


Department of the Capital Territory 

Conservation Series No. 2 

Vegetation of the Ainslie-Majura Reserve 

F. Ingwersen, 0. Evans and B. Griffiths 

Research and Planning 
Parks, Conservation and Lands 
GPO Box 158 Canberra ACT 2601 

Australian Government Publishing Service 

Canberra 1974 



ISBN 0 642 00642 3 

G W Green Printers Melbourne 



Contents 

Acknowledgements, Summary v 
1 Introduction 7 
1.1 The survey area, description and values 7 
1.2 Climate 7 
1.2.1 Average conditions 7 
1.2.2 Microcl imatic variation 3 
1.2.3 Drought and the vegetation 3 
1.3 Methods 3 
1.3.1 Field records 3 
1.3.2 Air photo specification 4 
1.3.3 Analyses 4 

2 Flora of the Reserve 7 
2.1 Minor components 7 
2.2 Al ien species distribution 9 

3 Plant communities 10 
3.1 Natural and modified communities 10 
3.2 Distribution of dominant trees and shrubs 70 
3.3 Community analysis 13 
3.4 Ecological description of the mapped plant communities 20 
3.4.1 General 20 
3.4.2 Descript ion of the plant communit ies 20 

4 Soils 38 
4.1 Sampling methods 38 
4.2 Soil descript ions 38 
4.2.1 Uniform, medium textured soils 38 
4.2.2 Gradational soils 39 
4.2.3 Duplex soils 39 
4.3. Erosion 39 

5 Past land use and vegetation change 1870-1970 47 
5.1 The pattern of land settlement around 1870 
5.2 Unnatural patterns in present vegetation 42 
5.3 The original vegetation 43 

6 Land use, ecological problems and management 46 
6.1 The vegetat ion as an indicator of land use potential 46 
6.2 Casuarina stricta as a serai community 46 
6.3 Fire 4 7 

6.4 Weeds 48 
6.5 Ferti l izers 57 
6.6 Soil erosion 57 
6.7 Replanting of degraded ground 57 
6.8 Vegetation as a teaching resource 52 

Appendix 

ili 



Illustrations 

PLATES 
1 Eastern slopes of Majura 
2 Dead trees 
3 Old quarry on Ainslie 
4 E. bridges/ana community 
5 Callitris endlicheri 
6 Altered vegetation 
7 Mosaic of plant communities 
8 Afforestation area fence 
9 E. rossn community - Majura 

10 E. rossn community — Ainslie 
11 E. rossii with some E. blakelyi 
12 E. rossn community burnt in 1971 
13 Modified E. rossii community 
14 E. rossn — E. macrorhyncha community 
15 E. mannifera community 
16 Modified E. mannifera community 
17 E. melliodora — E. blakelyi community 
18 Highly modified E. melliodora — 

E. blakelyi community 
19 E. bridgesiana community 
20 E. bridgesiana community partly modified 
21 Casuarina stricta community 
22 Cladodes of Casuarina 
23 Casuarina stricta forest 
24 E. pauciflora community 
25 Shrubland 
26 Acacia implexa - Majura 
27 Remnants of fence 
28 Majura landscape 
29 Walking trail - Majura 
30 Walking trail — Majura 
31 E. melliodora 

VI 

vi 
7 
8 
9 

11 
11 
12 
17 
17 
18 
19 
20 
22 
24 
24 
26 

27 
28 
29 
30 
31 
32 
35 
36 
37 
40 
46 
49 
49 
50 

MAPS 
1 Parish, block boundaries 
2 Vegetation communities 
3 Land use capabilities 
4 Fire use options 
5 Alien species problem 
6 Erodability ratings 
7 Vegetation structure 

FIGURES 
1 Meteorological data 
2 Classification dendrograms 
3 Tree, shrub distribution 
4a Site group distribution. Majura 
4b Site group distribution. Ainslie 
5a Percentage stem density 
5b Percentage basal area 
6 Content of species 
7a Soil depth - Majura 
7b Soil depth - Ainslie 
8 Ecological changes 
9 Robert Campbell s Block 76 

10 Pattern of land settlement 

TABLES 
1 Percentage cell density 
2 Classification of sites, species 
3 Map units 
4 Land use capabilities 
5 Burning, fire control options 
6 Al ien species 
7 Erodabil ity bases 

between 40-41 

between 48-49 

2 
5 

between 6-7 

12 

between 14-15 

14 
15 
41 

between 6-7 
16 
45 
47 
48 
51 



Acknowledgements 

The major part of the field work and some analyses were carried out by Mr Owen Evans 
who was employed as a graduate student during University vacation periods. Mr B. 
Griff iths assisted in the field, examined the soil profile data and compiled section 4. The 
senior author supervised the project, collated the data and compiled the report. 

Assistance during field work and laboratory analysis was given by Mr C. Margules, 
Mr D. Thompson and Mr R. Dencio. 

Air photography was arranged by Mr Martin Benson, of the Forest Research Institute, 
Canberra, and advice on comput ing techniques was supplied by Mr P. Milne, of CSIRO 
Division of Computing Research, Canberra. 

Summary 

Ainslie and Majura are two hills with nature reserve status in the ACT. As an aid to man-
agement and the development of sensible land use within the reserve the vegetation has 
been studied as a primary indicator of major ecological and geographical variation 
present in this area 

One hundred and thirty-nine sample sites were distributed adequately across the area 
and by using intrinsic classification methods the differences between sites and their flora 
were related to existing variations in the natural environmental factors and to factors 
resulting from past land use. Two main identifiers of land-use dependent changes in the 
vegetation were: 

1. The presence or absence of alien species in various groups of sites and species. 

2. The presence or absence of species from sites on different areas of land for which 
some knowledge of past land-use exists. 

The report suggests that most of the natural flora probably still remains, but it is now 
present in communities whose structure is not the same as it was at the t ime of first 
European settlement The flora has had alien species added to it. Areas of vegetation 
containing essentially native flora and few alien species were identified by the classifica-
t ion analysis indicating the likely composition of the original communities. Vegetation 
with the original structure may exist but cannot be identified with certainty. 

Historical records were examined which suggest that Brachychiton populneum was 
planted on Majura. That Casuarina stricta was also planted has not been established. Its 
existence as a dominant tree appears to be due at least in part to the exclusion of 
grazing which acted to suppress its regeneration before 1920. It is a natural component 
of communit ies in these hills. 

Land-use limitations in respect of erosion, alien species invasion, fire and vegetation 
quality are derived from the research and summarised in maps at the end of the report. 



Plate 1 Eastern slopes of Majura Native E. bridgesiana community and Casuarina stricta community next to 
pine plantation. Farmland and Canberra airport on cleared land. (Site 58, group J, f igure 8.) 



1 Introduction 

1.1 The survey area, description and values 

Mt Ainslie and Mt Majura (hereafter referred to as Ainslie and Majura) are two hills 
reaching 2762 ft and 2920 ft above sea level respectively on a north-south ridge of acid 
volcanic rocks of Devonian age. These overlie calcareous sediments of the Molonglo 
River formation (Opik 1955). They lie approximately at longitude 149° 10' E and latitude 
35° 1 5 S . 

This north-south ridge forms a natural boundary to the Limestone Plains on which 
Canberra was first built, and divides urban areas from rural land on Canberra s north-eas-
tern side. The latter now contains an airport, forest, some farms and areas for broadacre 
institutional land-use. (Plate 1). 

As isolated areas of t imbered land close to an expanding city whose populat ion is 
conscious of the conservation of landscape and biological resources, the hills are valu-
able assets. They are typical residual hills surrounded by undulating plains (elevation 
about 1800 ft above sea level) and are not unique in the southern tablelands region. 
Because of their proximity to nine schools they offer a valuable field teaching resource. 
Furthermore, they offer much for those who seek scenic views, passive recreation and 
solitude and for those who have only a casual interest in natural things. 

Few biological elements in the study area are not well represented elsewhere in the 
region, but such places are remote from the majority of potential users. The vegetation is 
itself a particularly interesting resource in the context of conservation education. The 
present-day plant communit ies on Majura are available for the purposes suggested 
because of unusual foresight and replanting carried out in the early years of the Aus-
tralian Capital Territory. (See section 5) 

This study was carried out during the 1970-71 and 1971-72 summers to examine the 
plant communit ies in relation to natural factors and past land use and to study the pat-
terns of change which have taken place over 100 years. Although this introduced the 
possibil ity of seasonal bias into the floristic sampling, few ephemerals have been 
observed during extensive reconnaissance inspections at other times of the year. The 
information presented here is to aid in the planning of land-use zones and the manage-
ment of the land as a nature reserve. It is also intended to be a basic reference on the 
area for scientif ic studies and for use by students and teachers who may use the hills as 
a teaching resource. 

The nearest weather stations that provide long-term data are those at Majura (1886, 
closed in 1951), Duntroon (1890-1941) and Kowen Forest (1928-1965) Summaries of 
rainfall from these stations are given in the publication. Climatic Survey, Canberra and 
the ACT, Bureau of Meteorology. Melbourne. 1968. They are presented in figure 1a. 

A summary of temperature, humidity and evaporation based on the Canberra Forestry 
Station (1928-1965) is presented in figure 1 b. 

Wind roses for the hottest and coldest months are shown in figure 1c. These data 
would be inadequate as a basis for detailed microclimatic analyses, but they are given 
here to place the region in a climatic context. 

1.2 Climate 

1.2.1 A ve rag e conditions 
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Figure 1 Summary of meteorological data 



1.2.2 Microclimatic variation 

There is no data available on the variation in any climatic parameter across the area. 
However, a consideration of the hilly terrain suggests that effects of solar radiation are 
maximum on north-northwest aspects and least on south-southeast aspects. As the 
Ainslie-Majura ridge runs roughly north-south, there is ample scope for variation in 
insolation on various slopes to create habitat variation of the type reported by Clifford 
(1954) for the Dandenong ranges of Victoria and by Pook and Moore (1966). 

The dominant wind direction during warm weather is east-southeast and during cold 
dry periods it is northwest. (Figure 1 c). 

Both hills are high enough to have cloud cover on their summits for a few days each 
year. Cold air drainage to the lower slopes and valley floors creates a temperature inver-
sion readily observed during winter when stagnant smoke in it indicates that the zone 
affected may extend to 2200-2400 ft approximately. Variation in insolation, soil moisture 
levels and wind exposure increase the diversity of soil water regime of each slope. 

1.2.3 Drought and the vegetation 

Recurring droughts alternating with extremely wet and milder conditions have been a 
characteristic of the long-term climatic pattern of the region. (Bureau of Meteorology 
1968). Drought has always been part of the environment in recent geological time. 

S ince European settlement it has been defined in terms of noticeable hardship in the 
rural economy. 

Although native Australian sclerophyll vegetation is generally adapted to arid con-
ditions and to wide variations in moisture regimes, it does in fact show stress and suffer 
permanent damage during severe droughts (Pook. Moore and Costin 1966). 

Eucalyptus rossii died in large patches on Ainslie and Majura in 1965. Hearsay records 
of local residents attribute the scarcity of large trees on Majura to the drought of 1897-
1903. The study of the 1965 drought (ibid)affirms the possibility of this. 

It is likely that the natural consequences of drought were aggravated by interaction 
with rabbits, grazing and land clearing by the early pastoralists. (See section 5). 

1.3 Methods 

1.3.1 Field records 

Throughout the area 139 sample plots of 0.1 acre (approximately) were laid out to 
cover the major land units and airphoto patterns. The first 27 plots were 22 yds long, and 
their breadth was paced 10 yds either side of the centre line. Later they were delineated 
as 22 x 22 yd plots. 

In each site, the following records were made: 

1. Complete list of all vascular plant species present. 

2. Tree girths (GBH). each tree stem at standard height (approximately 4.5 ft) being 
scored separately if it measured 9 in or more. 

3. Subjective descriptive notes on community structure and major species. 

4. A halftone photograph (or several) was taken of many sites. 

5. The position of each site was marked on an airphoto and later re-marked on more 
detailed photos, not available during the field work. 

6. A soil profile was examined using a 21/z in or 4 in Jarrett auger. Texture. pH, colour 

and stoniness were recorded. 



1.3.2 A ir photo specifica ti on 

During field work, a halftone x 3 enlargement from 9 x 9 in colour negative Kodak film 
was available This was part of the ACT series 1968 photography (Civil Aerial Surveys, 
Melbourne in collaboration with the Department of National Development) Later, 
specially flown runs of colour prints were obtained. These were x 4 colour enlargements 
of 70 mm negatives of Kodak film 2448. The negative scale was 1:16.000 and the print 
scale was 1:4000 or approximately 5 chains: 1 inch. 

Advice on specifications was supplied by the photogrammetry section of the Forest 
Research Institute, Canberra, which arranged the flights and also holds the negatives. 

1.3.3 Analyses 

The lists of species for each site were prepared for analysis as a primary data matrix of 
presence/absence scores with dimensions 139 (sites) by 183 (species). Species not 
present in at least 5% of the sites were excluded from analysis and the matrix actually 
analysed was 139 x 96 

It was submitted to the CD — 3600 computer at CSIRO, Canberra and a classification 
of both sites and species was constructed using the CSIRO programme CENTCLAS. 
This programme uses the Shannon information statistic as a measure of similarity when 
binary data are presented It constructs a hierarchical classification (figure 2) using a 
polythetic agglomerative sorting strategy (Williams and Lance 1966). For an elementary 
treatment of classification as a method of ecological analysis see Greig-Smith (1964) and 
Williams and Lambert (1959). 

The data were replotted as a joint classification of site and species groups by the 
CSIRO programme TWOWAY (Milne 1972) and a copy of this is presented in table 2. The 
density of entries in each cell is tabulated as a percentage of the total possible in table 1. 

