification of stands 

prior to sampling, larger sampling units (approximating the sites.used 

in this analysis) in which all perennial plant species are recorded, 

and a more precise location of these units, would enable the classifica

procedure, described in this chapter, to produce a more comprehensive 

summary of plant communities and provide more accurate correlations 

with environmental data. Chapter 6 elaborates further on this subject. 

The following chapter describes, inteY' alia, processes to choose 

examples of each vegetation type for conservation. 
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5. SELECTION OF STANDS FOR CONSERVATION 

5.1 Introduction 

This chapter is concerned specifically with approaches to the 

conservation evaluation of remnant stands of native vegetation in the 

Mount Lofty Ranges region of South Australia. The analysis of 
; • 

botanical data described in Chapter 4 provides the basis for one 

approach which is outlined in detail. 

Comparison of the plant communities (that is, vegetation types) 

of the 52 remnant stands with those from existing conservation reserves, 

modifications to the evaluation scheme used in South Australia .for 

Heritage Agreement applications, and a method to classify other stands 

of vegetation in the Mount Lofty Ranges to assist in their evaluation, 

are discussed also. The recognition of at least: two stages in the 

evaluation procedure~ the need for prior surveys to establish inventories 

for potential conservation ar~as, and the use of continuous variables to 

quantify conservation evaluation criteria are principles which are 

integral to the approaches to conservation evaluation described in this 

chapter. 

5 .2 Selecting Stands to Represent the Range 
of Plant Comm.unities 

The purpose of the numerical classification and environmental 

correlation exercise outlined in Chapter 4 was to establish an inventory 

of vegetation types for the Mount Lofty Ranges. The aim of producing 

this list of vegetation types was to provide the basis for the selection 

of representative stands for conservation using some of the evaluation 

criteria outlined in 2.2. In this sense, stands in a particular 

vegetation type are assumed to be equally representative of that type in 

terms of species composition, but can be ranked according to other 

criteria such as size, species richness and number of rare species. 

Stands which are ranked highest in each vegetation type for each 

criterion would. be selected for conservation. An alternative method is 

to select the smallest suite of stands in which all the vegetation types 

are represented. Both of these methods are discussed below. Ways of 

ranking stands in each of the suites, to produce a final conservation 

priority list of stands, are demonstrated also. 



5.2.1 The criteria used to select stands 
for conservation 
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The criteria considered for the selection of stands from each 

vegetation type are size, perennial plant species richness, and numbers 

of rare species. The vegetation types were derived from sampling 

point data collected along transects and since the transects were not 

necessarily proportional to. the size of the stand nor part of the stand, 

no measurements are available for the area occupied by the vegetation 

types in a stand. The criterion of size has therefore been adopted as 

the number of sites in a stand representing a particular vegetation 

type. Perennial plant species richness is measured simply by the number 

of species in sites of a certain vegetation type within a st-and. This 

measurement is designed to satisfy the criterion of diversity. 

Two approaches to defining rarity were considered. Firstly, the 

plant species listed by Leigh et al. (1981) and Specht et aZ. (1974) as 

being rare on an Australian scale and a South Australian scale 

respectively, and which were recorded in the sites, were considered 

for ranking stands in each vegetation type. Secondly, the incidence of 

perennial plant species in sites was used to define rare species. 

Those species which occurred in four or fewer sites (~ 1 per cent 

occurrence in sites) were considered to be rare species. A total of 51 

plant species from a total of 118, fitted this category, and after 

eliminating introduced species, 47 remained (Appendix 5). The numbers 

of these species per stand could then be used to rank stands in each 

vegetation type. 

Because the sampling did not always cover the whole stand in the 

botanical surveys of the Mount Lofty Ranges, and since the sites record 

only the more cOtllillon perennial plant species over 25 cm in height, the 

use of rare species as defined by Leigh et ai. (1981) and Specht e t al. 

(1974) was not considered appropriate in this situation~ Such species 

could be used to classify che stands when plant species both sampled 

and observed are considered (see later discussion in 5. 3). Rarity at a 

regional level and defined by the incidence of species in the sites 

was considered a better approach to determining the stands with the 

most rare species. Thus for each vegetation type, the stand with the 

most rare species is chosen. 



5 .2. 2 Relatiortships between continuous variables 
used to measure the criteria 
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The relationships between the contirtuous variables used to 

measure the three criteria were examined graphically and statistically. 

For each occurrence of a vegetation type iri a stand the relationships 

between number of sites, number of perennial plant species and number 

of rare perennial plant species were assessed. The correlation 

coefficients (r) for each pair of variables w-ere determined and all 

were found to be significant (114 degrees of freedom, p ~ 0.001). 

[r (sites/species)= 0.635; r (sites/rare species)= 0.312; r (species/ 

rare species)= 0.388]. 

By far the most significant correlation was between number of 

sites and number of perennial plant species (r '= 0.635) and these two 

variables were plotted for each occurrence of a vegetation type in a 

stand (Figure 5.1). The coefficient of determination (r2) for these 

two variables is 0.40 which n:ieans that 40 per cent of the sum of squares 

of deviations of the values of perennial plant species richness about 

their mean is attributable to a linear relationship between perennial 

plant species richness and number of sites. This implies a strong 

relationship between sample size and perennial plant species richness, 

and that selection of stands based on plant species richness will be 

biased towards the most heavily sampled stands. For this reason a 

measure of species richness per unit area was developed for the 

selection of stands. 

The relationship between these two variables is not linear and 

Figure 5.1 suggests that a logarithmic transfonnation of the independent 

variable (number of sites) would produce a more linear relationship. 

Hence a regression of the form y = a log (x+l) (the line was forced to 

pass through (x~ y) = 0) was fitted, giving a regressioil coefficient of 

22.93 (Figure 5.1). The regression equation provided a formula for 

species richness per unit area, which could be used instead of species 

richness, and thus reduce the bias in the selection process towards 

stands which were sampled more intensively. The formula used was 

species richness= y[22.93 log (x+l)J-1 , 

where y = number of perennial plant species, and x = number of sites. 
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5.2.3 Application of criteria in the selection 
of stands 
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For each of the 45 vegetation types, stands with the greatest 

number of sites, the greatest species richness/site ratio (given by 

formula y[22.93 log (x+l) ]-1), and the greatest number of rare species 

were selected. Table 5.1 lists the vegetation types, the stands in 

which each type occurs and the measurements for the three criteria used 

in the selection process. Table 5.2 indicates the stands selected to 

represent each vegetation type according to the three criteria. The 

actual sites in a stand which represent each vegetation type can be 

ascertained by reference to Appendix 3. 

The total number of stands which emerge from this process is 42, 

or 80 per cent of the stands sampled in the Mount Lofty Ranges. The 

final column in Table 5. 2 indicates the stands which satisfy the most 

criteria for each vegetation type. This produces a list of 37 stands or 

71 per cent of the stands sampled in the MLR. Ideally all these 

stands need to be selected to conserve the range of vegetation types in 

the region, but if a ranking system is :required then other criteria 

could be applied to establish a priority list of stands. For example, 

stands representing the most vegetation types in the final column of 

Table 5.2 could be ranked highest. Thus stand 41 which is selected to 

represent 5 vegetation types in Table 5.2 would receive top conservation 

priority, and stand 53 representing 4 vegetation types would be second 

on the priority list. Table 5. 3 shows the complete pri.ority list of 

stands formed in this way. 

An alternative approach to the ranking of stands is to apply the 

selection process described above to a broader definition of plant 

communities. As outlined in the previous chapter, a smaller number of 

floristic groups which gives a broader but more reliable summary of the 

vegetation, can be determined according to large changes on the site 

classification dendrogram. The 13, 17, 21 and 25 group levels on the 

site classification dendrogram were shown in Figure 4.3. The same 

three criteria and selection process described above could be applied 

say to the 13-group level ta select stands to represent each of 13 

floristic groups. Table 5. 4 lists t:1e stands selected for each criterion 

and the stands which satisfy most criteria for each of the 13 

floristic groups. 
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Table 5.1 

Summari of measurements of three criteria for stands 
in which each vegetation t rEe occurs. See text for 

discussion about these criteria, and 
the war thei were measured. 

Vegetation Number of *Species/ Number of 
type Stands sites · site rare species 

1 1 1 .87 2 
29 2 .45 1 

2 2 1 .44 
3 47 3 1.02 2 

48 7 0. 92 
49 2 0.55 
53 1 1.31 1 

4 26 6 1.03 3 
5 46 2 0.91 

61 2 0.64 
6 49 1 1.02 

53 3 0.80 1 
54 6 0.62 

7 35 2 1.64 2 
46 3 1.45 
48 3 1.24 
49 1 1.16 
55 1 1.31 
58 l 1.60 
59 4 1.06 
61 2 1.18 
62 4 0.81 1 

8 36 1 0.87 
41 3 0. 80 1 

9 45 2 0.91 2 
10 4 1 1.31 

13 1 1.16 
53 2 0.64 1 

11 32 3 0.58 1 
12 48 1 0.73 
13 12 6 0.67 3 
14 20 2 1.00 1 
15 26 1 1.45 1 
16 30 3 0.87 

31 4 1.31 2 
17 4 3 1.24 

s l 1. 4S 
9 2 1.09 

11 3 1.67 1 
13 3 0.80 
17 4 0.75 
22 2 1.00 
24 2 0.73 
33 4 0.75 
36 8 1.01 1 
38 4 0.94 

18 38 1 0.87 
55 2 0.73 
61 3 0.95 
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Table 5.1 continued 

Vegetation Number of *Species/ Number of 
type Stands sites site rare species 

19 15 1 1.31 
25 5 0.90 l 
38 1 1.60 

20 5 2 1.00 
21 41 5 0.84 l 

43 1 0.73 
47 2 0.73 
48 1 1.45 
59 1 1.45 
60 1 1.16 

22 27 1 0.29 
23 38 3 0.58 

43 2 0.45 
24 34 4 0.87 
25 11 1 2.33 

21 2 0.91 
41 1 1.16 
58 3 1.09 

26 60 3 0.80 l 
27 6 2 0.91 

7 3 1.02 1 
28 56 8 0.73 2 

57 1 1.16 1 
29 7 1 1.45 

8 8 0.87 
9 2 0. 82 

10 2 1.09 
15 6 1.13 
16 5 0.56 
25 2 1.45 1 
27 4 0.87 1 

30 16 2 1.55 
31 6 4 0.81 

7 2 0. 73 
9 1 1.31 

41 1 1.45 
42 1 0.87 
57 3 1.16 2 

32 41 3 0.80 
42 3 0.87 
55 1 1.16 

33 41 4 1.25 1 
34 57 2 1.18 l 
35 9 l 1.16 

47 l 1. 74 
53 2 1.55 l 
61 2 1.36 

36 7 2 1.36 
10 2 0.91 
15 6 1.18 2 
18 1 1. 45 
42 2 1.55 1 
53 1 1.60 1 
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Table 5 .1 continued 

Vegetation Number of *Species/ Number of 
type Stands sites site rare species 

37 11 1 1. 74 
45 2 1.18 
58 l 1. 89 

38 46 5 1.06 
58 1 1. 74 

39 21 3 0. 80 
25 2 1.09 

40 35 4 1.18 
41 45 l 1.74 
42 5-1 4 1.56 
43 51 l 1.45 

52 4 1.25 
44 52 2 1.18 
45 51 2 0. 82 

*Species/site given by formula y[22.93 log (x+l)J-l 

where y- = nwnber of perennial plant species 
x = number of sites. 

