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Abstract

A floristic survey was undertaken of the remnant bushland along the northern Darling Scarp, in area
between Bullsbrook and North Dandalup. A total of one hundred and twenty quadrats were surveyed in
this area and data from an additional thirty quadrats provided by the Department of Environmental
Protection and the Friends of Ellis Brook Valley. The final data set from one hundred and {ifty sites was
used to define the major types of floristic communities,

A total of 728 taxa (species, subspecies and varicties) of vascular plants was recorded from within or
adjacen! to the 150 quadrats, of which 651 were native taxa and 77 were introduced species. Two species
of Declared Rare Flora (DRF) and 24 priority taxa were found in the 150 quadrats. Two taxa were
recommended for changes in their priority status fo listing as Declared Rare Flora, Nineteen taxa appeared
to be endeniic 1o the Darling Scarp between Bullsbrook and North Dandaltup. in a region spanning from
the Ridge Hill Shelf to the slopes of the scarp face and western margin of the Darling Platcau. A further 12
laxa endemic to both the northern and southern Darling Scarp and cleven near-endemic taxa were
recorded in this survey. A total of twenty four species appeared o reach their southern range end within
the study area, with four species occurring as unusual populations disjunct from their northern ranges in
the Irwin Botanical Province.

The flonstic analysis discerned eleven floristic community types, of which one comumunity type was
further resolved into three subunits. Topographic position and aspects of soil texture were found fo be most
closely asseciated with particular community types. There was a marked division between the three
comnmnify {ypes restricted o the upland plateau and the remaining communities on the slopes of the
Darling Scarp. A second major division distinguished the woodlands and shrublands on the decper soils
on the slopes and foothills of the Darling Scarp (4 types, three subtypes) from the communities occurring
on poorly drained, shallow sands over an impermeable hardpan (claypan or granite). This latter group
included the shrublands on the granite outcrops of the Darling Scarp (2 iypes) and woodlands on the
gravelly clays of the Ridge Hill Shelf (2 types).

Considering the distribution of these floristic communities over the profile of the Darling Scarp, several
unique floristic communities were found fo be restricted to Scarp face and / or foothills and were not
encountered on either the valley slopes or uplands of the adjacent western margin of the Darling Plateau.
Conversely, floristic communities found on the slopes of the valley systems on the western margin of the
Darling Platean were also found on the face of the Darling Scarp, which was attributed to similarities
between these areas in their underlying geology and hydrology.,

The floristic communities were found not to be correlated with the vegetation structure, nor was an
association found between the species composition of the dominant stratum and the understorey,
Therefore, the entire floristic community was found to be largely dependent on the floristic composition of
the shrub, herb and sedge layers.

Of the thirteen community types and subtypes, one community type was completely unreserved, this being
the Talbot Road Woodlands on Ridge Hill Shelf. Two community {ypes of the Darling Scarp were
represented within only one National Park and a further three communify types were represented in enly
two National Parks. Reservation status based on numerical representation within National Parks and
Nature Reserves was found to be misleading since the majority of these secure reserves were found to be
clustered in the north-eastern section of the Perth Metropolitan Region. A further three community types
well represented in this norihern chister of reserves were infrequently reserved or completely unrescrved in
the southern half of the siudy area This was attributable to extensive clearing of the lower slopes and
{oothiils of the Darling Scarp south of the Perth Metropolitan Region, and the occurrence of only two
secure reserves within this region Therefore, any vegetation remnants along the Darling Scarp south of
By{ord are considered 10 be of high conservation value,



Recommendations

This study of the floristic communities found on the Northern Darling Scarp between Bullsbrook and
North Dandalup has generated the following recommendations for their conservation.

l: The two species, Lasiopetalum pterocarpum and Conospernum wndulatum, are proposed for an
upgrading from Priority status (o gazcttal as Declared Rare Flora.

2 Urgent action must be taken to slow or halt the progress of invasive weeds, most notably
Watsonia meriana into the floristic communitics the Northern Darling Scarp. 75 % of Reserves surveyed
on the Darling Scarp were observed to have some degree infestation by Watsonia meriana. Arcas which
are under significant threat and requiring urgent attention are:

a) Serpentine National Park

by Kalamunda National Park

¢) John Forrest National Park and adjacent Greewmount Hill National Park
d) 1he Helena Valley and adjacent Gooseberry Hill Regional Open Space

3 As a consequence of extensive clearing of the Ridge Hill Shelf communities along the length of
the nerthern Darling Scarp, all vegetation remnants are of high conservation value, From the results of
this study, specific recommendations are that:

a) The Gooseberry Hill Regional Open Space contains significant remnants of Ridge Hill Shelf
floristic communities, including Themeda triandrus under an Eucalypius rudis woodland and a
stand of Conospermum undulatum. Whilst this area will be incorporated into a Nattonal Park, it
requizres carcful management (o remove the threat from weeds and disturbance.

b) Bushmead Rescrve (WAPC Lot #0) contains the only known example of Eucalyptus wandoo
woodland of community type Ia known 10 occur on ihe Ridge Hill Shelf, therefore requires
secure prolection as an NPNCA vested reserve within the framework of the Darling Range
Regional Park.

¢y The Eucalyptus rudis | Melaleuca rhaphiophylia viverine community adjacent 10 the Serpentine
Falls National Park under requires urgent management to prevent botk the extinction of this
community type and of Lasiopefalum pterocarpum.

d) To encompass and protect the Talbot Road woodlands, Swan Locations 11764 and 11313 and

Reserve #23 953 are amalgamated into a single A-class Nature Reserve with vesting in (he
NPNCA.

4 All remnamts of the northern Parling Scarp between Armadale and North Dandalup have high
conservation value since there has been extensive clearing of this section, especially of the middle-lower
slopes. Therefore, it is recommended that:

a) North Dandalup C-class Reserve #21 038 and the surrounding arca of Stale Forest be
amalgamated into a National Park vested in the NPNCA.

by Goldmine Hill Reserve #21 041 be declared an A-class Nature Reserve vested in the NPNCA.

¢) Byford Regional Open Space be managed as a Nature Reserve or Conservation Reserve.



5 Considering the high conservation and scenic value of the Ellis Brook Valley and adjacent fands,
i is recomumended that:
a} The arca 15 declared as a National Park or Conservation Park within the network of the Darling
Range Regional Park.

b} Areas affected by quarrying and access roads arc adequately rehabilitated.
¢) The impact of present quarrying on the flora of (he region is reviewed,
d) Recreational activities are managed to minimise the spread of dieback.
6; A extension of this survey of floristic communities into the southern Darling Scarp is required

since it appears that most of the Darling Scarp south of the Perth Metropolitan Region has been cleared
and an reserve system does nol exist {o protect these remnants.



Introduction

1.1 L.ocation

Located in the southwest of Western Australia, the Darling Scarp is a major geological feature
that forms the western margin of the Darling Plateau and the eastern boundary of the Swan Coastal Plain.
This north - south trending, lincar escarpnment extends from Bullsbrook to south of Dardanup, and is a
narrow region of between one and three kilometres in width which encompasses the transition {rom
coastal sandplain to jarrah forest on the Darling Range. For the purposes of this study, the Darling Scarp
was defined as the region from the foothills at the base of the Scarp to within 5 km intand from the face of
the escarpment.

The northern hall of the Darling Scarp was the subject of this flora survey (Figure 1-1).
Approximately 100 km of the Scarp was sampled along a {ransect commencing al Walyunga National
Park, 40 km north of Perth, and extending 70 km southwards to finish at North Dandalup, This region
elfectively encompassed the area of Darling Scarp from Bullsbrook and Serpentine which is within the
Perth Metropolitan Region (PMR) and an area under consideration for the Darling Range Regional Park
(Deparunent of Urban Planning 1993, Ministry for Planning 1995). The remaining 20 km of Scarp
between Serpentine and North Dandalup lies outside the bounds of the PMR.

1.2 Climate

The Darling Scarp lies within the region of southwest Western Australia that expericnees a dry
mediterranean climate. Rainfall is seasonal, with most of the annual precipitation falling during the
winter, followed by a warm, summer drought lasting five to six months (Gentilli 1989) (Table 1-1). In
comparison lo the adjacent coasial plain, which experiences an average of between 800 — 900 mny, annual
rainfall is considerably higher on the Darling Scarp as a result of the orographic effect with the abrupt
increase in altitude. The annual average rainfall commences from 800 to 1100 mm at the foothills and
increases o over 1200 mm on the uplands, with peaks of over 1300 mumn in locations 10 - 12 km cast of the
Darling Scarp. Rainfall steadily declines across the Darling Plateau in an casterly direction from these
locations (Havel 1975b, Beard 1981; Gentilli 1989), There is an additional rainfall gradient in a north -
south direction which is attributable to the prevaiting south westerly fronts. Consequently, rainfall declines
from 1200 10 1300mm per annum at Dwellingup, o between 700 (o 900 mm per annum along the Scarp
north of Bullsbrook, {Gentilli 19893,

Table -1 Annual average daily temperatures, annual rainfall and rain days for selected stations
within the study area. Data from Burean of Meteorology (1989),

Location Mean max ftemp Mean min temp  Rainfall (mm) Rain days
() (€

Bullsbrook 24.0 12.2 692 109

Midland (Perih) 254 10.9 737 98

Kalamunda 222 11.9 1005 not available

Serpentine 22.1 10.5 1219 124

Dwellingup 21,7 9.7 1275 132

Gentilli (1989) describes the thermal regime of the region as mild, but very hot temperatures (>30°C) can
be experienced during the summer and daily maximum temperatures fend to increase with a decrease in
latitude (Table 1-1). Mild - moderate south westerly winds predominate during winter which is replaced
by a diurnal pattern in the summer wind regime. High pressure systems generate desiccating north easterly
winds cross the Scarp overnight and in the morning, with an apparent increase in wind velocity down the
Scarp face (Mitchell 1979). These are usually replaced in the afiernoon by a strong south westerly sea
breeze that is generally of sufficient force 1o nullify the prevailing casterlies (Gentilti 1989},



The summer conditions of drought, strong winds and high temperatures, in conjunction with steep
{opography, produce a fire prone environment that lasts from November to April on the Darling Scarp
(Robley 1983). This is compounded by the presence of flammable vegetation and litter, Summer
thunderstorm activity in the summer can ignite wildfires (Gentilii 1989). However, the majority of fires
on the Darling Scarp are of human origin, either as prescribed burns, acts of arson or by accident (Robley
1983). Rapid expansion of the Perth metropolitan region inte the Darling Scarp has been associated wilh
an profound increase in the incidence of wild fires (Robley 1983), which tend to cause considerable
damage to the vegetation on the edge of the Platcau (Havel 1989). This has serious and immediate
implications for both the conservation of reserves and protection of property.

1.3  Geology and geomorphology

The Darling Scarp is the steep, western margin of the Darling Plateau, created by [aulting of (he
Yilgarn Block and exposing a linear profile of the Platcau extending Bullsbrook to Dardanup in a north -
south direction. This major geomorphological unit forms the boundaries of two geomorphological
provinces of the Darling System, these being the western margin of the Darling Plateau and the eastern
boundary of the Swan Coastal Plain (Churchward and McArthur 1980). To the south, the Darling Scarp
coincides with the Whicher Scarp south of Dardanup, which then replaces the Darling Scarp to form the
southern boundary of the Swan Coastal Plain. Similarly, (he Gingin Scarp replaces the Darling Scarp
north of Bulisbrook,

The profile of the Darling Plateau is that of Precambrian granites subsequently overlain with a mantle of
Tertiary laterite. This granite bedrock is the western portion of the Yilgarn Block that is predominanily
comprised of Archaean metamorphic gneisses, granites and intervening migmatitics, Narrow inlrusions of
dolerite constitute 15% of this bedrock and are frequently encountered along the Darling Scarp (Biggs and
Wilde 1980).

The Darling Platcau within the study area is comprised of four geomorphological units as described and
mapped by Churchward and McArthur (J980) (Table 1-2). The Dwellingup unit constitutes the lateritic
uplands which are distinguished by massive laterite and gravely soils, whilst the Yarragil unit
encompasses shallow, poorly drained depressions within this landscape. Drainage is rejuvenated on the
western margin of the Darling Plateau and the Darling Scarp is dissected by a number of rivers and
streams. Drainage generally follows a northwes( aligmment (Biggs and Wilde 1980} and the associated
valleys and gulleys are significant landforms. Minor valleys on the Scarp have been mapped as the Musray
unit. Major valleys constitute the Helena unit, where the laterite has been deeply eroded to form steep
banks and cxpose the Archaean bedrock. Within the siudy area, this landform is represented by (he Avon
Valley, the Helena Valley, the Canning River, Wungong Valley and the Serpentine valley. Comparatively
minor rivers system included Jane Brook, Bickley Valley, the head of Myara Brook, and the North
Dandalup Vatley.

The Darling Scarp Unit is the steep. narrow margin of the platean which rises from an altitnde of 75 to
250 m over a distance of 1 to 3 km. Erosion of the profile has displaced the Darling Scarp 1 to 3 ki east
of the actual fault line, and valley systemns extend this erosion face further inland (Biggs and Wilde 1980).
As a consequence of this exposure of the Archaean bedrock, the Darling Scarp is a landscape of extensive
granite and gneiss outcrops interspersed with dolerite dykes.

The Ridge Hill Shelf or Forrestfield Unit constitutes the foothills of the Darling Scarp which is a between
1.5 -3 km wide and of low relief at altitudes from 25 1o 70 m (Sappal 1983, McArihur and Bellenay
1960). The geology consists of altuvial and colluvial deposits derived from the crosion of the Scarp and
Plateau, and shoreline deposits derived from a succession of Quaternary marine incursions (Biggs and
Wiide 1980, McArthur and Beflenay 1960). Remnants of the Cardup Group of Proterozoic shales.
sandstone and silistone are exposed in some regions along the base of the Darling Scarp from Gosnells 1o
Serpentine (Biggs and Wilde 1980).



Table 1-2 Topographical position of the major geomorphic units on the Darling Scarp, as defined by
Churchward and McArthur (1980),

Geomorphological  Geomorphic Unit Topographic location

Provinee

Darling Platean Dwellingup Unit upland
Yarragil Unit winter wet depressions on plateau
Helena Unit major valley
Murray Unit minor valley
Darling Scarp scarp face

Swan Coastal Plain - Forrestfield Unit / Ridge Hifl Shelf  foothills at base of Darling Scarp
{(McArthur and Bettenay 1960) {picdmont zone}

1.4  Soils

Associated with the underlying geology, the soils of the Darling Scarp can be regionalised according o
their topographic location. On the platcau, [fateritic soil prefile of the uplands typically consists of a
lateritic duricrust and associated sandy loams or sandy and gravelly yellow carths. Valley slopes tend 1o be
more gravelly and shallow depressions tend {o acquire colluvium, which results in deeper sandy duplex
soils or yellow earths (McArthur 1991, Clifton 1973). This lateritic mantle overlies a deep, highly leached
pallid zone grading from red to yellow - orange kaolinised clays. This pigmentation the result of
accunmulated iron and oxides and progresses to white with depth. The pallid zone may continue for up to
50 m before the underlying Archacan bedrack is encountered (McArthur 1991).

The soils encountered on the stopes of the Darling Scarp and the valleys on the western margin of the
plateau are directly related to the exposure of this lateritic profite. Lateritic scree and pallid zone clays
predominate on the upper slopes but the predominant soils are shallow red and yelfow carths between
exposed granite oulcraps and loose boulders. These are relatively younger soils derived from the erosion of
the underlying granite, gneiss and dolerite. Colluvial deposits influence this soil profile on the lower scarp
aud valley stopes. The greatest deposition of colluvial and alluvial material occurs on regions of lowest
relicf, these being wide valley floors and the Darling Scarp foothills (McArthur 1991, Clifion 1973),
Therefore, the soils Ridge Hill Shelf consist of colluvial deposits, received from the Darling Scarp,
alternating with the laterised sand deposits, derived from past marine incursions (McArthur 1991,
MeArthur and Bettenay 19600, The resulting soils encountered on the feothills range from the well
drained gravelly yellow - brown sands on ridges, (o gravelly clay sands over poorly draining clay and silt
lenses where the laterite has been stripped (McArthur 1991; Jordan 1986a, 1986b). Fluviatile deposits of
clayey sandy silt occur where rivers have interrupied the Ridge Hill Shelf. As noted by previous auihors
(Keighery and Trudgen 1992; Gibson er al. 1994) there is no consistency between authors for the precise
boundaries and geological terms for Ridge Hill Shelf unit of McArthur and Bettenay (1960} as mapped on
the 1:530 000 Environmental Geology Series (Gozzard 1986, Smurthwaite 1986; Jordan 1986a, 1986b),

1.5  Vegetation

Stace the physical enviromment determines the vegetation community, the Darling Scarp also forms a
biogeographical boundary that delincates the vegetation of the Swan Coastal Plain from that of the
Northern Jarrah Forest Bioregion (Thackway and Creswell 1995). These regions lics within Darling
District of the floristically rich South West Botanical Province of Beard (1981, 1990). Marchant ef af.
1987 lists 2057 species {2200 taxa) as occurring in the Perth region, in an area covering the Swan Coastal
Plain {rom Geraiditon to Bunbury, and the western poriien of the Darling Range. From this document, Bell
and Heddle (1989) estimate that this region of the Dagling Scarp and Range has at least 784 species, most
commonly from (he Proteaceae (70), Papilionaceae (68) and Myrtaceae (63).

Patterns in the vegetation structure and floristic associations have long been attributed to the influences of
the environment, which is evident at environmental extremes presented by the Darling Scarp. Descriptive
work on the vegetation communities of the Darling Scarp and associated regions has proceeded since earty
in the century as part of the larger undertaking of mapping the vegetation of southwestern Australia (Dicls
1906, Gardner 1942, Speck 1958: sce Beard (1981) and Havel (1979)). The first detailed studies of

3



vegetation associations en the Darling Scarp and Plateau were made by Williams (1932; 1945), who
mapped the co-occurrence of the dominant tree species and associated understorey with the underlying
geology. Thiee broad associations were recognised; the Zucalypius wandoo - . calophyila association on
granites and epidiorite, the E. marginata association on lateritic uplands, and the £ rudis association on
the vaitey floor. Although detailed, these descriptive studies were limited to two small areas. Speck (1938,
in Havel 1973a) adopled a structural approach to describe and map the communities of the Darling - Irwin
Botanical Districts and documented the strong patterning of vegetation, soils and topography. Smith
(1974) and Beard (1979a, 1979b) both produced 1:250 000 scale phytogeographic maps of southwest
Western Australia, which mapped the dominant vegetation structural units and incorporated information
on the underlying soils and climate. From (his work, Beard (19792, 1979b) did not distinguish (he Darling
Scarp as a unique unit but primarily as Eucalypius wandoo and Eucalvptus calophyvila woodlands within
the Darling Botanical District, These formations form the western margin of the Dale Botanical
Subdistrict whilst the “castern margin of the Drummond Botanical Subdistrict is delincated by the
woodlands of the Ridge Hill Shelf (Beard 1979a, 1979b). These regions of Beard (1980) were used as the
basis of the current biogeographic regionalisation (IBRA) of the region for the planning of a national
conservation reservation system (Thackway and Cresswell 1993),

The use of structure alone {o define vegetation units was considered by Heddle ef al. (1980) to be
insufficient for producing a map of the vegetation of the Darling System for assessing the adequacy of
reserves for conserving biodiversity. For this purpose, Heddle ef af. (1980) produced a classification of {he
vegetation communitics of the Darling system which were mapped at a scale of 1:250 000. These
vegelation complexes were an amalgamation of both the structural units of Smith (1974), the
geomorphological units of Churchward and McArthur (1980), annual rainfall and the site - vegetation
tvpes of Havel (1968, 19754, 1975h). Rather than the use of structure 10 define vegetation communitics,
Havel (1975a, 1975b) employed ordination and classification analysis of quadrai based floristic data to
resolve site - vegetation fypes from continuum of vegetation in the Northern Jarrah Forest. Rather than
canopy, the floristic composition of the understorey was the best indicator of the community. Only a
quarter of the species surveyed were used in the floristic analysis, these having met strict criteria for
selection as indicator species diagnostic of the site- vegelation type. This indirect gradient analysis
resolved 20 site vegetation types which were a demonstrated to be a good predictors of the environmen.
Patlterns of vegelation were found to be determined by topographic position in the landscape and edaphic
features such as the gravel content of soil profile, soil texture (moisture) and fertility (Havel 1973a; Bell &
Heddle 1989). Heddle er al. (1980) extrapolated (hese sile ~ types (o cover the entire Darling System and
found it necessary 1o define an additional sitc - vegetation type G to characterise the shrublands of granite
outcrops and the surrounding wocedlands. Consequently, this site vegetation type has been incorporated
into the definition of the Darling Scarp Complex, which is a unique entity among the 66 complexes
mapped by Heddle ef o/, (1980) for the Darling Region. If the adjacent Ridge Hill Shelf, associated valleys
and adjacent margin of the Jarrah Forest are included within five kilometres of the Darling Scarp, an
additional ninc vegetation complexes abut onto the margin of the Darling Scarp Complex . However, the
predominant vegetation complexes of Heddle e af. (1980) which constituie the Darling Scarp are the
Darling Scarp complex, the Forrestfield complex and the Helena complex in the valleys on the western
margin of the Darling Platcau.

There are some concerns with the use of this classification to define (he floristic communities and assess
their reservation status. The first problem is that (he site - vegelation types were constructed {rom a small
proportion of the ftora, with the significant omission of 75% of the species surveyed, notably annuals and
infrequently occurring species (Havel 1989), At the scale of 1:250 000, the vegetation complexes are (00
broad and obscure local patierns in vegetation communities. The best example of this the Darling Scarp
Complex, which remains uniform over its entire area and any possible changes associated with the rainfall
gradients, geology or topography are not resolved on the map, and are only discussed as general trends
(Heddle ef af. 1980). Detailed floristic surveys on the castern side of the Swan Coastal Plain have
addressed the floristic diversity of these remnant woodlands on the Ridge Hill Shelf (Keighery and
Tradgen 1992, Keighery and Keighery 1993, Gibson er of. 1994; B. Keighery, unpublished data). Similar
data are not available for the Darling Scarp.



1.6  Purpose of study

Because of its close proximity (o the Perth Metropolitan Region, the northern Darling Scarp has been
under considerable pressure for development since the first settlement of the region in the 1830°s. The
woodlands and associated rich soils of the lower slopes and foothills of the Darling Scarp and adjacent
eastern side of the Swan Coastal Plain were highly desirable for agriculture. The legacy of this history of
agriculture has been that 8% of the original Forrestficld vegetation complex (Heddle ef af. 1980) within
the Perth Metropolitan Region remains intact (Dixon er af. 1994), and >98% of the castern side of the
Swan Coastal Plain has been cleared from along the length of the Darling Scarp (Keighery and Trudgen
1992). Within the Perth Metropolitan Region. agriculture was not feasible on {he steep, rocky terrain of
the slopes of the Darling Scarp. Consequently, comparatively more of the vegetation has remained intact
than that on the foothills. However, this still only amounts to 45% of the original Darling Scarp vegetation
complex which remains intact within the Perth Metropolitan Region (Dixon ef al. 1994). Although
estimates are not available, considerably more of the Darling Scarp has been cleared outside of the Perth
region where the slopes have been more accessible to grazing. In addition to agriculture, curreni land use
of the northern Darling Scarp includes extractive industries (clay, granite, sand, gravel, mineral sands)
and residential development from the eastern expansion of the Perth Metropolitan Region. Close proximity
to urbamisation is associated with disturbance, weed invasion and frequent fires. The current demand for
recreational activities on the Darling Scarp is high.