Table 1 Percentage cell density of two-way table 

Species Site group 
group 

A B C D E F G H / J 

1 93 73 52 36 51 31 63 57 55 83 

2 11 51 84 65 78 6 64 27 30 49 

3 37 52 73 71 98 66 69 70 75 7 

4(a) 5 2 2 24 8 29 4 10 27 10 

4(b) (56) 

5 13 6 2 5 68 3 9 13 10 17 

5(a) (20) (22) 

5(b) (14) 

6 63 72 10 3 17 4 24 24 15 32 

7 20 20 9 9 12 64 65 57 31 30 

8 38 23 24 10 14 7 37 16 21 55 

9 11 12 20 77 65 17 17 17 59 66 

10 3 9 34 33 52 9 16 24 22 23 
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Figure 2 Classification dendrograms 



A further computer programme. TREEANAL (Temperly. unpublished 1972) was 
used to process the quantitative tree data It printed the absolute and percentage values' 
of basal area and tree and stem density for each species at each site. Where sufficient 
trees were available, a histogram of stem-size distributions was printed. The stem/tree 
ratio of multi-stemmed trees, the range and mean GBH values were also printed. 

This information assisted in placing sites in community types as named by dominant 
tree types on a map. Plots of relative (percentage) basal area and stem density were 
made for each species on graphs where x and y axes were scaled to represent the 
aspect and altitude of the site The magnitude of these parameters of tree abundance 
was shown as circles where 1 in diameter = 100%. These figures are not included but 
they have been summarized in a series of sketch graphs. (Figure 3). 

The classified site groups were also plotted onto the same axes (figures 4a, 4b) to 
display their correlation with these mapping parameters and to examine their range in 
terms of microclimatic variation in the area. 

Summaries of the importance of each tree species and selected understorey elements 
were plotted onto contour maps which showed the position of each site in relation to 
drainage and exposure factors. These are not included in this paper but were used 
during the compilation of the maps accompanying it. 

In figures 5a and 5b, the relative basal area of the main trees is shown as a histogram 
and the sites have been plotted in the groups produced by classification to reveal how 
the patterns of tree dominance relate to the site classification derived from floristic 
similarity analyses. 

1. The Wisconsin Importance value (Curtis and Mc in tosh 1950) is mathemat ical ly dub ious and obscures the 
in terpretat ion of its separate components In place of this composi te index, relat ive basal areas and re lat ive 
stem densi t ies have been treated separately (F igures 5a. 5b ) (RSD) = (SD) x (To.SD) -1 x 1 0 0 



SITE GROUPS 
SITE NO. 

SPECIES 
Haloragis micrantha 
Poa sp. 
Acacia implexa 
Danthonia pallida 
Hibbertia obtusifolia 
Lomandra f i l i form is 
Cheilanthes tenui folia 
Casuarina strieta 
Acacia aff mearnsii 
Cassi ma quinquefaria 
Dodonaea viscosa 
Danthonia caespitosa 
Hypochaeris radicata 
Oxalis cnrnicuiata 
Cirsium vulgare 
Hydrocotle laxiflora 
Dichelacane sciurea 
Wahlenbergia graniticola 
Acacia dealbata 
Bromus diandrus 
Bromus mollis 
Geranium retrorsum 
Medicago sp. 
Petrorhagia nanteulii 
Rumex acetosella 
Trifolium arvense 
Acaena anserinifolia 
Microlaena stipoides 
Asperula sp. 
Bursaria spinosa 
Danthonia sp. 
Echinopogon ovatus 
Lomandra longifolia 
Marrubium vulgare 
Rumex browmi 
Scirpus sp. 
Bothriochloa macra 
Cryptandra amara 
Briza maxima 
Dillwynia sericea 
Heiichrysum semipapposum 
Hovea heterophylla 
Melichrus urceolatus 
Pimelea glauca 
Pi me lea I in if olia 
Poranthera microphylla 
Stackhousia monogyna 
Themeda austral is 
Galium sp. 
Plantago varia 
Acacia armata 
Acacia bai ley ana 
Bossiaea buxifolia 
Brachycome aculeata 
Chondrilla juncea 
Cymbonotus sp. 
E. blakelyi 

Helichrvsum apiculatum 
Senecio sp. 
Solanum nigrum 
Stellaria pungens 
Plantago sp. 
Pier is sp. 
Davies'a mimosoides 
E. rossii 
Goodenia hederacea 
Lepidosperma laterale 
Stypandra glauca 
Panicum effusum 
Desmodium variant 
E. melliodora 
Tricoryne elatior 
Dianella revoluta 
Glycine clandestina 
Hardenbergia violacea 
E. mannifera 
Hypericum gramineum 
Indigofera australis 
Acaena ovina 
Centaurium erythraea 
Luzula campestris 
Rosa rubiginosa 
Gnaphahum japonicum 
Senecio quadridentatus 
Sonchus asper 
Anagallis arvensis 
Brachychiton populneum 
Carduus nutans 
Convolvulus erubescens 
Cynoglossum australe 
E. bridgesiana 
Vit tad in ia triloba 
Exocarpos cupressiformis 
Helichrysum viscosum 
Rhagodia nutans 
Stipa falcata 
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Table 2 Two-way classification of sites and species 
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Figure 3 Distribution of trees and shrubs in relation to altitude and aspect 
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Figure 4a Mt Majura Distribution of site groups in relation to altitude and aspect 



2800 

2600 

• 114B 

• 113B 

1126B 

• 1101 

112G 

• 108M • 109 J 

S 2400 

I -

123J 

J07B 
• 111B 

• 128M 

• 136F 

• 127G 

1131B 

• 132M 

• 1031 

• 991 

• 1011 

• 102 J 

• 1291 

• 118J 

• 106 A 

H37M 

• 116B 
• 120B 

• 135M 

• 1301 

• 91J 

• 100J 

• 92J 
134M 

»931 

2200 • 124G 

• 115B 

• 117F • 119G 

• 105 A 
• 122M 

• 121G 

• 125M 

• 1381 

• 941 

• 951 

• 901 

• 96A 

• 891 

• 139A • 133A 

• 104M • 97M • 98M 

2000 
H 
180 

S 
180 225 

I 
270 
W 

T " 
315 

T 
T 
N 

T 
M 
N 

ASPECT (degrees) 

T 
45 

- r 
90 
E 

- r 
135 

Figure 4b Mt Ainslie Distribution of site groups in relation to altitude and aspect 



S I T E GROUP 
S ITE NO. 

SPECIES 

H 
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Figure 5a Percentage (relative) stem density of main trees and shrubs (with GBH 9 inches) in site groups A - J 



SITE GROUP 

SITE NO. 

SPECIES 

Figure 5b Percentage (relative) basal area of main trees and shrubs (with GBH 9 inches) in site groups A-J 



The Flora 

Minor components 

From the field plots, a list of 183 species was compiled (appendix 1). Out of these only 
96 occurred in 5% or more of the sites. Among the 87 species remaining were Eucalyp-
tus pauciflora, E. macrorhyncha and E. polyanthemos. Although these are canopy trees, 
they were excluded from the species list used in the classification on the basis that they 
occurred too infrequently in the analysis to contribute significant information. 

The list of infrequent species was 42% of the total. As the spread of sites over the area 
was reasonably representative of all but the smallest units of vegetation dominated by 
the eucalypts mentioned earlier, the size of this fraction is difficult to explain. It suggests 
that the alteration of natural community patterns and the opportunity for invasion have 
resulted in the presence of species not truly naturalized and possibly capable of remain-
ing there only if re-invasion continues. Some are native species now uncommon and 
their distr ibution may have been severely altered during the last 100 years. 

Of particular interest is the occurrence of three species of fern, Cyathea australis, 
Adiantum aethiopicum and Histiopteris incisa, in a quarry that may have formed an 
artificial refuge on the east face of Ainslie. (Plates 3, 4). 

These species are commoner towards the coast where humidities are consistently 
higher. On Ainslie, they occur among rocks in a disused quarry which is adjacent to an 
east-facing creek gully which may once have supported these species before grazing, 
clearing and possibly severe burning destroyed their shading cover. The quarry has a 



Plate 4 E. bridgesiana community. The original structure has been altered. E. mannifera, A. implexa, C. stricta 
and Cassinia sp are common (near site 101, group I. figure 8.) 



vertical face sheltering the site from northern insolation and has broached several 
springs maintaining surface seepage and relatively higher humidity in the area. Further-
more, the ability of a fire to enter the sparse vegetation of the quarry floor is limited and 
much of the ground is bare rock. Bracken fern, Pteridium esculentum, is present also. As 
it usually survives grazing its occurrence here suggests that it has not been more 
widespread in the past and that it, too, is a relic surviving in moister conditions than the 
exposed slopes could provide. Cdllitris endlicheri occurs above Hackett as a single 
mature tree with many seedlings. (Plate 5). It may be a relic or an invader, but there is no 
early reference to its presence in the area. 

In general, the flora of the hills is typical of the drier emergent hills of the tablelands 
(CSIRO, 1969) but E. bridgesiana and E. pauciflora have strong affinities with the true 
mountain vegetation communities to the south-west. 

2.2 Alien species distribution 

The sites on Majura (numbers 1-88) contained 142 species of which 32 were aliens 
(23%). On Ainslie and the ridge between the hills which is mostly old grazed land, sites 
89-139 contained 142 species also. Some are unique and some are common to Majura 
and of these, 21 were aliens (15%). The alien content of the 183 species in all sites was 
24%. The alien content of the rejected 87 species was 31%, greater than the overall 
average level. 

An analysis of the alien content of the 96 species by groups is given in appendix 1 and 
figure 6. 

Plate 5 Calliths endlichen, lower slopes of Majura. Seedling regeneration is already producing seed (site 77) 



Plant communities 

Natural and modified communities 

It is difficult to say just what the original vegetation looked like. There are now some 
areas with a more or less homogeneous canopy but they are probably more or less even 
aged regeneration stands. 

E. macrorhyncha and E. polyanthemos, preferred by early settlers as fence post and 
firewood sources, have been selectively removed and their original distribution cannot 
be stated with much certainty 

The variation in physiognomy of various communities may be a useful indicator of how 
disturbance has contributed to their present form. An examination of their alien species 
content may also supply further information on this point. Costin (1954) pointed out that 
differences in the alien content of communities must be interpreted in terms of the sui-
tability of available invaders to the original vegetation types and to the type of conditions 
created by modification of them. This means, for example, that if no species suited to 
invading bare rocky dry slopes are available, a low alien content of communities on such 
sites may not indicate minimal disturbance. Aliens invading various communities may be 
useful indicators of site conditions. Frequently, more is known of the autecology of weed 
species than of natives. Some are known to favour eutrophic sites (Hordeum, Onopor-
dum, Marrubium) such as sheep camps while others are unselective invaders (Bromus 
diandrus, Cirsium vulgare). The absence of species known to be sensitive to grazing 
pressure such as Casuarina stricta is another useful indicator of change in communities. 

The presence of ring-barked trees in a few areas indicates the type of disturbance that 
has altered the original vegetation 

On airphotos (plates 6. 7) and in plate 8, changes in composition caused by fence lines 
can be seen. When the original boundaries of the NSW land tenure blocks of around 
1870 are compared with these, they are found to correspond exactly, suggesting a very 
early origin of these patterns caused by the early settlers of the district. 

It is useful to compare the distribution of the main trees and shrubs on similar land 
units having similar aspect and altitude on Ainslie and Majura. Differences revealed in 
this way may be attributed to differences in the land use history of each hill. This is dis-
cussed in section 3.2. 

Distribution of dominant trees and shrubs 

In section 1.2.2 the role of microclimate in determining vegetation patterns was suggest-
ed. On similiar land units as defined by altitude and aspect, similar communities should 
be found. This has been examined, using the patterns of abundance of the dominant 
trees as indicators of habitat types. When Majura is compared with Ainslie by this means, 
differences do become apparent. 

In figure 6 a set of graphs summarises the results of this analyses. It is a form of direct 
gradient analysis (sensu. Whittaker. 1967). Two axes, representing altitude and aspect, 
define the position of each site on the graph. At each site the abundance of a given 
species was plotted using a circle with diameter proportional to abundance. Where a 
species' habitat is strongly correlated with microclimate, as defined by these axes, clus-
ters of sites where a species tends to occur abundantly are found and peripheral to these, 
sites have decreasing amounts of the species.' This has been successfully done for the 
more natural vegetation of Tidbinbilla Valley (Ingwersen, unpublished), and therefore has 
been attempted for Ainslie and Majura. 

i Abundance was described using relative density and relative basal area (See section 1.3.3). 
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Plate 6 Vegetation altered by grazing, tracks and construction activities, lower Ainslie Valley behind Campbell. 
E. melliodora —E. blakelyicommunity. 

Plate 7 Mosaic of plant communities showing the effects of past land-use history. The fenceline on the lower 
right of the pines indicates the original block 76, boundary of 1874. 



Plate 8 The western boundary fence of the afforestation area' defined around 1915, has separated grazed and 
ungrazed land for half a century. Left of fence is E. goniocalyx with Danthonia pallida tussock grass. Right of 
fence is E. mannifera. 
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Figure 6 Al ien content of 96 species according to the classified 
groups, content of total 183 species and content of 87 
rejected species not classified by analysis (group R) 
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In f igure 6. three grades of correlation trends have been summarised Some regions of 
the graphs are not represented in the study area. 

Dif ferences exist between each hill in terms of absolute range and the strength of cor-
relation in each case. This is most apparent in the cases of E. pauciflora. E. blakelyi, E 
macrorhyncha. Exocarpos cupressiformis. Acacia implexa. Brachychiton populneum and 
Casuarina stricta. 