See 5.2.2 for explanation of this formula. 

1 
l 
3 
1 
l 
l 
4 
2 
7 
2 
4 
5 
6 

Th_e 17 stands listed in the final column in Table 5. 4 occur in 

the list of 37 stands in Table 5. 3 and could be given top conservation 

priority, since they provide a broad representation of the vegetation in 

the MLR. The. same procedure could be applied successively to the 

17, 21 and 25 group levels to pro due~, for conservation, suites of stands 

which are examples of all the plant communities defined at these levels. 

5.2.4 Selecting the smallest suite of stands which 
represents all the vegetation types 

Instead of applying the criteria described above in the selection 

of stands to conserve all the vegetation types, an alternative approach 

simply would be to choose the smallest number of stands which represent 

all the vegetation types. The smallest number of stands may include· 

several possible combinations, but all these combinations would have 

the stands which are the single occurrence of a vegetation type. Nineteen 

vegetation types each occur in only one stand of vegetation, and so 

those particular stands, which total 17, are chosen first. Many of 

these 17 stands also contain other vegetation types, and a listing of 

all the vegetation types found in those stands amounts to 32 (Table 5.5, 

Part A). The smallest number of stands representing the remaining 
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Table 5.2 

Stands chosen to represent each ve etation type on the basis of 
number of sites, species site and number of rare species. Stands 
scoring highest for each criterion are listed for each vegetation 
type. For example, for vegetation type 1, stand 29 had most sites, 
stand 1 had most species/site and stand l had most rare· species. 
The stands which satisfy the most cri.teria are listed also for 
each vegetation type. 

Vegetation 
type 

l 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

Stands satisfying 
Stands chosen according to 3 criteria most criteria 

No. of 
sites 

29 
2 

48 
26 

*46, 61 
54 

*59, 62 
41 
45 
53 
32 
48 
12 
20 
26 
31 
36 
61 
25 
5 

41 
27 
38 
34 
58 
60 

7 
56 

8 
16 

6 
*41, 42 
41 
57 

*53, 61 
15 
45 
46 
21 
35 
45 
51 
52 
52 
51 

Species/ 
site 

1 
2 

53 
26 
46 
49 
35 
36 
45 

4 
32 
48 
12 
20 
26 
31 
11 
61 
38 
5 

*48, 59 
27 
38 
34 
11 
60 

7 
57 

* 7, 25 
16 
41 
55 
41 
57 
47 
53 
58 
58 
25 
35 
45 
51 
51 
52 
51 

No. of rare 
species 

1 
2 

47 
26 

53 
35 
41 
45 
53 
32 

].2 
20 
26 
31 

*11, 36 

25 

41 

60 
7 

56 
*25, 27 

57 

41 
57 
53 
15 

*45, 58 
46 

*21, 25 
35 
45 
51 
52 
52 
51 

1 
2 

47, 48, 53 
26 
46 
49, 53, 54 
35 
41 
45 
53 
32 
48 
12 
20 
26 
31 
11, 36 
61 
25 

5 
41 
27 
38 
34 
11, 58 
60 

7 
56 
25 
16 
6, 41, 57 

41, 42, 55 
41 
57 
53 
15 
45, 58 
46 
21, 25 
35 
45 
51 
52 
52 
5.1 

*These stands score equally f or this criterion. 
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Table 5.3 

Priority list of stands for conservation, generated from the final 
column in Table 5.2. These stands were selected to represent each 
vegetation type because they were selected for the most criteria. 
They are r anked according to the number of vegetation types they 
represent in relation to the criteria. 

Number of vegetation 
Stands types represented 

41 5 
53 4 
25, 45 3 
11, 26, 35, 46, 48, 51, 

52, 5 7, 58 2 
1, 2, 5, 6, 7, 12, 15, 

16, 20, 21, 27, 31, 
32, 34, 36, 38, 42, 
47, 49, 54, 55, 56, 
60, 61 1 

Table 5.4 

Rank 

1 
2 
3 

5 

12 

Stands chosen to represent each floristic group at the 13 floristic 
group level of the site classification dendrogram (see Figure 4. 3). 
Stands scoring highest for each of three criteria are listed for 
each floristic group. The stands which. satisfy the most criteria 
are listed also for each floristic group. 

Floris tic 
group Stands chosen according to 3 criteria 

Stands 
satisfying 
most criteria 

No. of *Species/ No. of 
sites site rare s:eecies 

l 29 1 1 1 
2 48 35 26 48, 35, 26 
3 32 4 32, 53 32 
4 12 20 12 12 
5 31 26 31 31 
6 38 11 25, 56 38, 11, 25, 56 
7 41 47 57 41, 47, 57 
8 46 11 46 46 
9 35 35 35 35 

10 51 45 51 51 
11 52 51 52 52 
12 52 52 52 52 
13 51 51 51 51 

*Species/ site given by formula, y(22.93 log (~1)]-1 

where 

y = number of perennial plant species 

X = number of sites. 



13 vegetation types was then determined. Various combinations of 

stands are possible here, but at least 7 are required to represent 

the 13 vegetation types (Table 5.5, Part B). 

In Part B of Table 5.5, where a vegetation type is represented 
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by 2 stands, the final choice of stand could be made according to the 

stand which contained the most other vegetation types, or, according to 

the stand with the largest number of sites or largest number of species/ 

site, or largest number of rare species (see Table 5.1). 

If a final ranking of the 24 stands is required then they could be 

ranked according to the number of vegetation types to be found in a 

stand. Thus stand 41 with six vegetation types would gain top priority. 

Alternatively stands which are the single occurrence of a vegetation 

type could be ranked highest since these vegetation types would be 

considered as being rare in the study area. In this sense vegetation 

type diversity or rarity are being used as criteria in the final 

conserV'ation rank:ing of stands. 

A comparison can be made between the stands selected according to 

the two methods outlined above and shown in Tables 5 ., 3 and 5. 5. All 

combirtations o.f 24 stands listed in Table 5 .5 (ignoring stands 30 and 

29 which are listed as alternatives in Table 5 .5, Part B) occur in 

Table 5.3. It is suggested therefore that whichever strategy is 

adopted~ the 24 stands listed in Table 5.6 and ranked according to the 

number 0£ vegetation types present, should have top priority for conserva

tion. Besides being the minimum number of stands which represent all 

the vegetation types, many of the sites in these stands would fulfil 

the criteria of size, diversity and rarity (as applied in 5.2.3) for a 

large proportion of the vegetation types. 

5.2.5 Use of data from existing reserves to 
establish a priority list of stands 

Another approach to establishing a priority list of stands for 

conservation would be to compare the perennial plant species composition 

of the vegetation types with the perennial plant lists derived for 

plant communities in the existing conservation reserves in the MLR 

(Davies, 1983). The latter data have been collected by a variety of 

methods, including detailed sampling of reserves and casual observations. 

At this stage these community species lists are the best available and 
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while the varying survey methods would have produced different scal es 

of commllllity description, they do offer the only means of comparison 

with the vegetation types. 

Table 5 .5 

The minimum nµmber of stands required to conserve all the 
vegetation t ypes. The table is divided into two p arts. Part A 
lists the stands which are the single _occul;'rence of a vegetation 
t ype, together with the other vegetation t ypes found in those 
stands. Part B lists several combinations of 7 stands required 
to represent the remaining vegetation t ypes. 

Part A 

Vegetation type which Other vegetation types 
Stands occurs only in the stand found in stand 

2 2 
26 4 15 
45 9 37, 41 
32 11 
48 12 3, 7, 21 
12 13 
20 14 

5 20 17 
27 22 29 
34 24 
60 26 21 
16 30 29 
41 33 8, 25, 31, 32, 21 
57 34 28, 31 
35 40 7 
51 42 43, 45 
52 44 43 

Part B 
Vegetation types for which 

Stands the stand is chosen 

1 o·r 29 1 
53 6' 10, 35, 36 
38 18, 19, 23 
46 s, 38 
31 or 30 16 

7 or 6 27 
25 or 21 39 



Table 5.6 

Twenty-four stands of vegetation which represent all the 
vegetation types sampled in the Mount Lofty Ranges and fulfil 
criteria of largest number of sites, species/site, and number 
of rare species for some vegetation tyPes. They are ranked· · 
according to the number of vegetation types which they contain. 
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Stand Number of vegetation types Rank 

41 6 l 
53 5 2 

7, 38, 48 4 3 
25, 45, 46, 51, 57 3 6 
5, 16, 26, 27, 35, 52, 60 2 11 
1, 2, 12, 20, 31, 32, 34 1 18 

Since the conservation objective proposed in this study is the 

protection of representative examples of all plant communities, those 

not already reserved should receive the highest conservation priority. 

Appendix 8 lists the reserves in the central and. north-eastern MLR 

and FP. The communities.in the reserves (Davies, 1983) could be 

combined with the vegetation types describing the remnant stands, and 

classified using perennial plant species as binary attributes. The 

nutnerical classification procedure described in Chapter 4 (NTP) could 

be employed. 

From the resulting dendrogram the degree of similarity between 

the vegetation types and the communities in the reserves would be 

apparent, and those vegetation types which are least similar to any of 

the communities would be given highest priority for selection for 

conservation. The stands representing these vegetation types would be 

selected for conserv.:rtion on the basis of criteria such as described 

above. An alternative method of classifying communities in reserves is 

discussed later in this chapter. 

5.3 Further Approaches to the Selection of 
Stands for Conservation 

The classification of sites to produce a list of vegetation types 

utilised perennial plant species sampled along transects. Other 

variables can be used to establish an inventory of potential conservation 

areas. For example, the stands could be classified according to size, 

or to rare species presence/ absence. In the latter case, species which 

occur only in a few stands in the region, or those considered rare by 

other people (Leigh et al., 1981; Specht et al., 1974) and recorded in 
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the stands could be used. In either situation the scale of rarity 

needs to be considered. As an example. the shrub Aarotriche 

fasaiauZof'loro which has a very restricted distribution and is 

considered rare in Australia (Leigh et aZ. • 1981), occurs commonly in 

eight stands of vegetation sampled and two other stands observed in 

the central and north-eastern MLR. Conversely the shrub CaUistemon 

maaropunatatus which has not been listed by Leigh et aZ. or Specht et 

al. as rare at any scale, was sampled only in one site in stand 45, and 

observed in stand 52. 

One existing conservation evaluation scheme used in South Australia 

(SA DEP 1982) provides an initial class.ification of stands accord-

ing to the presence of species and communities rare on an Australian, 

State or regional •scale (Appendix 9), and then ranks stands within each 

of three categories according to many other criteria (see 5.4). Once 

an inventory of classes has been established, other cr:i,teria such as 

species richness can be used to select examples of each class. 