The objectives for a conservation reserve system for the Darling Scarp is to encompass the biological
diversity and the associated landforms and soils. Within the Perth Metropolitan Region, urban planning
has set aside an extensive reserve system which encompasses much of the remnant vegetation on public
lands. This network of Regional Open Spaces and National Parks is currently being established as the
Darling Range Regional Park (Department of Urban Planning 1993, Ministry for Planning 1995). Quiside
of the Perth Metropolitan Region, remnants of the Darling Scarp are reserved in National Parks and State
Forest. The total area of the original Darling Scarp vegetation complex of Heddle ef af. (1980) within the
conservation reserve system (National Parks, Nature Reserves and Conservation Reserves) has been
cstimated from 1.5% (Havel 1989) to 3.8% (Department of Conservation and Land Management 1994),
This amounts to fess than 5% of the original area of the Darling Scarp occurring on protected land.
Therefore, the curren( conservation status of plant communities of the Darling Scarp is in urgent need of
detailed assessment. Heddle ef a/. (1980) provides the most current information available on the Darling
Scarp vegetation conumunitics, which is considered too broad to allow the detailed level of assessment
required. The purpese of the present study was to identify major {Toristic community types within (he
northern region of the Darling Scarp between Bulisbrook and North Dandalup, based on floristic
composition of permanently located quadrats, and 1o determine the representation of these floristic
conumunify types within the current reserves system.



Methods

2.1 Field Survey

One hundred and twenty 10m x 10m quadrats were established systematically in public iand over (he
Darling Scarp. In a north - south direction, this extended along 120 km of from Walyunga National Park
to North Dandalup (Figure 1-1). These plots were cstablished along a topographical sequence that ran
from the upland plateay, on the western edge of the Darling Plateau, down (o lowest slopes and foothills
along the profilc of the Scarp in a repeated sequence the fength of the study area.

Potential sitcs were identified from aerial photographs (Department of Land Administration Panairama
Scrics, 1996) and Department of Conservation and Land Management (CALM) {opographical maps. Prior
to sampling, the suitability of these potential locations was assessed from a vehicle and foot survey.
Quadrats were placed in locations judged 1o be representative of the vegetation comununity, geology and
topography observed in each area. There was a bias 10 select sites that were relatively weed - free, had not
been burnt in at least the past 3 - 4 years and were in gencral good condition,

Sixteen of the 120 plots were rescores of existing quadrats that had been placed by previous surveys.
Fourteen plots had previously been located in John Forrest National Park { Department of Conservation
and Land Management 1991), and a further two plots in Serpentine National Park had been established by
as part of a lloristic survey by the Department of Environmenial Protection (1996). The remaining 104
quadrats were set up over the period between September to November 1996, and all 120 rescored from
November - December. In order to follow the flowering season, progress began al Walyunga National Park
and progressed southwards. Almost all the quadrats were visited twice, except the two which had been
burnt as part of spring fire control measures.

Quadrats were permanently marked at the corners with gabvanised steel fence droppers, and a GPS
recorded the position. Altitude was later retrieved from CALM topographic maps. The presence of all
vascular plant species were noted within each quadrat, and specimens collected for further identification in
the Western Australian Herbarivm when the field identification was unceriain. Information was also
coliected for a number of environmental parameters from cach site. Visual estimates were made of feal
litter depth and cover, bare ground cover, exposed rock cover and rock type, soil colour, texture and depth,
slope. aspect, and topographical position. A subjective assessment was made on the vegetation condition,
based on the criteria and scale from Keighery (1994). The vegetation structure and cover was assessed
using categorics from Muir (1977). For later analysis, a bulked soil sampie was obtained from 24 samples
of the A horizon within the quadrat. The information on soil chemistry was not available for this report
since these were undergoing analysis at the time of writing. Consultation with the geology maps were not
informative since most of the sites fell within a narrow geological region delincated as Archacan granile
and gneisses. Only major dolerite and quartz dykes featured on ibese maps, whilst a large nwmber of
smaller features were observed in the landscape. Therefore, visuak assessment of the soils and underlying
geology and topography was used to locate and describe sites. Geology maps were of some use in
discerning Ridge Hill Shelf sites from Scarp slopes, but were found to be of insufficient detail in some
inslances.

2.2 Additional sites

Data from an additional thirty plots were included in the commumity analysis. Three of these were
supplied by the Friends of Ellis Brook Valley (In¢) (FOEB), and the remaining 27 were from {he
Department of Environmental Protection (DEP) (1996). Almost all of these sites had been established on
public lands, except a number of these DEP sites had been established on private land with the permission
of the land owners. The FOEB sites were established at Ellis Brook Valley Reserve between June and
August 1996, and rescored in fate spring of (he same year. Of the DEP sites, the Lambert Lanc sites were
scored in August 1991, and the condition of the vegetation condition reassessed in 1994, Other DEP sites
were established between 1995 and 1996, at Red Hill, Talbot Read Reserve, Ellis Brook Valley Reserve
and Page Road.
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Figare 1-1. Location of the 150 survey sites within the Darling Scarp Floristic Survey Area: The broken line delineates the
boundary of the Swan Ceastal Plain and Darling Plateau (Beard 1980). CALM managed lands are shaded.



The data obtained from the DEP and FOEB were from a selection sites located on the lateritic and clayey
soils of the Ridge Hill Shelf at several locatities in the PMR. This included sites on the quartzite ridges
and adjacent Ridge Hill Shelf at Ellis Brook Valley on the Darling Scarp. It was decided to include these
sites in the analysis (o help elucidate the relationship between floristic communitics on the foothills sites
and the adjacent Scarp communitics. Because only a few sites specifically were sclected to explore this
relationship, results should be considered preliminary and specific {o the study area.

2.3  Floristic Classification

The presence / absence data oblained from the survey sites was subjected to mullivariate analysis in order
to discern floristic communities within the study arca. Floristic community types and species groups were
based on similarity in species composition which was derived from the classification analysis of this
combined data set. The Czekanowski coefficient was used 1o gengrate similarity matrixes and unweighied
pair - group arithmetic averaging (UPGMA) was used as the hicrarchal, agglomeralive fusion method
(Sncath and Snokal 1973). Using inverse analysis, species were classified into groups using the
TWOSTEP algorithm (Austin and Belbin 1982) and fused using UPGMA. Estimates of climatic
parameters were derived from the BIOCLIM model (Busby 1985) and the Kruskal - Waillis test was
emploved as a non-paramctric statistical method (o explore differences in a number of environmental
variables for the different community types

Specimens collecled were identified at (he Western Australian Herbarium (PERTH). where selected
voucher specimens will be lodged. Species nomenclature follows Green (1985) and current usage at the
Western Australian Herbarium.



Results and Discussion

Flora

A total of 728 taxa (specics, subspecies and varicties) were recorded from within the study arca along the
Northern Darling Scarp (Appendix 1, 7 & 8). This dala set was complied from the 120 sites established in
this survey, opportunistic collections during field work and data from the thirty additional sites provided
by the Department of Environmental Protection (1996) and Friends of Ellis Brook Valley (Inc.). Of this
total, 651 were native taxa and 77 were weeds. Ninety-two families were represented in this sample, the
most numerous being the Proteaceae (61 taxa), Papilionaceae (53 native and 12 weed taxa), Myrtaceae (45
taxa), Orchidaceae (44 native and 1 weed taxa), Cyperaceae (43 native and 1 weed taxa), Poaceae (22
native and 19 weed taxa), Asteraceae (29 native and 8 weed taxa) and Mimosaceae {23 taxa). These are
among the common familics of the Western Australian flora (Hopper ef al. 1996) and for the Northern
Jarrah Forest in the Perth Region (Bell and Heddle 1989). The most common genera were Acacia (23
taxa) Stvfidium (23), Hakea (16), Lomandra (14), Hibbertia (13), and Thysanotus (13). Although fourteen
taxa were recorded for Dresera, this is an underestimate since the majority of pygmy droseras were sterile,
hence could not be identified to species level, Again, these genera are fypically common in the flara of
Western Australia (Hopper er /. 1996) and in the adjaceni Jarrah Forest (Bell and Heddle 1989).

Weed taxa were conspicuous components of the flora represented predominantly in the Poaceae (19 taxa).
Papilionaceac (12), Iridaceae (10) and Asteraceae (8). Within the 150 survey sites, the most common weed
taxa were generally the small, herbaceous annuals or perennial cryptophytes Briza maxima (99 siles), Aira
carvaphyilea (91 sites), Romulea rosea (85 sites), Hypochaeris glabra (89 siles), Briza minor (67 siles),
Ursinia anthemoides (59 siles), Vulpia bromoides {54 sites) and Anagallis arvensis (49 sites). The
sampling procedure of purposcfully sefting quadrats in relatively weed - free sites underestimated the
extent of weed invasion in these communitics. However, a quantitative assessment of weed invasion was
beyond the scope of this study.

3.1  Rare and Priority taxa located in the quadrat survey

The ebjectives of this survey were specifically were (o address identify rare plant commuuities rather than
individual taxa, therefore the location of rare taxa was more by chance than design. However, one species
of Declared Rare Flora (DRF) and 22 priority taxa were found during the course of this Darling Scarp
survey (Table 3-1). One species of DRF and two priority taxa were located in the additional sites
established by the Department of Environmental Protection (1996} and the Friends of Ellis Brook Valley
(Table 3-2). Details of the rediscovery of the presumed extinct taxon Tefraria ausiraliensis has been
documented in Gibson et. a/. (1994). The distributions of these taxa are shown in Appendix 2

At this stage, it is uncertain as to whether a number of the populations located in this survey are new
populations since there were previous collections (some over 20 years old) from the general vicinity, as
recorded by the Western Australian Herbarium. In comparison to other regions in the state, there appears
to be a good collection of DRF and priority taxa for the Darling Scarp. This is attributed to this region
being an casily accessed / amenable location for the both scientific community and a number of diligent
commnunily groups. A detailed cross checking of more accurate records will determine if the {indings of
this survey in fact are new populations as opposed to rediscoveries of previously located populations. An
additional thirty nine 1axa have been listed as occurring on the Darling Scarp that were not found in this
survey (Department of Conservation and Land Management 1996),



Table 3-1: Declared Rare and Priority Flora located within 120 sites surveyed on the Darling Scarp.
Conservation status currvent as of 12/10/1996. Relocated populations have a previous record from the
genceral locality in the PERTH. New populations have no previous record in PERTH.

Taxon Status  Number of new  Number of relocated
populations populations

Acacia horridula 3 2

Acacia oncinophylla subsp. oncinophylla 3 2 2

Acacia oncinophylla subsp. parulifolia 2 1 3

Anthocercis gracilis DRF 2

Astroloma foliosum 2 2

Baronia tenuis 4 i 2

Calothamnus rupestris 4 2

Conaspermum undulatum 4 I

Darwinia pimelioides 3 2

Dryandra praemorsa var, praemorsa 3 I

FEucalyptus marginata subsp. elegantella 2 I

Grevillea pimeleoides 4 !

Hakea myrioides 3 2 2

Lambertia multiflora var. darlingensis 3 3

Lasiopetatuni bracteatum 4

Lasiopelalum pterocarpum MS. 2 1

Microtis media subsp. quadrata 4 1

Nemcia acuta 3 2

Senecio leucoglossus 4 1

Svnaphea acutiloba 3 2 4

Svnaphea pinnata 3 i

Templetonia drwmmondii 4 i

Thysanotus fastigiatus 3 1

Table 3-2. Declared Rare and Priority Flora located in the 30 additional quadrats or adjacent areas.
Conservation status current as of 12/10/1996,

Taxon Status
Calothamnus graniticus subsp. lepiophylius 4
Halgania corymbosa 3
Tetraria ausiraliensis DRF

3.1.1 Taxa subject to recommendations for gazettal as Declared Rare Flora

As a consequence of this survey, some concern was raised as to the conservation status of two taxa.
Additional discussion with Les Robson (Department of Conservation and Land Management} and Carol
Wilkins (the University of Western Australia) supported the decision to propose the gazettal of these
species 1o that of Declared Rare Flora. These species are discussed as follows:

Lasiopetalum pterocarpun.

One plant was located at Serpentine National Park on the south bank of the river near a walk trail. [ts
identity was confirmed by Carol Wilkins (who is revising genera of the Sterculiaceae) and it became
evident that this was a new population separate from the first population of five plants had been located on
the north bank. This increased the number of plants known to six. At the time of writing, an intensive
survey for this species was being conducted by 1. Robson (Department of Conservation and Land
Management), who has confirmed that a new population exists on the south bank, but still less than ten
plants are known in existence. This species appears to be restricted to the riparian community fringing the
creck at the base of Serpentine Falls, which is presently succumbing to an invasion of aggressive weeds.
Additionally, this area is currently experiences high recreational use (and abuse} and there is some
concern that this may increase the risk of harm to this population. This taxon meets all the criteria for
gazettal as Declared Rare Flora,
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Conospernium undulation:

Previous surveys of this taxon have found it be locally abundant within a restricted geographical range in
the eastern suburbs of Perth (Kelly ef a/. 1993). In this region its distribution has become fragmented by
clearing and subsequent housing development. In this survey, one population was located growing on sand
over laterite in the foothills at Gooseberry Hill / Maida Vale, This unvested reserve is currently in the
ownership of the WAPC and has been proposed for inctusion in the Darling Range Regional Park (MFP
1995). The area is currently being invaded by Fhrharta calveina and Gladiolus caryophyilaceus and
requires management. The extent of development in the Maida Vale region appears to have lragmented
and removed a previously more widespread distribution of  wnduwlatum, and an examination of the
herbarium records all suggest that this species certainly requires reappraisal of its priority status (currenily
listed as priority 4). Discussion with L. Robson confirms that Conospermun wndulatum deserves
consideration for gazettal as Declared Rare Flora

3.2  Endemic taxa of the Darling Scarp

Marchant e/ af. (1987) notes that 43 of the 2057 specics of vascular plants recorded in the Perth region
(between Gingin and Boyanup) arc endemic. Of the 728 taxa recorded in this survey, 31 (axa appear o be
endemic fo the Darling Scarp in the region between Gingin and Harvey, which defines the geographical
range of the Darling Scarp and covers the same region as covered by Marchant ef af. {1987) (Table 3-3).
Thercfore, it appears that the majority of endemic 1axa with the Perth Region occur on the Darling Scarp,
in the region encompassing the foothills, scarp slopes and western margin of the Darling Scarp.

Herbartum records were used to verify the range of species distributions. Nineteen taxa are endemic 10
region of Darling Scarp between Bullsbrook and North Dandalup, within which the following taxa me
widespread: Biflardiera drummondiana var. coliina, ¢ ‘onosivlis sefosa, Grevillea synapheae subsp.
syaapheae, Hakea cristata, Hibbertia aff.. glomerata, Lomandra aff, micrantha and Pimelea imbricata
subsp. pifigera, The remaining 12 taxa appear 1o be further geographically restricted within this region,
occurring as small, disjunct populations. Anthocercis gracilis, Grevillea pimelioides, Lasiopetahum
hracteatum and Senecio leucoglossus are solely restricted to the valleys of the adjacent western margin of
the Darling Range which dissect the face of the Darling Scarp. Eleven taxa are near endemics, being
primarily restricted 1o the Darling Scarp but with unusual, disjunct populations in oullying regions. In
most instances, these outlying populations cither occur on the Pinjarra Plain, on the eastern side of the
Swan Coastal Plain, or on granite outcrops within the Darling Platcau (Table 3-3).

Whilst not yet recognised as distinct varieties, a mnmber of {axa were found 1o have variations unique lo
the Darling Scarp within the study area and were therefore included in this section. These taxa are:

fhibbertia aff. glomerata has been described in Marchant ef al. (1987) as a variant of [ibbertia glomerata
which requires further axonomic work. Material collecied in this survey belonged to this variant which is
distinguished by fasciculale stamens.

From Lesmurdie - Gosnells on the Darling Scarp, there is a variant of Trvmalivm ledifolium var,
resmarinifolivm which is distinguished by a dense indumentum of silver - yellow, simple hairs on the
adaxial leaf surface. Outside of this central Scarp region, but still within the Darling Scarp and weslern
Margin of the Darling Platcau, Trymalium ledifolium var. rosmarinifolium specimens had a glabrous
adaxial leaf surface (ypical of this variety,

A variant of Trachymene coerulea subsp. coerulea, a lanceolate-leaved variant of Bossiaea eriocarpa and
a six ~flowered variant of Darwinia citriodora all occur within the study area (G. Keighery per comm).

Bevond the immediate limits of the Darling Scarp. (hree specics were recorded in this survey that are
endemic 1o both the Darling and Whicher Scarps. Fucalypius marginata subsp. elegantella and Lambertia
multiflora var. darlingensis are restricted 1o the foothills of these regions whilst Agonis grandiflora occurs
on slopes relatively higher on the escarpment. There are considerably more near endemic taxa derived
from regions north of the Darting Scarp, reaching their southern limits within the study arca. Nine species
have their northern limits around Mogumber and New Norcia (Table 3-3), which are approximately 50 km
north of Gingin, However, these are still relatively geographically restricted to this region and can be
considered as near endemics (Table 3-3).



Table 3-3:

List of taxa endemic or near-endemic to the Darling Scarp that were recorded in

the present survey., Endemic taxa are defined by their occurrence within + Sk of the Scarp Face
and includes the Ridge Hill Shelf and western margin of the Daling Platean. Distributions were
confirmed from records on the Western Australian Herbarium database, from G. Keighery (per

comm) and from B. Keighery (per comm),

Endemic taxa geographically restricted to
Darling Scarp between Bullsbrook and North
Dandalup

Acacia horridula

Anthocercis gracilis

Astroloma foliosum

Billardiera drummondiana var, collina
Billardiera parviflora var. guttata
Conospermum undulatunm *
Conostylis setosa

Darwinia pimelioides

Crrevillea pimelivides

Cirevillea synapheae subsp. synapheae
Hakea cristata

Halgania corymbosa

Hibbertia afl glomerata

Lasiopetalunm bracteatum
Lasiopetalum pterocarpum

Lomandra aff micrantha

Pimelea imbricata subsp. piligera
Pithocarpa corymbulosa

Senecio leucoglossus

* restricled only to Ridge Hill Shelf sands

Endemic taxa of Darling Scarp from Gingin
to Harvey

Acacia drewiana

Acacia oncinophvila subsp. patulifolia
Bossiaea eriocarpa (lanceolate leaved variant)
Conosiylis aculeata subsp. preissii

Conostylis setigera subsp setigera

Darwinia citriodora (6 flowered variant)
Diltwynia sp A. FPR

Tetraria australicnsis *

Thysanotus fastigiatus

Trachymene coerulea (scarp variant)
Trymalium ledifoliuvm var vosmarinifolivim
Verticordia acerosa var acerosa

* restricted only (o Ridge Hill Shelf sands

Endemic taxa on slopes and foothills of
Darling Scarp and Whicher Scarp

Agonis grandiflora

Fucalyptus marginata subsp. elegantelia
Lambertia multiflora var darlingensis

Near endemics  with  outlying, disjunct
populations.

Andersonia aristata
Beaufortfia macrostemon
Beaufortia purpurea
Boronia tenuis
Calothamnus rupestris
FEucalyptus lacliae
Grevillea bipinnatifide
Kennedia stivfingii
Synaphea pinnata
Thomasia macrocarpa
Svnaphea acutiloba

Near cndemic taxa ranging  between
Mogumber / New Norcia / Wannamal and
Northern Darling Scarp.

Acacia oncinophylla subsp. oncinophylla
Conospermum huegelii

Grevillea endlicheriana

IHakea myrtoides

Hibbertia lasiopus

Microcorys longifolia

Nemcia acula

Petrophile biloba

Thomasia grandiflora

Northern species  with southern limit on
Darling Scarp (North of Three Springs/Mt
Lesueur)

Acacia incrassata

Actinostrobus acuminatus {disjunction)
Allocasuarina microstachya (disjunction)
Boronia ovata

Boronia ramosa subsp. ramosa

Calectasia grandiflora (disjunction)
Calothamnus torulosus

Conosiylis androstemma

Conothamnus trinervis (disjunction)

Diplopeltis huegelii var lehmanii

Dryandra armata

Hakea incrassata

Melaleuca radula

Thomasia glutinosa

Xanthorrhoea acanthostachya
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Anather fiftcen taxa have their southern limits on the Darling Scarp and extend further north well into the
Irwin Botanical Province of Beard (1980). Some of these taxa, namely Xanthorrhoea acanthostachya,
Calothamnus torulosus and Diplopeltis huegelii var. lehmanii are a common and distinctive part of the
flora of the Darling Scarp. Four other taxa in this group, Actinosirobus acuminatus, Allocasuarina
nifcrostachya, Calectasia grandiflora and Conothamnus frinervis are considered io be taxa characteristic
of the northern sandplains, yet these have unusual, disjunct populations within the Perth Metropolitan
Region, on both the Darling Scarp and the eastern side of the Swan Coastal Plain (Table 3-3).

Additional work and collections from the Darling Scarp at Gosnells (Keighery and Trudgen 1992, AS
George, per comny, B. Lepschi, per coman, H. Bowler, per comm, and per. obs.) continually emphasise the
importance of the Ridge Hill Shelf and the quartzite / laterite ridges on the Darling Scarp slopes at of Ellis
Brook and Bickley Valley as the source of disjunct populations of specics usually found in the Irwin
Botanical Province. It is not certain if this reflects a natural disjunction of these distributions, since
extensive clearing of the Swan Coastal Plain and Ridge Hill Shelf may ‘have removed any inlervening
populations.

The second major region with which the Darling Scarp has floristic affinities is with the northern and
north-easiern margin of the Darling Plateau (Tabie 3-4), This has been atiributed to historically mere arid
conditions which supported a more extensive distribution of semi - arid 1axa across the Darling Plateau,
Relatively mesic conditions had resulted in a contraction of this distribution 1o both the margins of the
Darling Plateau and to granite outcrops within its interior (Beard 1981). These regions are geologically
similar in (hat Archaean granite bedrock has been exposed following tectonic uplift and erosion of the
lateritic mantle. Fifteen taxa with such a distribution were collecied during this survey (Table 3-4).

Table 3-4. Taxa found on the Darling Scarp which also occur along the northern and eastern
boundaries of the Darling Plateau,

Allocasuarina huegeliona Acacia barbinervis subsp. barbinervis
Drvandra praemorsa var, praemorsa Darwinia thymoides

Fucalyvpius lane-poolei Dryandra fraseri var. fraseri

Hakea erinacea Fucalypius accedens

Hakea petiolaris Gahnia aristata (disjunct)

Lomandra spartea Haemodorum simulans {disjunct)
Templetonia drummondiana Beyeria lechenaultii

Verticordia acerosa var preissii
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Vegetation

Generally, only material than could be taken 10 species or subspecific level was included in the analysis.
There were some exceplions where specinens were resolved to an amalgamated “specics complex™.
Amalgamated complexes was employed when cither there were conflicting taxonomic characters, usually
within groups requiring revision (eg Hibbertia ovala -~ 1. commutata, Tetratheca setigera - 1. hirstia and
species of Leucopogon) or ondy sterile material was available for closely related taxa (eg Vulpia) (sce
Appendix 2). Material from the genus Lepidosperma was divided into “morpho-specics” units since the
taxonomy is presenily under review and taxonomic keys have yet to become available. Since only the
overall morphology (and not a detailed examination of floral charactersy was used lo distinguish
specimens. these unil only serve as approximations of species.

Using this procedure, a total of 689 laxa from 130 sites were entered inloe a preliminary analysis. Initial
runs of the classification procedure resolved four siles {hat both highly dissimilar from one another and
quite distinet from all other site groups at & high fevel in the classification. Since no further information
could be resolved from these outlicrs, these were omitted from the final analysis. This resulied in 673 1axa
from the remaining 146 sites being used in the final classification analysis. 159 taxa were represented onfy
once in the data set, These singletons were removed from furler analysis since previous studies have
demenstrated that these are not informative and therefore have little effect on the cominunity classtfication
(Clifford & Stephenson 1975, Gibson e¢f al. 1994). After the removal of singletons, the species richness
varied from between 20 and 90 specics per site (100m?).

Classification analysis was employed to resolve discrete floristic units from the continuum of vegetation
observed on the Darling Scarp. The resulting dendrogram (Figure 4-1) was split at two levels, resolving
the sites into three groups {* super groups’) and, al a lower level, eleven groups (connmnunity units’y which
was deemed Lo best reflect the patterns of association seen in the field, Whilst this procedure introduces a
subjective decision info the analysis for resolving the floristic communities, this decision is based on
extensive ficld observations and emphases the supportive function of classification analysis {o verify these
findings (Kent and Coker 1992: Clifford and Stephenson 1973). Similarly, specics groups derived from
the inverse analysis were split al the 23 group level and further subdivided into subgroups where
appropriate. This was achieved by using both the two-way table (Appendix 3) and the dendrogram {rom
the species classification.