B. populneum was planted (possibly replanted) on Majura (Murphy. 1963) It has 
spread to occupy a definable microclimatic range, cool and moist at the highest elevation 
on Majura. Its absence from Ainslie suggests that it was introduced only to Majura. Early 
pastoralists valued it as drought fodder, as they did C. stricta. 

The distr ibution and age class of trees of E. melliodora have been altered by clearing 
in some areas. Only weak correlations have been shown for most species and these 
might have been stronger if disturbance had not taken place within the range those 
species could occupy. 

Species with approximately similar ranges on each hill are E. melliodora, E. mannifera, 
E. rossii. Acacia mearnsiiand E. bridqesiana/E. goniocalyx,1 

Some species may have disappeared from areas where they were originally present. 
Early records refer to E. macrorhyncha on Majura where it is no longer present. (Figure 
9). Casuarina stricta was common where it is barely present today. The community once 
contained trees large enough to be used as surveyors corner markers. (NSW Lands 
Department 1859-1885, figure 9). 

At tempts to reconstruct original tree densities from survey records using the method 
of Cottam and Curtis (1956) were unsuccessful. There was wide variation in the results 
probably due to the fact that surveyors did not necessarily select the nearest tree but 
used the nearest one of sufficient size and type likely to remain as a permanent marker 

Community analysis 

Using the two-way classification, table 2 (see section 1.3) the floristic composition of each 
site group was compared. The environmental characteristics common to each site group 
were also examined by plotting each group on to an altitude/aspect graph. Variation in 
soil depth, textures and pH occur within each group. There is a tendency for deeper soils 
to occur on footslopes (Figures 7a, 7b). 

The major canopy trees in each species group were used to name community types 
and the associated species were used as indicators of naturalness and ecological charac-
teristics of the communities. In figures 5a and 5b the quantitative measure of these trees' 
contr ibut ion to the community is shown and the histograms show that the dif ferences 
between site groups suggested by their floristic content is paralleled by the variation in 
abundance of the canopy trees and major shrubs. 

The vegetation of the site groups A, B, G and J has been taken as the best approxi-
mation to the original natural floristic community types because: 

(i) These sites do not correlate with alien-rich species groups. 

(ii) Their dominant trees are distributed approximately within ranges identif iable with 
def inable microclimatic characteristics. 

(iii) They occur in areas which are relatively uncleared and ungrazed. 

Vegetation in sites of groups D, F, A, H and I is considered to be derived from original 
communit ies as a result of disturbance because — 

1 These two have been treated as one complex, a result of imperfect taxonomic knowledge early in the 
survey They occur in mixed stands E. goniocalyx sems to occur on lower and middle south-west slopes and 
is uncommon 
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I P I i A i T 
<>/' / ¡ u r l i on f's 

P a r i s h <>/ / ' • 

C O U N T Y O F M U R R A Y 
A/iplin/ tin- under thr rimise nf t/w Or>wìt J.a/lt/.t Alirliuhoii Art <>t' Mtiì.lp 

' ' / ' ' • ••> '1/ / 

S a l i ' a l ( . h e a r U x y t i r i . t / ' ' f t < n , r / g y A _ 

f i m i l i r u l u i i* M / a i 'J/> 

f u i i / ì r ' ! ? : , j / ì ' 9 ciùon i o l soltù to Geo Cunyibell 

Septrfcl4uuc42}Jcirri4sJ)cirrni7ciiJ DndHo»cd !4*0ccrS 7 87 K>S7IBCt 
•V , » 

110 

I J F 

' ¡\>r7b) l'Old, UUi $7sto 

S4a é>6,6 
/ o o * 

. i f W u i i i u fi cCóose. 

ÓOox. t r Z L 
• « J u «ut ' 

I c- 6 

» F 4/)a£ Cp 

V Ì 
7 > > 
». | ^ 
Si J 40c*c Cr 
y 

' f«-rt- 3 £ ' 

¿1.. f» m«p 
Oro llccrrtpò^l 

/SMSac jO**f ~ •« tr~ 
NI ~ 
K 

i 
( / e & r t i f l ^ C u s n p Ó e l i / 

j t f " 

<M • Hlìlr 

V I 3 C 1 / 
nt (¡ueanbeyen 

L :•:;>}\ry Lei 

Per Hon 76 

/ 
4Ì?NovU887 

^ i o . j .
 1 

» 115" 

SO oc/ 

.1 09 - U> 00-76/ 

; W 

« T,J1i - tocU; £ku-nt<Kfy 

i 40acÓP 

' / / a * - •.<' ' «* ? 

TRACED FOR 
COMMONWEALTH 

hauram preporrà^ ^ / . / < ! 

«z 
<5 
e ^ 
e 

Kft'rrrnn- lo Corner». 
Branny j fY*w* 
ZA}' . / t o a ' /s ?-<s 
/ < f j ' OiLrrt 70 

i / i f necu-

/ J i 
_ , J-7 •• 
/ Ì . I 

/ÌOJ- il 
.<te 

X • ;ó 
/ó 

> 
Scale 20 Chain« lo mi litcb. 

MartwH in accordant» -wàh./wyM/«/«ww 

JnJtritmfiU u.ted u> Sunty Gw-tmjn/irvti'r 
DaU of Surfer ^ 

Va/»«* oChiyìt umwifa 
r»ncinj£si IS 4 YuLcI. B 87 tiOtSfc^nuy ,1 

•r-tA »rp> •/* • 

/.IfWkMvf .V«r»f»or 

Figure 9 Robert Campbell s Block 76 in the Ainshe-Majura saddle area. A surveyor s annotations record 
oak where today only a few senescent trees remain 



(i) These sites correlate with alien-rich groups (except H). 

(11) Their structural organisation appears unnatural, often deficient in shrubs, 

(lii) They occur in areas which have obviously been disturbed by clearing and grazing. 

Vegetation in sites of groups E and C is considered to be a derived form because: 

(i) It is dominated by Casuarina stricta in pure stands or mixed with irregularly occur-
ring emergent E. bridgesiana or E. melliodora. 

(n) These sites are in areas known to have been altered by pastoralists probably 
interacting with drought condit ions and rabbits. 

(ni) These sites occur only on Majura whereas land on Ainslie with similar alt i tude and 

aspect is dominated by eucalypt communities. 

In the following discussion of plant community types, combinations of dominant trees 
as revealed in table 3 are considered to be 'associations (sens tat.) The mapped com-
munities are named in similar terms and each unit is a synthetic combination of the types 
derived from the phytosociological analysis. Ecological relationships between the com-
munities of each site group are shown in figure 8 

Table 3 Map units and species associations' 

Map unit (map 2) Site group type Species group (associations, sens lat.) 
(communities) ^ 2 3 4a 4b 5a 5b 6 7 8 9 10 

1 E. rossu 

2 E rossn -E. macrorhyncha 

3 £. mannifera 

4 E. melliodora E. blakelyi 

5 E bridgesiana 

6 Casuarina stricta 

7 Brachychiton populneum 

8 E paucitlora 

9 E. polyanthemos 

10 Shrub communit ies 

11 Grass and pasture 

B 
H 

G 
F 
H 

C 
E 

D 

1 2 3 
1 2 3 

2 

2 

2 
2 

2 
2 

5a 

3 4a 4b 
3 

3 
3 

3 
3 

4a 
5a 

5b 

4b 

6 7 8 
6 7 8 

8 

8 

8 

10 

9 
9 

9 
9 

10 

10 
10 

10 
10 

10 

Alphabetical and numerical codes refer to site and species groups and are as used in table 1. f igures 2 and 8 



Plate 9 E. rossii community. Woodland on the west face of Majura. Shrubs are not prominent, but Danthonia 
pallida forms the dominant ground cover. Site 88 is located in original block 76 of Robert Campbell, 1874. 

Plate 10 £. rossii community with Daviesia mimosoides and Dichelachne sciurea. This dense stand is on stony 
ground above the Ainslie summit road on a westerly aspect. (Site 107, group B. figure 8.) 



Plate 11 E. rossii community with some E. blakelyi. Acacia implexa and A. mearnsii form a patchy but tall 
understory over Danthonia pallida and Dichelachne sciurea. 



Plate 12 E. rossiicommunity burnt in 1971. C. strida understorey burnt and cover of tussock grasses 
temporari ly reduced; western aspect below Ainslie summit. (Site 11, group B, figure 8.) 



Plate 13 Modi f ied E. rossii commun i ty adjacent to pine plantat ion, eastern footslopes, Majura. Shor t grazed 
grasses are Stipa falcata and Danthonia caespitosa. Open-grown t rees have spreading crowns. Shrubs are rare. 
(An area of type H, f igure 8.) 

3.4 Ecological description of the mapped plant communities 

3.4.1 General 

A two-way table of the analyses of both site types and species groups produced nodes of 
correlated species presence scores, thus suggest ing concepts of plant associat ion and 
their preferred environmental range. 

Not all of the map units were generated by such numerical analyses. In table 3, the 
map units are shown against the site types associated with them in the numer ica l ana-
lyses, if applicable, and the species groups, associations (sens lat.), in turn associated 
with them. The map units are synthet ic simpl i f icat ions of the results of numer ical and par-
tially intui t ive analysis. 

In f igure 8, a diagrammatic representat ion of the possible relat ionships be tween all of 
these is proposed. It is based on predicted microcl imat ic patterns and known d i f fe rences 
in past land use patterns, and the alien content of various associat ions is used as fur ther 
ev idence of the direction of change in communit ies. 

In the discussion, where a unit is te rmed original ' it appears to be the best approx i -
mation to the original now available for study. It is understood that all communi t ies have 
been al tered in some way in the last 100 years. 

3.4.2 Description of the plant communities 

The communi t ies described in this section are synthetic units, broadly de f ined and 
including one or more component associations as shown in f igure 3. These are e i ther too 
small for mapping or have poorly def ined boundaries. 



Eucalyptus rossii community 

Composition 

E. rossii occurs in pure or mixed stands of open forest. E. mannifera and E. melliodora 
may be present in significant amounts. (Plates 9 .10 .11 and 12) 

Shrubs may form a regular understorey. but more often this is patchy and the size and 
age of the species may vary widely. The principal species are Acacia mearnsii, A. 
implexa, Casuarina stricta, Cassinia quinquefaria, Dodonaea viscosa and Daviesia 
mimosoides. Less common are Exocarpos cupressiformis and Indigofera australis. 

The ground layer is often patchy if there is much bare rock, but if continuous cover is 
developed it may be dominated by Danthonia pallida tussocks, Stypandra glauca bushes 
and the creeper. Hardenbergia violacea. 

Other common species which contribute less cover are Hibbertia obtusifolia, 
Lomandra filiformis, Cheilanthes tenuifolia, Danthonia caespitosa, Wahlenbergia grani-
ticola, Goodenia hederacea, Lepidosperma sp., Dianella revoluta and Glycine clandes-
tina. 

Distribution 

This community is present on both Ainslie and Majura at middle and lower elevations 
on north to north-west aspects, often on skeletal soils. 

Ecology 

The original type is represented in f igure 8 as type B. The community has a low alien 
content but this may merely be a result of the incompatibility of most available weeds 
with extremely xeric condit ion on skeletal soils. Stands with more or less even canopy 
cover are taken to be the best representatives of the type. 

Casuarina stricta is present as a mixed age population. As it is susceptible to sheep 
grazing, this implies little alteration by stock in recent times at least. This tree probably 
replaces E. rossii when gaps form and if the gaps are man-made and large, may establish 
as a long-term serai stage in the succession; E. rossii may be unable to re-establish 
under the dense canopy. 

Cheilanthes tenuifolia is known as rock fern' and its presence in this community may 
be related to the nature of the ground which is frequently rocky with crevices for root 
penetrat ion and moisture channels suitable for such a species. Rocks also exclude 
potential competitors and this may be a factor controll ing its distribution. This species 
may be absent from sites with denser tussock grass cover. 

Severe drought in 1964-66 killed many trees in this community (plate 2), (Pook. Moore 
and Costin 1966) and the nature of the recovery pattern has not yet been studied. 

Modified communities 

Sites of type H (figure 8) frequently have E. rossii as a dominant tree but lack much of 
the associated shrub understorey and ground layer. These areas have been grazed and 
incompletely cleared. They are sites of lower slopes, possibly ecotonal with E. 
melliodora communities. (Plate 13). 

The grasses Stipa falcata and Panicum effusum are prominent. These may have 
replaced Danthonia pallida, D. caespitosa or Themeda australis (Moore 1955) Rhagodia 
nutans and Tricoryne elatior are common herbs in the sward. Cirsium vulgare and 
Hypochaeris radicata occur as ubiquitous and non-selective invasive weeds, and some 
Chondrilla juncea may be present on sites with a disturbed soil surface Rumex ace-
tosella is a relatively unselective weed brought in by grazing but does not indicate exces-
sive eutrophication 



Plate 14 E. rossii — E. macrorhyncha community near site 107 on Ainslie. These isolated trees amongst £. 
rossiiare probably a relict stand. The main shrub is Daviesia mimosoides. 

2 Eucalyptus rossii —E. macrorhyncha community 

Composition 

Because E. macrorhyncha occurred in less than 5% of sites used in the formal analysis, 
it was excluded; however, it has been mapped with reference to the field records and 
airphotos. 

Its appearance suggests that it is a fragment of a community possibly more widespread 
in the past. It now occurs on land once held as a military reserve and from which t imber 



cutters might have been excluded This species was preferred by settlers for fence 
posts. Light grazing occurred in this area during its tenure by the Royal Military College. 
Duntroon. 

Where it occurs with E. rossii, it shares a similar understorey. On other sites, it occurs 
in modif ied communities as isolated groups of trees. (Plate 14). 