Criteria such as ecological fragility and naturalness (see 

Chapter 2 for discussion of these criteria) could also be used initially 

to classify or rank stands. Stands which are considered fragile could 

receive primary consideration· for conservation, and those which are 

disturbed or modified to an extent which gives them little conservation 

importance or would be difficult to restore to something close to the 

pre-European condition, could be eliminated from the list of potential 

areas. None of the stands sampled in the . MLR were considered to 

be so disturbed, since their resemblance to the pre-European condition 

was a factor in the decision to survey th.em in the first place. 

Naturalness, determined by the number and extent of introduced 

species and severity of grazing and soil disturbance, could be considered 

at the second stage of evaluation in say choosing stands from each 

vegetation type. Apart from the use of numbers of introduced species, 

this process would be a subjective one in which estimates of the degree 

of disturbance would need to be made. In the case of introduced 

species, those stands with the fewest number of such species or the 

lowest ntllllber of individuals of pest plant species would be selected. 

Jackson (1982) recommended that all additions to existing reserves 

in the MLR should be aimed at increasing reserve compactness as well 
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as size (see 2.2.1). Again, this objective could be applied to the 

second stage of evaluation. Thus for each vegetation type, stands 

which are the closest to an existing reserve or which would enhance 

best the compactness of a reserve could receive priority for conserva

tion. Both naturalness and compactness could be used to produce a 

final ranking of the stands selected according to the criteria of size, 

species ric..l-mess and species rarity (Table 5.2) or the stands which 

are the minimtllll number of stands representing all the vegetation types 

in the MLR (Ta~le_.5..5). 

Reference has been made to the geographical distribution of stands 

in the region as measured by the environmental associations of Laut 

et al. (1977b). A desirable conservation objective may be to conserve 

at least one stand of vegetation in each environmental association. 

However, the derivation of vegetation types has considered the 

geographical distributions of floristic groups and the selection of 

stands for each vegetation type would be expected. to c-over most environ

mental associations. In fact, for the 37 stands selected for conserva

tion (Table 5.3) only environmental association 3.2.l on FP::is, no.t 

represented. Stand 49 was the only patch of native vegetation sampled 

in that environmental association which has very fet,,t areas of remaining 

bushland. No vegetation types are unique to that stand, and the three 

vegetation types occurring in that stand are well represented in other 

stands on FP. 

The preservation of examples of each vegetation type in each 

environmental association would be a desirable objective and the 

application of criteria such as size, species richness and numbers of 

rare species and described in 5.2 could be used to select representative 

stands. Appendix 7 shows the vegetation types and stands in each 

environmental association. 

5.4 Suggested modifications to Existing Evaluation Scheme 
for Heritage Agreement areas in South Australia 

The existing conservation evaluation scheme for Heritage Agreement 

applications in South Australia (refer to Chapter 1) is based primarily 

on categorising any stand of vegetation on its significance to conserva

tion on an Australian, State or regional basis. This categorisation is 

undertaken using the presence of species and conmnmities which are rare 

at each of these levels. The stand is then assessed on 10 criteria and 
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scored numerically to give it a ranking withi.l:l each category (Appendix 9). 

Thus the scheme includes an initial broad classification based on rare 

species and communities, and thereafter scores ranging from 1 to 10 are 

applied to divisions within each criterion. 

Within each category the larger stands of vegetation which: 

(a) are close to an existing conservation area, 

(b) approximate a. circle or square in shape, 

(c) have the highest number of rare plant associations, 

(d) have the highest plant association and species richness, 

(e) have the greatest variety of landforms, 

( f) occur in good agricultural land, and 

(g) are little disturbed (that•is, most natural), 

receive the highest scores. As illdicated above scores are applied 

according to how a stand satisfies each criterion. For example, area 

is divided into 5 classes ranging from less than 30 hectares to more 

than 90 hectares, and is given scores from 2 to 10 respectively. 

The use of some of these criteria and the values placed on them have 

been discussed in Chapter 2, where it was suggested that continuous var

iables should be used where possible rather than the scoring system 

used in the South Australian scheme. 

However the use of continuous variables to quantify criteria 

and rank stands, as described for the MLR botanical data in 5. 2, 

requires that a prior inventory of stands, in which certain variables 

are measured, be established. The South Australian scheme (Appendix 9) 

relies on many continuous variables (for example, area, numbers of 

plant associations, numbers of plant species, and numbers of landforms) 

and the actual values for these could be used ill the evaluation of 

stands. Those criteria difficult to quantify, such as ag:ricultural 

value of land and degree of modification would require subjective 

scores. 

The stands can be summarised in terms of the scores for each 

criterion, and those which score highest in each criterion are. then 

chosen for that criterion. The list of priority stands generated in 

this waY can then be ranked according to the number of criteria for 

which a stand scored highest. Thus a priority list of stands can be 

summarised for each category (A, B, C and D in Appendix 9). 
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The nature conservation objective which has formed the basis of 

thl.s study is the preservation of stands of native vegetation which 

represent the full range of plant communities in a region. The exist

ing South Australian evaluation scheme for remnant stands of vegetation 

on private land would not necessarily achieve this aim, even if the 

modifications suggested above are adopted. The clas.sification of 

botanical data collected ,from each stand in a consistent manner is 

required to establish an inventory of all the commurtities present. 

The South Australian scheme has considered rarity the most 

important criterion in conservation evaluation, and the use of continuous 

variables to quantify criteria can provide a more objective way of 

selecting stands to represent each category of rarity. Prior survey 

of a region to collect data from all stands to be evaluated, is required 

to provide measurements for these continuous variables. 

5.5 Evaluating Additional Stands of Vegetation in 
the Mount Lofty Ranges 

It is assumed that most of the vegetation types in the MLR 

region, as defined on the map in Appendix l, have. been sampled in the 

52 stands of vegetation analysed in this study. However, other stands 

of vegetation which were not sampled by Mitchell et aZ.. (1981) and 

Lamprey and Mitchell (1979) may need to be assessed for Heritage 

Agreement applications or for Conservation Park proposals. For such 

stands to be evaluated in the way described in 5. 2 above, the vegetation 

types they contain would need to be identified and compared with the 

45 vegetation types derived in this study. 

A key to the 45 vegetation types would assist in the identifica

tion of the plant connnunities of other stands in the MLR region. 

To enable new stands of vegetation to be classified in this way the 

sampling procedure for these stands would preferably conform to a 

consistent sampling design which is discussed in Chapter 6. Only 

perennial plant species greater than 25 cm in height could be used in 

this key. 

The 45 vegetation types were subjected to a two-way indicator 

species analysts (TWINSPAN) which is a FORTRAN program for arranging 

multivariate data in an ordered two-way table by classification of the 

individuals an.d attributes (Gauch, 1982). The classification is 
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polythetic divisive and uses the ordination method of reciprocal 

averaging. For this classification species frequencies determined by 

the numbers of sites in which a species occurred in each vegetation 

type were used as attributes (Appendix 4). 

The output from this program provides inter alia, a summary of 

species which are preferential to one group or the other at each 

division, and an ordered two-way table which summarises the vegetation 

types and their species frequencies, and the relation between the two. 

This. enables indicator species to be determined for groups formed at 

each level in this hierarchy. Thus, as the 45 vegetation types are 

progressively divided into groups, species which characterise each 

new division can be listed. Two new groups.--may be characterised by 

the presence of one or more species in one group and the absence of 

those species in the other. 

Figure 5.2 is a diagrammatic representation of these divisions in 

the classification, with the species indicative of each new group of 

vegetation types shown by their presence or absence in a group. Where 

few positive indicators are apparent (that is, few species which have 

high frequencies in a large majority of vegetation types in a group), 

then as many negative indicators .i..s possible are listed. For the 

divisions which give rise to a single vegetation type, only those 

species with a greater than 60 per cent occurrence in the vegetation 

type are used as positive indicators. 

Figure 5. 2 can be used as a key such that any list of perennial 

plant species which is taken to represent a particular community in a 

stand of vegetation can be classified. 

It is apparent that the arrangement of vegetation types is not 

sequential (that is, 1-45) in Figure 5.2. This is because TWINSPAN 

used species frequencies and is divisive, whereas the original site 

classification using NTP was based on binary data for each site and 

was agglomerative. In addition some fusing and splitting of the 40 

floristic groups on the site classification dendrogram was undertaken 

to produce the 45 vegetation types. 

The aim of using TWINSPAN was to provide a key which could be 

useful for classifying sa.~ples from additional stands of vegetation 

in the MLR region. It is suggested that all additional stands be 
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classified in this way before being evaluated along with the 52 stands 

analysed in this study. This key could be used also to classify the 

plant lists for the existing conservation reserves, as an alternative 

approach to that described in 5. 2. .5, particularly if computer classifica-

tion is not available to the South Australian Department of Environment 

and Planning. 

5 .6 Conclusion 

The conservation selection processes outlined in this chapter are 

just some examples of explicit approaches to conservation evaluation. 

The principal methods described in this Chapter (5.2) provide a logical 

framework for the selection of stands of native vegetation which 

represent the range of plant communities sampled in the Mount Lofty 

Ranges. The methods rely on the prior collection of data for all 

potential areas, the analysis of data to produce classes of stands, and 

the use of continuous variables to quantify criteria.. Ranking of stands 

can be undertaken in several ways. 

Ideally, before the principal methods outlined in this chapter 

are used to evaluate the 52 stands in the MLR, plant community 

species lists from other stands in the region, including elf;isting 

conservation reserves should be assembled. The key shown in Figure 5.2 

which was formed from a divisive classification (TWINSPAN) would be 

used initially to classify the communities from other stands. If new 

communities which cannot be described using this key, appear, then 

a combined classification of new communities and the 45 vegetation types 

using say NTP (see 4.2) would· illustrate the degree of similarity 

between the new communities and vegetation types (see 5.2.5). 

The classifications could use binary or frequency data. The 

species lists from additional stands would come preferably from samples 

similar in size to the sites used for the classification of the 

vegetation types, but existing comxnunity species lists collected by a 

variety of sampling methods may be the . only options available. Only 

perennial plant species of greater than 25 cm height should be used 

in either classification. 

Top priority should be accorded to those communities not or 

poorly conserved in the MLR and stands representing each of these 



communities can be tanked using criteria quantified by continuous 

v-ariables. The use of subjective estimates for some criteria which 

are difficult to measure may be required. 
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6. DISCUSSION AND CONCLUSIONS 

The review of conservation evaluation principles (Chapter 2) 

established that a multi-stage evaluation procedure was appropriate 

for the selection for conservation of examples of each plant community 

in the Mount Lofty Ranges. The first stage, the inventory stage, 

required the analysis of botanical data to produce an inventory of 

plant conanunities for remnant stands of vegetation (Chapters 3 and 4). 