The density of the sampling was considered to be sufficient to resobve (he 146 sites inte a number of
floristic groups that have been referred (o in the text as “floristic community types’. Within the study area,
these community types oceurred repeatedly within the study area on the Darling Scarp, and were strongly
associated with topography and substrate.

4.1  Three group level classification

At a high level in the analysis, there was a separation of the sites into three distinct floristic groups that
could be defined primarily by topagraphic location and secondarily by soil type (Figure 4-1). The first
major division was Super group 3 which consisted of the upland Darling Plateau sites dominated by Jarrah
forest and floristically dissimilar to the woodlands and heath downslope on the Darling Scarp, Within this
latler group there was a second major division between the floristic community types which appeared 10 be
based more on substrate. Super group | encompassed the woodlands and shrublands on the relatively
deeper soils (loams and clayey loanms) on the Darfing Scarp slopes. Floristic community types in this group
spanned from the lateritic breakaways at the upper reaches of the scarp slopes, (o the poorly drained, clay -
loam soils low in the landscape and on the intervening moderately shallow clay - loams over granites.
Super group 2 incorporated the vegetation types on generally poorly drained shallow, sandy seils over an
relatively impermeable hardpan (claypan or granite). This included the shrublands on the skeletal soils of
granite outcrops on the Darling Scarp and woodlands on the gravelly - clay soils of the Ridge Hill Shelf,
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Figure 4-1. Dendrogram of the three  super groups and the 11 community types defined from
floristic presence / absence data,
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4.2  Eleven group classification

Eleven community types and 23 species groups were defined from the classification (Figure 4-1, Appendix
3). Floristic Community type 1 was further subdivided further into three distinct subunits (la, 1b, lc),
based from an examination of the two-way site groups / species table (Appendix 3). Based on their site
association, 23 species groups were resolved from the species classification (Appendix 3). These were also
divided into sub-groupings, since it was evident that environmental gradients were being expressed within
these groupings that were of interest and assisted in resolving the floristic community types, Whilst the
palterns observed in the two-way table opens avenue for further explaration, this were considered beyond
the scope of this report. Distribution maps for cach of the eleven floristic community types {(and subtypes)
arc illustrated in Appendix 4. Community descriptions are summarised in Appendix 5 and particular
community types arc illustrated in Appendix 6.



4.2.1 Site classification

SUPER GROUP 1 -Woodlands and shrublands on scarp and valley slopes
Floristic Community Type | — Darling Scarp Eucalyptus wandoo woodlands

Community Type 1a - Upper slope Eucalyptus wandoo woodlands

This conumunity type was characteristic of the upper slopes of the Darling Scarp where the laterite mantle
had given way to gravelly scree slopes and relatively deep, clayey loam soils (Figure 4-1, Appendices 3, 4
& 6). It was found acrdss the entire length of survey area and consisted of £. wandoo to E. wandoo - E.
calophyila woodland over a low heath or dwarl serub understorey and rich herb layer, In the northern sites
at Walyunga National Park. £. accedens was present either as the solitary tree specics or in admixtures
with E. wandoo. The average species richness was 66,9 + 8.9 taxa / plot, which was within the middle
range relative {o the other community types. Whilst this community type occurred typically at the higher
altitudes (208.5 + 45 8m asl) (Figure 4-2), there was once occurrence on Ridge Hill Shelf at 9¢m asl. This
was at {he Bushmead Reserve (Lot #0, WAPC) in Helena Valley. on a lateritic ridge which was elevated
well above the surrounds,

The commeon species that characterised community type la included species groups Bl and B2, and Al to
a lesser extent, all of which were consistently present. Group I was relatively faithful to this community
type and group M was uscful in resolving this subgroup within community type 1 (Appendix 3).

Floristic Community Type 1b - Eucalyptus wandoo — Eucalyptus calophylla woodlands on poorly-
drained clay flats

This community type consisted of £, wandoo - E. calophyila woodland on winter wet, loamy clay flats
adjacent to a drainage feature. This variety of features included the creek flats on a valley floor, wei clays
around granites, peorly drained clays and clay loams on scarp mid-upper slopes and the lower scarp slopes
bordering on Ridge Hill Shelf. The slope was generally flaf - slight (Figure 4-3, Appendix 6), which would
account in part for the poor drainage. This community type was typically shrub poor and herb rich, with
the typical shrub taxa consisting of Hakea lissocarpha, Baeckea camphorosmae and Hypocalymma
angustifolium (Appendix 5). The ubiquitous specics groups Bl and B2, and B3 1o a lesser extent, werce
associated with this communitly type, however groups E and F were characteristic of and faithful to this
communily type. These groups consisted of infrequently occurring small herbs, herbaceous annuals and
shrubs (hat were indicative of poorly draining, heavy soils. Such taxa included the small shrubs Hakea
myrloides, and herbaceous taxa such as Jumcuy capitatus, Schoenus sculptus, Anigozanthos bicolour
subsp. bicolor, Haemodorum simplex, Tribonanthes longipetala, and Laxmannia sessilis {Appendix 3 and
5). The species richness for this community was 69.1 + 5.2 taxa / plot.

Whilst this community type was encountered relatively frequently in the northern region of the survey
area, il was not encountered between Armadale and North Dandalup (Appendix 4). This was atiributed to
loss of this community type as a consequence of a long history of grazing and more recent residentiail
development on the foothills and lower-mid slopes of the Darling Scarp.

Floristic Community Type lc - Northern granite shrublands and woodiands

Comumunity type lc consisted of and Hakea erinacea { Calothamnus quadrifidus shrublands and open E.
wandoo - I5. calophylla woodlands on moderately deep, loamy soils over granite, often with some exposed
granite, quartzite or dolerite (Appendix 6). It only occurred in the northern regions of the survey area
{Appendix 4) and was located predominantly, but not exclusively, on the Darling Scarp mid-slopes. Qnly
on one occasion was this community type located within a major valley away from the Scarp Face (Table
4-1). Trec canopy specics were not constant within this comununity type, which was more typically
dominated by the fall shrubs, Hakea erinacea and Calothamnus quadrifidus. Typical taxa of this
community type included those from species groups B1, B2 and notably B3. which contained the lithic-
associated taxa such as Borva sphaerocephala, Actinotus leucocephalus, and Svnaphea acutiloba. This
communily iype was characterised by the granite - associated species groups G, which consisted of small
annual herbs and small perennials such as Darwinia pimelioides, and M (orchids) and some infrequent
occurrences in O (Appendix 3). The average species richness was 69.9 + 8.3 taxa / plot. There were some
typical weed taxa, such as Gladiofus caryophyllaceous and Ursinia anthemoides (Appendix 5).
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Figure 4-2: Whisker plot of altitude (m) for cach of the eleven floristic community types (FCT) found
on the Darling Scarp. Non parametric analysis of the differences in the group means. (Key to
symbois: L = lower limit, 1 = Mean - 1 Standard Deviation, M = mean, D = Median, 3 = Mean + 1
Standard Deviation, U = upper limit, * = more than one symbol at print position).

Altitude (m) Kruskal-Wallis: 74,237 df 12 Probability < 0,0000
40,00 96,25 1HILE 208, 8 2650
P
i

Figure 4-3: Whisker plot of slope (1 = < 8%, 2 = 5-20°, 3 = > 20°) for cach of the eleven floristic
community types (FCT) found on the Darling Scarp. Non parametric analysis of the differences in
the group means. (Key to symbols: L = lower limit, 1 = Mean - 1 Standard Deviation, M = mean, D =
Median, 3 = Mean + 1 Standard Deviation, U = upper limit, * = more than one symbol at print
position),

Slope Kruskal-Wallis: 32.369  df: 12 Probability: 0.0012

1.ooa 5O

Floristic Community Type 2 - Southern granite shrublands and woodlands

This community type consisted of granite shrublands that were restricted to the southern region of the
survey area (Appendices 4 and 3). These were considered to be analogous to the northern shrublands of
Community Type lc. This association was restricted (o the granites on the western face of the Darling
Scarp, predominantly on the mid-upper slopes. Common species which characterised this conununity type
included Melalewca  radula, Grevillea endlicheriana, Allocasuaring  huegeliana and  Grevilieg
bipinnatifida (Appendix 3 and 5). There was a notable absence of representation in species group A, and
in species group B3, which was a group consistently occurring in the other granite - associated community
types {(Appendix 3. This accounied for the paucity of taxa in Community Type 2 with a comparatively low
average species richness of 53.8 + 1.9 taxa / plot. Most of the taxa in Community type 2 were from species
groups Bl and B2, and less frequent but distinctive components were derived from groups F and C.
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This community type was located at two disjunct locations along the Darling Scarp. The was a small stand
at Bylord which was a remnant of what may have more extensive stand of granite heath had it not been
cleared for quarrying,.grazing and residential development. The next occurrence was at Serpentine
National Park, and the extensive clearing of the Scarp between Bylord and Serpentine may have removed
intervening stands of Community type 2.

The exlensive and prominent granife cutcrops at Serpentine National Park supported a good cover of this
community, and accounted for most of the diversity of vegetation siructure which was found in this
community type (Appendix 5). There was no predominant overstorey, where the structure graded from
heath to woodland. Allocasuarina huegeliana low woodland would occur on the upper surfaces of
fractured granite outcrops, and continued to occur as isolated individuals over the landscape beyond these
woodlands. Eucalyptus calophylta appeared on the deeper, loamy soils on the slopes, and Kucalypius
wandoo coincided with dolerite-derived clay soils between the outcrops of granite.

The high incidence of small, herbaceous anmmals weeds in the herb layer was attributed to the close

proximity to pasturcs. Otherwise, these sites were found 1o be in excellent (o very good condition.

Table 4-1; Comparison of topographic position with the associaied community types for the eleven
floristic community types along the profile of the Darling Scarp. (* = minor drainage line on face of
the Scarp).

Community type

Position Ia 1 e 2 3 4 5 6 7 8 9 10 11
Upland (plateau) 2 ] ] 1
Scarp upper slope 4 1 4 4 37 3 4 7 1
scarp mid slope 2 0 | 2 4 6 3 i
Scarp lower slope ] 1 12 4 ] i
Ridge Hill Sheif | 1 21 4 10
Valley upper slope 2 21 2 | ]
Valley mid slope ] 1 1 I 2 2 |
Steep lower valley slope 6 ]
Valley {loor 3
Creek line 1 1
Scarp drainage linc* 1 4 1 ] 1

Floristic Community Type 3 - Woodlands on steep, loamy Scarp and valley slopes.

This community type consisted of Eucalyptus calophyila woodland on the steep slopes of the Darling
Scarp and within the major valleys on the western margin of the Darling Plateau. This community type
was a large group (I8 sites) which ranged over the entire length of the survey area. The soils were
typically deep loams and associated with a drainage feature in the landscape, whether this was either a
major valley system or drainage and soil lens around a granitc outcrop {(Appendix 6}, Within this
community type, /2. cafophyila was consistently a good indicator of the edaphic conditions associated with
this community type was the predominant canopy species in this group, co-occurring with £. wandoo or E.
laeliae when these species were present. However, these eucalypts did not define the vegetation
conununity. This was influenced by the shrub and herb understorey which was generally composed of
species which also were common in other community (ypes. This includes Trymalium floribundum,
Phyllanthus calycinus, Hakea lissocarpha, Cheilanthes austrotenuifolia and Caesia micrantha (Appendix
5). Overall, Community type 3 was distinguished by an absence of taxa across most of the species groups
(Appendix 3). This included a lack of the small herbs such as Homalosciadium homalocarpum, Vulpia
myuros, Centrolepis aristata and Centrolepis drummondiana from group B1. Whilst lacking common
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herbs, the understorey harboured a good number of native grass taxa and Desmocladus aspera. There was
limited representation in species group A. a moderate level constancy in group BI and B2, but
characteristic representation in the smatier, infrequent species group C and D that are associated with
loamy river terraces {Appendix 3 and 5). Consequently, the species richness was moderately poor, with an
average of 52.0 + 10.1 taxa / plot.

Floristic Community Type 4 - Waodlands on steep colluvial sfopes of Scarp face and upper valleys

This community type consisted of woodlands and low forests on moderately steep slopes, predominantly
on the mid-upper siopes of the Darling Scarp {ace but also occurring in the valleys and Ridge Hill Shelf,
This community type was distributed from the central to southern region along the Darling Scarp
{Appendix 4). The soils were usually red earths and clay loams. often of a gravelly nature. The proximity
of these sites to granites oulcrops and the presence of colluvial quarlzite / laterite (Table 4-1) had a
profound influence en the species richness and {loristic composition. This was clearly evident in sites on
steep valley slopes that were distinguished from community type 3 by this greater diversity of understorey
shrubs (Appendices 3 and 5). Vegetation typically associated with granites was found occurring within
these low woodlands, with representation in the species groups M and O. These were additional to the
typical and common taxa from specics groups Al, A2, B and B2, namely Hypocalymma angustifelinm,
Hibbertia hypericoides, Baeckea camphorosmae, Melaleuca aff. scabra and Isopogon asper. Taxa from
groups Al and V which were typically associated with the upland jarrah forests were also conspicuous in
this comuumity type. This includes Bossiaea ornata and Labichea punctata. Akthough not distinguished
for the analysis, Euncalyptus marginata subsp. elegantella occurred in a number of these sites, The average
specics richness was 75.65 + 10.93 taxa / plot, which was the highest recorded for the eleven community
types.

The dominant stratum was not restricted to any particular species, but varied from Eucalyptus lane-poolei,
Lucalyptus calophyila, Encalvptus laelice, Evcalypius wandoo and Eucalvpivs marginata. There were
two instances where £, lane-poolei did occur in this community type. At Ellis Brook Valley, there was an
unusual occurrence of 2. lane-poolei comparatively high in the landscape. The similarity of this site 1o the
other woodlands in the-group was attributed to the understorey that was associated with sandy colluvium
on comparatively steep slopes. The second site was at Serpentine National Park, at the boundary of the
lower Darling Scarp slopes and Ridge Hill Shelf (Appendix 6). This and adjacent siics further upslope
were distinguished by Xanthorrhoea acanthostachya, and Dryandra armata, Lambertia multiflorus var
darlingensis and Pithocarpa pulchella (Appendix 3). These taxa from species group O also occur in
Community types 5 and 7. on Scarp slopes and Ridge Hill Shelf sites. This suggests there is some affinity
between these sites at Serpentine and community types in super group 2, but the overall similarity lics
with community {ype 4.

SUPER GROUP 2 - Ridge Hill Shelf woodlands and Granite shrublands
Community Type 5 — Central granite shrublands

This community type was a heterogencous asscmblage of shrublands and heath on loamy soils derived
[rom granite or occasionally Ridge Hill Shelf soils. The analysis distinguished (his as a centrally located
heath community that ranged from John Forest National Park to Ellis Brook Valley (Appendix 4). Rather
than consisting of granite outcrops. the exposed rock was highly fragmented and the soils were typically a
combination of shallow sands with colluvial lateritic gravels and / or conspicuous quartzite [ragments.
This was particuiarly obvious at Crystal Brook Reserve and Ellis Brook Valley where there were
prominent quartzite ridges in the landscape (Appendix 6). The average species richness was 64.9 + 8.7
taxa / plot. This heath .community typically consisted of the taller shrubs Xanthorrhoea acanthostachya
and Allocasuarina humilis over smaller proteaccous and myriaceous shrubs, namely AMelaleuca aff.
scabra, Baeckea camphorosmae and, (oo a lesser extent, the proteaceous sluubs Divandra amnata, Hakea
incrassate and Hakea wndulata (Appendices 3 & 5).

There was good representation in the species group Bl, with characteristic representation in species
groups B3, O, and Q. This included the shrubs previously mentioned and common granite-associated
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herbs and shrubs such as Levenhookia stipitata, Laxmannia squarrosa and Stylidium repens. The absence
of specific taxa in group B2 suggests that these sites were relatively dry sites with poor soils (Appendix 3).

There was some suggestion from palferns in species groups P, O, R, § and T that there was some
dissimilarity between particular Ellis Brook sites and the other sites within this community type. Notably,
the taxa in species group P and O which were restricied 1o these Ellis Brook sites in community tvpe 5
were also faithful to community type 7, namely Kingia australis, Borva scivpoidea, Schoenus subflavus,
Schoenus discifer and Stylidium piliferum. Therefore, whilst these sites were most similar in this analysis
to the other granite heaths constituting this comnmunity type, there were some affinities with community
type 7. However, there were greater overall shared faxa between community iypes 6 fo 8 which
overwhelmed this {Appendix 3).

Community Type 6 — Talbot Road Eucalyptus calophylla ~ Eucalyptus wandoo woodlands and heaths

A small group of sites restricted to the Talbot Road Bushland formed a distinct community type of %,
wandoo - I calophylla low woodland and tateritic heath on (he well drained, gravelly-sandy soils of the
Ridge Hill Shelf (Appendices 3 and 4). This scparation from the other communities occurred at a
reasonably high level in the classification (Figure 4-1). This dissimilarity was evident in the two-way table
(Appendix 3), where the Talbot Road siles were poorly represented or conspicuously absent from the
majority of comion species groups. There was better representation in species group Bl and in the
smaller species groups E, N, O, and to a lesser extent, Q and 8, which indicated. (hat this group was being
distinguished by taxa not frequently occurring in the area surveved. With an average species richness of
37.00 + 2.5 taxa / plot, these sites were still moderately species rich. The small number of sites
representing this community type inflates the number of common taxa listed in Appendix 5, however
common species in community type included a shrub layver of Xanthorrhoea preissii, Hakea trifurcata,
Hakea undulata, Beanfortia purpurea and Hypocalymma angustifolium over a rich herb layer.

Community Unit 7 - Woodlands on poorly drained colluvial deposits

This community type was a relatively heterogeneous unit which incorporated two upland sites that lay on
the Yarragil Soil Unit in a shallow valley on the western edge of the Darling Plateau (Churchward and
McArthur 1980) with the remaining sites predominantly located on the Ridge Hill Shelf (Appendix 4).
What appeared fo unite this group was the common species in groups A2, Bl, W1 and W2. Thesc were
associated with the underlying sandy clays or gravelly sands which had been deposits in low lying areas in
the landscape. Eucalyptus calophylla and Eucalyptus marginata were the common dominant species, with
oceurrences of Lucalyptus lane-poolei and in southern Ridge Hill Shelf sites (Appendix 6) and Fucalvptus
patens on the upland, With a moderately high species richness averaging at 61.3 + 8.3 (axa / plot, this sile
was well represented in the conunon species groups A2, B1, W1 and W2. and had taxa distributed over a
nuimber of more sparse species groups (Appendix 3). As previously discussed, taxa in groups O, and P also
occurred in community type 5. However, groups U and V were restricted to community type 7, and to
within only a few sites. Thercfore, (here was some patierning in the two-way fable that suggested three
major distinctions existed within this community type, but site replication was not available to confirm
this. These distinguishing species included Ewcalvptus lane-poolei, Kingia ausivalis, Xanthorrhoea
acanthostachya, and Dryvandra armata (Appendices 3 and 6)

Along with community types 5 and 6, further analyses with the Swan Coastal Plain dataset is needed to
better resolve the relationships of these intermediate land units.

Community Type 8 — Shrublands on upper slope granite outcrops

The second of the two major granite associated heaths and low shrublands constituted community type 8,
which was a relatively homogeneous group occurring on the upper slopes of the major valleys and the face
of the Darling Scarp. It was widely distributed over the length of the Scarp (Appendix 4) and the
patterning of species groups within this community which suggested that topography was affecting the
species composition. This community type typically occurred on the shallow lithic soils around massive
granite ouicrops (Appendix 6). Soils were either loams or clays derived from the upslope pallid zone.
Common, dominant shrubs included Grevillea endlicheriana, Peirophile biloba,. Isopogon dubious,
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Calothamnus quadrifidus, Darwinia citriodora, Hakea erinacea, Verticordia huegelii and Hibberiia
subvaginata (Appendix 3). Fucalvpius calophyila and Xanthorrhioea preissii occurred as emergents on the
on deeper soils adjacent to the exposed granite and there was a rich herb layer associated with water
draining off the granites {Appendices 3 & 5). This distinctive community was defined by the common
specics group B3, and the rarer groups Q, R, and S. There was a notable absence of representation in of
sites groups Bl and B2 which distinguished this community type. These granite heaths werc species rich,
with an average species richness of 61,8 + 10.0 1axa / plot.

SUPER GROUP 3 — Woodlands of the lateritic uplands

Community type 9 — Upland Jarrah Forest

This comumunity type consisted of typical Northern Jarrah forest and woodland on the lateritic upper slopes
and Darling Plateau and was widely distributed across the study area (Appendix 4 and 6). The soils were
typically gravelly foams on the flat uplands or steeper slopes al (he Iateritic breakaway, The canopy was
almost invariably dominated by Ewcalyptus marginata, although some Eucalypius accedens - I wandao
woodlands sampled in John Forrest National Park are also included in this community type. Examination
of the two-way table indicated that these sites were comparatively dissimilar (o the Eucalyptus marginata
dominated vegelation and appearcd transitional between this community and community type la. This
illustrated the importance of the understorey defining the vegetation community (Appendix 3).

This comumunity type was well represented in specics groups A2, B1, W1 and W2. The latter two groups
were considered indicative of commumity type 9, with high fidelity and constancy of specics such as
Acacia barbinervis, Hovea chorizemifolia, Adenanthos barbiger, and Isopogon sphaerocephala. There
was poor representation in species groups other than these four. However, this community type was
typically diverse. with a high average species richness of 68.7 + 12.3 taxa / plot.

Community type 10 — Upland Encalyptus calophylla woodland

This floristic group was comprised from only two sites which were both structurally and TNoristically
dissimilar. The grouping of these sites from the classification was based on both an absence of laxa across
all species groups and both of these sites being species poor (Appendix 3). The average species richness
was 25,5 + 5.5 taxa / plot, and part of this paucity of taxa was attributed fo leaf litter or sedges occluding a
lower herb layer. Structurally, both sites were Eucalyplus calophylla woodland on the deep loams on
upland valley slopes.

Community Type 11 — Upland Eucalyptus calophylla-Eucalyptus marginata woodland

This community type was essentially an interiediate between the previous two communitics, consisting of
Lucalyptus calophyila - Eucalyptus marginata low woodland or forest on the loams and clay loam soils on
the upper valiey slopes. This was a heterogeneous community which was species poor (average species
richness of 45.5 + 10.8 taxa / plot), with moderate representation in species groups A2, Bl. B2 and W1
(Appendix 3).

The community classification techniques used in this analysis are sensitive to species richness, with
species poor sites often forming somewhat heterogenous small groups. Further sampling will be needed to
fully resolve the refationships of quadrats in community types 10 and 1.
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4.2.2 Nites omitted from analysis

In a preliminary analyses, four sites were so visibly distant from the other groupings on the dendrogram,
that it was decided to exclude these from further community analyses. These sites are discussed as follows:

® As part of a flora survey of the John Forest National Park (Department of Conservation and Land
Managemment 1991), a site was surveyed that had been previcusly located on the herbaceous community
covering an exposed granite outcrop. This was the single example of a moss and lichen sward surveyed,
which was lacking in vascular taxa and therefore proved to be highly dissimilar to all other granite sites
surveyed. Whilst non-vascular plant comumunitics arc important aspects of the biota on granite outcrops,
these were considered not appropriate for the purposes of this survey.

#* One site had been established along a creek-line as part of a transect of the Scarp face at Red Hill
(John Forrest National Park). The vegetation consisted of Eucalyptus calophylia woodland over a iall
shrub layer of VFiminaria juncea, Calothamnus quadrifidus and Darwinia citriodora. Both this dense shrub
layer and a sedge layer appeared to prevent the establishmeni of a rich herbaceous layer. Therefore, the
site was species poor and this may partially account for its omission from the classification.