Distribution 

The community occurs on the ridge above the Ainslie summit road on a western 
aspect and as scattered individuals on the lower eastern slope of that ridge towards the 
airport. 

Eucalyptus mannifera community 

Composition 

E. mannifera occurs as pure stands or in mixture with E. rossii or E. melliodora. The 
mixed stands reflect the ecotonal condit ion in which some of this community has devel-
oped. Stands close to E. rossii communit ies may be on skeletal soil or rocky ridge sites 
carrying E. rossii and within a short distance, deeper rubble soils (fans) or depression 
may support E. mannifera. On footslopes where the community is best developed, stands 
containing E. melliodora are found as that species occurs as the dominant member of the 
communi t ies lowest in the slope sequence In these areas also there has been removal 
of t imber and alteration of the boundaries of the original type. 

E. mannifera forms open forest or woodland and trees may be clumped and multi-
stemmed or well spaced, generally with one or two stems. 

Some understorey species are common to the E. rossii community, but Acacia mearn-
siiand Casuarina stricta are uncommon. 

An important shrub is A. implexa, which may be present as a seedling or tall shrub or 
tree 

The ground layer is usually dominated by tussocks of Danthonia pallida and 
Dichelachne sciurea. Stipa falcata is not present. 

An association of low. woody, heathy shrubs seems to be closely tied to this com-
munity. They occur between tussocks in larger gaps or where grass is sparse. They may 
contr ibute significant cover, but even if sparse, may occur rather constantly in this com-
munity. Their ecology needs further study as they are producers of attractive wild 
flowers. In this association the fol lowing species occur: Cryptandra amara, Dillwynia 
sericea, Hovea heterophylla, Melichrus urceolatus. Hibbertia obtusifolia is present in this 
and other communit ies and C. amara occurs in the E. rossii community also. 

Herbaceous species with a similar distribution include Helichyrsum semipapposum, 
Pimelea glauca, P. linifolia, Stackhousia monogyna, Pultenaea cunninghamii, Putt, 
subspicata. Putt, procumbens. Almost no aliens are present. 

Distribution 

The best examples of this community have almost pure stands of E. mannifera and 
occur on the south-west slopes of Majura near the grazed area of the saddle joining it to 
Ainslie. (Plate 15). On Ainslie. slopes behind Campbell contain good examples. 

Ecology 

This community is best developed on the footslopes where the soils are deeper or 
composed of rubbly colluvial detritus or where surface and ground water run-on is rela-
t ively high. E. mannifera avoids rocky sites within the same area and E. rossii may occur 
on such ground Its preference for the cooler slopes suggests that a higher requirement 
for moisture may dictate its distribution pattern to a large extent 



Plate 15 E. mannifera communi ty , on the footslopes of Majura near water tanks in the saddle area. Scat tered 
Acacia implexa and Danthonia pallida tussocks are the understorey in a stand of t rees probably k i l led in the 
1965 drought Drought death is not common in this species. 

Plate 16 Modi f ied £. mannifera communi ty on western footslopes. Majura. View from walking track. Absence 
of understorey isdue to grazing. 



Almost no drought-kil led trees of E. manmfera have been found even on xeric sites, 
suggesting that its roots are in deeper soils where moisture lasts longer 

Modified communities 

Under light grazing a similar change may occur as with E. rossii with loss of shrub 
understorey (plate 16.) However, f igure 8 suggests the result of severe alteration to the 
original E. manmfera community could be its replacement with Casuarina stricta. 

E. melliodora —E. blakelyi c o m m u n i t y 

Composition 

This community originally occupied the lower slopes and part of the surrounding plain. 
As this was also the easiest land to develop for pastoral use. this community has been 
extremely modified. Only the marginal areas of its original distribution were less altered, 
but being on steeper land on the lower and mid-slopes, they do not represent the 
opt imum centres of distribution of the original type. However, they remain as the best 
approximation. Both E. melliodora and E. blakelyi occur well up on the west face of 
Ainsl ie where they are associated with shrub understorey and native grasses. Modif ied 
areas of this community generally lack shrubs and may contain many alien species. 
(Plate 17) 

In f igure 8. type G may represent the least floristically altered community as it 
occurred on upper slopes 

The main canopy trees are E. melliodora and E. blakelyi. No consistent lower tree 
layer occurs but Casuarina stricta is present and locally may contribute significantly to 
stem density and basal area Amongst the shrubs Acacia mearnsii is usually present and 
although scattered in patches, could after fires, form an even understorey. A. implexa is 
less common. 

The ground layer may be dominated by tussocks of Danthonia pallida with Danthonia 
caespitosa or Dichelachne sciurea, Hibbertia obtusifolia, Lomandra filiformis, Cheilanthes 
tenuifolia, Hypochaeris radicata, Wahlenbergia graniticola, Desmodium varians, Dianella 
revoluta. Glycine clandestina and Hardenbergia violacea which add richness to the 
ground layer, some of these making little cover Cymbopogon refractus (a rare grass in 
this area) has been found on Amshe near the summit road. These species occur in other 
communi t ies on the slopes as well (e.g E. rossii community) 

Few alien species are present but Hypochaeris radicata is common. 

Distribution 

The less disturbed remnants on the slopes occur only on Ainslie at lower and middle 
elevations and north to north-west aspects E. blakelyi tends to follow gull ies to the 
higher levels. E. melliodora also occurs on open slopes 

Ecology 

As discussed above, this community seems to be a remnant of one which once 
occurred on the footslopes and plains (Figure 8. type G) E. blakelyi favours wetter sites 
or those with deeper or heavier soils on the plains E. melliodora has been thinned out in 
the pasture areas and its appearance is quite unnatural now 

Modified communities 

As a result of pasture development, usually without improving species or fertilizers, 
thinned t imber and suppression of regrowth have produced a very open park-like 
woodland in places Trees are usually over 50 ft tall and stag-headed. Sites of type F 
have arisen in this way (Plate 18). 



Plate 17 E. melliodora E. blakelyi community. Grazing has suppressed the understorey. Grasses include 
Danthonia caespitosa, Stipa falcata. Alien herbs enrich the ground layer. (Site 135, type H, figure 8.) 

Danthonia caespitosa and Stipa falcata are the main species in the present sward. 
Themeda australis may have been present originally but it does not tolerate grazing. 
Dichelachne sciurea is a woodland and forest species and may not have been present in 
much of the area developed for pastures. 

Hypochaeris radicata and Cirsium vulgare are common weeds. C. vulgare can 
dominate neglected pastures. Other invasive weedy aliens present are Bromus diandrus, 
Bromus mollis, Medicago sp., Petrorhagia nanteulii and Trifolium arvense. Where trans-
fer of nutrients from the pasture to an area such as a sheep camp has resulted in 
eutrophication, Marrubium vulgare, Rumex acetosella, Rumex brownii and Hordeum 



< 
Plate 18 Highly modif ied E. melliodora — E. blakelyi community. Open-grown E. melliodora in a grassland of 
Stipa falcata. Acacia implexa is rare. The more open grassy areas of this type are mapped as grassland (an area 
of type G, figure 8.) 

leporinum may occur. This can be seen at the top of the horse paddocks just below the 
fenced boundary of the main t imbered areason Majura. 

Casuarina stricta is not present, having died out when regeneration was suppressed by 
sheep grazing. It reappears at the boundary fence of the pastures above Hackett and can 
apparently survive with rabbits but not sheep. Cattle reputedly do not destroy it. It could 
be re int roduced if any pastures are to be revegetated with native species. 

If stock could be withdrawn, trees in this community could regenerate but shrubs might 
not return for some time. Ripping the soil would hold water and allow penetration of light 
rainfall. Acacia implexa has regenerated readily in response to this treatment and some 
rabbit-proof exclosures would be useful in assisting the growth of new plants. (Plate 26). 

5 Eucalyptus bridgesiana community 

Composition 

There is wide variation in the physiognomy of communities dominated by E. brid-
gesiana. It occurs as open forest, woodland or open woodland depending on its position 
on the slope and the degree of disturbance caused by pastoral land use. 

It is a species regarded as relatively useless by pastoralists for f irewood or fence posts 
and its boundaries may still be approximately natural. (Plate 20). However, its relative 
density and growth form has probably altered. On lower slopes, often in association with 
a few trees of E. melliodora, it tends to grow stag-headed and with a poor form. (Plate 
19). On upper slopes, smaller trees also of poor form grow closer together and E. man-
nifera may be associated with them, especially just above the lower break of slope on 
cooler aspects. 



Plate 19 E. bridgesiana community, partly modified by grazing. Note lack of shrub and regeneration although 
the stand of trees is of mixed age. (Site 71. type I, f igure 8.) 

Because of an inadequate knowledge of their taxonomy and distribution, both E. 
goniocalyx and E. bridgesiana were recorded jointly. Later field work showed that E. 
goniocalyx occurs in the same range but favours south-west slopes at most alt i tudes on 
Majura. None was found on Ainslie but it is reported as being present. (Brooker priv. 
com.) 

In mixed stands E. melliodora may occur, especially on western slopes at low eleva-
tions. E. bridgesiana favours gullies in such situations. E. rossii is a rare associate. E. 
mannifera is common. 



Plate 20 E. bridgesiana community partly modified with a dense shrub understorey of Dodonaea viscosa, 
Acacia dealbata, A. mearnsii and Daviesia mimosoides. Grasses include Poa spp. and Danthonia caespitosa. 
(Site 102. type J. f igure 8.) 

The understorey may contain Casuarina stricta of any size and age. Grazing and fire 
probably influence the extent of its occurrence. 

Other lower shrubs that contribute to the understorey significantly include Cassinia 
quinquefaria, Dodonaea viscosa, Acacia mearnsii and Exocarpos cupressiformis. 

The ground layer consists of Danthonia pallida tussocks, Dichelachne sciurea and 
Danth. caespitosa. Stipa falcata is not present. Minor shrubs include Hibbertia obtusifolia 
and Indigofera australis. 

Herbs making little cover but appearing rather constantly include Lomandra filiformis, 
Pimelea glauca, Plantago varia, Acaena ovina, Centaurium erythraea, Gnaphalium 
japonicum, Senecio quadridentatus, Vittadinia triloba and Helichrysum viscosum. 
Cheilanthes tenuifolium is rare. 

Hypochaeris radicata and Cirsium vulgare are common though often insignificant. 

Eutrophic weeds are rare. 

Distribution 

The community is best developed on south-east, south and south-west slopes at 
middle or upper altitudes on Ainslie and on north-east (where it has been largely 
modified), east to south-west aspects on Majura. 

Ecology 

This unfavoured tree probably remains in the original range and it appears to be long-
lived, thus providing some of the taller trees in stands that otherwise consist mainly of 
younger regrowth of other species including Casuarina stricta. 



Plate 21 Casuarina stricta community developing under a highly modif ied E. melliodora community of open-
grown trees. On Ainslie, such dense thickets are uncommon. C. stricta is an understorey species with other 
trees. (Near site 128.) 

In figure 8, modification of an original E. bridgesiana community, type J, is suggested 
as an origin of some types of the Casuarina stricta community. This tree remains emer-
gent with E. melliodora on the north-east slopes of Majura, over Casuarina stricta 
woodland and open forest. 

This area may be marginal for the species on this soil and rock type. It favours moister 
and colder sites. Its growth seems greater than that of E. melliodora on rocky ground 
provided that it grows on the cool slope. It may be insensitive to the levels of soil calcium 
suggested by Moore (1961) as being important in delimiting the E. melliodora com-
munity. 

Modified communities 

Where there has been little clearing, moderate or irregular grazing and no pasture 
improvement, regrowth has been suppressed or reduced but the gross features of the 
community as it occurs on lower slopes remain. In figure 8, type I represents the 
changed community which has acquired a few alien species and lost its native shrubs. 

Some Casuarina stricta may remain with Acacia mearnsii; A. implexa is not so common 
nor is Dodonaea viscosa. The weedy shrub, Rosa rubiginosa is common. 

In the grass sward, Danthonia caespitosa may be dominant and the weed species 
Bromus mollis, Rumex acetosella, Rumex brownii, Chondrilla juncea, Plantago lanceolata 
and Anagallis arvensis occur. 

Distribution 

Modified communities of E. bridgesiana occur on the lower slopes, often adjacent to 
modified E. melliodora — E. blakelyi communities. On Ainslie, the change from E. man-



Plate 22 Cladodes of Casuarina form a dense surface mulch between grass tussocks. Majura, west face. 

nifera to E. bridgesiana communities on the east slope and valley behind Campbell, 
cannot be clearly related to change of slope or drainage. The original community bound-
ary occurred where most alteration due to grazing or clearing has taken place. 

6 Casuarina stricta community 
> 

Composition 

Casuarina stricta forms open and closed forests where E. bridgesiana and E. 
melliodora may be present as emergents. (Plate 21). It may be considered as the com-
munity dominant with these emergents or as an understorey in open eucalypt woodland. 



Plate 23 C. stricta forest on eastern face of Majura. Shrubs are rare. Dichelachne sciurea is the main grass 
(Site 70, typeC, figure 8.) 

This is type C. (Figure 8). In some stands Brachychiton populneum is an associate tree. 
This is type E. (Figure 8). 

Casuarina stricta (type E) 

Casuarina stricta (type E) occurs as open or closed forest with suppressed eucalypt 
stems present or absent. They may grow in mosaic patches with C. stricta as trees of 
similar size or larger and E. rossii is common. 

Associated species are common to E. rossii communities, the type which C. stricta has 
probably replaced. (Plate 23). Relatively few species grow under the densest c lumps of 



trees and the dense cladode litter reduces even the growth of grass in some cases 
(Plate 22). 