The selection of examples of eacn plant community for conservation 

was achieved in two ways (Chapter 5). Firstly, quantified criteria 

were used to select stands representing each plant community 

(vegetation type) and secondly, the minimum number of stands which 

represented all the vegetation types was determined. For either suite 

of stands a final conservation priority ranking of stands was achieved 

using stand parameters such as richness of vegetation types, A 

diagrammatic summary of these stages is illustrated in Figure 6.1. 

This chapter reviews this approach by integrating and relating 

the various compOO.ellts>and discusses its application to evaluating 

remnant vegetation in other agricultural regions of South Australia 

where similar data are available. In addition, a vegetation survey 

design which is more applicable to the evaluation procedures adopted 

in this study is proposed. 

6.1 The Invep.tory Stage 

To satisfy the conservation objective in this study, an inventory 

stage of evaluation req.uired a description of all the plant communities 

in the remnant stands of vegetation in the ffi.R. The analysis of 

botanical data which produced forty-five vegetation types, is 

discussed below. 

6.1.l Numerical classification of floristic data 

The published results of two botanical surveys, in the form of 

species importance values for transects of varying lengths and descrip

tions of plant associations using canopy dominants, did not provide 

a clear expression of floristic relationships between stands. A 

classification of individual sampling points was undertaken, since 

these units were consistent in design in both surveys, and the 



BOTANICAL DATA FROM UNIFORM SAMPLING UNITS 

+----Numerical classification (NTP) 

FLORISTJC GROUPS 

+----Correlation with other environmental and 
geographical data 
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STAGE 1 
'--~;;;..,..;;=-.....;._----- -------------- COMMUNITY SPECIES 

Quantifiable 
criteria to 
select 
examples of 
each -+ 

vegetation 
type 

LISTS IN OTHER 

I 
TWINSPAN 

STANDS INCLUDING 
CONSERVATION 
RESERVES 

,,__._ ___ _ 

KEY TO 
VEGETATION TYPES 

Minimum no. stands 
representing all 
vegetation types 

STAGE 2 SUITE OF STANDS REPRESENTING ALL VEGETATION TYPES 

STAGE 3 

Ranking of stands using community diversity or 
rarity criteria, naturalness or management 
considerations 

PRIORITY LIST OF STANDS 
FOR CONSERVATION 

Figure 6.1 Diagrannatic suunnary of data analysis and conservation 
selection procedures outlined in this study. 



classificat:i.on considered all the sampled species as attributes. 

Adjacent points in each transect were aggregated into five-point 

sites (the smallest transect length) so that a closer approximation 
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to the floristic composition of a community was obtained for each unit 

classified. 

The numerical classification techniques employed in the data 

analysis provide an objective method of summaris:i,ng the plant commun

ities in the region, based on floristic assemblages. Such techniques 

could be applied to sampling point data from surveys of renmant stands 

of vegetation in the South East of South Au.stralia and Kangaroo Island 

(Mowling and Barritt, 1980t 1981), the Mid-North and Western Murray 

Flats (Rowett et; ai., 1981) and Western Eyre Peninsula (South 

Australian Department of Environment and Planning, undatedt unpublished). 

Although the intensity of sampling varied between regions, classification 

of data would COil.tribute to the production of vegetation inventories 

for each region and enable stands in each region to be. compared on the 

basis of floristics. 

For reasons outlined in 4.2 and 4.4, the Jaccard similarity 

coefficient and UPGMA were used in the classification of sites to 

produce floristic groups for the MLR.. Current research on numerical 

classification of ecological data may reveal more optimal coefficients 

and fusion strategies for summarising vegetation (C. Margules, pers. 

connn.) and these may be appropriate for the classification of floristic 

data in each of the region.s mentioned above. The polythetic divisive 

technique employed in TWINSPAN may be just as appropriate for vegetation 

inventories particularly as it shows positive and negative indicator 

species at: each div-ision in the hierarchy. As explained in 5. 5, this 

technique is useful in providing a key to the plant communities in a 

region, and can be used to classify the vegetation in stands yet to 

be sampled, providing the initial surveys were repres~tative of the 

range of vegetation in each region. If the data from those surveys 

are retained then revised classifications can be produced as research 

indicates better methods. 

6.1.2 Derivation of vegetation types 

Although the floristic groups derived from the site classif i cation 

were the principal determinants of vegetation types, physical 
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environmental data and geographical distributions were used to a 

limited extent in the summary of the vegetation types. The recording 

of precise altitude and landfom/ aspect information for individual 

sampling points at the time of survey would enable better correlations 

with. these variables, and thus provide the possibility of selecting 

for conservation examples of plant communities growing in different 

enviroll!Jlents. Rapid survey techniques as required for the Vegetation 

Retention Scheme usually preclude the collection of soil samples, and 

geological mapping at a larger scale than the presently available 

1:50,000 is required for more precise correlations between vegetation 

and rock-type. 

Given the urgency of retaining native vegetation in the 

agricultural regions of South Australia, more complete ecological 

studies including information on fauna, though desirable, may not be 

possible for evaluation. Thus floristic data are likely to remain 

the most significant information for conservation evaluation for the 

Native Vegetation Retention Scheme in South Australia. This is not 

to deny the importance of currently available information on fat.ma 

for evaluation, particularly where there is a known relationship between 

vegetation and fauna. The numbers of rare species of fauna offer a 

means of ranking stands of vegetation in the third stage of evaluation 

(see later discussion). 

Although the range of structural formations was listed for each 

vegetation type (Table 4.6), structure was not used specifically to 

swmnarise the vegetation. For the Fleurieu Peninsula data in 

particular, vegetation structure at individual sampling points is 

difficult to define, since most stands were not stratified accordmg 

to structural formations prior to sampling. Visual estimates of 

he.ight and projective foliage cover (Specht, 1972) of vegetation at 

each sampl-ing point would be useful if conserving a range of structural 

formations within each vegetation type is considered important. 

Number and size of tree hollows and logs and density of understorey 

vegetation are some examples of other structural variables which may 

be appropriate to measure to give some indication of the faun.al 

composition of the vegetation types. 

The most commonly sampled vege tatio~ types (v. t.'s 17 and 29 

in nearly a quarter of the sites and in 18 stands) consisted of 



Eucalyptus obliqu.a communities, in the highest rainfall areas and 

often steepest country in the study area. A significant proportion 

of the vegetation types was sampled infrequently, with 80 per cent 

of the vegetation types occurring in only 44 per cent of the sites 

(Table 4. 8) • However, these uncollimon communities were found in 39 

of the 52 stands, thus indicating that collectively, they are 

disttibuted widely over the MLR 0 (Table 4.6). Because of the 

difficulty in accurately locating sites in each stand, particularly 
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on FP'; it was not possible to map the vegetation types within stands. 

6.2 Survey Design for Mount Lofty Ranges 

If the sampling points in the MLR surveys had recorded all 

species within a 20 m radius of a point, and not just those nearest 

to the point in each quadrant, then a smaller area than a five-point 

site might have been sufficient for measuring the floristics in a 

community. Tb.e Fleurieu Peninsula data show the numbers of species 

sampled and observed at each point, and the cumulative numbers of 

species for successive points can be calculated. These species totals 

can be compared with the species sampled in a five-point site repre

s~ting the same set of sampling points. Table 6.1 shows 6 sites 

(indicated by stand, transect and site number), with the number of 

plant species sampled for each site, and the cumulative numbers of 

species sampled and observed for each sampling point. Only species 

greater than 25 cm in height are included. The 6 sites were chosen 

as representative of different vegetation types. 

Table 6.1 

Comparison between number of perennial plant species 
sampled in each of six sites, andCumulative numbers 
of species sampled and observed at sampling points 
comprising each site. Data are from Fleurieu Peninsula 
study {Lamprey and Mitchell, ·1979). 

Number of Cumulative numbers of species sampled 
species sampled and observed for five sampling points 

Site in site l 2 3 4 5 

*51.1.1 5 8 9 9 9 9 
54.l.l 7 7 7 9 12 12 
56.1.1 8 10 12 14 15 15 
57.1.1 11 13 15 16 16 16 
59. 1.2. 7 9 13 14 14 16 
60.1.1 7 5 8 8 8 10 

*51.1.1 refers to stand 51, transect l, site 1. 
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The table shows that in five of the six sites the number of 

species sampled in a five-point site is equalled or surpassed in t he 

first sampling point when species sampled and observed are considered. 

They may not be necessarily the same comple111ent of species of course. 

The number of species sampled and observed increases with additional 

points and to some extent the rate of increase seems dependent on the 

structure of the community. For example, site 51. 1. l is open heath/ 

low shrubland. and most species are sampled and observed after two 

points, whereas in site 56.1.1 which is open forest, the maximum 

number of species is approached after four sampling points. However, 

because observations were not always thorough at all points, any further 

analysis of sites would not be justified, in that it could not elicit 

~y consistent trends regarding species-area relationships and 

vegetation structure. 

The circular area sampled at each point in the MLR botanical 

surveys was 1257m2 (see 3.2). Other studies of ma:inly forested regions 

in south-eastern Australia in which classification of sampling point 

data has been. employed, have used 500m2 (Austin, 1978) and 1000m2 

(Gullan et ai., 1979 and Forbes et al., 1981) plots. Considering t he 

information presented in Table 6.1, it is suggested that a sampling 

area of ioo0m2 in which all perennial plant specie.s are recorded 

should be a minimum plot size for sampling and subsequent classifica

tion of plant communities in the MLR. Because of the trend towards 

increasing numbers of species with additional sampl ing points in the 

same community (Table 6.1), at least 5 such plots should be sampled 

in each community to ensure adequate representation of all species. 

The initial definition of communities for sampling is discussed 

below. 

Because plant distributions most frequently tend to be clumped, 

rectangular plots which are 2 to 4 times as long as they are wide 

have been recommended for both efficiency and representativeness 

(Gauch, 1982). The long axis of a rectangular plot should be placed 

in such a way as to keep the plot within homogeneous vegetation, and 

this has been achieved in undulating to mountainous terrain in south

eastern Australia by orientating the long axis along the contour line 

(Austin, 1978). This placement of quadrats could be followed for 

similar topography in the MLR. 



90 

Chapter 3 raised doubts about the validity of density and domin

ance measurements derived from the point-centred quarter plotless 

sampling method. Noy-Meir (1970) suggested that subjective estimates 

of vegetation quantity might be quite adequate, given one observer and 

the great amount of time required for quantitative measurement. Thus 

vegetation.samples based on species lists with visual estimations of 

numbers and structure would seem appropriate for the moderately rapid 

survey techniques required for the Vegetation. Retention Scheme. This 

study considered binary data to be most important for describing 

floristic differences between stands where the range of variation in 

the vegetation in the region was assumed to be large (see 4.2). As 

discussed in 6.1.2 various structural features of the vegetation can 

be measured, depending on objectives. 

Initial stratification of the stands of vegetation, based on 

structural formationi;. or environmental factors such as landform (from 

topographical map and air photograph exam:ination and ground inspection) 

would ensure that a large proportion of the communities in the stands 

are sampled. The placement of samples within these strata may be 

either preferential or random. Statistical tests are not valid for 

preferential sampling since that sampling method does not provide 

each individual with an equal (or other known) chan.ce of being recorded 

in any one of the plots. However, data collected by preferential 

sampling have been used for multivariate analysis, with the under

standing that results are for descriptive purposes only (Gauch, 1982). 