* A sites was located in upper slope wandoo woodland in State Forest at Jarrahdale. The vegetation
consisted of Eucalyptus wandoo woodland over an understorey of Nemcia plicata, Kunzea micrantha,
Sollya heterophylla and Hakea lissocarpha. With a sparse herb taver, this site was species poor (40 taxa)
relative 1o other apparently homologous Eucalyptus wandoo woodland sites, At present it is not possible to
place this site within any of the other community types defined. Further sampling south may elucidate the
relationship of this site to other communities on the Scarp. Either this was an unusual site or it is from a
community that has yet to be adequately sampled. It is suggested that further sampling along the southern
Scarp may resolve this.

* The final site was Jocated at Serpentine National Park, in remmant vegetation along the banks of
the Serpentine river at the base of the valley (Figure 5-1). This site proved 1o be quite distinct from the
other creek line-associated vegetation sites established in this survey. The sile was dominated by
FEucalyptus vudis | Eucalyptus calophylia low forest over sedges / rushes. Like most other rivers on the
western margin of the Darling Plateau, a pipehead dam had been established on the river upstream from
the site. The site was distinct from community type 3, which may be partially attributable to the inclusion
of the sedge stratum. Other similar stands of . rudis / Melaleuca rhaphiophylla on valley flats (deeper
alluvial soils) could not be established in this survey since they were found to be in ioo poor condition to
sample, as a result a combination of weed invasion (IWatsonia meriana), grazing and frequent fires.

4.2.3 Species groups

Twenty three species groups were derived from their site-associations in the classification analysis, Of
these, species groups A, B and W were further subdivided, based on information from the two-way table,
to produce a total of thirty species groups and subgroups (Appendix 3). The ubiquitous species group Bl
consisted of taxa that were common {o all community types and well represented within each floristic
community. Therefore, community types were defined more by a lack of represemtation within this group
than be species presence.

A number of specics groupings were found to clearly indicate the underlying envirommental conditions.
Species group A2 was associated with woodland comnmnitics on the lateritic soils of the Ridge Hill Shelf,
scarp mid-upper scarp slopes and Darling Platcau. Species group W was virtually exclusive to the upland
Jarrah forest sites, with some limited representation on the laterites of the Ridge Hill Shelf.

There were specics groups characteristic of the exposed granites. Species groups B3, R and § were
characteristic afl granite shrubland communities and the associated wet, shallow soils of these habitats.
These groups included both perennial shrubs and herbaceous annuals. Species groups P, O, Q and U were
associated with both the shrublands on quartzite ridges (community type 5) and the adjacent Ridge Hill
Shelf receiving colluvinmn from these slopes.
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Species groups B2 and F were associated with the wandoo and marri woodlands on the deeper clays and
loams of the scarp and valley slopes, whilst species groups D and C were more characteristic of deep
loamy soils on steep slopes. Species group I was associated with the wandoo woodlands of the upper slope.

4.2.4  Species diversity

The communities were diverse, with the average species richness ranging from 45.5 to 75.7 species / plot.
These figures are slightly underestimated since these were derived from the analysis after omission of
singletons but this does not appear 1o change the overall picture of species rich sites. Community type 10
was notable for its paucity of species, which defined this small group (Figure 4-4).

Figure 4-4: Whisker plot of species richness for cach of the cleven floristic community types (FCT)
found on the Darling Scarp. Non parametrie analysis of the differences in the group means. (Key to
symbols: L = lower limit, 1 = Mcan - 1 Standard Deviation, M = mean, D = Median, 3 = Mcan + 1
Standard Deviation, U = upper limit, * = more than one symbol at print position).

Species‘f{'iclmess Kruskal-Wallis: 59.587 dF 11 Probability: 0.0000
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4.2.5 Singletons

Although singletons were omitted from the classification analysis, the distribution of singletons across the
sites was still informative. Fifty five percent of the 146 survey sites lad singletons, with the majority of
these sites (79%) possessing cither one or two singletons (Figure 4-5). The exception 1o 1his was the
occurrence of high numbers of singletons (>5) in five particular sites. Four of these five sites were from
the Ridge Hill Shelf sites of community type 7 and the remaining site was from the Talbot Road
woodlands (commnunity type 6). Singletons are unigue taxa that may be naturally infrequent. However,
their disproportionate occurrence in the Ridge Hill Shelf sites indicates that extensive clearing on this
landform has fragmented these communitics into unique remnants of a previously more extensive land
system. This community type was therefore undersampled in this analysis, despite the cffort made to
include as many sites as possible that were located on the gravelly sandy clays of ihe Ridge Hill Shelf. A
sinilar pattern of the distribution of singletons was found on the Swan Coastal Plain where the singletons
were concentrated on the Ridge Hill Shelf and Pinjarra Plain systems which have both been heavily
cleared. (Gibson ef al. 1994).
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Figure 4-5: Frequency histogram of the sccurrence of singletons within a quadrat.

4.2.6 Vegetation condition

Vegelation condition was recorded on a condition scale (Keighery 1994) that was based on a subjective
assessment of the level of weed invasion, the presence of discase, fire frequency and logging history. All
groups were observed (o be in generally good condition, which is expected since (he quadrals were
deliberately placed in the best available locations. Given this limitation, there was a significant difference
in vegetation condition found between community types (Figure 4-6). The vegetation condition tended 1o
be in excellent to near pristine condition in community types 4, 5 and 8, which were the floristically rich
woodlands and shrublands on the scarp slopes. In comnmnity types la, Ib, and 6 the condition ranged
from very good to excellent. It appears that the granites tended to be more resistant to disturbance than the
woodlands on clays,

Some information on the distribution of weeds within the floristic communities can be obtained from the
two-way lable (Appendix 3), which may have some bearing on the condition index observed in the ficld.
The relatively higher condition index observed in community type 1b may be associated with the a number
of weedy taxa in species group F. Likewise, an assemblage of weedy taxa in species group C werc
primarily represented in community types 2 and 3. Weedy (axa in specics groups B1 were ubiquitous to
most community types, whilst those in B2 were more commonly associated with the vegetation on the
woodlands of the scarp and valley slopes (commmunity types Ia, 1, I¢, 2. 3. and 4)

Figure 4-6: Whisker plot of vegetation condition class (1 near pristine to 5 poor) for each of the
cleven floristic community types (FCT) found on the Darling Scarp. Non parametric analysis of the
differences in the group means. (Key to symbols: L = lower limit, 1 = Mean - 1 Standard Deviation,
M = mean, D = Median, 3 = Mean + 1 Standard Deviation, U = upper limit, * = more than one
symbol at print position), ‘

Vegetation condition class Kruskal-Wallis: 35.658  df 12 Probability: 0.0004
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4.2.7 Vegetation structure

The canopy specics were conspicuous clements which dominated the structure of the vegetation
communities surveyed on the Darling Scarp. Prior to the analysis, it was expected that these would have
some association with particular communitics. It was observed that low granite heath and shrublands
occurred on the shallow soils of the scarp face. An open woodland of Eucalyptus calophyila and E.
wairdoo occurred on deeper soifs. /. wandoo was found to be a good indicator of dolerile dykes and
associaled rich red clays and . calophyiia was associated with the deep loams and soil lenses around
granites. Apart from one very unusual exception, Eucalypius lane-poviei was resiricied to the colluvial
soils of the Ridge Hill Shelf. Fucalypius marginata was typically found on the laterites of the plateau and
the Ridge Hill Shelf, and low woodlands of Aflocasuaring huegeliana were restricled (o granile oulcrops.

The dominant tree species not only were scgregated by topography, but also along a north-south gradient,
Fucalyptus accedens was resiricied to the lateritic breakaways in the north-east margin of the study area,
whilst the Ewcalvptus laeliae replaced E. wandoo as a predominant canopy species in the southern
woodlands on the scarp and valley slopes. Notably, (he northern occurrences of k. /acliae were restricted
to the Helena Valley, Although Zucalyptus haematoxylon is known (o occur south of Keysbrook
(Marchant er of. 1987), it was not encountered in this survey despile active searching in these locations.
These observations on the distribution of the major canopy species have been well documented by previous
workers (Williams 1932; Beard 1979a, 1979, 1981; Heddle ef o/, 1980 Clifton [973).

Table 4-2: The association of the dominant canopy species with floristic community type

Canopy species Species group Community types
Fucalypius calophylla Bl la, 1b, fc, 2,3,4,5,6,7, 8,9 10, 1]
Eucalyptus laeliae C 3.4

Luecalvptus lane-poolei P 4,57

Fucalyptus wandoo B2 la, 1b, 1¢c,2,3,4,5,6,9, 11
Fucalyptus marginala W 4, 910,11

On closer inspection, there was no clear association found between the tree species and a particular
floristic community (Table 4-2, Appendix 3). No single species of Zucalyptus was found to predominate
within the community types. Fucalyptus calophylia was found (o be the most widespread species among
the sites, and was represenied in all thirteen community types and subtypes. Often . calophyiia would co-
oceur with. £ wandoo or with . laeliae (Appendix 3). E. wandoo was the second most common iree
species which accurred in most of the floristic communities. Whilst £. faeliae was restricted (o community
types 3 and 4, it was neither a typical nor distinguishing species for these communities. Therefore, the
replacement of 2. wandoo by . laeliae in the southern siles of these community types was not associated
with any profound change in the overall {loristic composition. In terms of floristic composition,
Allocasuarina huegeliana woodlands were indistinguishable from the swrrounding granite heath
{(conmumunily (ype 2). As previously observed, Fucalyptus marginata was associated with communities on
both the Darling Plateau and the Ridge Hill Shelf, but its presence was not essential to define these
comumuunities. This was most evident in community types 4 and 9, where both 2. marginata and E. wandoo
were represented but were almost never observed to co-occur in the field. Although £ marginata was not
consistently identified to subspecics level, . marginata subsp, elegantella appeared to be the predominant
subspecics on Ridge Hili Shelf and lower scarp slopes. :

A variety of vegetation structures were found within each community type that had no clear correlation
with the floristic community (Appendix 3). It is concluded that the community type is driven by the
floristic composition of the understorey and the dominant tree species are not suitable predictors of the
floristic community.
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4.3  Environmental Correlates

4.3.1 Topographic position

The eleven conununity types identificd along the Darling Scarp were to be strongly associated with both
lopographic position and the undetlying geology. As a conscquence of the steep gradient, there was a rapid
transition from an upland plateau to an exposed. eroded surface with associated drainage, culminating at
the base as a depositional landscape. This topographic sequence was similar for both the western face of
the Darling Scarp and the slopes of the adjacent major valleys incised in (he western margin of the Darling
Plateau. This resulted in a reasonably diverse array of landforms within the limited dimensions of the
Darling Scarp survey area, '

Two measures were used to estimate topographic position along the profile of the Darling Scarp. Altitude
was an objective measure of clevation whilst the category of Topographic Position was a subjective
estimate which noted the location within the profile of the Darling Scarp and, where relevant, s
proximity to a drainage feature (Table 4-1). Both measures demonstrated that the vegetation comnunitics
of the Darling Scarp were arranged along a topographic sequence (Figure 4-2, Table 4-1).

The range of altitudes in which the sites was located encompassed (he full range of altitudes found along
the profile of the Darling Scarp. Following this altitudinal sequence down the Scarp profile, Community
types 9, and 10 were generally restricted to the higher altitudes corresponding with the uplands of {he
Darling Plateau and upper siopes of the Scarp (Figure 4-2, Table 4-1). Community type 11 tended to occur
at comparatively lower altitudes and on the corresponding mid-regions of the scarp and valley slopes, with
some co-occurrence with drainage features. The slopes associated with these regions ranged widely but
conununily types 9 and 11 tended to occur on flat - gentle slopes whilst community type 10 was associaled
with moderately steep stopes (Figure 4-3).

The distribution of Community type 1a was also skewed to the higher altitudes or the upper-mid scarp and
valley slopes, with some ouwtlying occurrences further down the scarp profile. These were typically
moderately steep slopes. Community types 8. lc, 1b, 3, 4 and 5 had comparatively wide range of altitudes,
with type 8 mostly occurring in the mid-upper altitudes. types Ic, 4 and 5 on the mid altitudes and type 1b
and 3 tending 1o occur on the fower altitudes. Similarly, when considering topographic location and slope,
Community Types 8 and lc were primarily located on moderately steep. mid-upper scarp slopes and
community types 1b and 3 tended to occur on the mid-lower scarp slopes. Whilst community {ype 5
occurred on the moderately steep slopes of this region, community type 1b occupied the flat-gentle slopes
at the same altitude. Community ype 3 occurred on both the mid- and upper scarp face and valley slopes,
on stopes that tended from moderately steep to steep. Otherwise, most of these communitics were more
frequently encountered on the scarp face.

Community type 2 was restricted to a narrow range in the middle altitudes, which corresponded with the
fat to gently undulating upper slopes of the scarp face. Community type 7 was skewed to the lower
allitndes, with most of this community type being located on the gentle-flat terrain on Ridge Hill Shelf af
the base of the Scarp. Community type 6 was only found at an altitude of 40m on the Ridge Hill Shelf on
terrain that was moderately steep.

The greatest extent of clearing and urban development has occurred on the flat-gentle slopes along the
base and mid-lower slopes of the Darling Scarp. Based on topographic position alone, the community
types that would be most affected by this activity would be community types 1b. 3, 2, 7 and 6.

There was a tendency for the granite - associated heaths (community types Ic, 2, 5 and 8) and the
woodlands of community types 3 and 4 to be associated with the steepest terrain. Community types 1b and
9 were associated with (he flattest terrain. This relationship was statistically significant (Figure 4-3).

[t was postulated that the vegetation within the vatleys may actually be similar (o the face of the Darling
Scarp, since both surfaces represent an eroded margin of the plateau with exposed granites and younger
soils. Because these regions were considered to be continuous with the face of the Darling Scarp, the valley
slopes within 5 ki east of the Darling Scarp were included in this survey. It was also considered that the
valley slopes may experience a different environmental regime and therefore harbour unique vegetation
communities distinct from the face of the Darling Scarp. Valley - associated vegetation has been described
as the Helena Complex by Havel (1975b), and has been mapped as separate unit which dissects the

26



Darling Scarp and Plateau (Heddle ef a/. 1980). Forty one of the 146 sites analysed were located within
valleys, with community type 3 being the most common community type found at these sites. However, no
community type was found to be restricied exclusively to the vatley slopes. Particular community types
were exclusive or nearly exclusive to of the face of the Darling Scarp. These were granite-associated
shrublands and woodlands (community types Ic, 2, 4 and 5), and woodlands on the Ridge Hill Shelf
{community {ypes 6 and 7).

Particular floristic commumities were associated with the drainage features of the Darling Scarp. The only
community type located on the poorly drained, flat valley floors was the wandoo woodland of community
tvpe 1b. Likewise, Community type 3 was a riparian vegetation connmunity that predominated on both the
drainage lings on the scarp face and the steep lower slopes and river terraces in the major valleys.
Conversely, although these community types were characteristic of these drainage features, they also were
distributed over the face of the Darling Scarp. This can be attributed to similar edaphic conditions and
moisture regimes occurring on the face of the Darling Scarp face. This is on a much smaller scale than
that found along valleys and creck lines which would account for the a patchy distribution of this
community type observed on the scarp {ace.

4.3.2 Aspect

Aspect was of interest since it may have some bearing on the microclimate which would have some cifect
on the vegetation comumunity (Table 4-3). Therefore, a southern aspect would be associated with a
comparatively more shaded and welter microclimate than an exposed north-westerly aspect. This may
have been the case for community type 11, which did occur on the south-facing siopes in half of its
occurrences. However, this is not conclusive since only a few sites represented this community tvpe.
Community types 7 and 9 tended to have no aspect, which corresponded to their occurrence on
predominantly flat terrain. There was no clear trend for community types 1¢, 3 and 6 which may be related
to their occurrences in valleys or on the Ridge Hill Shelf where aspect may be of little consequence.
Community type 1b experienced a predominantly northern aspect, but this may also be insignificant since
it was on {lat 1o gently undulaling terrain.

Table 4-3: Frequency of aspect, as observed for each site, ocenrring within the 13 floristic
community types and subtypes

Floristic Community Type

Aspect  la 1b lc 2 3 4 5 6 7 8 9 10 1]

None ] 1 6 6 2
N 1 1 1 2 1 1 l 2

NNE ] 1 2 2

NE 4 3 1 5

ENE | 1

E 1 1

ESE 1

SE I 2 1 1 i i { 2 1
SSE 1

S 1 1 l 1 2 4 ! 1 1 1
SSW i 1

SwW 1 [ 3 I 2

WSwW 2 1

W i 1 2 4 3 1 3 2 2

WNW I 2 1 1 ] 1

NW 5 2 4 2 1 i 1 1

NNW 2 1 ] I 1 4 1 1
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The only instances where aspect may have had some association with community type was with the
woodlands (communities types la and 4) and granite - associated shrublands and heath (compaunity types
2,5 and 8) of the moderately steep slopes of the scarp face. These had a predominantly west to north-
western aspect which corresponded fo their occurrence on the exposed and eroded surfaces of (he Darling
Scarp. Therefore, this trend may be more closely associated with underlying geology than microctimate.

4.3.3 Soils

Soil Depth (Depth to rock) was derived from an visual estimate gauged in the ficld. An analysis of these
results found good correlations of soil with floristic community type, with statistically significant
differences between groups (Figure 4-7). It was confirmed that the granite - associated shrublands of
comnrnity types 8 and 5 were established on the shallowest soils. The analysis showed that these soils
tended 1o be shallower those of the other granife - associated shrublands of community types Ic and 2
(Figure 4-7). The soils of community types 5 and 8 were predominantly grey to yellow sandy clays, whilst
the deeper soils of community types Ic and 2 tended to be loamy red earths of a sandy clay texture (Tables
4-4 and 4-5). It is cohcluded that community types 5 and 8 tended to occur at higher topographic
positions, where the skeletal soils arc influcnced by the yellow - white clays of the pallid zone. The decper
loamy red earths associated with community types Ic and 2 reflect the influence of dolerite in the granite
matrix and therefore appear to support woodlands in addition to granite shrublands and heath.

Figure 4-7: Whisker plot of soil Depth class (1 = 0-5 ¢m (skeletal); 2 = 5 <10 em (shallow), 3: 10-30
cm {moderaie); 4 = 30-60 cm (mod-deep)y; 5 = > 60 em (deep)) for each of the eleven floristic
community types (FCT) found on the Darling Scarp. Non parametric analysis of the differences in
the group means, (Key to symbols: L = lower limit, 1 = Mean - 1 Standard .Deviation, M = mean, D
= Median, 3 = Mean + 1 Standard .Deviation, U = upper limit, * = more than one symbol at print
position),

Depth to Rock class  Kruskal-Wallis:  56.631  df: 12 Probability: 0,000
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Of the other floristic communities, the deepest soils (>60cm) tended to be associated with community types
la, 1b, 3. 6 and 1. Whilst community type 11 possessed dark brown clay loams, the soils of the former
three communitics were primarily loamy red earths. There was a distinet influence from the upland
lateritic mantle found in the gravelly and / or sandy orange clays of the upper slope wandoo woodland
(Community type la). The woodlands of community types 1b and 3 had less gravel and were typically
sandy orange-red clays or clay toams, with a greater incidence of loamy soils in community type 3. There
was 1o clear patiern of soil colour for the Talbot Road woodlands (community type 6), but these appeared
to consist of gravelly sands with varying degrees of loam and clay.

To generalise for the remaining sites: the uplands site of community types 9 had the typical orange-brown
gravelly loams typical of the Dwellingup landforms of Churchward and McArthur (1980). In community
type 11, these tended o be brown clay loams. The gravelly clay texture of the soils of community types 4
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and 7 suggested the deposits of colluvium derived from the upper slopes (Table 4-4), whilst their
coloration suggested the presence of Joamy sands or loamy yellow or red earths (Table 4-5).

Table 4-4: Soil texture tabies indicating frequency of soil texture , as observed for each site,
occurving within the 13 community types and subtypes,

Floristic Community Type

Soil texture la b e 2 3 4 5 6 7 8 9 10 11
clay 1 2

clayey loam 2 1 2 1 6 4 2 l 1 i
sandy clay 2 3 4 I 3 5 3 4 1

sand clay loam 2 3 I
gravelly clay 2 3 1 1 3

gravelly clay loam 1 2 i 1 ] 3 1 2 i 3 1
gravelly sand clay 2 I ] 1 1 I

loam 6 1 1 1
sandy loam 2 1 2 2 3 1 4

loamy sand 1 ] 1 2

gravelly loam 2 I 2 1 11

gravelly sand loam 1 3 I

gravetly sand 3 1 3

Table 4-5. Soil colour tables indicating frequency of soil colour ,as observed for each site, occurring
within the 14 community types and subtypes.

Floristic Community Type

Soil colour la b lc 2 3 4 5 6 7 8 9 10 11
grey i 1 3 1
grey - brown 1 1 4 5 2 i

yellow 2 3 2

brown-yellow 2 5 i 2 I

brown 3 3 8 2 126 ] I 2 2 8 2 3
brown-orange 2 1 ] 1 1 7

orange 2 1 I 2 2

orange-red 1 I

red 2 3 1 1 1 1 1

brown-red | 1 4 8 I

4.3.4  Geology

Rock was present at the soil surface in all but seventeen of the survey sites analysed (exceptions being
those in community types 6 and 10) (Figure 4-8, Table 4-6). This surface rock ranged in size from 0.5 =2
cm as lateritic gravel, to large, loose granite boulders of width exceeding one metre and granite outcrops
with dimensions exceeding those of the quadrat. Four general categories of rock was observed in the study
arca; with the most predominant rock type being granite (granites, gneisses and migmatites) and,
secondarily, gravelly laterite with smaller occurrence of quartzite and dolerite. Prominent intrusions of
quartzite were occasionally found in the granites, but the most frequently encountered rock intrusion was
dolerite. The dolerite was most often found as a linear dyke of fragmented boulders which were readily
eroded to rich red earths.
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Exposed granite was characteristic of the heaths and shrublands of community types lc, 2, and 8. In the
two latter communities, there was a significanily high cover (50-70%) of this exposed granite over the
quadrat arca. In the other granite associated heath and woodland community (ype 1c), therc was a
moderate cover of exposed rock (Figure 4-8). Dolerite was most commonly associated with community
type 3, but the coverage of this and granite tended to be below 10% of the quadrat arca.

Laterites were predominant in community types 9, 7 and la. Whilst this rock type was derived from the
Darling Plateau for types la and 9. most of the laterites in community type 7 were derived from the Ridge
Hill Shelf (Jacob 1986). At levels of 30-40% . the cover of this gravelly laterite was comparatively high in
community type 9,

TABLE 4-6: Frequency of surface rock type, as coded from site observations, occurring within the
13 community types and subtypes. Laterite = lateritic gravels and massive laterites; LT/GN/QZ
=combination of laterite, granites and quartzite; granitc = granites, migmatitcs and gneiss;
DO/LT/QZ = dolerite in combination with laterite and quartz.

Floristic Community Type

Surface rock la b 1¢c 2 3 4 5 6 7 § 9 10 11
laterite 6 i 2 | 22 7 18 1
laterite & granite i 1 22

LT/GN/QZ ]

laterite & quartz 1 i

quartz 4 I

granile & quartz 3

granite 1 4 9 4 8 11 4 12 1
dolerife & granite i 1 1 1

dolertte & quarlz 1

DO/LT/QZ ]

dolerite & 1aterile 2 1

dolerife 1 1 1 I 5

1o rock seen 1 2 l 4 4 1 1 3

Figurc 4-8: Whisker plot of % surface rock class (rock % cover class codes: 1= <2% ; 2 = 2-10%; 3
= 10-30%; 4 = 30-50%; § = 50-70%; 6 = >70%) for each of the eleven floristic community types
(FCT) found on the Darling Scarp. Non parametric analysis of the differences in the group means.
(Key to symbols: L = Jower limit, 1 = Mcan - 1 Standard Deviation, M = mean, D = Median, 3 =
Mean + 1 Standard Deviation, U = upper limit, * = more than one symbol at print position).

% rock cover class  Kruskal-Wallis: 50.189  df: 12 Probability: 0.0000
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Community types 4 and 7 tended to have a mixed array of rock types within the quadrats (Table 4-6),
indicating the colluvium nature of the scarp slopes. Whilst fragments of quartzite were found in this
colluvium, it was a common rock type associated with the granite shrublands of community type 5. A large
praportion of these sites were located along the prominent quartzite ridges at Ellis Brook Valley. Since
quartzite is exceedingly resistant to weathering, (hesc ridges were outstanding features in the landscape of
the Dasling Scarp. No other quartzite ridges of the same magnitude as those at Ellis Brook Valley were
encountered elsewhere along the Darling Scarp.