Important shrubs include Acacia stricta, A. mearnsiiand less often Dodonaea viscosa. 
If present, Dichelachne sciurea, Danthonia caespitosa, Stipa falcata and Poa sp are 

the main grasses. 
The herbs. Acaena ovina, Centaurium erythraea, Gnaphalium japonicum, Senecio 

quadridentatus, Anagallis arvensis, Oxalis corniculata and Cheilanthes tenuifolia are also 
found. 

Distribution 

This community is well developed on Majura, but almost absent on Ainslie. It is best 
developed at higher and middle elevations on east, south to north-west aspects. 

Ecology 

Other communities occur within this microclimatic zone on Majura and Ainslie. The 
absence of the community from Ainslie, which has had a different history of land use. 
suggests that its development is due to some factors associated with land use. The 
replanting of C. stricta was advocated in 1915 (see section 5) but no documentation 
showing that this was done has been found. The present boundaries are probably the 
result of the exclusion of grazing at that time, regeneration having come from the availa-
ble seed trees still present at that stage. 

Among Casuarina stricta trees are stumps, emergent eucalypt stags and some sapling 
regrowth. Changes in C. stricta stand height or density and the proportion of associated 
eucalypts, occur at old fence lines, corresponding to the original 1870 block boundaries 
(see section 5). 

C. stricta is associated with species common to many other stand types. 
From the above points, the conclusion has been drawn that it is a serai community, 

replacing eucalypts removed by drought, clearing, rabbits and sheep. This is shown in 
figure 8. 

C. stricta existing in the understorey of the original vegetation, would have been a gap 
coloniser of E. rossii, E. mannifera or E. bridgesiana and E. melliodora stands. With the 
devastation of timber over wide areas, the rate of reinvasion of deforested areas by 
eucalypts would have been slow, seed trees being at the margins of gaps. C. stricta if 
present could have established quickly, and having a winged seed may have had some 
extra advantage in covering bare areas. Its shade is considerable, and once a thicket was 
established it would be unlikely that eucalypts could invade it It is susceptible to wind-
throw on skeletal soils and such gaps may permit other species to enter the community. 

Its relation to burning patterns is not known and will need future study. 

Casuarina stricta (type C) 

Casuarina stricta (figure 8, type C) has a similar associated flora and rarely contains 
Brachychiton populneum which is restricted to the upper slopes and ridges. E. brid-
gesiana and E. melliodora occur as emergent trees probably indicating the original com-
munity type replaced by C. stricta. 

The herbs, Gnaphalium japonicum, Senecio quadridentatus and Anagallis arvensis are 
not present, possibly having succumbed to present or recent light grazing by sheep. The 
weeds, Hypochaeris radicata, Cirsium vulgare and Carduus nutans are common. 

Distribution 

Only on Majura is this type found, where it occurs over a wide range of elevation on 
west to north or south to east aspects. On Ainslie. similar land is occupied by E. brid-
gesiana, E. melliodora and E. blakelyi, or E. mannifera communities. 



Ecology 

As shown in figure 8, this community's main origin is suggested as being from the E. 
bridgesiana community (type J). Some contribution from E. mannifera and E. melliodora 
communities may have occurred. 

7 Brachychiton populneum community 

Usually, B. populneum grows in mixed stands with Casuarina stricta or Exocarpos 
cupressiformis and some Acacia mearnsii. Stands with similar associated flora may lack 
B. populneum. It occurs as woodland or open woodland and is not evenly distributed. It 
is a weakly defined community and has no eucalypts. When C. stricta is present, Acacia 
implexa may be also. Other shrubs include Dodonaea viscosa, A. dealbata and the alien 
Rosa rubiginosa. 

In the open gaps, Poa sp is often dominant. Dichelachne sciurea is present less often. 
Other components include Cheilanthes tenuifolia, Hypochaeris radicata, Cirsium vulgare, 
Oxalis corniculata, Bromus diandrus, Bromus mollis, Medicago sp., Trifolium arvense. 
Acaena ovina and A. anserinifolia occur with Centaurium erythraea, Gnaphalium 
japonicum, Senecio quadridentatus, Anagallis arvensis, Geranium retrorsum, Carduus 
nutans, Hydrocotyle laxiflora, Ajuga australis and Arthropodium milleflorum. This exten-
sive list includes species contributing little cover or biomass to the community. 

Distribution 

Majura only. Mainly at higher exposed elevations on ridges and south-east slopes near 
the summit. 

Ecological status 

This community has probably replaced an original eucalypt type. On Ainslie, similar 
land carries the E. bridgesiana community. Unless there is a significant difference 
between such sites due to geological variation, the present patterns must be due to dif-
ferences in past land use. B. populneum was reputedly planted on Majura. Even so, it 
seems to have spread according to a definable microclimatic pattern, higher cooler alti-
tudes and moister slopes. It may have been present originally and then expanded in area 
and dominance after disturbance as Casuarina stricta seems to have done. In section 5, 
artificial planting is discussed. This tree was favoured by pastoralists who, it is said, 
spread it about where possible. 

The likely derivation of this community is shown in figure 8. E. bridgesiana and E. 
pauciflora communities were probably the original community dominants in the area 
occupied by type D. C. stricta may not be a serai stage on extremely cold sites, such as 
those now occupied by B. populneum. On a few sites of type D, B. populneum occurs 
only as scattered trees or at the margins of grassy openings. On extremely cold, moist 
sites, trees may not readily re-establish and this serai type may survive for a long time. 
Periodic droughts would also tend to retard regrowth even on moister sites. 

8 Eucalyptus pauciflora community 

Composition 

E. pauciflora forms an open forest with a scattered sparse understorey of Acacia 
mearnsii and eucalypt regrowth. Casuarina stricta is usually absent. Most associated 
species are herbaceous and include Poa sp., Dichelachne sciurea, Senecio quadriden-
tatus, Gnaphalium japonicum, Acaena anserinifolia, Geranium retrorsum, Acaena ovina 
and Centaurium erythraea. (Plate 24). 



Plate 24 E. pauciflora community on the eastern aspect of the Majura summit. 

Distribution 

On Majura there is a small stand on the south-east to south slopes close to the main 
ridge and summit. A very small patch occurs on Ainslie on the east slope of the ridge 
north-east of the summit road. 

Ecology 

The associated species are common to those of the E. bridgesiana community and the 
Brachychiton populneum community. The growth of the dominants looks quite natural 
and the stand is of a mixed age. It occurs on the cold sites and seems unlikely to have 
been introduced. 

At one time, E. pauciflora would have been common on the adjacent valley floor but 
clearing has removed all but a few scattered trees. This pattern of ridge and valley dis-
tr ibution has been related to cold air movement and is well known in the region (CSIRO 
1969, Pryor 1955). 

9 Eucalyptus polyanthemos community 

Now only remnants of a once more extensive community, the few trees of E. 
polyanthemos cannot be placed in their original association. They may owe their survival 
to the military reserve which would have prevented this favoured firewood species from 
being completely cut out. 

A small area on the lower eastern slopes of Ainslie contains young trees with E. man-
nifera and E. melliodora. On the western slopes of the ridge above the Ainslie dump E. 
rossii and E. melliodora are close by. No unique associated flora was found with E. 
polyanthemos. The species is not included in the scheme drawn in figure 8. 



Plate 25 Shrubland Rosa rubiginosa, Acacia spp., Cassinia quinquefaria, Poa spp., Bromusspp., Cheilanthes 
tenuifolia are common and abundant. (Site 59, f loristically a type D site, f igure 8, but trees are rare.) 

10 Shrub communities 
Where the original eucalypts have been removed or have failed to regenerate under 

graz ing pressure , Casuarina stricta, Cassinia quinquefaria, Cassinia aculeata, Acacia 
mearnsii, A. implexa and Rosa rubiginosa have become dominant. (Plate 25). 

On Ainslie, dense thickets of Acacia armata occur above the suburbs of Campbell and 
Ainslie. This could be an introduced species. A. pycnantha occurs in a thicket on the east 
slopes of the hill near the Campbell Park offices. It was possibly introduced from a 
nearby area of 'ironstone soil type' near Queanbeyan (Johnstone 1918). 

Shrub communities will possibly follow where there has been extensive death of 
eucalypts due to drought. After fire, Acacias rapidly increase in density. The understorey 
species of the original communit ies are those most likely to form shrub communi t ies 
following catastrophic alteration to community composit ion and structure if the dominant 
trees do not regenerate. 

11 Grass and pasture communities 
On the community map, one unit includes both the semi-natural grass communi t ies 

and the more artificial weedy pastures. Probably, all are secondary having developed as 
a result of the clearing of t imber in the past. (Plate 18). 

Little pasture improvement has occurred and native grasses tend to be the main 
components. 

Stipa falcata and Panicum effusum have poss ib ly rep laced Themeda australis a n d 
Danthonia pallida, which seem to be intolerant of grazing (Moore 1971). Danthonia 
caespitosa remains in some places, and on higher sites Poa sp. is important. Some 



Plate 26 Acacia implexa in the north horse paddock on the Majura footslopes above Watson. Photograph 
taken in 1971 shows natural seedling regrowth in seed drill rows where an erosion gully has been treated. (A 
site of type F but mapped as grassland.) 

weedy species include Cirsium vulgare, Hypochaeris radicata and many of the weedy 
herbs listed for other communities. 

The most severe modification of grassland has taken place on the lower footslopes 
above Hackett and Ainslie. Under the remaining trees on the east slopes and on the 
saddle between Majura and Ainslie, more native species are present in the grass sward. 
Shrubs are rare, due to grazing having suppressed regeneration. Eucalypts could re-
establish only if all grazing is removed from an area of about 50 ft radius around seed 
trees. 



4 Soils 

4.1 Sampling methods 

The soil was examined using a 41/2 in Jarret auger. Field observations included depth, 
texture, colour. pH, presence or absence of a bleached horizon, and slope and aspect of 
the site The soil groups described are based solely on field observations. Soil depth was 
measured when drilling was stopped by rock or when the length of the auger was 
reached. Texture, by hand manipulation and colour by visual appraisal were asessed in 
the field. No Munsell colour chart was available. The pH was determined by the standard 
indicator kit developed by the CSIRO and slope and aspect were measured by compass 
and clinometer. 

The strength of any presumed correlation between vegetative patterns and soil type has 
probably been weakened by disturbance resulting from past land use. The usefulness of 
vegetation as a soil-type indicator is therefore reduced for the original soil has since 
been subject to clearing and grazing. Alteration of the microclimate between the ground 
and upper canopy by clearing would have influenced humidity, water penetrat ion and 
their affect on weathering. The pattern of humification of the upper soil profi le would 
have been severely altered. 

The rock of the area is an acid volcanic complex of Devonian age and the lower slopes 
are of Quaternary alluvium overlying calcareous shales. This di f ference in parent 
material together with slope and aspect would have been major influences control l ing 
the development of the original soils of the hills. Dacite-like rocks occur at the summit of 
Ainslie but not on Majura. 

The soils were classified according to the Northcote system. This scheme was adopted 
for it is one which objectively defines soil groups without reference to their genesis. It 
was possible to differentiate the three major soil groups as classified by Northcote. viz. 
the uniform, gradational and duplex primary profile forms. 

Within this group two sub-groups were noted. The shallow uniform soils (up to 12 in) and 
the deeper uniform (up to 18 in) with a slightly finer texture at depth. The shallow 
uniform soils were present on crests and steep slopes (25-45°). They are very stony (20-
50%) and show no profile development other than organic matter accumulation in the 
surface. The lack of an eluvial and illuvial horizon is a distinguishing feature and rock 
outcrops are common. The colour range is from a dark brown surface horizon to a yel low 
brown beneath The loamy organic surface grades into a loam made coarse by the 
increasing frequency of weathered or partly weathered fragmented rock. Soil react ion is 
acid (pH 5-5.5) throughout the profile. 

The deeper uniform soils occur mainly on the north to north-east aspects of Majura 
and other locations on the steep slopes which are favourable for soil accumulat ion. 
Rocks and stones (25-30%) still form an important part of the profile, but the texture 
tends to be finer with some occurrence of a silty-clay fraction throughout the profi le 
Colour is dark brown in surface layers ranging to yellow brown beneath A moderate 
amount of organic matter is present in the top horizons. Soil reaction varies from slightly 
acid (pH 6.5) on upper horizons to medium acid (pH 5.5) at lower horizons. 

4.2 Soil descriptions 

4.2.1 Uniform medium texture soils 



4.2.2 Gradational soils 
These soils occur in every location but principally on the lower slopes (0-10°) below the 
2300 ft contour. Two sub-groups were noted. Those showing predominantly red and 
those with yellow lower horizons. The former were found at higher elevations, the latter 
occurred at lower elevations and occasionally contained mottling This differentiation is 
due to water movement within the profile. 

Soil litter commonly consists of twigs, bark, small stems and grasses. The A1 horizon is 
of a mediu m-textured loam made coarse by rock fragments, brown grey in colour and 
darkened by an accumulation of organic matter. A lighter A2 horizon is sometimes 
present. 

The B horizon is poorly defined, with the coarse A horizon grading into the finer sandy 
clay or clay loams Rock particles are a common feature in this horizon and bedrock is 
encountered in the deeper profiles. 

The second sub-group had the same characteristics as those described above, but the 
grey brown surface horizons graded through to a yellow B horizon. Brown mottles were 
encountered in some profiles, especially deeper ones on flatter ground. 

4.2.3 Duplex soils 
Two sub-groups were noted, the red subsurface and yellow subsurface clays. They occur 
on a mid-slope position between 2300 ft and 2500 ft. on moderately steep slopes (20-
35%) and principally on the Ainslie slopes 

In these soils the A1 horizon is invariably brown to red brown in colour. An accumula-
tion of organic matter is usually present. The texture is of a silty nature with a weak 
crumb structure and containing moderate amounts (20%) of decomposed rock fragments. 
Where podzolisation is evident the A2 is discernibly lighter in colour than the A1. 