Preferential sampling would seem not inappropriate for vegetation 

survey for conservation evaluation. Plots could be located subjec

tively within each stratum on the basis of changes in understorey 

vegetation and canopy dominants, with at least one plot in each of 

the substrata. 

Green (1979) has suggested that the number of plots allocated 

to each stratum should be proportional to the size of the stratum, 

and given the objective of summarising the range of plant commun

ities in a stand and the variation that may exist in a large stratum, 

such a strategy would be applicable for sampling remnant stands. As 

indicated above, a minimum number of 5 plots is recommended for 

each stratum in the MLR. Raw data from botanical surveys of other 

agricultural regions in South Australia ( see 6 .1.1) need to be 

examined to determine species-area relationships, and thus the 



optimUID number and size of plots for sampling stratified stands of 

native ,vegetation in those regions. 

91 

This discussion has centred on sampling of individual stands 

of native vegetation, but any survey design must also consider what 

initial stratification, if any, of the region as a whole is required 

prior to sampling. In the MLR surveys stands generally in excess 

of 20 hectares were sampled, and such a regional stratification 

based on area of stand would be appropriate for rapid vegetation survey 

for conservation evaluation. However, some check for representativeness • 

is required, so that smaller stands which may have tmcommon communities 

are sampled also. In this way, all possible environments in the 

region would be sampled. 

6.3 Selection and Ranking 

As well as expiicit methods for the collection and analysis of 

relevant information (for example the survey design and data analysis 

outlined above) conservation evaluation also requires a set of 

acceptable criteria (Margules, 1981). Criteria were defined broadly 

as scientific and n.on.-scientific and the emphasis in ·this study has 

been on the .use of scientific criteria which rely on the collection 

of scientific data ·and thus can be mea~ured more easily. Non-scientific 

criteria, such as amenity and recreational value and intrinsic appeal 

are more difficult to measure, although it is recognised that public 

demand for recreational opportunities in natural areas is an important 

consideration in planning a system of nature conservation·reserves. 

Scientific criteria are of primary importance in fulfilling the 

conservation objective explicit in this study. 

The equil-ibrium theory of island biogeography has influenced 

the use of certain scientific criteria (for example, size, diversity, 

shape) in conservation evaluation (see Figure 2.1), but these principles 

should not be used without an understanding of the distribution and 

habitat requirements of the species to be con~erved. Pr:ior surveys 

of a region for evaluating potential areas enable the· distribution of 

species and communities to be determined (the inventory stage) and 
' ' 

provide continuous variables to quantify criteria such as size, 

diversity and rarity~ This .then allow~ stands of vegetation to be 

compared in a more explicit and repeatable way than is the case in 



points-scoring evaluation schemes in which numerical weightings are 

applied to criteria. 
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If the principal conservation objective was to conserve rare 

species, then the inventory stage could have involved a classification 

of stands on various categories of rarity (on a national, State or 

regional scale), and other criteria could have been used at the 

second stage to select stands in each category. One conservation 

evaluation scheme presently in use in South Australia (Appendix 9) has 

adopted an initial broad classification based on rare species and 

communities. The application of continuous variables to criteria for 

evaluating stands in each category of rarity was discussed in 5.4. 

Other conservation objectives such as the conservation of all species 

or all structural formations in a region may be encompassed by this 

approach. For example, for each plant species, the stands in which 

that species is found would be ranked according to measurable criteria 

and the stand satisfying mo.st criteria would be selected for that 

species. This process would be repeated for each species in the region, 

and obviously relies on the prior collection of species lists for each 

stand of vegetation in the region. 

In. th.is study the application of three criteria (number of sites, 

species richness/site and number of rare species) to select stands of 

vegetation which represented all the vegetation types in the MLR 

produced a suite of 37 stands. Twenty-four of those stands were 

also found to be the smallest suite of stands which represented all 

the vegetation types. Tb.us two approaches to the selection for 

conservation of plant communities in the MLR aave been described, 

and the choice of approach may depend on such factors as the financial 

resources available to the South Australian Government, and the 

significance placed on certain criteria. If size, species diversity 

and species rarity are considered as important as community repre

sentativeness in conservation, every attempt should be made to conserve 

the 37 stands, since these stands are significant for one or more 

of tbase three criteria. 

The final ran.king of stands was made on the basis of vegetation 

type richness, and this conforms with the overall objective of 

attempting to conserve all the communities. For example, in Tables 

5.3 and 5.6 in which the 37 and 24 stands are ranked respectively, 

the top two stands, 41 and 53, represent eleven different vegetation 



types. Thus nearly a quarter of the plant counnunities in the MLR 

would be protected if those two stands were reserved. 

Other criteria such as naturalness, measured by the presence 
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and extent of exotic species; the presence of rare fauna; or spatial 

distribution variables (for example, shape and proximity to existing 

reserves) which may be important management considerations could be 

used to rank stands. In the case of fauna, stands could be ranked 

according to the number of rare species they contained, if such 

information was available. These criteria are not recommended for 

earlier stages in evaluation since .often they are difficult to measure 

(for example, naturalness) or no agreement has been reached on their 

importance to conservation (for example, spatial distribution variables). 

6. 4 Concl.usions and Recolilmendations 

This study has worked primarily with floristic data, since a 

summary of floristic variation within and between stands of vegetation 

has been considered appropriate for conservation evaluation where the 

objective is to conserve all the plant colll11lunities in a region. 

Floristic and physical environmental differences between classification 

units were considered significant enough to justify an inventory of 

plant communities where there was a high ratio of·vegetation types to 

stands; forty-five vegetation types were described for 52 remnant 

stands of vegetation in the MLR. 

Numerical classification was shown to be a useful tool for 

summarising the floristics in the MLR since it has the ability to 

handle a large data set in an objective fashion and provides floristic 

group definitions at different levels of resolution. Surveys designed 

for this type of analysis would require no more time than the point

centred quarter plotless sampling methods used in the surveys by 

Lamprey and Mitchell (1979) and Mitchell et aZ. (1981). More time 

spent on the recording of perennial plant species presence and visual 

estimates of quantity and structure at each sampling plot have been 

proposed for vegetation survey for conservation evaluation, where 

emphasis on floristic variation is considered to be of primary 

importance. In addition, re.cording of spatial locations of physio

graphic parameters and accurate location of plots would lead to 

more precise ecological descriptions of plant commlmities, which 
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may in turn be useful for regional environmental correlations. 

Systematic regional survey for both the establishment of an 

inventory of plant communities and for quantifying criteria of 

conservation assessment is the essential feature of this study's 

approach to conservation evaluation. The three criteria (size, 

species richness and species rarity), applied in the second stage of 

evaluation (the selection process) were the most readily measured 

·using continuous variables from the available data, and so were used 

to select examples of each plant community for conservation. Other 

criteria including vegetation type richness, naturalness, shape and 

proximity to existing reserves were considered to be applicable to 

a third stage of evaluation, to rank a set of stands derived from 

stage two. 

The procedures followed in this study for the conservation 

evaluation of remnant stands of native vegetation are recommended for 

other agricultural regions in South Australia in which botanical data 

for remnant stands of vegetation are available, and where each 

region is evaluated separately. Thus, various. numerical classification 

methods could be used to classify sampling point data, or transect 

data if transects are of a uniform length and confined to supposedly 

uniform environments. The numerical taxonomic algorithms used in 

the C.S.I.R.O. Numerical Taxonomic Package (NTP) are available on a 

number of computer packages in Australia while copies of TWINSPAN 

can be ordered from. Cornell University, U.S.A. 

Of particular relevance to the current Veget8:_tion Retention 

Scheme in South Australia would be the development of keys to the 

vegetation types derived from existing data in the regions. Then, 

additional stands sampled during the course of assessing ·applications 

for vegetation clearance or for heritage agreements could be identified 

and compared using these keys. Community species lists collected 

from existing conservation reserves could also be identified in this 

way. Top priority would be given to communities not or poorly 

conserved in the regions and stands representing each of those 

communities would be evaluated and ranked according to the approaches 

outlined in this study. The recent strengthening of controls on 

vegetation clearance allows the South Australian Government time to 

follow such explicit procedures for conservation evaluation. 
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The scientific approach presented here is of primary importance 

to conservation evaluation, but educational, amenity and recreational 

values also need to be considered in nature conservation programs, so 

that public appreciation of the natural environment can be enhanced. 

In this way, a conservation ethic which seeks to engender respect for 

living resources may be embraced by the public and reflected in 

society's ~llingness to protect what tema.ins of native vegetation. 
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APPENDIX l (Cont) 

*The stand numbers are equivalent to the Site numbers in 
Mitchell et aZ. (1981), and to the following Sites in 
Lamprey and Mitchell (1979) 

Stand Lamprey and Mitchell {1979) 

Hundred Site 

46 Myponga 4 
47 Yankalilla 3 
48 Yankalilla 4 
49 Yankililla 5 
51 waitpinga 7 
52 Waitpinga 7 
53 Goolwa 1 
54 Goolwa 2 
55 Goolwa 3 
56· Encounter Bay l 
57 Encounter Bay 2 
58- Encounter Bay 3 
59 Encounter Bay 4 
60 Encounter Bay 4 
61 Encounter Bay 5 
62 Encounter Bay 5 
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Study ar~a with remnarit stands of native vegetation 
and environmental associations 
{Laut et aZ. 19771>) 

ENVIRONMENTAL ASSOCIATIONS 

Fleurieu Peninsula, eentrol and 

north-ea,tern Moun! Lofty Ron~s. 
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APPENDIX 3 

Sites representing each of 45 vegetation types described for the 
central and north-eastern Mount Lofty Ranges and Fleurieu Peninsula 

Vegetation Sites Vegetation Sites Vegetation Sites 
Type Type Type 

1 *1.1.1 8 36.3.2 18(cont.) 55 .1. 4 
29.1.1 41.1.1 61. 1. 1 
29.1.2 41.1.3 61.1.2 

2 2.1. l 41. 1.4 61.1.3 
3 47.1.2 9 45.2.1 19 15.4.3 

47. 1.5 45. 2. 2 25.2.1 
47.1.6 10 4 .:2. 1 25.2.2 
48.1. l 13.1.1 25.2.3 
48.1.2 53.2.1 25.2.4 
48.1. 3 53.2.2 25. 3.1 
48.1.4 38.3.1 
48.2.2 11 32. 1. 1 20 5 .. 1..1 
48.2.3 32.2.1 5.1.2 
48.2.4 32.2.2 21 41.3.1 
49. 1. 1 12 48.2.1 41.3.2 
49. 1.2 13 12(6) 41.3.3 
53.2.3 14 20(2) 41.4.1 

4 26 .1. l 15 26.1.3 41. 4. 2 
26.1.2 16 30(3) 43 .1. l 
26.1.4 31(4) 47. 1.3 
26.2.1 17 4~ 1.1 47.1.4 
26.2.2 4.1.2 48.2.8 
26.2.3 4.2.2 59. 1. 3 