4.3.5  Climatic variables

The general patiern for average temperatures across the Scarp is for these to decrease in an easterly
direction across the Darling Scarp and Plateau and to decrease with an increase in latitude. To summarise
these trends, there arc two temperature gradients which operate in a north-soutly and east-west direction
(Gentilli 1989, Seddon 1972). The most comprehensive set a climatic variables {hat were available for this
report were estimates derived from the BIOCLIM model (Busby 1985). Since these were generated from
latitude, fongitude and altitude, the estimates of climate are auto-correlated with patterns in topographic
position observed for the foristic communities.

Figure 4-9: Whisker plot of mean annual air temperature estimates for each of the eleven floristic
community types (FCT) found on the Darling Scarp. Non parametric analysis of the differences in
the group means, (Key to symbols: L = lower limit, 1 = Mean - 1 Standard Deviation, M = mean, D =
Median, 3 = Mcan + 1 Standard Deviation, U = upper limit, * = more than one symbol at print
position).

Mean annual temperature  Kruskal-Wallis: 60,858 df* 12 Probability: 0.0000

T30 16,80 TTLAL PTL80 18,30

There was a significant difference in average annual temperature between the floristic communities. The
trend for higher annual temperatures was evident in community types 1b, lc, 3, 5, 6 and 7. This is
associated with these community types being located on predominantly lower altitudes on the western
slopes of the Darling Scarp and / or in northern sites. The association of an comparatively lower annual
rainfall in these sites was also a function of topographic position (Figure 4-9). Communities that had a
distinctly southern distribution, namely community types 2 and 4, cxperienced both lower annual
temperatures and higher annual rainfall. Likewise, the upland sites also experienced lower temperatures
and higher rainfall which was associated with an castern distribution at the higher altitudes (Figures 4-9 &
4-10). The wide range of temperatures experienced in community types la and 8 reflect the wide
distribution of these floristic communities across a range of latitudes,

The effect of topography on climate has been noted by Gentilli (1989) to be very strong. Whilst
temperature and rainfall is intricately associated with topographic location, it is difficult to separate
climate alone as a causal factor driving the distribution of the plant communitics on the Darling Scarp.
Soils, the underlying geology and drainage are also intricately associated with topographic position, It
appears that soil moisture is of more relevance than rainfall regime to the vegetation. For example, it was
observed that herbaceous annuals were found in abundance both at the at the base of the Scarp and around
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granites. Whilst these regions received the lowest rainfall, they were habitats that received and held both
considerable drainage and heavy, clay soils. Likewise, both BIOCLIM estimates and weather stations can
not record the subtle variations in temperature on the actual surface of the Darling Scarp, where it is of
most relevance to the plant comununities. Temperatures on exposed granites outcrops will greatly exceed
those experienced in adjacent valleys or shaded woodlands. What can be concluded is that a complex set of
inferrelated environmental variables are determining the distribution and composition of the vegetation
communitics on the Darling Scarp, among these being topographic position, microclimate, soils and
underlying geology.

Figure 4-10: Whisker plot of mean annual rainfall estimates for cach of the eleven floristic
community types (FCT) found on the Darling Scarp. Non parametric analysis of the differences in
the group means, (Key to symbols: L = lower limit, 1 = Mean - 1 Standard Deviation, M = mean, P =
Median, 3 = Mcan + 1 Standard Deviation, U = upper limit, * = more than one symbol at print
position).

Mean annual rainfall  Kroskal-Wallis: 49.131  df: 12 Probability; 0.0000

4.4  Similarity between the communities of the Ridge Hill Shelf and the
Scarp

Vegetation on the Ridge Hill Shelf has been shown 1o be floristically distinct from other vegetation types
on the Swan Coastal Plain survey (Gibson e a/.1994), this survey was the first opportunity to critically
assess the similarity between vegetation of the Ridge Hill Shelf and the Scarp. Keighery and Trudgen
(1992} and Keighery and Keighery (1993) suggesfed that the understorey of the woodland associations on
the castern side of the Swan Coastal Plain were similar structurally and floristically to the understorey of
analogous woodlands on the Darling Scarp. Keighery and Keighery (1993) also noted the floristic
similarities between woodlands on the Ridge Hill Shelf with those on the Darling Platean, with between
20-25% of taxa in these Ridge Hill Shelf communities also occurring on the Darling Plateau. Similarly,
this study found many species characteristic of Darling Scarp and Plateau also occurred on the Ridge Hill
Shelf. These occurrences are expected since the Ridge Hill Shelf is both part of a catena originating
upslope on the Plateau and possesses similar lateritic gravels. Despite this sharing of commeon taxa, the
resuls from the analysis clearly demonstrated that the vegetation of the Ridge Hill Shelf and of the Scarp
are sufficiently different 1o be considered as a distinet vegetation types, Likewise, despite the accurrence of
shared taxa, this present study found the vegetation communities of the Darling Platcau to be distinet from
the vegetation on the Scarp slopes and foothills. These distinctions may become more pronounced when
singletons are considered, since singletons predominantly were found in the Ridge Hill Shelf communitics
yet were omitted from the analysis. Therefore, this omission of singletons may have enhanced the
similarity of the Ridge Hill Shelf with the Darling Scarp communities. Keighery and Keighery (1993) note
that, in addition 1o large component of the taxa of these Ridge Hill Shelf conununities being shared with
the Darling Scarp, there also is a large number of taxa shared with Swan Coastal Plain. Further
classification analyses which include sites from the Swan Coastal Plain may elaborate on the floristic
similarity of the Ridge Hill Shelf {0 adjacent regions.
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Reservation Status of Darling Scarp Communities

5.1  Vegetation communities not in classification

5.1.1 The riverine community in the valley floors and lower Darling Scarp slopes

In the process of surveying the Darling Scarp, it was observed that a suite of communily types had been
severcly impacted upon since seitlement of the region. These floristic communities accurred on the rich
alluvial soils which have been deposited on both the foothills of the Darling Scarp and in the valley {loors
which dissect the Darling Scarp. The conversion of these lands to pasture has subsequently removed the
understorey associated with these Fucalyptus rudis and Fucalyptus rudis | Melaleuca rivaphiophylla
woodlands. Therefore, whilst extensive stands of Eucalypius rudis woodlands line the river banks in
Walyunga National Park, Bickley Valley, Wungong Gorge and Serpentine Valley, these all have been
degraded following a long history of grazing. Similar degradation was observed in these Lucalvptus rudis
! Melaleuca rhaphiophylla woodlands on the fower slopes of the Darling Scarp at Kelmscott (Lloyd
Hughes Reserve) and Armadale Setilers Comumon, In the narrower valleys, Eucalyptus rudis | Melaleuca
rhaphiophvila woodlands were found to fringe the banks of the Churchman and Piesse Brooks but the
riverine understorey was in the process of being invaded by Waisonia meriana. Quadrats in these areas
were subsequently placed upslope of the weed affected arcas and into the vegetation community types 3
and 4,

There were two locations of Lwcalypius rudis woodland found in this survey where were there was
understorey in a reasonable condition. The first site was at Serpentine National Park, under a small stand
of Evcalyptus rudis | Melaleuca rhaphiophylla woodland adjacent to the river (Figure 5-1). This small
stand had escaped the degradation that was widespread downstream from this site. Although sampled, it
was omitted from the classification analyses since it proved to be highly dissimilar to the other siles.
Ironically, no other locations could be found to replicate this site but descriptions of remnant vegetation
from along banks of the Canning river and Churchinans Brook (Reserve M75; System 6 Report.
Department of Environmental Protection 1983) include a suite of understorey taxa that were also found at
the base of Serpentine Falls. This includes Acacia saligna, Baumea spp., Juncus spp., Cyperus vaginalis
and Lobelia alaia. These sites were also found to be in urgent need of reservation and rehabilifation
(Department of Environmental Protection 1983). Further survey work by Keighery and Trudgen (1992)
found that all of the Eucalvptus rudis | Melaleuca vhaphiophylla woodlands that they encountered on the
eastern side of the Swan Coastal were in a degraded condition.

The second site was at Gooseberry Hill Regional Open Space, where an exiensive cover of Themeda
triandrus grassland was found under an open woodland of Eucalyptus rudis (Figare 5-2), This was located
on the poorly drained, clays on the border of the Darling Scarp and the Ridge Hill Shelf. Other small
occurrences of this community have only been observed al the base of the Scarp at Lesmurdie and
Mundijong (G. Keighery, per comm). Additionally, degraded roadside remnants of Themeda triandrus
grasslands under Fuwcalypius wandoo woodland have been documented between Gingin and Dardanup
(Gibson ef al. 1994). This confirms that this is a restricted community type confined to the heavy soils of
the Ridge Hill Shelf / Pinjarra Plain which has been adversely affected by agriculture. Since 92% of this
land has been cleared in the Perth Metropolitan Region (Dixon ef af. 1994), it is concluded that most
stands of this community type have been converted to pasture, The community at Gooseberry Hill
presently stands on WAPC land and will be incorporated into the proposed "Helena Valley National Park
as part of the Darling Range Regional Park (Ministry for Planning 1995). 1t is currently unreserved and
there is evidence of unrestricted horse riding and livestock encroaching onto the area. Particular attention
must directed to conserve this and the other communities on the Ridge Hill Shelf that will eventually be
incorporated into this park.

The results of the classification analysis clearly demonstrated that the, canopy tree species were not
associated with the community type. Therefore there could be a number of differemt community types
associated with the Fucalyptus rudis woodlands observed in this survey. This will remain speculative since
there is no understorey to confirm this, but it is suggested that vegetation communitics have become
extinct in the survey area as a consequence of grazing in the valley floors and foothills of the Darling
Scarp.
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Figure 5-1: Remnant Eucalyptus rudis | Melaleuca rhaphiophylla woodland adjacent to the
Serpentine river, at the base of Serpentine Falls.

Figure 5-2: Eucalyptus rudis woodland over Themeda triandrus at Gooseberry Hill Regional Open
Space. Tribonanthes longipetala and Philydrella pygmaea are conspicuous components of the
herbaceous understorey (foreground) and are indicative of the poorly drained wet clays from this
area of Ridge Hill Shelf.



5.1.2  Perched swamps on western margin of the Darling Plateau

Melalewca preissiana woodlands on perched winter wet depressions were observed on the lateritic
uplands. Although encountered on three occasions. this community was only sampled once from a site that
had been previously established in John Forrest National (Department of Conservation and Land
Management 1991) and therefore was not adequately replicated to be resolved as a distinct community
type. This lack of sampling was based on the assumption that these perched swamps are community more
representative of the Northern Jarrah Forest (Darling Range) than of the Darling Scarp (Havel 1975b). In
hindsight, these perched swamps on the western edge of the plateau are fragile communitics that require
further attention. These perched swamps are particularly susceptible to mechanical disturbance, weeds and
fire. The adverse impact of 4WD tracks, hot fires and trampling by Liorses was apparent in two of the three
perched swamps observed during the course of this survey.

5.1.3  Wandoo woodland conununity requiring further sampling

A sile was located in upper slope wandoo woodland on the upper Darling Scarp slopes at Jarrahdale which
was found to be highly dissimilar to the other sites in the analysis. It was observed to be an extensive stand
but was located once only at the southern end of the survey area and it is not known if it represents an
actual conununity type. Not enough is known of the floristic communilies in the southern Darling Scarp 1o
ascertain if this unusual Wandoo woodland at Jarrahdale is repeated south of this present survey arca.

5.2  Reservation status of the eleven floristic community types

When considering the representation of the remaining community {ypes within the reservation system
along the Darling Scarp, it must be noted that reservations within the Perth Metropolitan Region werg
generally greater in area and of more secure reservation status than lands outside of this region. This can
be attributed to the historical establishment of regional reservations as part of the planning the Perth
Metropolitan Region (Departiment of Urban Planning 1993). It can also be attributed to the fact that the
steep, rocky slopes of the Darling Scarp are most pronounced within the Perth Metropolitan Region, which
has precluded them {from the agricultural development which has cleared much of the adjacent eastern side
of Swan Coastal Plain (Keighery and Trudgen 1992). Therefore, the most intact geomorphological
features of the Darling Scarp are the granite shrublands and the woodlands on the steep slopes. These
areas are reserved in the central cluster of National Parks in the Perth Metropolitan Region, these being
John Forrest National Park, Greenmount Hill National Park, Gooseberry Hill National Park, Kalamunda
National Park, and Lesmurdic Falls National Park. There is some concern that these reserves are both
small (Table 5-1) and frequently disturbed, therefore requiring intensive management to be viable (Havel
1989).

Table 5-1; National Parks and Nature Rescrves Vested in the NPNCA within the Darling
Scarp Study Area

Name Area (ha)
Gooseberry Hill NP * 33
Greenmount Hill NP 58

John Forrest NP 2676
Kalamunda NP * 373
Serpenting NP 4360
North Dandalup Nature Reserve # 40 476 31

* Regions proposed by the Ministry for Planning to be incorporated into the ‘Helena Valley’ National Park
and vested in the NPNCA (Ministry for Planning 1995)
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The trend for a reduced slope of the escarpment north and south of Perth has lead to substantial clearing
for grazing and little of the understorey remains in these regions. Coincidentally, there is alse a marked
decline in the number of securc reserves in these regions. A substantial proportion of the Darling Scarp
has been cleared in the nerthern Perth Metropolitan Region, in arcas between John Forrest National Park
and Walyunga National Park, and north of Walyunga National Park. The Darling Scarp in the southern
Perth Metropolitan Region has also fared poorly, with most of the lower scarp slopes having been cleared
for agriculture and urban development south of Kelmscott, Substantial clearing has occurred at all levels
on the Darling Scarp south of Byford, with the exception of the Serpentine National Park. Therefore,
whilst it has been estimated that 55% of the Darling Scarp within the Perth Metropolitan Region has been
cleared since settlement (Dixon ef af. 1994), this {igure probably underestimates the extent of clearing
beyond these limits. In the survey arca outside of the Perth Metropolitan Region, the clearing of the
Darling Scarp has been so substantial that <2% of the foothills remain (Keighery and Trudgen 1992) and
a similar figure is expected for the lower-mid slopes. State forest accounts for most of the conservation
estate which reserves the remnant vegetation of the Darling Scarp outside of the Perth Metropolitan
Region, It has been estimated that only 3.8% of the Darling Scarp in Darling Region has been reserved in
CALM estate (Department of Conservation and Land Management 1994), and the only sccure reserve of
Ridge Hill Shelf in the survey arca is a small section at the base of Serpentine National Park.

Five general categories of land tenure covered the regions in which both the sites established in this survey
and the additional sites were located (Table 5-2). Only the first category was considered to be secure, the
this being National Parks and Nature Reserves which are CALM estale vested in the NPNCA, These lands
arc protected by legislation and have been reserved for the primary purpose of conservation (Conservation
and Land Management Act 1984). 1t must be noted that the timing of this survey has coincided with the
release of the final proposal for the Darling Range Regional Park (Department of Urban Planning 1993,
Ministry for Planning 1995). A considerable proportion of the surveyed fands are either vested in local
government or owned by the Western Australian Planning Commission (WAPC) and are awaiting
revesting in Department of Conservation and Land Management or a local authority for eventual
incorporation into the proposed Darling Range Regional Park. This will be a significant conservation
estate encompassing most of the Darling Scarp remaining on public lands. Whilst number of these arcas
are not within CALM estate, they have been zoned for Parks and Recreation under the Metropolitan
Region Scheme 1o meet the additional demands for public access and development. Although the proposed
management of these lands will be coordinated between the relevant land holders and government
agencies, these will not be afforded the same degree of statutory protection afforded to National Parks and
Mature Reserves.

Table 5-2: Current land fenure and reservation status of floristic community types occurring on the
Northern DParling Scarp. Numbers refer to the frequency of occurrence of a community the within a
land tenure class, Tenure classes have heen listed in descending order of security for conservation
purposes. Only NPNCA-vested lands are considered as secure reserves. NPNCA = National Parks
and Nature Reserves; WAWA = Water Corporation; WAPC = Western Australian Planning
Commission; DOLA = Department of Land Administration; LG= Local Government; VCL = Vacant
Crown Land.

Floristic community type

Land fenure la ib Ic 2 3 4 5 6 7 8 9 10 11
class

NPNCA 1 2 2 1 4 3 3 2 4 4 1 i

State Forest 2 1 2 1 2 2 I

WAWA l i 1 1

WAPC 3 2 2 1 4 2 2 i 2 3

DOLA I 1 2

LG 1 1 1 2 1 1 2 I 1

VCL 1 I

Private Land 2
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Gibson er al. (1994} considered a community welk reserved if it occurred in two widely separated National
Parks and / or Nature Reserves, poorly reserved il it was known from only one National Park or Nature
Reserve, and unreserved if it occurred owtside of NPNCA vested estale. This assessment was only based on
community occurrence in a reserve not on the extent of the community in the reserve. This assignment of
reservation status has not been use because it can overestimate the reservation status of a communily type,
This potential for misinterpretation arises from {he fact that although several National Parks occur in the
survey arca, these generally tend to be clustered in the northern half of the Darling Scarp and are cither
small in area or greatly {fragmented by development and roadways. An additional problem is that the
survey methodology identified community types by their point occurrence along the Darling Scarp. Whilst
this indicates their distribution, it yiclds little information on the area covered by a particular community
type. To do this would require intensive sampling which was beyond the scope of this project. For the
purposes of this report, the representation of a particular community type within the reservation system is
described based solely on the number of reserves in which it was encountered.

5.2.1  Unreserved community types

Of the 13 community types and subtypes which were resolved by the floristic analysis, community type 6
was found (o be totally unreserved within the study area (Table 3-2). These were the Talbot Road
woodlands which were represented at only one location on the Ridge Hill Shelf, on a small block of fand
that is a remnant of what had been more extensive community. Variable tenure of this land has resulted in
two sifes being located on land vested in the Shire of Swan (Reserve #23 953), and the other two sites
occurring on adjacent vacand crown land (Swan Locations 11764 and 11314). Neither of these tenures
constitute a secure reservation and restriction of these sites to a single unit of Jand leaves them vulnerable
to disturbance. It must be stated that This area has not been included in the Darling Range Regional Park
but there ts an urgent need to protect this community in a secure reserve, It is proposed that that these lots
are amalgamated into a single A class reserve and afforded legislative protection with vesting in the
NPNCA. Htis recognised that both the Shire of Swan and local community groups, namely the Friends of
Talbot Road Reserve and Woodbridge-Blackadder Creek Catchment Group, are actively involved in the
management of Reserve #23 953, and the region is currently the subject of an Interim Recovery Plan by
the Western Australian Threatened Species and Cominunities Unit of CALM (V. English, per comm)
However, vesting in the NPNCA will ensure the long-term protection of the Talbot Road woodlands
beyond changes in local government. The past recognition of this community as poorly reserved and
vulnerable by Gibson ef a/. (1994) is supported by the findings of this survey.

5.2.2  Community types occurring predominantly on unreserved lands

Two of the characteristic Darling Scarp community types were reserved within only one secure reserve,
these being upper slope wandoo woodlands and the southern granite heaths (community types la and 2}
(Table 5-2). Only one example of community type la was located in a National Park, this being in
Walyunga National Park at the extreme north of the survey area. Otherwise, two sites were reserved in
State Forest, and three locations on WAPC land which lave been proposed for the Darling Range
Regional Park. At present, one of these sites is located at Helena Valley adjacent to the Bushmead Rifle
Range, on an ex-MRD gravel reserve recently vested (1™ July 1997) in the WAPC. This is the only
example of this community type on the Ridge Hill Shelf (as mapped by Gozzard, 1986) and therefore the
conservation value of this reserve is considerably high, Its value has been recognised with its inclusion
into the Darling Range Regional Park (Ministry for Planning 1995). The only examples of these upper
slope woodlands south of Kelmscott were small stands fringing the margins of State Forest and farmland.
Therefore, the lack of reservation of this community type south of the Perth Metropolitan Region may be a
combination of extensive clearing and its possible natural replacement by E. wandoo - I laelioe
woodlands and their associated communities (community type 4) on the more southern upper stopes of the
scarp face.

The southern granite heathlands (community type 2) are restricted to two locations on the Darling Scarp,
and only one of these regions presently has sccure reservation status, Between Byford and Serpentine there
1s an expanse of 15 km of predominantly cleared scarp face and it is speculated that this community type
may have had a wider distribution within this expanse of escarpment but this has been subsequently lost.
Whilst only Serpentine National Park has secure reservation status, the Byford Regional Open Space has
been proposed to be included in the Darling Range Regional Park and has been purchased by the Ministry
for Planning for this purpose (N. Robinson, per comm).
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Whilst there was one upland location of woodlands on poorly drained deposits (community tvpe 7) in John
Forrest National Park, this community type was predominantly restricted 10 the Ridge Hill Shelf. Within
this geomorphic unif, only one stand was located within secure reservation at Serpentine National Park, in
a location truncated by farmland from a previously more extensive distribution. Otherwise, this community
type remained as fragmented stands on unreserved land. The most northern stand of this community type
was found in the Gooseberry Hill Regional Open Space. This small but significant remnant of Ridge Hill
Shelf is currently owned by the WAPC and is marked for inclusion in the proposed ‘Helena Valley’
National Park as part of the Darling Range Regional Park, Quiside of the Perth Metropolitan Region, the
only remnant was located on the edge of state forest at North Dandalup and it was obvious that this was
part of a more extensive distribution at the base of the Darling Scarp that had been mostly converted o
pasture. Dieback appears to have already affected this community, with a number of the jarrah trees
(Eucalvptus marginata subsp. elegantella) displaying symptoms of infection. The origin of this outbreak is
attributed to the gravel excavation pits located upstope of this stand.

5.2.3  Communities predominantly reserved in northern National Parks

Floristic community types 1b, 3 and 4 were found to be well represented in the northern cluster of National
Parks in the Perth Metropolitan Region, however they were either infrequently reserved or completely
unreserved in the southern range of their distributions. Compounding this lack of reservation south of
Armadale was the loss of the community from the extensive clearing on the Darling Scarp. This was the
case for wandoo wooedland on the poorly drained, heavy soils of the scarp and valley siopes (community
type 1b). This community was not located between Armadale and North Dandahup, coinciding with
regions where most of the lower Darling Scarp slopes and Ridge Hill Shelf had been cleared. A small
stand was located at North Dandalup on the lower slopes of State Forest. Most of the surrounding region
along Hines road and at the base of Whitfaker Road appears to have supported similar wandoo woodland
which, prior to clearing, would have covered this region of the Darling Scarp from the middle - lower
slopes. In the northern end of the Darling Scarp, there is secure reservation of this community type in the
two larger National Parks. It is represented as a small area in a local government reserve in a the Ellis
Brook Valley and a small reserve in the Gooseberry Hill Regional Open Space. Both locations are planned
for incorporation info the Darling Range Regional Park, with the latter site being included in the proposed
‘Helena Valley” National Park.

The riparian vegetation on the steep valley slopes of the Darling Scarp and similar vegetation on the scarp
face (community type 3) was reserved in four national parks, three of these being in the Perth metropolitan
region. The remaining occurrences were on land owned by the WAPC for incorporation imo the Darling
Range Regional Park. One of these sites is destined to be amalgamated intoe the Greenmount Hill National
Park and the other sites, which characterise the vegetation in the Helena Valley, will be included in the
proposed “Helena Valley’ National Park, South of Byford, (his community type was restricted to the major
valleys along the Serpentine and North Dandalup rivers. It was represenied only within one National Park
on the southern limit of the Perth Metropolitan Region and in small (61 ha) unvested C-class reserve at
North Dandalup (North Dandalup Reserve #21 038). It is estimated that this community type had a more
widespread distribution along the North Dandalup River, but recent acrial photographs indicate that the
sleep banks and granite outcrops associated with this community type have been flooded above the North
Dandalup Dam. Therefore, this community was restricted to approximately lkm of riverbank immediately
below the dam wall There was no opportunity {o determine if this community type occarred on the scarp
face south of Byford since most the land appeared to have been cleared.