The B horizon is brighter and redder than the upper horizon and varies from red to 
red-brown in colour. Texture is finer than the A horizon being a medium clay with shiny 
blocky peds. An abrupt boundary occurs between the two horizons. The different 
materials of the two horizons suggest a deposition of colluvial matter over the soil devel-
oped in situ. Soil reaction ranges from moderately acid (pH 6) at the surface to neutral 
(pH 7) at depth. The yellow subsurface clays occur principally on the eastern side of 
Ainslie. These soils are similar to the above type in possessing an accumulation of 
organic matter in the Ao. a red brown A1 and a lighter A2 but then pass into a yellow 
clay B horizon Generally, they are deeper than the previous group and higher pH's (7-8) 
were recorded there. 

4.3 Erosion 
On the basis of soil type, vegetation and aspect, ratings of the different erosion suscep-
tibilities of the area can be made. A map illustrates the various categories (map 1). The 
uniform soils due to their steepness and loose structure are the most prone to erosion. 
The rock outcrops and the tussock grasses have a stabilising effect in preventing 
solif luction and mass movement but it is conceivable that heavy rainfall after disturbance 
(fire) is liable to cause severe soil losses. 

The gradational soils occurring on the less severe slopes tend to be more stable as 
their coherent structure is more resistant to erosion impact. However, where vegetation 
has been removed, as in some parts of the horse paddocks as a result of overgrazing, 
erosion occurs resulting in a stony B horizon. 

The abrupt differentiation between profile textures in the duplex soils make them sus-

ceptible to erosion for vertical water penetration is impeded at the hard layer. 
The A horizon is easily removed leaving an infertile B horizon, hostile to plants. 
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Past land use history and vegetation 

The pattern of land settlement around 1870 

The early survey plans for blocks of land on and round Majura and Ainslie are a useful 
record of the pattern of land settlement. In figure 10 the rate at which settlement 
occurred is shown in two ways. The number of blocks and the total acreage both show 
peaks around 1876. 

The main landholders were the families of Campbell, O'Rourke, Darmody, Ginn and 
Hope. Most paddocks were 40 or 50 acres. A few were 100 acres or more. 

Old fence lines, including the remains of a stone post and rail fence between block 
117, Parish of Canberra, and block 200, Parish of Pialligo, can still be seen. It was proba-
bly built by Hope and Ginn. separating their land from one of the Darmody blocks. (Plate 
27). 

The abrupt boundary of the Casuarina stricta and eucalypt communities (reference 
Vegetation structure, map 2) at the old east-west fence along the south boundary of the 
main Majura timbered area is the boundary of block 76. Parish of Pialligo, of George 
Campbell as surveyed in 1874 The Casuarina trees recorded as being in that block 
occur today only as isolated dying stags. This area, now grazed and partly thinned, was 
labelled well grassed open forest by the surveyor. 

Campbell appears to have been a conservative pastoralist. He did not alter this block 
as completely as those held by pastoralists immediately to his north. The E. rossii com-
munity on this land (above Hackett) today appears to be still reasonably natural. Across 
the fence, Casuarina and some E. bridgesiana is now dominant. 
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On Ainslie, there were fewer fence lines. Most of the main hill and associated ridges 
were part of only two large blocks of 1000 acres and 4000 acres, blocks 181 and 58, 
Parish of Pialligo. Both were held by Robert Campbell, of Duntroon, and much of this 
land was transferred as a large portion with altered boundaries to the military col lege at 
the turn of the century. For this reason the abrupt straight line boundaries and fragmen-
tation associated with variations in the landholders' management as seen on Majura, is 
not apparent on Ainslie today, although on the more sheltered sites of the valley on the 
south-east side of the summit, grazing and clearing have altered the ecological patterns 
in a haphazard way. 

On a map of land portions compiled around the t ime of the establishment of the Aus-
tralian Capital Territory (figure undated), block 103 and the northern part of block 200, 
Parish of Pialligo are annotated as partly ring-barked'. It is in this area today that emer-
gent eucalypts are present over a Casuarina stricta, Acacia and Exocarpos community. 
(Type C in figure 8). Old stumps and trunks with ring-barking on them probably date from 
around 1876 onwards. These blocks were surveyed for Will iam Darmody and Mary 
Darmody in 1876 and 1884. 

Various details can 'be gleaned from the survey records but only sufficient has been 
abstracted for this paper to demonstrate that an understanding of present vegetat ion pat-
terns is aided by reference to the early history of the land 

Unnatural patterns in present vegetation 

When viewed on aerial photographs or on the ground, discontinuit ies in the density and 
species composition of tree stands are obvious. Not all discontinuities can be related to 
microclimatic, drainage or soil factor gradients. Some occur along straight boundaries 
which may still be fenced or have been in the past. (Plate 27). They are the New South 
Wales land block boundaries established in the 1870s. 

Various landholders treated their land in different ways, adding diversity to the range 
of factors leading to the formation of today 's vegetation. 

Early survey records show the presence of small clearings at the time of survey, 
usually within a year or two of the sale of the land. By implication, the rest óf the land 
was uncleared. Some reference to the timber and the names of species used as corner 
markers appears, and this provides evidence that some species were more widespread 
than at present. E. macrorhyncha (stringy bark) is no longer on Majura where it was listed 
in 1886 Casuarina stricta was present in areas which have been grazed or cut out. 

Sheep were mostly run on the land. During drought years. C. stricta (mountain oak) 
was used as fodder. Overgrazing and rabbits probably interacted to alter the t imbered 
land rapidly. Ring-barked timber still stands in the old blocks, possibly dating back to the 
1880s. The following extracts from early records (Commonwealth Archives) provide 
evidence in support of this theory. 

A t imber inspector's report (ibid) of 1915 declares that on Majura, then designated 
block W1 of 450 acres, there were '. . . very few trees and those of poor quality . . . ' H e 
further commented on '. . . widespread and most wanton destruction of the mountain 
oaks has been perpetrated on this during the past autumn and winter'. He recommended 
(optimistically) that '. . . this block be reserved for tree planting purposes and an early 
endeavour be made to fence it in and exterminate the rabbits in preparation for such . 

Fortunately, the authorities did not wait until the rabbits were exterminated' for by 
1920 there is reference to 20,500 plants having been planted on Majura. Today s users 
of the nature reserve owe their enjoyment of its t imbered slopes to this forward thinking 
50 years ago. 

The area of 450 acres roughly equals that of the present t imbered area of Majura and 



the boundary fence would be at least 50 years old This is the origin of Majura's designa-
tion as an afforestation area' on various ACT land tenure maps. 

Corbin (1918) also referred to the area reporting that the inroads of fire in the past and 
the rabbit in the present have reduced the condition of Majura at least to a very unsatis-
factory state. Therefore, with regard to hills such as Majura Hill. I would submit that it be 
cleared of all stock and rabbits and that wherever possible such fodder-producing trees 
as the Casuarinas be induced to grow in order that in time to come, the whole hill may be 
covered and fully stocked with such species. At present the covering of timber is sparse, 
and in places a considerable extent of the brown mineral soil is exposed having no vege-
tation whatsoever on it; denudation is taking place rapidly, and before very long it will be 
a matter of difficulty to re-establish tree growth in these places. By the means suggested 
above, forestry will provide a reserve of fodder, which Mr Weston assures me in times of 
drought is worth its weight in gold, as it enables sheep and cattle to be kept alive during 
periods when there is no grass. It will also act as protection against the denudation which 
is rapidly taking place, the unsightliness of which is at present quite apparent. The hill at 
present is serving as a breeding ground for the rabbit pests'. 

Corbin implies in a further statement that he did not consider Casuarina stricta (syn C. 
quadrivalvis) natural to the area, perhaps implying that it had been completely removed 
by pastoralists. The earlier timber inspector s report of 1915 suggests that it did exist 
there, and present day evidence suggests that as it is on other hills with similar acid vol-
canic geology, it was most likely indigenous. 

He further wrote. In establishing useful species in the place of more or less useless 
species on hills such as this, it is often a problem to know how best to achieve the end, 
for the introduced species, if planted or sown near the existing trees, has an unequal 
opportunity and very often fails. It is therefore necessary to fell all existing trees prepara-
tory to planting or sowing, and unless it is certain that the sown or planted tree will very 
soon become established and form canopy, and hold the soil together, it is better to 
leave the area untouched, but in this case there can be no doubt that the Casuarina 
quadrivalvis will thrive, especially if mixed with a sowing of wattle . . . by treating a 
portion of the area each year, if it is impossible to do it all at one time, satisfactory results 
should be obtained.' 

It is not known if his recommendation to clear existing trees was followed. If it was it 
may account for the purity of some stands of Casuarina stricta. If the area was bare as 
suggested, this should hardly have been necessary. 

Johnstone (1918) also commented on the cutting of C. stricta for stock fodder and 
recommended its re-establishment. He suggested planting Acacia decurrens and 
A. pycnantha on the lower slopes of Majura but no A. pycnantha occurs there today. A. 
decurrens is not present, but a related species, A. mearnsii does occur. 

The record of 20.500 trees planted (50/acre) is not accompanied by a species list. If 
they were hand-planted, it was a considerable effort. These early records point to the dif-
ficulty in arriving at a clear picture of the dynamic ecology of the hill, but an approach to 
this has been made in figure 8. 

5.3 The original vegetation 

The early survey records of blocks on the footslopes show that trees were present well 
beyond their present limits. Continuous forest or woodland covered these slopes. 

The evidence of devastation on Majura discussed previously, and the variation in 
floristic composition and physiognomy apparent on the two vegetation maps and 
expressed in figure 8 all emphasise how the present vegetation pattern cannot be 
regarded as wholly natural. 



On the basis of altitude, aspect, slope and soil patterns, the likely original distribution 
of the main vegetation types can be suggested. 

In broad terms, the drier slopes with north, west and south-west aspects would have 
been dominated by E. rossii with some E. mannifera on moister sites or in deeper soils. 
E. melliodora was probably present but growing less vigorously than on lowland sites. E. 
melliodora and E. blakelyi would have reached further up the slopes along valleys and E. 
rossii would have extended lower down on patches of skeletal soil. Casuarina probably 
occurred through this range, except in the wettest sites or on deeper footslope soils. It 
seems to occur mainly on thin soils today. 

E. bridgesiana would have dominated open forests on the cooler north-east, east to 
southern aspects, and at the highest points would have given way to E. pauciflora. On 
lower slopes, E. mannifera would have deen dominant with E. rossii only on rocky sites. 
E. melliodora and E. blakelyi would have surrounded the hills on all sides, mixing with 
the other stands along gullies that penetrated some way into the drier slopes. 

The present closed forests of Casuarina stricta were probably not present, being an 
artefact resulting from land use practices beginning around 1870 which removed existing 
trees thus necessitating the reafforestation programme mentioned previously. 

E. macrorhyncha was probably an associated dominant with E. rossii or E. mannifera. It 
did not necessarily follow the pattern known on Black Mountain (Pook and Moore 1966) 
because the soil and rock substrates are different. Similarly, E. polyanthemos may have 
been associated with E. mannifera but there is no real evidence to support this. 

Moore (1955) points out that native grasslands, at present consisting of such species 
as Danthonia caespitosa and Stipa falcata, are themselves probably derived from 
Themeda australis-dominated communities. Little of that species occurs on the hills 
today. 

Ferns may have been present in the gullies of the eastern slopes. Cyathea australis, 
Adiantum aethiopicum, Pteridium esculentum and Histiopteris incisa are still present in 
an artificial refuge, the old Ainslie quarry. 

The relative abundance of shrubs would have varied on a time scale of 5-10 years in 
relation to burning frequency. Fire was probably more common during the summer thun-
derstorm season. Aborigines may have burned the grassy plains at other times and such 
fires would have travelled readily into the drier, forested slopes especially in dry years. 
Corbin's (1918) reference to fire as an agent of devastation would only be correct if 
settlers were in fact burning off more often than under pre-settlement conditions, but 
there is no evidence to clarify this point. 

Old trees, fallen logs and standing stags on the ridge of Majura suggest that some of 
the original vegetation was much taller, over 60 ft on the average. These trees, however, 
may be open-grown remnants standing at the time the hill was allowed to begin 
regenerating. Such trees are present today on hills which resemble the Majura hill as it 
was described in 1918 (e.g. Charnwood Trig and hills along the ridge line near the upper 
Ginninderra Creek watershed north-east of Hall, Mt Taylor. Mt Painter). 
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Land use, ecological problems and management in the Reserve 

The vegetation as an indicator of land-use potential 

Table 4 of V-ratings and map 3 summarises the variation in land-use potential of the 
Reserve as it is determined by present vegetation quality. For example, land rated as V1 
carries a highly natural vegetation cover with fairly natural floristic and structural compo-
sition, has little disturbance and thus should receive high priority for conservation. Its 
utilisation must be compatible with maintaining these qualities. The main communities 
which have some stands of vegetation in each category are listed, and broad guidelines 
are given upon which management practices should be based. 

Casuarina stricta as a serai community 

There is ample evidence that this tree has formed a semi-natural community as a result 
of unnatural disturbance. In nature, it is unlikely that wholesale reduction of eucalypt 
cover would occur so as to allow many acres of uniform Casuarina to spring up. Now that 
this has happened, can eucalypts re-establish in place of the Casuarina? Should manage-
ment practices be established that would encourage this process? There is no ecological 
reason why Casuarina cover on the mountain should be regarded as inferior to eucalypt 
cover except for its comparative floristic poverty, nor is there evidence that it is invading 
established eucalypt formations. It is present as presumably it always was, under 
eucalypts, and occasional trees are likely to mature, but most will remain suppressed. 