5 46.1.2 5.2.1 60. 1. 4 
46.2.2 9.2.2 22 27.2.1 
61.1.4 9.2.3 23 38.1.l 
61.1.5 11. I. 3 38. 1.2 

6 49 .1. 3 11.2.1 38.1. 3 
53.2.4 11.2.2 43 .1. 2 
53.2.5 13. 1.2 43. 1. 3 
53.2.6 13.1.3 24 34.1.1 
+54(6) 13.1.4 34.1. 2 

7 35. 2.1 17(4) 34. 1. 3 
35. 2. 2 22(2) 34. 1. 4 
46 .1.1 24(2) 25 11. 1.1 
46.2.3 33(4) 21.1.l 
46.2.4 36. 1.1 21.1. 2 
48.2.5 36. 1.2 41. 1.2 
48.2.6 36. L3 58.1.1 
48.2.7 36.1.4 58. 1.2 
49 .1. 4 36.2.1 58.1. 3 
55. 1.1 36.2.2 26 60 .1. 1 
58.1.5 36.2.3 60. 1.2 
59 .1.1 36. 3 .1 60. 1. 3 
59 .1. 2 38. 1.4 27 6 .1. 1 
59.1.4 38.2.1 6. 1.2 
59 .1.5 38.2.2 7 .1. 2 
61.2.3 38.2.3 7 .1. 3 
61.2.4 18 38.3.2 7 .1.4 
62(4) 55 .1. 3 
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Vegetation Sites Vegetation Sites Vegetation Sites 
Type Type Type 

28 56(8) 35 9.2.4 45 51. 1.1 
57.1.3 47.1.l 51.1.2 

29 7 .1.1 53. 1.1 
8(8) 53. 1.2 
9.1.l 61.2.1 
9 .1. 2 61.2.2 

10.1.1 36 7.2.1 
10. 1.2 7.2.2 
15.2.1 10.2.1 
15.2.2 10.2.2 
15.2.3 15 .1.1 
15.4.1 15 .1.2 
15.4.2 15 .1. 3 
15.4.4 15. 1.4 
16 .1. 1 15.3.1 
16 .1. 2 15.3.2 
16.1.3 18(1) 
16.3.1 42.1. 3 
16.3.2 42. 1.4 
25.4.1 53.1.3 
25.4.2 37 11.2.3 
27.1. 1 45.1.1 
27 .1. 2 45.3.1 
27. 1. 3 58.1.4 
27, 1. 4 38 46.1.3 

30 16. 2. 1 46. 1. 4 
16.2.2 46.1.5 

31 6.2.1 46.1.6 
6.2.2 46.2.1 
6.2.3 58. 1. 6 
6.2.4 39 21. 2 .1 
7.2.3 21.2.2 
7.2.4 21.2.3 
9.2.1 25. 1. 1 

41.2.1 25 .1. 2 
42.1.2 40 35 .1. 1 
57.1.2 35 .1. 2 
57.1.4 35.1.3 
57.1.6 35 .1. 4 

32 41.2.2 41 45.2.3 
41. 2. 3 42 51.1. 3 
41.2.4 51.1.4 
42. 1. l 51.1.5 
42.2.1 51.1.7 
42.2.2 43 51.1.6 
55 .1. 2 52 .. 1.3 

33 41.5.1 52.1.4 
41.5.2 52.1.5 
41.5 . 3 52.1.6 
41.5.4 44 52.1.1 

34 57. 1. 1 52. 1. 2 
57 .1.5 

* 1.1.1 refers to stand 1. transect 1. site 1 
+ 54(6) means all six sites in all transects for stand 56 



APPENDIX 4 

Two--way co-incidence table showing vegetation types (l-45) 
and pez-ennial plant species (1-118) for the Mount Lofty 
Ranges study area. The frequency values (1-5) for each 
species refer to the percentage number of sites in which 
a species occurs for· each vegetation type. Thus l "" ('0-20) \; 
2 = (21-40)\r 3 = (41-60)%; 4 = (61-80)% and 5 = (81-100)%. 
See Appendices 3 and 5 respectively for the number of sites 
representing each vegetation type, and the species names. 
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APPENDIX 4 A-7 

Species _____ , _________________ , ______________ _ 
l 2 3 4 5 6 7 8 9 1 1 1 1 1 l l 1 1 l 2 2 2 2 2 2 2 2 2 2 3 3 3 

0 l 2 3 4 5 6 7 8 9 0 l 2 3 4 5 6 7 8 9 0 1 2 __ , ___ _... _________ , ________ _.,.__ ___ _ 
1 4 2 5 4 4 2 
2 5 5 5 
3 
4 3 
5 
6 
7 
8 
9 
10 
11 
12 

l 
5 
4 

l 
3 
3 
2 
4 

5 5 
2 5 

4 S 
2 5 2 
1 l 5 2 

2 5 
5 

2 
4 2 2 

5 

1 

5 
l 

1 2 1 l 
5 5 
5 5 
5 5 
5 4 l 
2 5 

5 
5 
5 

5 

2 

4 4 

5 5 
2 

2 

4 
2 

4 
4 
5 

1 5 1 2 
2 1 4 

3 
1 4 l 

11115 11 
2 2 2 

3 

2 5 
5 
2 

1 4 
1 4 

2 

5 2 2 2 4 3 
5 

5 5 
13 
14 
15 5 
16 
17 
18 
19 

4 
5 
5 
5 
1 

1 4 5 
5 3 

5 5 3 
5 5 

2 5 
3 

~ 20 
g: 21 
E-< 22 
§ 23 
:;j 24 
i 25 
~ 26 
(!) 27 
:> 28 

29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

3 

5 
2 

5 

2 

5 
l 3 
1 4 1 

5 
2 3 5 

5 
5 

4 
5 

3 1 5 
2 4 

2 
1 

5 

3 

3 1 
1 1 

2 
l 
5 
2 
5 
5 
5 
5 

3 
3 

5 
l 

5 5 5 5 
3 1 3 3 3 3 l 5 
4 2 2 1 3 2 1 5 2 4 l 4 2 1 l 
1 3 3 5 3 l l 

3 

3 5 1 1 3 5 5 3 1 l 1 

5 
2 4 

5 
1 

2 
l 
2 

5 3 5 S 
1 l 2 1 1 5 3 1 2 

s 
2 5 3 

2 2 3 
3 l 2 3 2 l 3 4 

5 1 4 
1 1 

2 l 1 
1 

2 
5 
5 
5 

l 1 3 1 1 l 
3 3 5 

5 5 
5 4 5 
5 3 5 

2 2 l 1 
5 

3 

5 4 l 5 1 2 1 2 3 
1 3 3 5 3 2 2 l l 

2 5 5 5 2 3 4 2 4 
5 S 3 3 

1 1 4 5 2 4 5 l 5 3 
1 3 l 3 4 5 1 5 3 4 2 2 1 

2 2 4 5 3 2 3 3 
2 2 5 4 5 4 5 
5 2 4 2 2 1 2 

5 
2 3 2 2 

2 3 2 

2 3 
3 2 

5 
5 2 

2 

5 
5 
3 
3 

5 

5 
1 4 

3 3 3 
5 3 

5 
5 4 

3 5 3 
2 5 2 
3 4 1 
3 5 2 
2 1 5 l 1 
3 5 5 

2 
5 
5 
5 
3 2 

3 
2 

3 2 

l 

2 3 5 
5 

2 

2 

- · -----~-----------------------------------------------l 2 3 4 5 6 7 8 9 1 1 l l 1 l l 1 1 1 2 2 2 2 2 2 2 2 2 2 3 3 3 
0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 ----~--..... --------------------. __ _...,. _____________ _ 
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Species ------------.....-----------~--------_._ _____ , __________ _ 
3 3 3 3 3 3 3 4 4 4 4 4 4 4 4 4 4 5 5 5 5 5 5 5 5 5 5 6 6 6 6 6 
3 4 5 6 7 8 9 0 l 2 3 4 5 6 7 8 9 0 l 2 3 4 5 6 7 8 9 t l 2 3 4 ___ , _____ ........,._ ___ _..,____,_ _____ ....__ _______________ _ 

l 
2 
3 l l l l l 
4 l 
5 3 
6 l l 
7 l 1 13 1 
8 
9 
10 
·11 
12 
13 
14 
15 
16 1 
17 l 
18 
19 1 
20 5 5 

~ 21 1 
~22 
8 23 
§ 24 

:;:l 2s 
1J 26 
g, 27 5 
~ 28 

29 
30 
31 
32 
33 
34 3 
35 1 
36 
37 
38 
39 
40 2 
41 
42 
43 
44 
45 

2 

l 4 
3 l l l 1 1 

5 
·2 5 
4 5 
1 1 

3 

4 5 2 
3 

2 2 1 2 l 5 
5 3 3 
1 2 5 2 

5 4 
2 5 4 

5 3 
1 5 4 
2 2 5 2 l 

5 
4 

3 5 

5 5 
2 
3 

2 
1 

1 
5 3 

l 

1 2 l l 
5 3 1 

1 1 3 

1 

l 2 

2 1 1 
2 1 2 

2 2 
l 

1 1 113 2 

1 
l 

2 3 
4 

3 
5 5 
2 
1 1 
4 

5 

3 

2 
2 
3 

4 4 

2 2 

1 
5 3 

5 
2 5 l 

l l l l 1 l 

l 

2 
3 

4 

2 
1 1 l 

3 

l 
2 

l 

1 1 1 1 l 

3 

5 l 
l 

3 4 
l 

2 
3 

2 2 

1 

3 3 
3 5 

2 
2 
2 5 
3 3 
2 

3 3 l 

1 

3 

2 

3 
l 

2 

l 
l 

2 

2 l 

4 

3 5 

2 
1 

1 

5 

--------------------------~-----------------------------
3 3 3 3 3 3 3 4 4 4 4 4 4 4 4 4 4 5 5 5 5 5 5 5 5 5 5 6 6 6 6 6 
3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 l 2 3 4 

----~--------------...-------------------------------
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Species ------------------------------..-------------~--
6 6 6 6 6 7 7 7 7 7 7 7 7 7 7 8 8 8 8 8 8 8 8 8 8 9 9 9 9 9 9 9 
5 6 7 8 9 0 l 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 

l 
2 
3 
4 
5 
6 
7 l 
8 
9 

IJJ 10 
&11 
e:;112 
i:: 13 

-~ 14 3 
~ 15 
.u 16 
~ 17 1 Q) 