Community type 4 included the woodlands on the eroded surface of the Darling Scarp and associaled
valleys in the scuthern half of the study area, between Kalamunda and North Dandalup. Clearing between
Kelmscott and North Dandalup appears to have restricted this previously widespread vegetation
comununity to three national parks and 1o two WAPC reserves in the Perth metropolitan region. South of
the Metropolitan Region, this community type was located as limited stand on the cdge of State forest and
on two DOLA unvested reserves. Therefore, not only has the range of this community type been severely
restricted by clearing, but remnants outside of the Perth region are currently unreserved. The most
extensive stands of Comumunity type 4 were located in Serpentine National Park. To a lesser extent, stands
lined the valley in the North Dandaiup Reserve (#21 038), but this was restricted to the valley upper stopes
downstream from the North Dandalup Dam. More of this community type appears io have been lost since
the lower half of the valley has been cleared for pasture and the section above the dam flooded. A small
stand. (<30 ha) was located at Goldmine Hill (Reserve #21 041), but this A class reserve is presently
unvested. This small strip of scarp face extending down from State Forest appears to be remnant of a
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previously widespread woodland predominating on the upper scarp slopes in this region of the Darling
Scarp. This is supported by the occurrence of this community type on private land west of Gobby Road and
as remnant vegetation bordering Whittaker and Del Park Roads, and is suggested by the canopy remaining
on the cleared land between these roads.

5.2.4  Geographically restricted granite shrublands

The northern granite shrublands and heath (community type 1¢) appeared to be restricted to the northern
half of the study area. Within this limifed distribution, this community was represented in the two larger
national parks, a third, smaller national park and a WAPC reserve. The proposed “Helena Valley’
National Park (Ministry for Planning 1995) would reserve significant stands of this conununity type.
Whilst not receiving the same level of protection, the incorperation of Crystal Brook and Bickley Valley
(M8G) into the Darling Range Repional Park would also reserve the southern most stands of this
commnnity type.

The granite heaths and shrublands of Community type 5 were geographically restricted to a central portion
of the Darling Scarp in the Perth Metropolitan Region. Whilst located in three national parks. all of these
stands were of comparatively small area. The most exiensive stands of this community (ype were located
on WAPC land at Ellis Brook Valley and the adjacent Crystal Brook Valley (Reserve M80), notably on the
exposed quartzite ridges of Ellis Brook Valley which are currently unreserved. The incorporation of these
lands to the Darling Range Regional Park would be a significant addition to the conservation estate.
Howcver, these regions are under considerable pressure from quarrying and further intensive development
for recreational purposes. There is some concern that the adjacent quarrying has already had an adverse
impact on the adjacent community, with exotic shrubs from the rehabilitation efforts invading into the
adjacent reserve (G. Keighery, per comm). Phyvtophthora cinnamomi is alse proving to be a serious threat
to these heaths (H. Bowler, per comm), and needs urgent consideration when catering to public demand
for recreational access to these reserves.

5.2.5  Community types occurring in widely distributed reserves

The shrubland community restricted to granite outcrops (community type 8) was found across the study
arca, with representation in four, widely scparated reserves vested in the NPNCA. Additionally, four of the
five stands located in this survey occur on conservation estate that will eventually be incorporated into the
Darling Range Regional Park. The exception to this is the southernmost stand at North Dandalup, which
is within State Forest and just outside the periphery of North Dandalup Reserve (#21 038). It must be
noted that this community type is restricted fo skeletal soils around exposed granile outcrops, which are
not extensive geological features along the Darling Scarp. Therefore, whilst this community type is widely
distributed, the area occupied by this community type is comparatively small.

The three upland commiunity types 9 and 10 and 11 were located in four national parks along the length of
the survey arca. These were cssentially a sample of the western margin of the Darling Plateau forest and it
is likely that at least community type ¢ is repeated in the Northern Jarrah Forest and beyond the eastern
limit of the survey arca. Further sampling is required to ascertain if community types 10 and 11 are
actually restricted to the western margin of the Darling Plateau.

5.2.6 Significant reserves not currently vested in NPNCA

Five arcas of public land not currently vested as secure reserves are considered to be of significance for
conserving floristic communities of the northern Darling Scarp. Gooseberry Hill Regional Open Space and
the adjacent Bushmead Reserve are small but significant reserves that contain remnanis of Ridge Hill
Shelf communities that have been mostly lost to clearing. This region was recently a gravel reserve vested
in the MRD, but recently has been purchased by the WAPC for inclusion into the proposed Darling Range
Regional Park for the purposes of Parks and Recreation (N, Robinson, per comm). There is the potential
for some of this region to be incorporated into the proposed “Helena Valley” National Park with vesting in
the NPNCA (Ministry for Planning 1995). However, the boundaries of this proposed National Park have
currently not been defined at this early stage of planning (N. Robinson, per comm). Whilst land within
Ellis Brook Valley has also been proposed for inclusion in the Darling Range Regional Park, it will not be
vested in the NPNCA. The present tenure status the Ellis Brook Valley is either in the City of Gosnells or
the WAPC and it appears that fiture park management will be the responsibility of the local government.
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Ellis Brook Valley was found to encompass an entire profile of the Darling Scarp from the plateau to the
Ridge Hill Shelf, with distinct floristic communities associated with the prominent quartzite ridges. A
number of disjunct populations of typically northern species are found on these ridges. Based on the results
from this survey, the conservation value of the Ellis Brook Valley and adjacent lands warrant vesting in
the NPNCA as a National Park or Conservation Park within the network of the Darling Range Regionai
Park.

It was evident from this study that extensive clearing of land south of Armadale had restricted a number of
community fypes to small fragments of the Darling Scarp. The Byford Regional Open Space is currently
vested in the WAPC for future inclusion in the Darling Range Regional Park and the adjacent private land
is in the process of being purchased for addition to this reserve. This area reserves a remnani of the
Darling Scarp in the southern PMR that has escaped clearing, therefore it is recommended that this land
is managed primarily for conservation purposes. It is recommended that some protection is granted to this
area with vesting in the NPNCA as a National Park or as a Conservation Reserve. Recreational activities
can be accommodated for in the adjacent Wungong Valley, where grazing and clearing has greatly
reduced its conservation value,

Whilst Byford Regional Open Space and Serpentine National Park have been incorporated into the
Darling Range Regional Park, notable arcas of land south of Serpenfine have vet (o be vesied in a
managing authority. This area surrounding the North Dandalup Dam consists of a C-class reserve vested
in DOLA and adjacent portions of the Myara and Whittaker State Forests. It is proposed that this North
Dandalup Reseive # 21 038 and adjacent State Forest be amalgamated into a NPNCA vested National
Park to protect the diverse array of community types that were focated in (his region. (Table 5-3). In
addition to the conservation value of this arca, the existing recreational facilities presently cater for the
high public demand. Whilst the Water Corporation maintains these public facilities, more management of
the reserve is required for conservation purposes. There is urgent need rehabilitate the gravel excavations
in the north-western region of this arca, which are in such a poor condition that they have become a
dumping ground for rubbish. Dicback was observed in the Jarrah forest on the upper slopes and this
present outbreak of Phyiophthora cinnamomi needs to be controlled before it spreads downslope into the
valleys and onto the scarp face.

It appears that private land west of the Myara State Forest surrounding Gobby road has an extensive stand
of Eucalyptus laeliae woodlands (community type 4) on the upper slopes of the Darling Scarp. This land
could not be sampled "in this survey but appears to be in excellent condition. Its significance as 2
conservation reserve is that it provides a continuous link between the Darling Plateau and Darling Scarp
in a region on the Darling Scarp where most of the upper slope woodlands have been cleared or grazed.
Therefore, in agreement with the System 6 recommendations for this land (Reserve M89), it is proposcd
that procedures are initiated to secure this as an A class reserve vested in the NPNCA.

Table 5.3; Reserves unvested in the NPNCA found to be of conservation significance from this
survey of the northern Darling Scarp

Reserve Commaunity types Present tenure  Rare flora
Byford Regional Open Space * 2 WAPC
Ellis Brook Valley * 16,3,4,5.8,9,11 WAPC/LC 1 DRF and 8

Wéooseberly Hill Regional Open Space * and b, 7
Bushmead Reserve (Lot 0, WAPC)

North Dandalup Reserve #21 038 and 1a,1b,3,4,5,7.8.9,11 DOLA/CALM | DRF and 2
adjacent State Forest (Myara and Whittaker) Priority taxa

* Regions proposed by the Ministry for Planning to be incorporaied into the Darling Range Regional Park
(Ministry for Planning 1993).
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5.2.7 Weed invasion in reserves on the northern Darling Scarp

It must be noted that this survey found that a secure reservation status of a community was not negessarily
adequate to ensure its conservation. The close proximity of the northern Darling Scarp to urban
development produces particular problems for management, where frequent fires, mechanical disturbance
and extensive trails all contribute to the cycle of weed invasion. Watsonia meriana was observed to be the
most invasive weed species that is currently threatening most of the areas surveyed, where an estimated
75% of public lands that were visited during this survey had some degree of infestation. Extensive
infestations were observed in the riparian communitics of Walyunga National Park, John Forrest National
Park Churchmans Brook, Kalamunda National Park, the Helena Valley, and Serpenting National Park.
Similar outbreaks were also noted on the valley and scarp slopes in Lesmurdie Falls National Park,
Greenmount Hill National Park, John Forrest National Park, Serpentine National Park, Ellis Brook Valley,
Bylord Regional Open Space, Gooseberry Hill Regional Open Space, and Bickley Valley. Watsonia
meriana was found to be such an aggressive weed of poorly drained loam and clay soils that it would
eventually displace the entire native understorey. In sections of Serpentine National Park, sections of
entire valley sides had an understorey dominated by Watsonia meriana.to the exclusion of the native
understorey

Efforts to eradicate Watsonia meriana and restore the original floristic communily have been initiated by
lecal community groups in Ellis Brook Valley and Churchmans Brook. However, there appears {o be
insufficient resources and/or inadequate management (o address the extensive invasions occurring in the
majority of National Parks, water catchments and Regional Open Spaces visited during the course of this
survey. Compounding this task of weed cradication is the continual reinvasion from adjacent private
propertics and the role of frequent fires in promoting weed establishment, However, for the future integrity
of'a number of Parling Scarp floristic communities, Watsonia meriana must be adequately managed.

5.3 Conclusion

This survey has resolving a greater number of floristic communitics and produced a cousiderably more
detailed description of the vegetation on the northern Darling Scarp than previously available. Generally,
stands of excellent - near pristine condition could be found for most of the community types in these
bushland remmpants. The exception to this was found in the riverine vegetation communities and
Lucalyptus rudis woodlands on the Ridge Hill Shelf, where most stands were observed to be in a degraded
state and few were of sufficient condition to sample. It is encouraging that the high conservation value of
remnant Darling Scarp bushland in the Perth Metropolitan Region has been recognised by planning
authorities (Ministry for Planning 1995). Most of these remnants on public land have proposed for
incorporation into the Darling Range Regional Park where many reserves will eventually be vested in the
NPNCA and managed by the Department of Conservation and Land Management (Department of Urban
Planning 1993, Ministry for Planning 1993). Outside of the Perth Metropolitan Region, considerably less
of the original Darling Scarp vegetation exists and a network of reserves equivalent to the Darling Range
Regional Park is lacking. Therefore, it is recommended that fulure work on the Darling Scarp be directed
to these arcas.

Whilst this survey produced a detailed description of vegetation communities, it does not give an estimate
of the area covered by a particular vegetation community. Whilst this is desired for the purposes of
vegetation mapping and the planning of reserves, it requires considerably more effort and expense, What
has been achieved is the identification of at least ten vegetation community lypes within a region
previously described by Heddle et al. (1980) as essentially the Forrestfield and Darling Scarp vegetation
complexes. This has tmplications for the planning of reserves 1o represent the biodiversity of the northern
Darling Scarp.
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Appendix 1
Flora list for the Darling Scarp compiled from 150 sites and opportunistic Fecords,

Nomenclature follows Green (1985) and current usage at PERTH (ms indicates a manuscript name, * indicates an
introduced species)

Adiantaceae Apiaceae (cont,)
Cheilanthes austrotenuifolia Hydrocotyle diantha
Chetlanthes sicberi subsp, sieberi Hydrocotyle pilifera

Pentapeltis peltigera

Amaranthaceae Platysace compressa
Puilotus declinatus Platysace juncea
Ptilotus drummondii var, drummondii Trachymene cocrulea
Plilotus manglesii Trachymene pilosa
Plilotus stirtingii Xanthosia atkinsoniana

Xanthosia candida

Anthericaceae Xanthosia ciliata
Agrostocrinum scabrum Xanthosia huegelii
Borya constricta Xanthosia pusilla
Borya scirpoidea
Borya sphaerocephala Asparagaceae
Cacsia micrantha * Asparagus asparagoides
Caesia occidentalis
Chamnaescilla corymbosa var. corymbosa Aspleniaceae
Chamaescilla corymbosa var. latifolia Pleurosorus rutifolius
Dichopogon capillipes
Dichopogon preissii Asteraceae
Laxmannia grandiflora * Arctothieca calendula
Laxmannia ramosa Asteridea athrixicides
Laxmannia sessiliflora Asteridea pulverulenta
Laxmannia squarrosa Brachyscome ciliaris
Sowerbaea laxiflora Brachyscome iberidifolia
Thysanotus aff. tencllus. * Conyza albida
Thysanotus arbuscula Craspedia vartabilis
Thysanelus arcnarius * Crepis foetida
Thysanotus asper Hyalosperma cotula
Thysanotus dichotomus Hyalosperma demissum
Thysanotus fastigiatus * Hypochaeris glabra
Thysanotus manglesianus Lagenifera huegelii
Thysanotus multiflorus Lawrencella rosea
Thysanotus patersonii Millotia myosotidifolia
Thysanotus sparteus Miilotia tenuifolia
Thysanotus tenellus Olearia clacophila
Thysanotus thyrscideus Olearia paucidentata
Thysanotus triandrus Ozothamnus cordatus
Tricoryne aff. humilis Pithocarpa corymbulosa
Tricoryne elatior Pithocarpa pulchella
Tricoryne humilis Podolepis gracilis

Podolepis lessonii

Apiaceae Podotheca angustifolia
Actinotus leucocephalus Pterochaeta paniculata
Daucus glochidiatus Quinetia urvillei
Eryngium pinnatifidum subsp. pinnatifidum ms Rhodanthe citrina
Homalosciadium homalocarpum Rhodanthe corymbosa
Hydrocotyle alata Rhodanthe manglesii

Hydrocotyle callicarpa * Senecio diaschides



Asteraceae (cont,}
Senecio leucoglossus
Sitoxerus humifusus
Siloxerus multiflorus

* Sonchus oleraceus
Trichocline spathulata

* Tolpis barbata
Waitzia suaveolens

* Ursimia anthemoides

Boraginaceae
* Echium plantagineum
Halgania corymbosa

Caesalpiniaceae
Labichea punctata

Labichea lanceolata subsp. lanceolata

Campanulaceae
* Wahlenbergia capensis
Wahlenbergia preissii

CaryophyHaceae
* Cerastinm glomeratum
* Moenchia erecta
* Petrorhagia velutma

Casuarinaceac
Allocasuarina {raseriana
Allocasuarina huepeliana
Atlocasuarina humilis
Allocasuarina microstachya

Centrolepidaceac
Aphelia brizula
Aphelia cyperoides
Centrolepis alepyroides
Centrolepis aristata
Cenirolepis cephaloformis
Centrofepis dnunmondiana
Centrolepis humillima
Centrolepis inconspicua

Colchicaceae
Burchardia congesta
Burchardia multiflora
Wurmbea dioica

Convolvulaceae
Convolvulus remotus

Crassulaceae
Crassula colorata
Crassula exserta
Crassula pedicellosa

Cupressaceae
Actinostrobus acuminatus

Cyperaceac
Baumea juncea
Baumea rbiginosa
Baumea vaginalis
Chorizandra enodis
Cyathochaeta avenacea

* Cyperus tenelius

(Gahnia aristata
Isolepls cyperoides
isolepis marginata
[solepis nodosa
Lepidosperma tetraquetruim
Lepidosperma (uberculatum
Lepidosperma sp. type A

Lepidosperma sp. type B (aff. squamatum)

Lepidosperma sp. type C
Lepidosperma sp. type D
Lepidosperma sp. type E
Lepidosperma sp. type F
Lepidosperma sp. type G
Lepidosperma sp. type H
Lepidosperma sp. type I
Lepidosperma sp. type J
Lepidosperma sp. type K
Lepidosperma sp. type M
Lepidosperma sp. type N
Mesomelaena graciliceps
Mesomelaena pscudostygia
Mesomelacena stygia
Mesomelacna (elragona
Schaenus bifidus
Schoenus brevisetis
Schoenus clandestinus
Schoenus discifer
Schoenus grammatophyllus
Schoenus humilis
Schoenus nanus
Schoenus odontocarpus
Schoenus sculptus
Schoenus subbarbatus
Schoenus subflavus
Schoenus unispiculatus
Tetraria australiensis
Tetraria capillaris
Telraria octandra

Dasypogonaceae
Lomandra aff. micrantha
Acanthocarpus preissii
Calectasta cyanea
Calectasia grandiflora
Chamaexeros serra
Dasypogon bromeliifolius
Kingia australis
Lomandra brittanii
Lomandra cacspifosa
Lomandra hermaphrodita
Lomandra integra
Lomandra micrantha
Lomandra nigricans



Dasypogonaceae

Lomandra odora
Lomandra preissii
Lomandra purpurea
Lomandra sertcea
Lomandra sonderi
Lomandra spartea
Lomandra suaveolens

Dennstacdtiaceae

Pteridium escalenium

Dillentaceac

Hibbertia alf. glomerata
Hibbertia acerosa
Hibbertia amplexicaulis
Hibbertia aurea
Hibbertia commutata
Hibbertia huegelii
Hibbertia hypericoides
Hibbertia lasiopus
Hibbertia mylnei
Hibbertia ovata
Hibbertia rhadinopoda
Hibbertia subvaginaia
Hibbertia spicata subsp. spicata

Dioscorceaceae

Dioscorea hastifolia

Droseraceae

Brrosera bulbosa

Drosera eryihrorhiza

Drosera gigantea

Drosera glanduligera

Drosera heterophylla

Drosera macrantha

Drosera neesii

Drosera paleacea

Drosera pallida

Drosera stolonifera

Drosera rosulata

Drosera menziesii subsp. menziesii
Drosera menziesii subsp. penicillaris
Droscra minjata

Epacridaceae

1 encopogon aff. gracillimus
Andersonia aristata
Andersonia heterophylla
Andersonia lehmanniana
Astroloma ciliatum
Astroloma foliosum
Astroloma glaucescens
Astroloma pallidum
Astroloma stomarrhena
Leucopogon capitellatus
Leucopogon gracillimus
Leucopogon polymorphus
Leucopogon propinguus

Epacridaceae

Leucopogon pulchellus
Leucopogaon sprengelioides
Leucopogon verticillatus
Lysinema ciliafim
Styphelia tenuiflora

Euphorbiaceae

Beveria lechienaultii

* Euphorbia peplus
Phyllanthus calycinus
Poranthera microphylla
Stachystemon vermicularis

Fumariaceae

* Fumnaria capreolata

Gentianaceae

¥ Centaurium erythraca
* Cicendia filiformis

Geraniaceac

Pelargonium littorale subsp. littorale

Goodeniaceae

Dampiera alata
Dampiera lincaris
(ioodenia aff micrantha
Goodenia cacrulea
Goodenia fasciculata
Goodenia micrantha
Lechenaultia biloba
Lechenaultia {loribunda
Scaevola calliptera
Scaevola canescens
Scaevola glandalifera
Scaevola pilosa
Scacvola platyphylia
Scaevola repens
Velleia trinervis

Hacemodoraceae

Anigozanthos bicoior subsp. bicolor
Anigozanthos humilis
Anigozanthos manglesii
Conostylis aculeata subsp. preissii
Conostylis androstemma
Conostylis aurea

Conostylis caricina

Conostylis juncea

Conostylis sctigera subsp. setigera
Conostylis setosa

Haemodorum discolor
Haemodorum laxum
Haemodonumn paniculatum
Haemodorum simplex
Haemodorum simulans
Haemodorum spicatum
Tribonanthes brachypetala
Tribonanthes longipetala



Haloragaceae
Gonocarpus cordiger
Gonocarpus nodulosus
Gonocarpus pithyoides
Glischrocaryon aureuni var, aureum

Hypoxidaceae
Hypoxis glabelia
Hypoxis occidentalis

Iridaceae

* Freesia aff. leichilinii FPR

* Babiana disticha

* Gladiolus caryophyvilaceus

* Gladiolus undulatus

* Hesperantha falcata

* Homeria flaccida

* [xia maculata
Orthrosanthus laxus var, laxus
Patersonia aff pygmaea
Patersonia babianoides
Patersonia juncea
Patersonia occidentalis
Patersonia pygmaea
Patersonia rudis subsp. rudis
Patersonia umbrosa var. xanthina

* Romulea rosea

* Sparaxis bulbifera

* Watsonia meriana

Juncaceae
* Juncus bufonius
Juncus caespiticius
* Juncus capitatus
Luzula meridionalis

Juncaginaceae
Triglochin centrocarpum

Lamiaceae
Hemiandra pungens
Hemigenia incana
Hemigenia sericea
Microcorys longifolia

Lauraceae
Cassytha flava
Cassytha glabella
Cassytha micrantha
Cassytha pomiformis
Cassytha racemosa

Linaceac
* Linum trigynum

Lobeliaceae
Isotoma hypocrateriformis
Lobelia alata
Lobelia gibbosa
Lobelia heterophylla

Lobeliaceae (cont.)}
Lobelia rhombifolia
Lobelia rhytidosperma
Lobelia tenuior

* Monopsis debilis

Loganiaceae
Logania campanulata
Phyllangnim paradoxum

Loranthaceae
Nuyisia floribunda

Lycopodiaceac
Phyloglossum drummondii

Mimosaceae
Acacia alata var. alata
Acacia barbinervis
Acacia dentifera
Acacia drewiana
Acacia ericifolia
Acacia extensa
Acacia herridula
Acacia incrassata
Acacia lasiccarpa
Acacia lateriticola
Acacia nervosa
Acacia obovata
Acacia oncinophylla subsp. oncinophylla
Acacia oncinophylla subsp. patulifolia
Acacia pulchella var. glaberrima
Acacta pulchella var. pulchella
Acacia restiacea
Acacia saligna
Acacia sessilis
Acacia stenoptera
Acacia teretifolia
Acacia urophylla
Acacia willdenowiana

Myrtaceae
Astartea aff. {ascicularis
Agonis grandiflora
Agonis linearifolia
Baeckea camplorosmae
Beaufortia macrostemon
Beaufortia purpurea

Calothamnus graniticus subsp. leptophylius

Calothamnus lateralis
Calothamnus quadrifidus
Calothamnus rupestris
Calothamnus sanguincus
Calothamnus torulosus
Calytrix acutifolia
Calytrix aurea

Calytrix ghitinosa
Calytrix variabiis
Conothamnus trinervis
Darwinia citriodora



Myrtaceae (cont.)
Darwinia pimelioides
Darwinia thymoides
Eremaga pauciflora
Eucalyptus accedens
Encalyptus calophylla
Eucalyptus laeliae
Eucalyptus ane-poolei
Eucalyptus marginata subsp. marginaia

Eucalyptus marginata subsp. clegantella

Eucalyptus patens

Eucalyptus rudis

Eucalyptus wandoo
Hypocalymma angustifolium
Hypocalymma robustum
Kunizea micrantha
Leptospermum erubescens
Melaleuca aff. scabra
Melaleuca preissiana

Melaleuca radula

Melaleuca rhaphiophylla
Verticordia acerosa var, preissii
Verticordia acerosa var. acerosa

Verticordia densiflora

Verticordia huegelii

Verticordia insignis

Verticordia pennigera

Verticordia plumosa var, plumosa

Olacaceae
Olax benthamiana

Orchidaceac
Caladenia flava
Caladenia footeana ms
Caladenia gemmata

Caladenia longicauda subsp. fongicanda ms

Caladenia macrostylis
Caladenia marginata
Caladenia reptans
Caladenia sericea
Cyanicula deformis ms
Cyanicula gemmata ms
Cyanicula sericca ms
Diuris aff. corymbosa
Diuris brumalis

Diuris corymbosa

Diuris laxiflora

Diuris longifolia

Diuris porrifolia
Elythranthera brunonis
Elythranthera emarginata

Eriochilus dilatatus subsp. multiftorus ms

Eriochiius helonomos  ms
Eriochilus palladous ms
Leporelia fimbriata
Lyperanthus nigricans
Lyperanthus serratus

Orchidaceae (cont.)