In the absence of real ecological reasons for altering the present pattern, there is an 
argument for leaving it as it is. It is not clear that the community is self-sustaining. Many 
trees are shallow rooted on skeletal soils and wind throw opens the canopy and exposes 
fresh soil. Acacias are also available to occupy such sites. Young Casuarina may also 
respond to the new conditions and fill the gap. This needs further study. 

If Casuarina is to be maintained by management practices, the ecological condit ion for 
its survival should be examined. It may be necessary to burn off depauperate areas to 
stimulate regeneration. Where eucalypts are mixed with Casuarina, no attempt should be 
made to enhance one or the other's dominance. 

Plate 28 The Majura landscape in terms of land-use capability classes based on vegetation quality 



6.3 Fire 

Some major species in the communities of the two hills regenerate from root-stocks after 
fire. Some may need fire for seed regeneration. For this reason, the damage caused by 
ground fires is not always serious provided that the interval of time between fires is suf-
ficient to allow a new seed crop to form and for vegetatively reproducing plants to 
mature enough to survive burning. 

Over-frequent burning aggravates the loss of soil, especially the humus and nutrients 
from the land surface and increases runoff until new ground cover establishes. Where 
ash accumulates a localised, favourable seed bed may result for a short time. 

Aboriginal fires were almost certainly common on the grassy plains, and the slopes of 
dry areas like this could not have escaped burning when the wind was from the west. 
This may have applied to the western slopes, but on the eastern slopes fires would have 
been less likely to run because of locally higher humidity and shelter from the westerlies. 

During severe thunderstorms, lightning may have started fires. If parts of western 
slopes carried little fuel as a result of frequent Aboriginal fires, they may have burned 
with less intensity. 

From this argument, based admittedly on little concrete data, it would follow that the 
dry slopes probably can accept fires fairly frequently, say two to five years, preferably 
with a minimum three-year interval or three growing seasons, a period probably long 
enough to allow shrubs to re-establish and flower. 

The cooler slopes should be burned less frequently as their vegetation may be con-
sidered as having developed under the influence of a less intense fire regime. 

However, as so much alteration has taken place since pre-settlement times, the very 
nature of the fuel is different and the above discussion could only apply to reasonably 
natural stands of timber. In the light of its present modified pattern, the fire regime 
should be adjusted on the basis of ecological principles as suggested above. 

Where there is a need to deliberately rehabilitate any area, and species known to 
regenerate well after fire are present, it would be a reasonable policy to use fire to 
achieve this. 

There is no argument to support so-called prescribed burning for fuel reduction alone 
except where the need to provide absolute protection for buildings or facilities may 

Table 5 Prescribed burning and fire control options based on vegetation characteristics 

Fire use option class 

F1 Prescribed burning only for ecological reasons, e g. vegetation regeneration, animal habitat 
maintenance, weed control, etc Use of bulldozers for breaks, etc. unacceptable 

F2 Prescribed burning as far as possible within limits of F1 conditions, but need to burn 
infrequently to reduce chance of nuisance value fire starting near tracks, camps, dump, hor-
se paddocks, may be taken into account Preference for mown breaks Use of bulldozers, 
etc. unacceptable. 

F3 Prescribed burning requirements may be dictated by overriding need to eliminate wildfires 
from areas where they threaten human life or investment assets, eg. radar station, pistol 
club, lookout, roadside parks, campsites, pine plantation Use of bulldozers, etc. unaccepta-
ble 

F4 Prescribed burning to be used according to principles of F1. F2 or F3 but use of blades for 
break clearing is acceptable if necessary. 

Notes For F1 - F3 the use of firebreaks with bare ground is not acceptable 

For F3 mown or slashed breaks may be acceptable Fires to be allowed to run to control 
lines, natural breaks, etc. For F4 temporary or permanent vegetated or bare breaks may be 
acceptable if carefully graded and if vegetation is suitable Vegetated breaks are preferred 



require it. Occasional fires could be al lowed to burn to selected control lines along tracks 
thus achieving fuel reduction, but the main pattern of burning should be de te rmined by 
ecological requirements of the vegetat ion as should the t iming of fire. If a certain area 
needs to be burned for fuel reduct ion purposes then the burning program should be 
designed to fit the ecological requirements of its vegetation. 

If the protect ion of the pine forest demands burning, then a system of f ire breaks or 
localised burns adjacent to the pines could be considered. 

The fol lowing species reproduce by root suckers or l ignotubers, after fire: Eucalyptus 
spp. Acacia implexa, Danthonia pallida, Hardenbergia violacea a p p a r e n t l y f r o m o l d r o o t 
stocks Others regenerate from seed: Acacia spp Eucalyptus spp. Cassinia spp. Harden-
bergia violacea (probably) and species of the Leguminosae. Insuff icient data on the 
reproduct ive behaviour of all the species is available. 

The relationship between vegetat ion type, its quality and the priori t ies for f ire protec-
t ion is expressed in table 5 and map 4 of F ratings. 

Weeds 
In several of the communit ies described in section 3, weedy species are l isted. These 
are not a serious problem in relatively undisturbed areas, but where tracks are cut, the 
bare ground may be rapidly colonised by some of them. (Plates 30, 31). Carduus nutans 
and Cirsium vulgareare potential problems in such places. 

Areas once used by stock are infested by the nitrophil ic species Marrubium vulgare. 
(Plate 29). Invasive weeds such as C. vulgare also occur. In these areas there may be a 
need to eradicate the weeds or replace them with an equally artif icial but less ob ject ion-
able species, such as a pasture grass, that could use the more ferti le sites. The stock 
which cause eutrophication should be removed simultaneously. The use of weed ic ides 
should be avoided by such management, but if no other solut ion can be found, then only 
herbicides of low persistence and mammalian toxici ty should be used. 

The woody weed, Rosa rubiginosa should be eradicated, especial ly from the moister 
cooler sites, for it may dominate localised areas. Craetaegus and Cotoneaster occur in 
localised areas and as garden species are l ikely to be continual invaders. They should be 
cut out where possible Kerria japónica is present in the Ainsl ie val ley be tween the 
summit road and the summit. Nothing is known of its ecology. 

The relationship between the problems of alien species and various vegetat ion types is 
expressed as a series of ratings A1 — A5, in table 6. Land rated as A1 is regarded as 
having the lowest potential. (Map 5). 

Table 6 Alien species invasion and establishment potential 

Alien species hazard class 

A1 Communities almost alien-free, invasion by wind-borne propagules unlikely to establish 
because of unsuitable soil and moisture conditions 

A2 Alien species not a major component of the understorey of communities. Propagules carried 
by wind, rabbits and people are likely to establish strongly only in disturbed sites 

A3 Alien species well established in natural or modified natural vegetation, capable of localised 
spread following disturbance 

A4 Alien species highly likely to invade disturbed areas from adjacent infested sites following 
disturbance. Aliens established in existing vegetation as for A3 

A5 Communities of disturbed sites, tracks, sheep camps, road sides, pastures, soil conservation 
plantings, etc. major sources of new invasion, new arrivals readily transported along tracks 
penetrating areas with other ratings Require special attention when disturbance will result 
from development work 
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Plate 29 Western face walking trail, Majura. Marrubium vulgare has replaced Stipa falcata in an old stock camp 
area. It is spread by spiny burrs. A natural biological control (Agonoscelis rutila; Hemiptera) is present, but 
appears to be unsuccessful. (This area is A4 on map 5 and V4on map 3.) 



Plate 31 E. melliodora, open-grown on land rated V4, A3 on maps 3 and 5 respect ively. Marrubium vulgare is 
dominant in large patches. H igh ly modif ied E. melliodora —E. blakelyicommunity. (Site 136. type F, f igure 8.) 



Fertilisers 

Fertil isers should not be used anywhere unless a specific problem cannot be solved 
without them There are enough weeds in the vegetation already that could exploit a 
local rise in fertility and new ones blown in or carried in by animals or people might 
establish more firmly. 

In view of the weed problem and undesirability of using fertilisers in rehabilitation 
work, due care should be taken to suppress local outbreaks of potentially serious weeds 
and to avoid excess soil disturbance when tracks or other works are being built. 
Mechanical treatment with hand tools or herbicide applications could be used on such 
restricted areas. 

Soil erosion 

There are steep slopes on the two hills. Runoff rates are potentially high Any practice 
which channels water into one area or removes vegetation cover will increase erosion. 
Short periods of increased runoff probably are normal after fires, but a good conserva-
tion policy would be aimed at minimising runoff and soil loss. Sufficient erosion will 
occur in an area being used as a reserve without adding to it by careless handling of 
structural works, track building, gateway and stile location, horse movement, etc. The 
trail bike must be absolutely prohibited from unsealed surfaces for this reason at least. 

Limitations on land-use zoning within the reserve have been indicated on map 6. The 
land has been rated E1 — E6 to reflect its various susceptibilities to erosion, the poten-
tial for which has been determined by reference to soil characteristics and existing 
vegetation cover quality. The scale of E ratings is given below. 

Replanting of degraded ground 

From t ime to t ime in areas of natural vegetation, disturbance may need to be rectif ied by 
replanting or sowing of stabilising vegetation. 

Several options are available. The natural ability of the vegetation to heal scars may be 
exploited. An examination of adjacent seed sources and growth habits of species close 
to bare areas must be made to assess their capability for natural regeneration. 

Table 7 Erodibility based on soil depth, characteristics, land slope and present vegetation quality 

Erodibility class 

E1 Actively eroding or recently stabilised areas; mainly gullies, drainage lines, unstabilised bare 
ground, erosion caused by water and slope characteristics 

E2 Highly disturbed areas, road sides, unsealed tracks, quarry surrounds, rubbish tip. ease-
ments. lookout surrounds, old rifle range. Erosion is potential threat, active erosion not as 
severe as E1 

E3 Less disturbed areas, skeletal soils, outcropping rock or very steep slopes (20-50%) on red 
clayey soils (Ainslie west slopes) Shallow-rooted species especially Casuarma stricta. 
Ground cover of tussock grasses Drought-prone areas, mainly north-west aspects; main 
vegetation units, parts of C. R. Me. Bl. Ma 

E4 Cleared areas, stable at present; horse paddocks, saddle ridge between A.nslie and Majura. 
scattered trees, ground cover stable if not overgrazed, native and pasture species 

E5 Moderately steep slopes, north-east aspects, soils liable to erosion but present vegetation 
stabilising surface E. mannitera. E melliodora common. 

E6 Lower footslopes. clayey soils with structural characteristics moderately resistant to erosion, 
trees scattered, understorey variable but well grassed 



After the removal of original vegetation cover, increased run-off and erosion usually 
remove the finer soil fractions leaving coarser stone and rock at the surface. On the 
rhyolitic rocks of Majura. smooth convex rock balds may be the result and these may be 
nearly impossible to revegetate without trapping soil moving over them. Cultivation of 
the bare surface of other looser material will usually encourage water penetration and if 
a cross drainage pattern is provided, a minimal rate of discharge away from the r ipped 
ground will be achieved, thus reducing the possibility of spreading water-borne fungus 
diseases or causing deep erosion. 

The use of natural brush or chipped mulch derived from adjacent vegetation and taken 
during the seed-bearing months may facilitate rapid seed invasion and improve^he water 
holding capacity of the soil. A fire may assist in germinating hard seed or stimulate 
regrowth for perennial plants and a brush mulch placed over a scar and then burned 
could provide ash bed conditions to improve seedling establishment. 

In the absence of suitable regenerating species, the use of alien stabilising species 
may be tried as a second choice. The risks associated with fertil isers and eutrophic 
weeds must not be overlooked. The establishment of dense swards of agricultural 
grasses and legumes may actually exclude regeneration by native species. 

The use of synthetic mulch materials, sprayed or spread having low capacity for pH 
change in the soil and eventually deteriorating after doing their job of moisture control 
must be considered. 

Simplistic costing of the methods available will not always be an adequate guide to the 
best means of solving rehabilitation problems. The cost of having natural species where 
aliens would reduce the value of the reserve for any purpose must be considered as 
necessary in the context of managing this kind of resource. 

When handplanting of tube stocks of trees or shrubs is planned, ideally the seed prov-
enance of these should be the local type on the reserve. In areas as altered as Majura 
this is less important than it would be in more natural reserves where their long-term 
value for scientific reference material may be higher, e.g. Black Mountain and Tidbin-
billa. However, it would be good practice to constantly collect seed each season to 
provide for rehabilitation work as required. 

Vegetation as a teaching resource 

It has been proposed that field teaching in earth and biological sciences may be centred 
on the Ainslie-Majura Reserve for the many schools situated nearby. 

Topics raised in this report and less sophisticated field studies of plants and animals as 
well as land-use and environmental concepts would fall within the range of study material 
available to students and teachers. 

As a consequence of attracting such users to the area, constraints on their movements 
will be necessary, especially when larger groups of class size are involved. Control of the 
following activities will be essential if the viability of the area for this purpose is to 
remain: 

1. Destructive sampling 

2. Trampling off-track areas 

3. Soil studies (fauna and soil material) 

4. Lichen collection, damage by trampling 

5. Specimen collection. 

Potential users of the reserve for study purposes should be encouraged to decide 
whether their project or observation programmes cannot be made equally well in areas 
of lower sensitivity which do not offer the special qualities of a reserve. 



These are: 

1. Protection of sites from wanton or random destruction 

2. Protection in the long-term from development for housing, etc. 

3. Long-term ecological stability in the absence of exploitation, grazing, etc. 

4. Availability of native flora and fauna. 

Not all teaching projects depend on these conditions and such work can be done as well 
in other places. 