> 18 1 
19 1 1 
20 
21 1 
22 
23 
24 3 
25 2 
26 2 
27 
28 
29 l 
30 3 
31 · 
32 
33 
34 
35 
36 1 1 
37 
38 
39 
40 
41 5 
42 
43 
44 
45 

l 
1 l 

l 
1 1 1 

2 

2 
2 

l 
2 2 1 

1 
l 1 2 2 1 1 

5 

1 

2 
1 
3 

1 2 
1 

3 

5 

3 

2 

l 

1 

2 

3 
5 

l l 

1 1 1 1 1 1 1 
2 

3 3 3 

1 

5 

2 1 

1 
3 

2 5 3 5 2 
5 5 
3 
1 
3 

4 3 
3 

1 

5 
2 
5 

1 

2 

2 
4 

2 

2 2 

l 

2 1 3 

1 1 
5 

-----------------------------------·-----------------6 6 6 6 6 7 7 7 7 7 7 7 7 7 7 8 8 8 8 8 8 8 8 8 8 9 9 9 9 9 9 9 
5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 

---------------------------------------------
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Species --· --..---------------------------------

l 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
;32 
33 
34 
35 
36 
37 

9 9 9 1 l l 1 l 1 1 1 1 1 1 l 1 l 1 l l l l 
7 8 9 0 0 0 0 0 0 0 0 0 0 1 l l l l l l l l 

0 l 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 

l 

5 

2 

1 l 

1 
l 

38 1 
39 
40 
41 
42 2 2 3 2 2 3 5 
43 
44 
45 

4 2 5 2 4 l 
3 5 5 3 3 5 3 
5 3 5 5 5 3 3 3 

·----------------------------------------9 9 9 l l l 1 l 1 1 1 l 1 1 1 1 1 l 1 1 1 1 
7 8 9 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 l 1 l l 

0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 

---------------.-----------------------------
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APPENDIX 5 

Perennial plant species sampled in the central and north-eastern Mount 
Lofty Ranges and Fleurieu Peninsula botanical surveys. These 118 species 
were used in the classification of sites to form vegetation types. 
Nomenclature is after Black (1943-78) and Eichler (1965), unless author 
is cited. Numbers underlined are native species which occurred in four 
or less(.:. 1%) of the 294 sites. These species were considered rare in 
the sampling data. 

1. Euaa'lyptus odorata 
2. Euta.xia miarophy 7, 'la 
3. Eucalyptus Zeuao:x:y Zon 
4. Euoalyptus anceps 
5. 8u:l'saria spinosa 
6 • Pu Ztenaea largi florens 

var. latifolia 
7. Euaalyptus fasoiaulosa 
B. Aaaaia parado:x:a 
9 • Xanthorirhoea qua.drangu lata 
10. Casuarina striata 
11. Thomasia petaloc:alyx 
IT. Ac:aaia pyonantha 
13. O'learia spp. 
14. E:r:oaaPpos eup:t>essifomis 
15. Epac:ris impressa 
16. Leptospermum myrsinoides 
17 . Euaa Zyptus . aosmophy l la 
18. Spyridium parvifolium 
19. Euealyptus obliqua 
20. Banksia marginata 
21. Pultenaea daphnoid.Bs 
22. Astroloma conostephioides 
23. Platylobiwn obtusangulum 
24. Aaaaia myrtifolia 
25. Hibbertia stricta 
26. Eucalyptus viminatis (spp. 

viminalis and spp. -
aygnetensis Boomsma) 

27. Acacia verticiZlata 
28. Leptosperrrrum juniperinum 
29. *Rosa sp. 
30. Pteridium esoulentum 
31 • Xanthorirhoea semip Zana ( and 

X. tateana for Fleurieu 
Peninsula) 

32. Eucalyptus rubida 
33. Daviesia ulicifolia 
34. *Rubus spp. 
35. Lepidospema semiteres 
36. I:i:odia achiUaeoid.Bs 
37. Aoaoia melano:x:ylon 
38. Eucalyptus ba:x:teri 
39. Hakea rost!'ata 
40. Acrotriahe fasciauloflora 

41. Gahnia cZa.Pkei 
42 • *Eriaa sp • 
43. G<Jod.Bnia ovata 
44. Daviesia virgata 
45. Blechnum spp. 
46 • Hakea earinata .. 
47. Pultenaea involucrata 
48. Lepidospe:r:,na Zaterale 
49. Hibbertia exutiaoies 
50. H. ser-iaea 
51. *Pinus spp. 
52. Casuarina striata 
53. Acaaia retinodes 
54. Casua:roina muellerana 
55. Daviesia brevifolia 
56. Isopogon eeratophyllus 
5 7. Calyt'Pi:J: tetragon.a 
58. *UZex europaeus 
59. Melaleuoa deaussata 
60. Senecio Zautus 
61. Lepidospema visoidum 
62. Haloragis spp. 
63. Dianella revoluta 
64. Euaalyptus camaldulensis 
65 • Grevi Uea lavandu Zacea 
66. Acacia rotundifolia 
67. *Teline mad.Brensis 
68. *Seneaio pterophorus 
69. Lissanthe st-y;igosa 
70. Lomand:I'a d:ura 
71. Dillwynia hispida 
72. Tetratheca pilosa 
73. Prostanthera behriana 
74. Correa rejlexa 
21· Cryptandra tomento$a 
Ji. Hakea rugosa 
77 ·* Olea eUT'opea 
78. Dodonaea viscosa 
22.• Pultenaea graveolens 
80. Juncus pallid:us 
81. Eucalyptus goniooalyx 
82. E. ovata 
83. Callistemon salignus 
84. Leptosperrmun lanigerwn 
85 • Cyperus vaginatus 



APPEND~X 5 (Cont). 

86. 
87. 
88. 
89. 
90. 
TI. 
92. 
93. 
94. 

95. 
96. 
97. 
98. 
99. 
Too. 

101. 
102. 

BraahyZoma eriaoides 
Lepidosperma oarphoides 
Aaaoia vernioifZua 
Banksia oprzata 
Patersonia fragiZis 
Spyridiu,n thymifoZiwn 
CaZlistemon maoropunotatus 
Eucalyptus foeounda 
Pultenaea acerosa var. 
aciauZaris 

Leuaopogon aonaurvus 
Pultenaea aanaZiaulata 
Miara:nthewn demissum 
Olea:r'ia axiZZaris 
MuehZenbeakea adpressa 
Acacia ZongifoZia var. 

sophorae 
Rhagodia baaaata 
Diane Z Za Zaevis 

* refers to introduced species 

103. Pimel,ea serpyUifolia 
104. SpyPidi'WTl aoaatiZifolium 
105. Aoaoia retinodes var. 

W?.aifoUa 
106. PhyZZota pZeu:rancwoides 
107. Adenanthos tet>minaZis 
108 .• Euaalyp'tus diversifolia 
109. Melaleuaa gibbosa 
Tio. Baeakea arassifoZia 
111. Pomaderris obaorda.ta 
TIT. Lhotzkya g UJ.beZTima 
113. Boronia fiZifolia 
114. Hibbertia virgata 
ill. Lepidosperma sp. 
116. Correa aemuZa 
117. Casuarina paludosa var. 

r>obusta 
118. Seneaio hypol,euaus 
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APPENDIX 6 

Stands sampled in the Mount Lofty Ranges Surveys and their vegetation 
types and numbers of sites in each type. 

Stand* Vegetation Types · ( no. of sites) 

1 1 (1) 
2 2 (1) 
4 17(3), 10 (1) 
5 20(2), 17 (1) 
6 27(2), 31(4) 
7 29 (1) , 27 (3), 36(2), 31(2) 
8 29(8) 
9 17 (2) , 29 (2) , 31(1), 35 ( 1) 

10 29 (2) , 36 (2) 
11 25 ( 1) , 17(3), 37(1) 
12 13(6) 
13 10(1), 17 (3) 
15 19(1), 29 ( 6) , 36(6) 
16 29 (5), 30(2) 
17 17 ( 4) 
18 36 (1) 
20 14 (2) 
21 25(2), 39 (3) 
22 17(2) 
24 17(2) 
25 19(4), 29(2), 39(2) 
26 4(6), 5(1) 
27 22(1), 29(4) 
29 1 (2) 
30 16 (3) 
31 16(4) 
32 11 (3) 
33 17(4) 
34 24(4) 
35 40(4), 7(2) 
36 17(8), 8 (1) 
38 23(3), 17 (4), 19(1}, 18(1) 
41 8 (3) , 25 (1) , 31 (1) , 32 (3), 33 (4), 21 (5) 
42 31(1), 32(3), 36(2) 
43 21 (1), 23(2) 
45 9(2), 37(2), 41(1) 
46 7(3), 5(2), 38(5) 
47 35(1), 3(3), 21(2) 
48 3(7), 7(3), 12(1), 21(1) 
49 3(2), 6(1), 7(1) 
51 42(4), 43(1), 45(2) 
52 4 3 ( 4) , 4 4 ( 2) 
53 6(3), 3(1), 10(2), 35 (2) , 36 (1) 
54 6(6) 
55 7 (1), 18(2), 32(1) 
56 28(8) 
57 28(1), 31 (3), 34(2) 
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APPENDIX 6 (Cont). 

Stand Vegetation Types (no. of sites) 

58 
5·9 
60 
6l 
62 

7(1), 25(3), 37{1), 38(1) 
7 (4), 21(1) 
21 (1), 26 (3) 
5(2), 18(3), 7(2), 35{2) 
7 (4) 

*Stands are referred to as Sites in botanical surveys of Lamprey and 
Mitchell (1979) and Mitchell et aZ. (1981). 
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APPENDIX 7 

Geographical distribution of vegetation types according to environmental 
associations (Laut at at. 1977). For each environmental association, 
the stands representing each vegetation type are indicated. 

Environmental Association Vegetation Types Stands (no. of sites) 

3.2.1 3 49 (-2) 
(Mt. Rapid) 6 49 (1) 

7 49(1) 

3.2.2 42 51(4) 
(Deep Creek) 43 51 (1) 

45 51(2) 

3.2.3 21 48(1) 
(Fl~urieu) 35 61(2) 

3.2.Li 3 47(3), 48(7) 
(Inman Valley) 5 61 (2) 

7 48(3), 61(2), 62(4) 
12 48 (1) 
18 61 (3) 
21 47(2) 
35 47 (1) 
43 52 (4) 
44 52(2) 

3 •. 2. 5 3 53(1) 
(Bob Tiers) 5 46(2) 

6 53(3) 
7 46 (3) ,. 58 (1), 59(4) 

10 53(2) 
21 59 (1), 60(1) 
25 58(3) 
26 60(3) 
28 56(8), 57 (1) 
31 57 (3) 
34 57 (2) 
35 53(2) 
36 5'3 (1) 
37 58(1) 
38 46(5), 58 (1) 

3.2 . 6 6 54(6) 
(Kerby Hill) 7 55(1) 

32 55(1) 
18 55 (2) 



APPENDIX 7 (Cont) • 

Environmental Association 

3.2.7 
(Sandergrove) 

3.2.8 
(Scott's Hill) 

3.2.9 
(Bull Knob) 

3.2.10 
(Mt. Compass) 

3.2.13 
(Clarendon) 

3.2.15 
(Uraidla) 

3. 2.16 
(Hahndorf) 
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Vegetation Types Stands (no. of sites) 

9 45 (2) 
37 45 (2) 
41 45(1) 

13 12(6) 

35(2) 
36(1), 41(3) 

7 
8 

17 
18 
19 
23 
24 
25 
40 

24(2), 33(4), 36(8), 38(4) 
38 (1) 

21 
23 
31 
32 
33 
36 

4 
10 
15 
17 
19 
25 
29 
31 
35 
36 
37 
39 

19 
:2 
27 
29 

30 
31 
36 

10 
11 
17 
20 
36 

38 (1) 
38(3) 
34 (4) 
41 (1) 
35(4) 

41(5), 43(1) 
43(2) 
41(1), 42(1) 
41(3), 42(3) 
41(4) 
42(2) 

26(6) 
4(1) 
26 (1) 
4(3), 9(2), 11(3) 
25(5) 
11(1) 
9(2), 10(2), 25(2) 
9(1) 
9(1) 
10(2) 
11 (1) 
25{2) 

15 (1) 
27 (1) 
6(2), 7(3) 
7(1), 8(8), 15(6), 

16(5), 27(4) 
16 (2) 
6(4), 7(2) 
7(2), 15(6) 

13 (1) 
32(3) (Part in E.A 3.2.17?) 
5(1), 13(3), 17(4), 22(2) 

5(2) 
18(1) 
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APPENDIX 7 (Cont). 