Microtis media subsp. media
Microtis media subsp. quadraia
* Monadenia bracteata
Prasophyllum drummondii
Prasophyllum gracile
Prasophyllum parvifolinm
Pterostylis aff. nana
Ptlerostylis barbata
Pterostylis recurva
Pterostylis sanguinea
Plerostylis vittata
Thelymitra aff. macrophyllum
Thelymitra afl. pauciflora
Thelymitra antenuifera
Thelymitra benthamiana
Thelymitra campanulata
Thelymitra canalicuiata
Thelymitra crinita
Thelymitra flexuosa
Thelymitra macrophylla

Orobanchaceae

* Orobanche minor

Oxalidaceac

* Oxalis glabra
Oxalis perennans

Papilionaceae

Bosstaea eriocarpa

Bossiaea ornata

Bossiaea sp. Waroona
Brachysema celsianum
Chorizema dicksonii

Daviesia angulata

Daviesia cordata

Daviesia decipiens

Daviesta decurrens

Daviesia horrida

Daviesia longifolia

Daviesia nudiflora

Daviesia polyphylla

Daviesia preissii

Daviesia rhombifolia
Dillwynia cinerascens
Dillwynia sp. A
Gastrolobium bilobum
Ciastrolobium spinosuin
Gastrolobium villosum
Gompholobium knightianuin
Gompholobium marginatum
Gompholobium ovatum
Gompholobium polymorphum
Gompholobium preissii
Gompholobium shuttleworthii
Hardenbergia comptoniana
Hovea chorizemifolia

Hovea pungens

Havea trisperma var, grandiffora



Papilionaceae (cont.)

Hovea trisperma var. trisperma

Isotropis cuneifolia
Jacksonia alata
Jacksonia condensata
Jacksonia restioides
Jacksonia sternbergiana
Kennedia carinata
Kennedia coccinea
Kennedia prostrata
Kennedia stirlingti

* Lotus angustissimus

* Lotus suaveolens
Mirbelia spinosa
Nemcia acuta
Nemcia capitata
Nermcia dilatata
Nencia plicata
Nemcia reticulama
Nemcia spathulata

* Ornithopus compressus
Pultenaea ericifolia
Sphacrolobium linophyllum
Sphaerolobium medium
Templetonia biloba
Templetonia drunumondii

* Trifolivm angustifolinm,

* Trifolium arvense

* Trifolium campestre

* Trifolium cernuum

* Trifolivm dubinm

* Trifolum ligusticum

* Trifolium repens

* Trifolium scabrum

* Trifoliwan subterraneum
Viminaria juncea

Philydraceac

Poaceae (cont.}
Amphipogon debilis
Amphipogon faguroides
Amphipogon siricius
Amphipogon twbinatus
Austrostipa campylachne
Austrostipa compressa
Austrostipa elegantissima

* Avellinia michelil

* Avena barbala

* Avena fatua

* Brachypodium distachyon

* Briza maxima

* Briza minor

* Bromus diandrus

* Bromus hordeaceus
Dichelachiie crinita

* Ehrharta calycina

* Ehrharta longifiora

* Gastridium phleoides
Hemarthria uncinata

* Lolium perenne

* Lolium rigidum
Microlaena stipoides
Neurachne alopecuroidea
Notodanthonia acerosa
Notodanthonia caespitosa
Notodanthonia s¢tacea
Notodanthonia pilosa

* Paspalum dilatatum

* Pentaschistis airoides
Poa drummondiana
Poa homomalla
Tetrarrhena lacvis
Themeda triandra

* Vulpia bromoides

* Vulpia myuros

Philydrella pyginaca Polygalaceae
Comesperma calymiega
Phormiaceae Comesperma ciliatum
Stypandra glauca Conmesperma virgatum

Dianelia revoluta var. divaricaia
Polygonaceae

Pittosporaceac Muehlenbeckia adpressa
Billardiera bicolor var. bicolor * Polygonum aviculare
Billardiera candida
Biliardiera coeruleo-punctata Portulacaceae
Billardiera drummondiana var, collina Calandrinia corrigioloides
Billardiera parviflora var, gutfata Calandrinia granulifera
Biilardiera variifolia
Pronaya fraseri var. fraseri Primulaceae
Soliya heterophyila * Anagallis arvensis

Poaceae Proteaceae
Agrostis avenacea Adenanthos barbiger
Agrostis plebeia Banksia grandis

* Aira caryophyllea Banksia littoralis
* Alra cupaniana Conospermum huegelii

Amphipogon amphipogonoides Conospermum stoechadis



Proteaceae (cont.)
Conospermun unduialum
Dryandra armata
Dryandra bipinnatifida
Dryandra fraseri var. {raseri
Dryandra kippistiana
Dryandra lindleyana var, lindieyana
Dryandra pracmorsa var. pracmorsa
Dryandra sessilis
Grevillea bipinnatifida
Grevillea diversifolia subsp. diversifolia
Grevillea endlicheriana
Greviilea manglesii subsp. manglesii
Grevilica pitulifera
Grevillea pimeleoides
Grevillea quercifolia
Grevillea synapheae
Grevillea wilsonii
Hakea amplexicaulis
Hakea auriculata
Hakea ceratophylla
Hakea conchifolia
Hakea cristata
Hakea cyclocarpa
Hakea erinacea
Hakea incrassata
Hakea lissocarpha
Hakea myrioides
Hakea peticlaris
Hakea prostrata
Hakea ruscifolia
Hakea stenocarpa
Hakea trifurcata
Hakea undulata
Isopogon asper
Isopogon divergens
Isopogon dubius
Isopogon sphaerocephalus
Lambertia multiflora var. darlingensis
Persoonia angustiflora
Persoonia elliptica
Petrophile biloba
Petrophile linearis
Petrophile macrostachya
Petrophile seminuda
Petrophile squamata
Petrophile striata
Stirlingia latifolia
Stirlingia siniplex
Synaphea acutiloba
Synaplica aff, gracillima
Synaphea aff. petiolaris
Synaphea gracitlima
Synaphea gracillima x acutiloba
Synaphea petiolaris
Synaphea pinnata
Synaphea spinulosa subsp. spinulosa

Ranunculaceae
Clematis pubescens

Restionaceae
Alexgeorgea nilens
Anarthria gracilis
Aparthria humilis
Desmocladus aspera  ms
Harperia lateriflora
Hypolaena exsulca
Lepidobolus preissianus
Lepyrodia drummondiana
Lepyrodia glauca
Loxocarya cinerea
Loxocarya fasciculata
Lyginia barbata
Restio sinuosus  ms

Rhamnaceae
Cryptandra arbuti{lora
Cryptandra micrantha mg
Cryptandra nutans
Cryptandra pungens
Cryptandra scoparia var. scoparia
Stenanthemum emarginatum
Trymaliwm angustifolinm

Trymalium floribundum subsp. floribundum
Trymalium ledifolivm var. rosmarinifolium

Rosaceae
* Rubus aff. selmert

Rubiaceae

* Galium aparine

* Galium divaricaium

* Galium muraie
Opercularia apiciflora
Opercularia echinocephala
Opercularia hispidula
Opercularia vaginata

Rutaceae
Boronia cymosa
Boronia fastigiata subsp. fastigiata ms
Boroania ovata
Boronia ramosa subsp. ramosa
Boronia tenuis
Eriostemon spicatus

Santalaceac
Leptomeria cunninghamii
Santalum acuminatum

Sapindaceae
Dodonaea ceratocarpa
Diplopeltis huegelii var. lehmanii ms

Scrophularviaceae
* Bartsia trixago
* Kickxia elatine subsp. clatine
* Parentuceltia latifolia
* Parentucellia viscosa



Selaginellaceae
Selagiella gracillima

Solanaceae
Anthocercis gracilis
* Solanum linhacanum
* Solanum nigrum

Stackhousiaceac
Guichenotia saroles subsp. sarotes ms
Stackhousia monogyna
Tripterococcus brusnonis

Sterculiaceae
Lasiopetalum bracteatinn
Lasiopetalum plerocarpuny  ms
Rulingia cygnorum
Thomasia foliosa
Thomasia glutinosa
Thomasia grandiflora
Thomasia macrocarpa

Stylidiaceae
Levenhookia pusilla
Levenhookia stipitata
Stylidium affine
Stylidium amoeenum
Stylidium breviscapum
Stylidium brunoniamun
Stylidium bulbiferum
Stylidium calcaratum
Stylidium caricifolium
Stylidiwm carnosum
Stylidium ciliatumn
Stylidium dichotomum
Stylidivm diuroides
Stylidium ecorne

Stylidiaceae (cont.)
Stylidivm emarginatum
Stylidium hispidum
Stylidium junceum
Stylidium Lineatum
Stylidium perpusillum
Stylidium petiolare
Stylidium piliferum
Stylidium pubigerum
Stylidium pycnostachyum
Stylidium repens
Stylidium schoenoides

Thymelaeaceae
Pimelea argentea
Pimelea brevistyla subsp. brevistyla
Pimelea ciliala
Pimelea imbricata var. piligera
Pimelea preissii
Pimelea suaveolens subsp. suaveciens

Tremandraceae
Tetratheca hirsuta
Tetratheca nuda
Tetratheca setigera

Viplaceae
Hybanthus {loribundus

Xanthorrhoeaceae
Xanthorrhoea acanthostachya
Xanthorrhoea gracilis
Xanthorrhoca preissii

Zamiaceae
Macrozamia riedlei



Appendix 2

Distribution maps of Declared Rare Flora and Priority Taxa located within the study
area on the northern Darling Scarp.

Occurrences of taxa recorded from the total 150 quadrats, Both new and potentially relocated populations
are included in the figures,
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Appendix 2-1: Distribution map for the two taxa of Declared Rare Flora located within the 150 (uadrats

on the northern Darling Scarp.
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Appendix 2-3:cont.. Distribution maps of the eleven Priority Three taxa located within the 150 quadrats

on the northern Darling Scarp.
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Appendix 2-3:cont.. Distribution maps of the eleven Priority Three faxa located within the 150 quadrats

on the northern Darling Scarp.



1
e

1
s

) i;&‘?f.‘ \

[}
k Bullsbrook

3 @ ;

Welyunga
« NP

Appendix 2-4: Distribution maps of the nine Priority Four taxa located within the 150 quadrats on the
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Appendix 2-4:cont.. Distribution maps of the nine Priority Four taxa located within the 130 quadrais on

the northern Darling Scarp



Y o
N o
\\ Bullsbrook H
y & 7 w»mm
\ s
i
;
Templetonia drummondii | omennr
Y 1 ;
PA

' Perth f)fJ !
&

- :5;; 5‘
-y o P
P ‘?3,:_//\‘;1 ‘g%,.'f“\.f’\ gl
ﬁ\ Gosnells g ‘:
A

} Armadale

/f/"
\-L‘

S - S

Serpeatine
L

_

\ =

i
i
i
:

.
.
{
H
i

i
i
I
'

‘
]

Manclurah /’ Nih. Dandalup
; g

,
£

4 f
P % !
AT

Appendix 2-4: conl.. Distribution maps of the nine Priority Four taxa located within the 150 quadrats on

the northern Darling Scarp.



Appendix 3 — Two way table of species classification

Species classification of 689 taxa from 146 sites on the northern Darling Scarp. Taxa are collated into 28
species groups and subgroups. Sites are clustered into their respective communily type or subtype.
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Appendix 4

Distribution maps of the thirteen floristic community types and subtypes identified
on the northern Darling Scarp.

From the classification of floristic data from 146 sites located within the study area on the northern
Darling Scarp
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Appendix § — Community descriptions

Typical Taxa are those that accurred in 75% or more of the guadrats of a particular community type.

Common Taxa are those that occurred in between 50% 10 75% of quadrats. Introduced taxa are marked
wilh an aslerix.

Structural Units follow Muir (1977) and indicate the range of structural vegetation types observed in these
commumnities

Mean species richness refers to the average number of taxa within a plot (100 m?), after the omission of
singictons

Topographic units are from categories recorded in the ficld survey and the number of sites are in
parentheses.



Community Type 1a

Upper stope Eucalpptus wandoo woodlands

Community description: Upper slope Eucalyptus wandoo woodland over low heath / dwarf scrub on mid-
upper Scarp face and valley slopes. E. accedens occurs in northern sites.

Reservation status:

Known from one secure reserve (National Park), Known occurrences in other

reserves : State Forest (2); Western Australia Planning Commission reserve (3); Local Government vested

reserve (1)

Mean species richness: 66.9 +8.9

Typical Taxa

Trees Herbs

Eucalyptus wandoo *dnagallis arvensis
Caesia micrantha

Shrubs

Acacia pulchella
Dryandra lindleyana var.
lindieyana

Hakea lissocarpha
Hibbertia commutata
Hibbertia hypericoides
Phyilanthus calycinus
Xanthorrhoea preissii

Other Common Taxa
Trees
Eucalyplus calophylla

Shrubs

Dianella revoluta var.
divaricata

Grevillea pilulifera
Hypocalymma angustifolium
Macrozamia viedlei

Structural Units

low woodland A
open low woodland A
open woodland
woodiand

Chamaescilla corymbosa
Daucus glochidiatus
Dichopogon capillipes
Hydrocotyle callicarpa
*Hypochaeris glabra
Lagenifera huegelii
*Romulea rosea
Trichocline spathulatum
Xanthosia candida

Herbs

*Centaurium erythraca
Centrolepis drummondiana
Dampiera linearis
Gompholobium marginatum
Homalosciadium homalocarpum
Stylidium brunonianum
Stylidium bulbiferum
Thysanotus manglesianus /
patersonii

Trachymene pilosa

Grasses

*dira caryophyllea
Austrostipa campylachne
*Briza minoy

Neurachne alopecuroidea
Notodanthonia setacea

Sedges
Desmocladus asper

Grasses

*Briza maxima
Microlaena stipoides
*ulpia myuros

Sedges
Lepidosperma sp. A
Tetraria octandra

Topoegraphic Position
Ridge Hill Shelf (1)
Scarp upper slope (4)

Upland (2}

Valley mid slope (1)
Valley upper slope (2)



Community Type 1b

Eucalyptus wandoo — Eucalyptus calophylla woodlands on poorly-drained clay flats

Community description: Fucalvptus wandoo- Fucalyptus calophylla woodland on winter wel, deep loamy
clays on creek flats and adjacent to granites and/or dolerite.

Reservation status: Known from two secure reserves (National Parks), Known occurrences in other
reserves ¢ State Forest (1); Western Australia Planning Commission reserve (2); Local Government vested
reserve (1)

Mean species richness: 69,1 + 5.2

Typical Taxa
Trees Herbs Grasses
Euealyptus calophylia Centrolepis aristala *Aira caryophyiiea
Lucalptus wandoo Homaloscladium homalocarpum — *Briza maxima
*Hypochaeris glabra *Briza minor
Shrubs *Romulea rosea Newrachne alopecuroidea
Acacia pulchella Styvtidium bulbiferum *ulpia nnyuros
Baeckea camphorosmae *Uirsinia anthemolides
Dryvandra lindleyana var.
lindleyana
Gompholobium marginatum
Hakea lissocarpha
Hibbertia commutata
Hibbertia hypericoides
Hypocalymmea angustifolivm
NXanthorrhoea preissii
Other Common Taxa
Trees Herbs Sedges
*¥Barisia irixago Desmocladus asper
Shrubs Borva sphaerocephala Tetraria octandra
Melalewca afl scabra Burchardia congesia

Cassytha pomifornis
*Clentaurium ervthraea
Cenfrolepis drummondiana
Chamaescilla corymbosa
Drosera ervihrorhiza
Drosera menziesii
Hydrocotyle callicarpa
Hypoxis occidentalis
Kuncus capitatus
Millotia temiiflora
Patersonia occidentalis
Stvlidivm brunorianum
Trachymene pilosa
Xanthosia candida

Stractural Units Tapographic Position

low scrisb B over Jow heath C Scarp lower slope (1)

open low woodland A Scarp face drainage Hne (1)
woodland Scarp mid slope (2)

Valley floor (3)
Scarp upper slope (1)
Valley mid slope (1)
Ridge Hill Shelf (1)



Community Type 1c

Northern granite shreblands and woodlands

Community description: Northern Darling Scarp and valley slope Hakea erinacea | Calothamnus
quadrifichs shrublands and open Fucalyptus wandoo- Eucalyptus calophvila woodlands on the deeper clay-

loams over granite.

Reservation status:

reserves © Weslern Australia Planning Commission reserve (2)

Mean species richness: 69,9+ 8.3
Typical Taxa
Trees Herbs
Borva sphaerocephala
Shrubs Burchardia congesta

Acacia pulchella
Baeckea camphorosmae
Calothamnus quadrifidus
Dryandra lindleyana var.
lindlevana

Hakea erinacea
Hibbertia hypericoides
Trymadiunt ledifolinm var
rosmarinifoliun

Other Common Taxa
Trees

Shrubs

Hibbertia commutata
Leucopogon pulchellus
Xanthosia preissii

Structural Units

heath A

heath B

low scrub A

low woodland A

low woodland B

open low scrub B

open low woodland A
open scrub over heath B
open woodland

Caesia micrantha
Drosera erythrorhiza
*Gladiolus carvophyllaceus
Haemodorum discolour
*vpochaeris glabra
*Romulea rosea
Stlidium butbiferum
Thysanotus manglesianus
Trachymene pilosa
Tricoryie elatior
*Ursinia anthemoides

Herbs

Actinotus leucocephalus
Cassvtha pomiformis
Cheilanthes austrotenuifolia
Homalosciadium homalocarpum
Hydrocotvle callicarpa
Levenhookia pusilia

Podolepis lessonii

Cuinetia urvillei

Xanthosia candida

Known from two secure reserves (National Parks), Known accurrences in other

Grasses

*Aira caryophyllea
*Briza maxima
Newrachne alopecuroidea

Sedges
Desmocladus asper

Grasses

Austrostipa campvlachne
*riza minor
Notodanthonia setacea
*Vulpia myiros

Sedges
Lepidosperma sp. 1

Topographic Position
Scarp upper slope (4)
Scarp mid slope (6)
Scarp lower slope (1)

Upland (1)

Valley mid slope (1)



Community Type 2

Southern granite shrublands and woodlands

Community description: Southern Darling Scarp and valley slope shrublands and wandoo / marri
woodlands. Melaleuca radula | Grevillea endlicheriana shrublands and open Eucalyptus wandoo-
Eucalyptus calophylla on the deeper clay-loams over granite. Similar to community type 1c, but restricted

to scarp face south of Perth,

Reservation status:

Known from one secure reserve (National Park), Known occurrences in other

reserves : Western Australia Planning Commission reserve (2)

Mean species richness: 53,8 + 1.9
Typical Taxa
Trees Herbs Grasses
*dnagallis arvensis *dira caryophyllea
Shrubs *Bartsia trixago *Briza minor
Acacia pulchella Borya sphaerocephala *Briza maxima
Trymalium ledifolium var Caesia micrantha ulpia myuros
rosmarinifolium *Centaurium erythraea
Grevillea bipinnatifida Cheilanthes austrotenuifolia
Daucus glochidiatus Sedges

Other Common Taxa
Trees

Shrubs

Allocasuaring huegeliana
Cryptandra arbutiflora
Gompholobium marginatum
Grevillea endlicheriana
Hibbertia spicata subsp. spicata
Hibbertia mylnei

Hovea pungens

Melaleuca radula
Xanthorrhoea preissii

Structural Units

dense low heath C

low woodland B

low scrub B over low heath C

Desmocladus asper
Lepidosperma sp. G

*Galium divaricatum
*Hypochaeris glabra
*Romulea rosea

Sonchus oleraceus
Stylidium bulbiferum
Thysanotus manglesianus
*Ursinia anthemoides

Grasses
Neurachne alopecuroidea

Herbs

Burchardia congesta
Dioscorea hastifolia
Drosera macrantha
Haemodorum discolour
Levenhookia pusilla
*Linum trigynum
Trachymene pilosa
Wahlenbergia preissii
Xanthosia candida

Sedges

Topographic Position
Scarp mid slope (1)
Scarp upper slope (4)

open low woodland B over low heath C

woodland



Community Type 3

Eucalyptus calophylla woodland on steep, loamy Darling Scarp and valley slopes.

Community description: Eucalyplus calophylia woodlands over deep loams on the steep slopes of the
Darling Scarp and within major valleys on western margin of Darling Plateau, often as riparian vegetation
in association with a drainage feature.

Reservation status: Known from four secure reserves (National Park), Known occurrences in other
reserves © Water Corporation Catchment (1), Western Australia Planning Commission reserve (4),
Department of Land Administration (unvested) (1); Local Government reserve (1)

Mean species richness 52,6 + 10.1

Typical Taxa

Trees
feucalvptus calophyila

Shrubs

Acacia prlchelia
Dryandra lindlevana var.
lindleyana

Hakea lissocarpha
Hibbertia hypericoides
FPhvilanthus calveinus

Other Common Taxa
Trees

Shrubs

Daviesia horrida
Gompholobivm marginatum
Hibbertia commutata
Macrozamia riedlei
Thomasia folicsa
Trvmalivin floribundum
Xanthorrhoea preissii

Stractural Units

heath B

low forest A

low woodland A

low woodland A over thicket
open low woadland A

open low woodland B

open scrub over low heath C
woodland

Herbs

Cheilanthes qusirofenuifolia
Caesia micrantha

*Romulea rosea

Thysanotus manglesianus

Herbs

*dAnagallis arvensis
Burchardia congesta
*Centaurivm ervihraea
Dichopogon capiflipes
COxalis perennans
Stackhousia monogyna
Stylidivm bulbiferum
Stypandra glauca
Tricorvne elatior

Grasses
*Briza maxima
Austrostipa campylachne

Sedges
Desmocladus asper

Grasses

*Aira caryophyllea
Austrostipa elegantissima
*Briza minor

Microlaena stipoides
Neurachne alopecuroidea
Nofodanthonia setacea
Tetrarrhena laevis

Sedges
Lepidosperma sp. M

Topographic Position

Creek-line (1)

Scarp drainage line (4)
Scarp lower slope (1)

Scarp mid slope (2)

Scarp upper stope (3)

Steep lower valley slope (0)
Valley midslope (1)



Community Type 4

Woodlands on steep colluvial slopes of Scarp face and upper valleys

Community description: Woodlands on the steep slopes of the Darling Scarp and within major valleys on
western margin of Darling Platean. No predominant eucalypt species, Occurring on clay loams with
exposed granite and celluvial deposits.