As part of the management plan for the reserve, a system of permits may become 
necessary to implement these suggestions. Practical considerations during track con-
struction can minimise the tendency for people to walk off tracks, cut corners and climb 
over lichen-covered rocks suited better to display than exploration. Wooden causeways 
may provide a good access without impact to such areas. 

Land-use zones especially suited to various kinds of studies, e.g. soil studies, could be 
designated and access provided if necessary. 

Individual student projects at advanced level should be considered on their merits 
having in mind the reality or otherwise of the need for the reserve as a suitable study 
area and the possible benefit to management of the work. 



Appendix 1 Analysis of alien content of species groups and residual list 

Origin t Species Code Tree Woody Per. Ann. Per. Ann. Sedge 
shrub herb herb grass grass 

Total 

Group 1 
Haloragis micrantha 
Poa sp. 
A. implexa 
Danthonia pallida 
Hibbertia obtusifolia 
Lomandra filiformis 

65 
102 

3 
40 
70 
84 

Total 

Group 2 
Cheilanthes tenuifolia 
Casuarina stricta 
A. mearnsii 
Cassinia quinquefaria 
Dodonaea viscosa 

3 0 
138 

2 
27 
50 

Group 3 

Eur As F. 

Eur.As.Af. 

Total 

Danthonia caespitosa 39 
Hypochaeris radicata 76 
Oxalis corniculata 95 
Cirsium vulgare 32 
Hydrocotle laxiflora 74 
Dichelachne sciurea 46 
Wahlenbergia graniticola 134 

Total 

Group 4a 

Med. 
Med 

Med 

Cos. 
Med. 

A. dealbata 
Bromus diandrus 
Bromus mollis 
Geranium retrorsum 
Medicargo 
Petrorhagia nanteulii 
Rumex acetosella 
Tritolium arvense 

1 
21 
22 
60 
90 
96 

109 
129 

Group 4b 

Med 

Total 
Alien 

Per cent alien 

Acaena anserinifolia 
Microlaena stipoides 
Asperula sp 
Bursaria spinosa 
Danthonia sp. 
Echinopogon ovatus 
Lomandra longifolia 
Marrubium vulgare 
Rumex brownii 
Scirpus sp. 
Bothriochloa macra 

4 
6 

13 
24 
41 
51 
85 
89 

110 
111 
150 

3 
2 

66 

2 
1 

50 

1 
1 

100 

1 
1 

100 

8 
5 

63 

Total 
Alien 

Per cent alien 

5 
1 

20 

11 
1 
9 



Origin t Species Code Tree Woody Per. Ann. Per Ann. Sedge Total 
shrub herb herb grass grass 

Group 5a 

Eur 
Cryptandra amara 36 
Bri za maxima 20 
Dillwyma sericea 48 
Helichrysum semipapposum 68 
Hovea heterophylla 73 
Melichrus urceolatus 91 
Pimelea glauca 98 
Pimelea Imifolia 99 
Poranthera microphylla 104 
Stackhousia monogyna 118 
Themeda australis 125 
Galium sp. 139 
Plantago vana 169 
A. armata 182 
A. baileyana 183 

Total 
Alien 

Per cent alien 

1 
1 

100 

15 
1 
6 

Group 5b 

Med. 

Amer 

Eur As 

Bossiaea buxifolia 
Brachycome aculeata 
Chondrilla ¡uncea 
Cymbonotus sp. 
E. blakelyi 
Helichrysum apiculatum 
Senecio sp 
Solanum nigrum 
Stellarla pungens 
Plantago sp. 
Pier is sp. 

Total 
Alien 

Per cent alien 

16 
18 
31 
37 
53 
67 

112 
115 
120 
144 
179 

8 
3 

43 

11 
3 

33 

Group 6 

Group 7 

Group 8 

Daviesia mimosoides 
E rossii 
Goodenia hederacea 
Lepidosperma sp 
Stypandra glauca 

Panicum sp 
Desmodium varians 
Eue. meli/odora 
Tricoryne elatior 

Dianella revoluta 
Glycine clandestina 
Hardenbergia violacea 
Eue. mannifera 
Hypericum gramineum 
Indigofera australis 

Total 

Total 

42 
59 
63 
79 

122 

7 
44 
56 

128 

45 
61 
66 
55 
75 
77 

Total 



Origin t Species Code Tree Woody Per. Ann. Per. Ann. Sedge Total 
shrub herb herb grass grass 

Group 9 
Acaena ovina 5 * 

Eur. Centaurium erythraea 29 * 

Luzula cam pes tris 87 • 

Eur Rosa rubigmosa 108 * 

Gnaphalium japomcum 62 * 

Senecio quadridentatus 113 * 

Af Eur.As. Sonchusasper 116 » 

Total 1 2 3 1 7 
Alien 1 2 3 

Per cent alien 100 66 43 

Group 10 
Cos Anagallis arvensis 11 * 

Brachychiton populneum 17 * • 

Eur. Carduus nutans 25 * 

Convolvulus erubescens 33 
Cynoglossum australe 38 * 

Euc. bridgesiana 54 * 

Vittadima triloba 133 
Exocarpos cupressiformis 58 * 

Helichrysum viscosum 69 * 

Rhagodia nutans 107 * 

Stipa falcata 121 * 

Total 3 5 2 1 11 
Alien 2 2 

Per cent alien 100 18 

Eur. As. Avena sp. (wild) 149 
Carex sp 151 
Carthamus lanatus 152 

Am. Conyza sp. 153 
Daucus glochidiatus 154 
Daviesia genisti folia 155 
Erynigium rostratum 156 
Euc. macrorhyncha 157 
Euc. polyanfhemos 158 
Euphorbia drummondii 159 
Glycine tabacina 160 
Haloragis elata 161 
Haloragis heterophylla 162 
Juncussp 163 

Eur. Lactuca saligna 164 
Eur As. Melilotus sp 165 

Microtis sp 166 
Muellerma eucalyptiodes 167 
Parahebe perfoliata 168 
Pultenaea cunninghamiana 170 
Pultenaea procumbens 171 

Eur. Pyracantha sp 172 
Eur As. Rumex obtusifolia 173 
Med. Salvia sp 174 

Stipa bigeniculata 175 
Thysanotus tuberosus 176 

Eur. Verbascum thapsus 177 
As. Kerna japonica 178 

Stylidium grammifolium 180 
Sonchus oleraceus 181 

Total 
Alien 

Per cent alien 

* 

• 

* 
• 
* 

# 

* 
* 

* 

* 

* 

* 

* 

* 
* 

« 

* 

* 

* 
* 

* 

* 

« 

* 

« 

* 

4 22 27 21 4 4 2 87 
4 7 12 4 27 
18 26 57 100 31 



Origin t Species Code Tree Woody Per Ann. Per. Ann. Sedge Total 
shrub herb herb grass grass 

As. Ailanthus glandulosa 8 * 

A/uga australis 9 * 

Amyema miquellii 10 # 

Anguillaria dioica 12 * 

Asplenium llabellilolium 14 * 

Billardiera scandens 15 * 

Brachycome rigidula 19 * 

Bulbmopsis bulbosa 23 * 

Callitris endlicheri 26 * 

Cassima aculeata 28 * 

Cotula sp 34 * 

Eur. Crepis sp 35 * 

Daviesia ulicifolia 43 * 

Dichondra repens 47 * 

Diuris sp 49 * 

Epilobium sp 49 * 

Eue. paucitlora 57 * 

Goodema pinnatitida 64 * 

Med Hirschteldia mcana 71 * 

Med Hordeum sp aff lepormum 72 
Kunzea parvitolia 78 * 

Lepidium hussopitolium 80 * 

Leptorhynchos squamatus 81 * 

Leucopogonsp 82 * 

Med. Lolium regidum 83 
Lotus australis 86 * 

Eur Malva sp 88 * 

Am Modiola carohmana 92 * 

Eur. Onopordom sp 93 * 

N Af Eur Orobanche minor 94 * 

Med. Phalaris aquatica 97 * 

Pimeleasp A 100 * 

Pimelea sp B 101 • 

Eur Polycarpon tetraphyhum 103 
Pultenaea laxiflora 105 * 

Pultenaea subspicata 106 • 

Cos Sisybrium sp 114 * 

Sorghum leiocladum 117 
Eur. Stellaria media 119 

Stypheha triflora 123 * 

Taraxacum officinale 124 * 

Thelymitra sp 126 * 

Thysanotus pattersoni 127 
Med. Trifolium repens 130 * 

Eur. Urtica urens 131 * 

Verbascum virgatum 132 • 

Eur. Urtica sp 135 * 

species B 136 
species C 137 

Rubus triphyllus 140 * 

Brachyloma daphnoides 141 * 

Arthropodium milleflorum 142 
Leguminosae 143 

Eur Craetagus crus-galli 145 * 

E Af Cucumis myriocarpus 146 * 

Acacia ulicifolia 147 * 

Agropyron scabri um 148 

t As Asian. Med Mediterranean. N. Af N African. Eur European. Am N American. Cos Cosmopolitan. E Af E 
Willis 1966. Burbidge and Gray 1970) 



References 
Burb r i dge . N T a n d G r a y . M (1970 ) Flora of the Australian Capital Territory A N U Press. Canber ra 
B u r e a u of M e t e o r o l o g y M e l b o u r n e (1968) Climatic Survey. Canberra and the ACT 
Cl i f fo rd . H T (1954) O n t he d i s t r i bu t i on of Euca lyp tus in t he r e g i o n of t he D a n d e n o n g Range. V ic to r ia Proc 

Roy Soc Vict 65, 3 0 - 5 5 
C o m m o n w e a l t h A r c h i v e s C a n b e r r a Records 1915-1920 Se r i es C P 2 0 9 
Corb in . H H . J o h n s t o n e J T and Campbel l . D (1918) Reports Relating to Afforestation G o v e r n m e n t 

Pr in ter . M e l b o u r n e 
Costin. A B (1954) A study of the Ecosystems of the Monaro Region of NSW with Special Reference to Soil 

Erosion. N S W G o v e r n m e n t Pr in te r . S y d n e y 
Cot tam. G and Curt is. J T ( 1 9 5 6 ) The Use of D is tance M e a s u r e s in Phy tosoc io log i ca l samp l ing Ecology 37, 

4 5 1 - 4 6 0 
C S I R O D iv is ion of Land R e s e a r c h Repor t N o 24 (1969) Lands of t he Q u e a n b e y a n - S h o a l h a v e n Area . A C T and 

N S W 
Curt is. J T and M c i n t o s h . R P (1950) The in te r - re la t ions of ce r ta in ana ly t ic and syn the t i c p h y t o s o c i o l o g i c a l 

cha rac te rs Ecology 31, 4 3 4 - 4 5 5 
Gre ig -Sm i th . P Quantitative Plant Ecology Bu t te rwor ths . L o n d o n 1964. 2nd e d i t i o n 
M i lne . P (1972) C S I R O D iv i s i on of C o m p u t i n g Research T a x o n o m e t r i c p r o g r a m m e l ib rary 
M o o r e C W E (1961) C o m p e t i t i o n b e t w e e n Eucalyptus melliodora and E rossu at vary ing leve ls of e x c h a n -

g e a b l e c a l c i u m Aust Journal Bot 9, 92 -97 
M o o r e . R M (1955) Plant C o m m u n i t i e s fo l l ow ing s e t t l e m e n t in T h e Aus t ra l i an Capi ta l Te r r i t o ry as a R e g i o n 

Ha ls tead Press. S y d n e y 
(1971) Australian Grasslands. A N U Press 

M u r p h y . G P (1963) Parks and Ga rdens in Canberra . O r i g i ns and f o u n d a t i o n 1 9 1 1 - 1 9 2 0 Paper p r e s e n t e d to 
Canbe r ra and Dis t r ic t H is to r i ca l Soc ie t y 19 11 63 

N S W Lands Depa r tmen t S u r v e y R e c o r d s 1859 -1885 
Op ik . A A (1958) T h e G e o l o g y of the Canber ra Distr ic t . B u l l e t i n No. 32. Depa r tmen t of Na t i ona l D e v e l o p -

ment . B M R . Canbe r ra 
Pook. E W and M o o r e . C W E (1966) The I n f l uence of A s p e c t o n the C o m p o s i t i o n and S t r u c t u r e of Dry 

S c l e r o p h y l l Forest o n B lack M o u n t a i n . Canber ra A C T Aust J Bot. 14, 2 2 3 - 4 2 
Pook. E W . Moo re . C W E and Cost in. A B (1966) Water s t ress in nat ive v e g e t a t i o n du r i ng d r o u g h t of 1965 

Aust Journal Bot 14, 2 5 2 - 2 6 7 
Pryor. L D (1955) Plant C o m m u n i t i e s in The ACT as a Region Ha l s tead Press S y d n e y 
T e m p e r l e y . P ( unpub ) D e p a r t m e n t of the In ter ior E D P S e c t i o n 
Wh i t take r . R H (1967) G r a d i e n t analys is of vege ta t i on Biol Rev 49, 2 0 7 - 2 6 4 
Wi l l iams. W T . Lamber t J M and Lance . G N (1966) Mu l t i va r i a te m e t h o d s in plant e c o l o g y v. S im i l a r i t y 

ana lys is J Ecol 54, p 4 2 7 - 4 2 5 
Wi l l i ams and Lamber t ( 1959 ) Mu l t i va r ia te me thods in p lant e c o l o g y I Assoc ia t i on analys is in p lant c o m m u n i -

t ies J. Ecol. 47, 8 3 - 1 0 1 
Wil l is. J C ( 1 9 6 6 ) A Dictionary of the Flowering Plants and Ferns. 7th ed H K A i r y Shaw. C U P 