Environmental Association Vegetation Types Stands (no . of sites) 

3.2.17 1 1(1), 29(2) 
(Eden Valley) 2 2 (l) 

11 32 (3 ) (Partly in E.A. 3.2 .16) 
16 30(3), 31 (4) 
14 20(2) 
25 21 (2) 
39 21 (3) 



APPENDIX 8 

Nature Conservation Reserves in the central and north-eastern Mount 
Lofty Ranges (Mitchell et aZ, 1981) and Fleurieu Peninsula 
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(Lamprey and Mitchell, 1979). The plant communities and their species 
are recorded in Davies (1983). 

Reserve Area (hectares) 

1. Charleston Conservation Park (C149)* 53 
2. Cox's Scrub C.P. (C4 7) 537 
3. Deep Creek C.P. (C75) 2,455 
4. Eric Bonython C.P. (CS) 6 
5. Eurilla C.P. (C159) 8 
6. Finniss C.P. (C 146) 67 
7. Kyeema C.P. (C125) 349 
8. Mount ·Magnificent C.P. (C29) 90 
9. Myponga C.P. (C121) 166 

10. Nixon-Skinner C.P. (Cl) 8 
11. Scott C.P. (C40) 209 
12. Spring Mount C.P. (C23) 199 
13. Waitpinga·C.P. (C4) 3 
14. Yulte C.P. (Cl39) 42 
15. The Knoll C .P. (ClS) 2 
16. Lenswood Recreation Park (R12) 17 
17. Loftia R.P. (R.13) 91 
18. Totness R.P. (R4) 43 

*This number refers to the official number used by the South Australian 
National Parks and Wildlife Service. 



APPENDIX 9 

The evaluation scheme used by the South Australian Department of 
Environment and Planning in. the assessment of stands of vegetation for 
Heritage Agreements. A summary sheet used for the evaluation of a 
stand is included. The scheme is based primarily on categorising 
any area on its significance to conservation, on an Australian, and 

A-19 

then state and regional basis. The area is then assessed on 10 criteria 
and scored numerically to give it a ranking within each category. 

ASSESSMENT OF AREAS OF NATIVE VEGETATioN·BEI~G PROPOSED FOR A 
HERITAGE AGREEMENT. 

SECTION I 
A. An area of Australian Significance 

An area must be greater than or equal to 10 ha. 

and (a) contain one or more plant or animal species 
which is considered on an Australian scale 
to be rare, vulnerable or endangered (i.e. 
according to Leigh et al., 1981 for plants and 
the Red Data Book (IUCN} for animals"). 

or (b) is a wetland* 

If these criteria are met the area is in ca.tegory A, therefore 
proceed directly to Question 1. 

1f not proceed. to B. 

B. An Area of South Australian Significance 

Either 

□ 

□ 
□ 

The area does not qualify for an 'A' category beca~se of size 
but still contains plant and animal species considered rare, □-
vulnerable and endangered on an Australian scale, or contains . 
a wetland which falls outside the given definition (but rivers 
and creeks should be excluded from this category). 

or 

contains plant or. animal species which is considered on a .Sout_h □ 
Australian scale to be endangered, rare, depleted, or known only 
from original collection (i.e. according to Specht et al , (1974) 
for plants. Aitken - mammals and Parker for birds). 

* A wetland is defined as a swamp or lagoon which is 

(a) seasonal or permanent 

and (b) salt or fresh 

and (c) surrounded by sufficient native vegetation to provide 
habitat for animals/birds. 
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or 

contains a plant association given priority status l - 10, 
(Davies, 19-83). 

If these criteria are met the area is in category B, therefore, 
proceed directly to Question 1, 

If not proceed to C. 

c . An Area of Regional Significance 

Either 

contains one or more plant or animal species which is considered 
rare on a regional/local level. 

or 

is greater than 250 ha. 

or 

occurs in one of the regions Listed (NOTE' I) which has less- than 
20% remnant native vegetation. 

If these criteria are met the area is in category C, therefore, 
proceed directly to Question 1. 

If not proceed to D. 

D. An Area not considered Significant in any of the above categories. 

None of the above. 

Therefore proceed to Question 1. 

SECTION II 

L Is there a National Park , Government Reserve or Heritage Agreement 
area which is within 1 km radius to which the ptoposed area; 

~ Adds significant habitat not already conserved? 

~ Extends the habitat already conserved? 

□ Neither of the above. 
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2. 

Al'PENDIX 9 (cont.) 

Size of proposed Heritage area. 

~ > 90 ha, 

~ 71 - 90 ha. 

[:] 51 - 70 ha. 

[] 31 - 50 ha. 

[] ~ 30 ha. 

If the area forms a corridor+ bet-weert two conserved areas (i.e. 
National Park, Government Reserve or Heritage Agreement area) of 
native vegetation proceed to Question 4. 

3. That the smallest area the corridor joirts is, 

~ >90ha. 

G 71 - 90 ha, 

[:] 51 - 70 ha, 

□ 31 - 50 ha. 

[] s 30 ha. 

Go to Question 5 

+ corridor: If the most distant (conserved) native vegetation is 
no more than 1 km from the boundary of the proposed heritage area. 
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APPENDIX 9 (cone.) 

4. Shape of area (see NOTE II) (circle appropriate score) 

Large Medium Small 

Ratio of actual to 
ideal perimeter 

( > 100 ha.) ( >50~100 ha;)· 

10 8 
9 6 
7 4 
5 2 
3 1 
1 0 
0 0 

(0-50 

5 
4 
3 
1 
0 
0 
0 

ha,) 
0.8 - 1.0 

> LO - 1. 2 
>1.2 1.3 
>1.3 1.4 
>1.4 1.5 
>1,5 1.7 
> 1. 7 

5. Rarity of plane associations. (according to Davies, 1983) 

10 Priority 1 - 2 

8 Priority 3 - 6 

6 Priority 7 - 8 

4 Priority 9 

2 Priority 10 - 12 

1 Other 

6. Number of major* plant associations 

Region: 

8 

6 

2 

All except Murray Mallee 
and Upper Eyre Pen. 

5 or more 

3 or 4 

2 

l 

Murray Mallee 
Upper Eyre Pen. 

4 or more 

3 

2 

1 

,~ A major plant association is considered to contribute to 10% 
of the total area or cover an area of more than 3 ha. 
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7. Total.number of native plant species recorded 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

All regions except Murray. 
Mallee and Upper Eyre Pen. 

> 76 

68 - 75 

61 - 67 

52 - 60 

44 - 51 

36 43 

28 - 35 

20 - 27 

12 - 19 

4 - 11 

0 - 3 

Murray Mallee 
Upper Eyre Pen. 

> 57 

51 - 56 

45 - 50 

39 - 44 

33 - 38 

27 - 32 

21 - 26 

15 - 20 

9 - 14 

3 - 8 

0 - 2 

8. Landfot'111S increasing habitat diversity 

Th e site h as 1.n a dd. 1t1on to ot h er 
landforms, an Estuary, permanent/ 
semipermanent River, permanent 
creek or wetland 

Seasonal creek 

None of the above 

** circle the appropriate score. 

No. of Landform Components 
(from Laut, 1977) 

l 2 3 

2 3 4 5 

1 2 3 4 

0 1 2 3 
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9. Agricultural value of land 

G Good agricultural land, usually cleared. 

D Marginal agricultural land, often retained uncleared. 

~ Land unsuitable for agriculture,. rarely cleared or not 
~ permitted to be cleared under Soil Conservation Act. 

10a. pegree of modification of plant community 

Vegetation undisturbed; known history of no grazing 
or none apparent. 

Tallest layer undisturbed or with. limited removal and/ or 
shrub/ground-cover layer slightly modified (e.g. a few 
tracks, marked grazing damage peripheral only, known 
history of light grazing. 

Tallest layer undisturbed or partially removed and/or 
shrub/ground-cover layer seriously modified, (e.g. area 
dissected by tracks, obvious graz·ing damage throughout. 

Tallest layer and/or shrub/ground cover layer seriously 
depleted or eliminated. 

!Ob . Invasion by· introduced plants 

No introduced plants- (Black, 1943-1978). 

Minor occurrences of introduced annuals. 

Minor occurrences of perennial introduced plants, but 
no Pest Plants (according to Pest Plants Act, 1975). 

Minor occurrences of Pest Plants (other introduced plants 
with minor occurrences or absent). 

Major occurrence of perennial intro·duced plants (Pest Plants 
with minor occurrences or absent). 

*A major occurrence of Pest Plants. 

A-24 

*A major occurrence occurs where there is serious competition 
with native plants. 
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NOTE I 

Regions which have less than 20% remnant native vegetation:

Lower S.E. 
Murray Mallee 
Mt. Lofty Ranges 
Yorke Peninsula 
Mid-North (E) 
Mid-North (W) 

NOTE II 

We have assumed that ideal shape for a Heritage area (i.e. shortest 
boundary for greatest area) is a circle - square. Therefore, the 
formula is based on the ideal perimeter for particular area. A 
ratio is then calculated of the actual versus the ideal. 

therefore:.-

Ideal perimeter= 4 ✓A(ha.) X 10,000 m 
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SUMMARY SHEET 

SECTION I 

Category A 

Significant features: 

(i) landform:

(ii) biological: 

Rare etc. Status 
species 
Associat;i.<:>n Name 

B C 

Reference 

File No .•..•...•.. 

D (circle) 

* Abundance Plant Association 
in which it is 
found 

* common (c) or uncommon (u) within survey site. 

SECTION II 

Score 
Question 1 

2 
3 or 4 
5 
6 
7 
8 
9 

10a 
10b 

/10) 
/ 10 ) 

TOTAL 

/ 10 
/ 10 
/10 
/ 10 
/10 
/10 
I 5 _ 
/10 

/ 10 

Indicate season 
when site surveyed 

Spring 

Summer 

Autumn 

Winter 
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