Reservation status: Known from three secure reserves (National Parks), Known occurrences in
other reserves : State Forest (2); Western Australia Planning Commission reserve (2), Department of Land
Administration (unvested) (2); Local Government reserve (2)

Mean species richness 75,7 + 109

Typical Taxa

Trees

Shrubs

Acacia pulchella

Baeckea camphorosmae
Dryvandra lindlevana var.
lindleyana

Hakea lissocarpha
Hibbertia comanifata
Hibbertia hypericoldes
Hypocalynima angustifolivi

Other Common Taxa
Trees
Eucalvptus calophyiia

Shrubs

Astroloma pallidum
Dampiera linearis
Gompholobium marginatun
Urrevillea pilulifera
Hakea undulaia
Isopogon aspera
Lepidosperme sp i
Lencopogon capitellatus
Leucopogon prlchelhus
Mueacrozamia riedlei
Melalenca aff scabra
learia paucidentata
Phyvllanthus calyeinus
Stvlidiun hispidum
Tetraric capillaris

Structural Units

low forest A

low woodland A
open low woodland A
open low woodland B
open woodland
woodland

Herbs

Burchardia congesta
Cassytha pomiformis
Haemodorum discolour
Solidium brunonianum

Shrubs (cont..}
Trymalium ledifolivm var
rosmarinifolinm
Xanthorrhoea gracilis
Xanthorrhoea preissii

Herbs

Caesia nicrantha
Cassviha glabella
Chamaescilla corpymbosa
Drosera menziesii
Goodenia caerulea
Haemodorum laxum
Levenhookia pusifla
*Ronlea rosea
Thysanotus manglesianus
Wahlenbergia preissii
Xanthosia huegelii

Grasses
Austrostipa campylachne
Notodanthonia setacea

Sedges
Tetraria ociandra

Grasses

*Briza niinor

Neuwrachne alopecuroidea
Tetrarrhena laevis

Sedges
Mesomelaena tetragona

Topographic Position
Ridge Hill Shelf (2)

Scarp drainage line (1)
Scarp lower slope (2)

Scarp mid slope (4)

Scarp upper slope (7)

Steep lower valley slope (1)
Valley mid slope (1)

Valley upper slope (2)



Community Type 5

Centrat granite shrublands

Community description: Shrublands and heath on deeper loams and red carths on fragmented
granite/quarizite. Located in central region cast of Perth,

Reservation status:

Known {from {hree secure reserves (National Parks), Known occurrences in

other reserves : Western Australia Planning Conumission reserve (2), Local Government reserve (1)

Mean species richness 649 +8.7

Typical Taxa

Trees

Shrubs

Allocasuaring humilis
Baceckea camphorosmae
Hibbertia hypericoides
Melaleuca aff scabra

Nanthorrhoea acanthostachyva

Other Common Taxa

Trees

Shrubs

Acacia pulchelia
Andersonia lehmanniana
Dryyendra armata
Dryandra lindleyana var.
lindlevana

Crompholobium marginatum
Grevillea pilulifera

Hakea incrassata

Hakea undulata

Structural Units

heath B

low heath C

low scrub A

low scrub B

open low scrub A

open low scrub B

open low woodland A

open scrub over Jow scrub A

Herbs
Drosera menziesii

Stylidium brunonianum

Herbs

Borya sphaerocephala
Burchardia congesta
Cassytha pomiformis
Chamaescilla coryinbosa
Drosera ervthrorhiza
Gonocarpus cordiger
Goodenia caerulea
Hydrocotvle callicarpa
Laxmannia squarrosa
Levenhookia pusiila
Pterochaeta panniculata
Stylidium bulbiferum
Stvlidium repens

Grasses
Neuwrachne alopecuroidea

Sedges
Tetraria octandra

Grasses
Notodanthonia setacea

Sedges
Mesomelaena tetragona
Tetraria octandra

Topographic Position
Scarp lower slope (4)
Scarp mid slope (6)
Scarp upper slope (3)
Ridge Hill Shelf (1)

Upland (1)

Valley upper slope (1)
Scarp drainage line (1)



Community Type 6

Talbot Read Eucalyptus calophylla — Evncalyptus wandoo woodlands and heaths

Community description: Eucalyptus calophylla - Eucalyptus wandoo low woodlands and lateritic heath
on well drained, sandy gravels of Ridge Hill Shelf.

Reservation status: Not known from secure reserve. Known from one reserve of mixed tenure
vested in part by Local Government and part Vacant Crown Land.

Mean species richness  57.0 4+ 12.5
Typical Taxa
Trees Herbs Grasses
Burchardia congesta *Briza maxima
Shrubs Chamaescilla corymbosa Neurachne alopecuroidea

Xanthorrhoea preissii

Other Common Taxa
Trees

Fucalyptus calophylia
Fucalvptus wandoo

Shrubs

Aecacia pulchella

Baeckea camphorosmae
Chorizema dicksonii
Hakea erinacea

Hakea lissocarpha

Hakea trifircata

Heakea undulata

Hibbertia hypericoides
Hypocalynnia angustifolium
Leucopogon polymorphus
Melaleuca all scabra
Nemeia capitatum

Nemcia spathulatom
Pimelea imbricata piligera
Svnaphea acutiloba

Structural Units
heath A
open low woodland A

*Romulea vosea
Thelymitra crinita

Herbs

Borya sphaerocephala
Burchardia multiflora
Caesia micrantha
Cassvtha pomiformis
Drosera erythrorhiza
Drrosera macrantha
Drosera menziesii
*Gladiolus caryophyliacens
Gonocarpus pithyoides
Croodenia caeruiea
Goodenia micrantha
*esperantha falcata
Homalosciadium homalocarpum
Hydrocotyle pilifera
*vpochaeris glabra
Hypoxis occidentalis
Lagenifera huegelii
Laxmannia squarrosa
Opercularia vaginatum
Siloxerus humifusus
Stvlidium brunonianum
Stlidium bulbiferum
Thysanotus manglesianus
Thysanotus thyrsoideus
Trichoctine spathulatum
Xanthosia candida

Sedges
Lepidosperma sp. 1

Grasses
Austrostipa campylachne

Sedges

Cyathochaela avenacea
Desmocladus asper
Lepidosperma sp. B
Loxocarya fasciculata
Mesomelacna tetragona
Schoenus unispiculatus
Tetraria octandra

Topographic Position
Ridge Hill Shelf (4)



Community Type 7

Woodlands on poorly drained colluvial deposits

Community description: Ewcalyptus marginaia and Eucalypius calophylla woodlands on colluvial
deposits over clay in poorly drained. low lying areas. Typically located on the Ridge Hill Shelf, with
Fucalyptus lane-poolei oceurring in southern sites.

Reservation status:

Known from two secure reserves (National Parks), Known occurrences in other

reserves o State TForest (1), Western Australia Planning Conumission reserve (1), Vacan! Crown Land (1)

Private Land (2)

Mecan species vichness: 61.3 +8.3

Typical Taxa

Trees

Shrubs

Dryandra lindlevana var,
lindleyana

Hibbertia hypericoides
Baeckea camphorosmae

Other Common Taxa
Trees

Eucalyptus calophylla
Euvcalyptus marginata

Shrubs
Dryandra armata
Xanthorrhoea preissii

Structural Units
forest

low dwarf scrub B
low woodland A
apen low woodland A

Herbs

Chamaescilla corymbosa
*Hypochaeris glabra
Leverthookia pusilla
Stylidium brunonianum

Herbs

Conostylis sefigera
Dampiera linearis
Goodenia caerulea
Haemodorun laxum
Lechenauliia biloba
Lomandra hermaphrodita
Plerochaeta panniculata
Thysanotus thyrsoideus
Trachymene pilosa
Xanthosia huegelii

Grasses
Neunrachne alopecuroidea

Sedges

Loxocarya fascicwlata
Mesomelaena letragona
Tetraria octandra

Grasses

* Aira caryophyllea

* Briza maxima
Notodanthonia setacea

Sedges
-vathochaela avenacea

Topographic Position
Ridge Hill Shelf (10)
Scarp lower slope (1)
Valley mid slope (2)

open woodland over open fow woodland A

woodland



Community Type 8

Shrubiands on upper slope granite outerops

Community description: Heaths and low shrublands on shallow lithic soils around massive graniie

outcrops

Reservation status:

Mean species richness:
Typical Taxa
Trees

Shrubs
Baeckea camphorosmae

Known {rom four securc reserves (3 National Parks and 1 Nature reserve),
Known occurrences in other reserves : State Forest (2); Water Corporation caichment (1); Western
Austratia Planning Commission reserve (2)

61.8 + 10.0

Herbs

Actinotus lfewcocephalus
Borya sphaerocephala
Prerochacta panniculata
Thysanotus manglesianus

Other Common Taxa

Trees

Shrubs
Acacia pulchella

Calothamnus quadrifidus

Conospermum huegelii
Darwinia citriodora
Hakea erinacea
Hemigenia incana
Hibbertia subvaginata
Isopogon dubious
Leucopogon puichellus
Melaleuca aff scabra
Petrophile biloba

Pimelea imbricata var piligera
Trvmalivm ledifolivm var

rosmarinifolium
Verticordia huegelii

Structural Units
heath B

low heath C

low scrub A

Herbs

Burchardia congesta
Caesia micrantha
Cassytha pomifornis
Centrolepis aristata
Chamaescilla corynibosa
Drosera menziesii
Homalosciadium homalocarpum
Hydrocotyle callicarpa
*Hypochaeris glabra
Laxmaniia squarrosa
Levenhookia pusilla
Levenhookia stipitata
Millotia tenuifolia
*Romulea rosea
Stvlidiunt brunonianum
Stylidium bulbiferum
Stylidiune repens
Stvpandra glauca
Trachymene pilosa
Tripterococcus brunonis
*rsinia anthemoides
Wahienbergia preissii

Grasses

* Aira caryophyliea

* Briza maxima
Neurachne alopecuroidea
* Vulpia myuros

Sedges
Schoenus nanus

Grasses
Amphipogon striala

Sedges

Lepidosperna sp. 1
Lepidosperma sp. M
Schoenus granunatophyllus

Topographic Position
Scarp iower slope (1)
Scarp mid slope (3)
Scarp upper slope (4)

open low scrub A over low scrub B
open low woodland B over low scrub B
open scrub

Valley upper siope (2)
Valley mid slope (2)



Community Type 9

Upland Eucalyptus marginata Forest

Community description: Eucalyptus marginata forest and woodland on lateritic upper slopes and upland
Darting Plateaun.

Reservation status: Known from four secure reserves (National Parks), Known occurrences in other

reserves : State Forest (2); Water Corporation catchument (1) Western Australia Planning Commission
reserve (3). Local Government reserve (2)

Mean species richness  68.7 + 12,3

Typical Taxa
Trees
Lucalypius marginata

Shrubs

Drvandra lindlevana var,
lindleyana

Hibbertia hypericoides

Other Common Taxa
Trees
Fucalyptus calophylla

Shrubs

Acacia barbinervis
Bossiaea ornata
Daviesia decurrens
Grevillea svnapheae
Hakea lissocarpha
Hibbertia commutata
Hovea chorizemifolia
Labichea punctata
Lomandra sericea
Petrophile striata
Phyvllanthus calvcinus
Styphelia tenuiflora
Xanthorrhoea gracilis
Xanthorrhoea preissii

Structaral Units
forest

low forest A

low woodland A
open low woodland A
open woodland
woodland

Herbs Grasses
Chamaescilla corvmbosa
Conostylis setosa Sedges

Dampiera linearis
Lomandra nigricans
Stylidium hispicin
Trachymene pilosa

Herbs Grasses

Burchardia congesta Newrachne alopecuroidea
Drosera erythrorhiza Notodanthonia selacea
Hydrocotvle callicarpa

Lechenaultia biloba Sedges

Lomandra caespitosa Tetraria capillaris

Pentapeliis peltigera
Scaevola callipiera
Tetratheca setfigera
Thysanotus thvrsoidens
Trichocline spathulata

Topographic Position
Scarp upper slope (7)
Upland (1 1)

Valley upper slope (1)



Community Type 10

Upland Eucalyptus calophylla woodland

Community description: Eucalvpius calophylla woodland on deep loams of upland valley slopes. Species

poor.
Reservation status;
reserve

Mean species richness

Typical Taxa
Frees

FEucalvpius calophylla
Lucalyptus marginata

Shrubs

Known from one secure reserve (National Park) and one Local Government

255+5.5
Herbs Grasses
*Hypochaeris glabra Tetrarvhena laevis
Kennedia coccinea
Scaevola calliptera Sedges

Sonchus oleraceus

Other Common Taxa

Trees

Shrubs

Acacia dentifera
Acacia pulchella
Banksia grandis
Bossiaea ornata

Dryandra lindleyana var.

lindleyana

Hibbertia commutaia
Hovea trisperma
Leucopogon capitellatus
Lomandra sericea
Macrozamia riedlei
Phyllanthus calveinuy
Preridium esculentum
Xanihorrhoea preissii

Structural Units
forest
low woodland A

Herbs Grasses

Burchardia congesia *Briza maxima
*Cerastium glomeratunt *Briza minor
Cheilanthes austrotenuifolia Microlaena siipoides
Dampiera alata *Wulpia myuros
Dampiera linearis

Dichopogon capiliipes Scdges

Drosera erythrorhiza
Hybanthus floribundus
Lagenifera huegelii
Lomandra brittanii
Lomandra preissii
Opercularia apiciflora
Opercularia echinocephala
Oxalis perennans
Pentapeltis peltigera
Scaevola calliptera
Trichocline spathulatum
Xanthosia candida
Nanthosia huegelii

Topographic Position
Scarp upper stope (1)
Valley upper slope (1)



Community Type 11

Upland Eucalyptus calophylla-Eucalyptus marginata woodland

Community description: Eucalyptus calophvila-Iucalyptus marginata woodland on upper slope clay -
loams. Species poor.

Rescervation status: Known from one secure reserve (National Park). Known occurrences in other

reserves : State Forest (1), Water Corporation catchment, Local Government reserve (1)

Mecean species richness:  45.5+4 10.8

Typical Taxa
Trees
Eucalvpius calophyvlla

Shrubs
Hibbertia ypericoides

Other Common Taxa
Trees
Fucalyptus marginata

Shrubs

Acacia pulchella
Astroloma pallidum
Baeckea camphorosmae
Darwinia citriodora
Dryandra lindleyana var,
lindleyana
Gonpholobivm polymorphum
Hakea amplexicaulis
Hakea lissocarpha
Hibbertia amplexicaulis
Hibbertia commnitata
Hypoealymma robustum
Labichea punciata
Muacrozamia riedlei
Mesomelaena tetragona
Svnaphea gracillima
Xanthorrhoea gracilis
Xanthorrhoea preissii

Structural Units

forest

open woodland over low forest A
low woodland A

Herbs
Scaevola calliptera
Stylidium amoenum

Herbs

Cassytha racemosa
Dampiera alata
Dampiera linearis
Drosera menziesii
Lomandra hermaphrodita
Lomandra nigricans
Lomandra preissii
Pentapellis peltigera
Stlidium calcaratum
Thelymitra crinita
Xanthosia candida

Grasses
Microlaena stipoides

Scdges

Grasses

*Briza maxima
Notodanthonia setacea
Tetrarrhena laevis

Sedges

Cyathochaeta avenacea
Lepidosperma sp. B
Tetraria capillaris

Topographic Position
Scarp mid slope (1)
Valley mid slope (2)

Creclk-line (1)



Appendix 6

Photographs illustrating sites representative of particular floristic community types identified on the
northern Darling Scarp.
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Appendix 6-1: Community type 1a.
Upper slope Eucalyptus accedens
woodland on lateritic scree slope in
Walyunga National Park.

Appendix 6-2: Community type Ib. Fucalyptus wandoo open woodland on winter wet clay flats ol
the lower valley slopes. Site located in Walyunga National Park, adjacent to the Avon river
Hypocalvimma angustifolium is a conspicuous component (in flower) of the low shrub layer,




Appendix 6-3: Community type 1c. Mid slope granite heath at John Forrest National Park, on a clay
spur with exposed granite boulders. Hakea erinacea and Calothamnus quadrifidus form the dominant
shrub layer. An adjacent stand of Eucalyptus wandoo coincides with deeper clay soils.

Appendix 6-4: Community type 2. View (looking north - west) of massive granite ridge forming the
face of the Darling Scarp at Serpentine National Park. Upper slope granite heath with Grevillea
endlicheriana, Melaleuca radula and Darwinia citriodora forming the dominant shrub layer. This
community type covers much of the middle and upper slopes of this granite ridge.



Appendix 6-5: Community type 3. Eucalyptus laeliae and Fucalyptus calophylla woodland over a
dense thicket of Grevillea diversifolia subsp. diversifolia , Calothamnus quadrifidus and Darwinia
citriodora, Riparian vegetation on the steep slopes of the North Dandalup river embankment. Note
that massive areas of granite bedrock have been exposed in this steep valley.

Appendix 6-6: Community type 4. A stand of Fucalyptus lane-poolei — Fucalyptus marginata subsp.
elegantella woodland on the colluvial lower slopes and Ridge Hill Shelf of Serpentine National Park.
Notable shrub taxa include Xanthorrhoea acanthostachya, Dryandra armata, and Lambertia
multiflora var. darlingensis.



Appendix 6-7: Community type 5. Granite
heath on a quartzite ridge at Ellis brook
valley. A fire in 1994 has altered the
structure of the vegetation. Dominant taxa
are  Xanthorrhoea acanthostachya and
Allocasuarina  humilis  over  Lambertia
multiflora var. darlingensis (flowering),
Hakea conchifolia and Melaleuca aff.
scabra. This region contains an unusually
high number of taxa characteristic of the
northern sandplains.

% y \ : ﬁf > IS o \
Appendix 6-8: Community type 7. A stand of Fucalyptus lane-poolei — Eucalyptus marginata subsp.
elegantella woodland Shelf at Serpentine National Park., This community typically occurs on poorly
draining sands over a claypan, as with this site on the Ridge Hill Shelf. Notable shrub taxa include Kingia
australis, Dasypogon bromelioides and Melaleuca aff scabra.



Appendix 6-9: Community type 8..Heath on mid slope granite outcrop at Greenmount Hill National
Park. The Perth Metropolitan Region is visible in distance (facing west). Dominant shrubs include
Grevillea endlicheriana and Verticordia acerosa subsp. acerosa (yellow flowers) and Borya
sphaerocephala forms a dense cover on the shallow soils over the massive granite,

Appendix 6-10: Community type 9. A stand of Kucalyptus marginata forest on the lateritic gravels of the
Darling Plateau at Kelmscott, with an sub - canopy of Allocasuarina fraseriana and Dryandra sessilis.
Isopogon sphaerocephala (ycllow flowered low shrub) is restricted the understorey of this community type.
Like most stands of the northern jarrah Forest near the Perth Metropolitan Region, this area has been
logged and frequently burnt.



Appendix 7

Floristic data set for the 120 sites surveyed on the Darling Scarp.

The data set (604 taxa x 120 quadrats) is provided in Cornell University Condensed Format, The taxa
listed below were amalgamated for the floristic analysis, The species code is derived from the first
three letters of the genus and species names with a further two letters from intraspecific rank where
applicable, except where otherwise listed below.

Full species list given in Appendix 1, latifude and longitude of sites given in Appendix 8.

Non standard species codes.

CONSETi Conostylis setigera

CONSETo Conostylis setosa

DAVDECI Daviesia decipiens

DAVDECu Daviesia decurrens

HAESIMp Haemodorum simplex

HAESIMu Haemodorum simulans

HYPGLA Hypochaeris glabra

HYPGLAI Hypoxis glabella

LEPI-SPA Lepidosperma sp. A

LEPI-SPB Lepidosperma sp. B (aff squamatum)
LEPI-SPC Lepidosperma sp. type C

LEPI-SPD Lepidosperma sp. type D

LEPI-SPE Lepidosperma sp. type E (aff scabrum)
LEPI-SPF Lepidosperma sp. type ¥

LEPI-SPG Lepidosperma sp, type G

LEPI-SPH Lepidosperma sp. type H

LEPI-SPI Lepidosperma sp. type 1

LEPI-SPJ Lepidosperma sp. type ]

LEPI-SPK Lepidosperma sp. type K

LEPI-SPM Lepidosperma sp. type M

LEPI-SPN Lepidosperma sp. type N



Taxa amalgamated for floristic analysis,

“sp indet.” Refers 1o sterile material that was unable 1o be resolved to species level.

Acacia alata subsp. alata
Acacia alata

Aecacia barbinervis subsp. barbmervis
Aeacia bavbinervis

Acacia lasiocarpha sedifolia
Acaeia lasiocarpha

Acacia pulchella subsp. glaberving
Aeacia pulchella subsp. pulchella
Acacia prlchella

Austrostipa sp. indei
Austrostipa campylachne

* Avena sp. indet
* Avena barbata
* Avena fatua

Caladenia flava subsp. flava
Caladenia flava

Classytha racemosa subsp. racemosa
Cassytha racemosa

Chamaesciila corymbasa var latifolia
Chamaescitla corymbosa var corymbosa
Chamaescitla corvmbosa

Dianella revoluta
Dianella revoluta var. divaricata

Drosera bulbosa
Prosera ervthrorhiza

Drrosera stolonifera
Drosera stolonifera subsp. porecta
Draosera stolonifera subsp. stelonifera

Eryngium pinnatifidum
Crvngium pinnatifidum subsp. pinnatifidun

icalyptus marginata
Fucalyptus marginata subsp. eleganrelia

* Galiwm divaricaum
* Galium ninrale

Goodenia micrenitha
Goodenia aft. micrantha

Grevillea synapheae subsp. synapheae
Grevillea synapheae

Hibbertia commutala
Hibbertia evala

Hovea trisperma
Hovea trisperma var. trisperma
Hovea wisperma var grandifiora

Lambertia multiflora
Lambertia multiflora var doartingensis

* Lotus suaveolens
* Lotus snaveoleans’ angustissinnis
* Lot angustissimus

Melalenea scabra
Melaleuca acerosa
Melaleuca trichoplplia..
Melalewea all scabra

Millotia sp Indet
Millotia tenuiflora subsp. termdfiora
AMillotia tenuiflora

Notodanthonia acerosa
Notodanthonia sp.inder
Notodanthonia setacea

Patersonia umbrosa
Patersonia oceldentalis
Patersonia umbrosa/occidentalis complex

Patersonia pygmaea subsp. pygmaea
Patersonia all. pygmaca
Patersonia pygmaea

Philvdrella pygmaea
Philydrella pygmaca subsp. pygaiaea
Philvdrella all’. pygmaca

FPimelea ciliata
Pimelea ciliaia subsp, cifiata

Pithocarpa corymbosc
Pithocarpa pulchella

Schoenus odontocarpus
Sehoenus sculptus

Tetratheca hirsuta
Tetratheca seligera
Tetratheca setigera/hitvsuta complex

Thysanotus manglesianus /patersonii complex
Thysanotus mianglesians
Thysanotus palersonii

Thysanotus afl. tenellus
Thysanotus thyrscideus

Trymalium flovibundum subsp. floribundum
Fromedivm floribundun

Vaulpia bromoides
Vulpia nyuros

Xanthosia pusitla
Xanithosia Tniegelii
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Appendix 8
Location of 120 sites surveyed along the Darling Scarp,

Latitude and longitude in degrees, minules and seconds.

Plot Latitude Lengitude

ARSBCO] 32 6 1] 116 2 15
ARSCO2 32 % 16 116 2 1
ARSCO3 32 9 37 116 i 55
ARSCO4 32 3 51 116 2 43
ARSCO5 32 9 11 116 2 11
BUSHO1 31 56 0 116 2 25
BYFDOI 32 13 20 116 1 15
BYFDO2 32 13 12 i1o 1 15
BYFDO3 32 13 12 116 1 12
BYTFD04 32 13 10 116 1 10
CHBKO] 32 7 48 16 4 1
CS8BKO3 32 0 54 116 i 53
CSBKO2 32 1 21 116 ] 43
CSBKO03 32 1 25 116 1 44
CSBK04 32 i 20 116 I 27
EBNTO! 3z 3 52 116 2 29
ELBKO1 32 4 48 116 2 34
ELBKO2 32 4 4 116 2 29
ELBKO3 32 4 8 116 2 28
GBHRO] 31 57 6 116 } 55
GI3HROZ 31 57 9 116 ! 54
GBHRO3 3) 57 5 116 I 59
GHNPO1 3 54 54 16 3 22
GHNPO2 31 54 33 116 3 36
GHNPO3 31 34 30 116 3 37
GHNPO4 3l 54 26 116 3 38
GORBO 32 26 30 li6 0 46
GOBRRO2 32 26 27 116 ] 44
GOBBO3 32 26 34 116 0 56
GOBB04 32 26 39 16 0 54
GOBBOs 32 26 13 116 0 55
GOHLOt 32 32 14 115 58 55
GOHLO2 32 32 22 115 59 6
GOHLO3 32 32 22 115 50 10
HELVOGI 31 56 30 116 5 34
HELV02 31 56 35 116 3 43
HELWVO3 33 56 41 116 6 10
B V04 3t 56 39 116 4 39
JENPO} 31 51 11 il6 5 24
JENPO2 3) 33 29 116 4 6
JENPO3 31 33 42 116 4 3
JFNPO4 31 52 17 116 4 15
JFNPOS 31 52 29 116 4 27
JHDLOY 32 18 29 1i6 1 58
JHDLO2 32 i8 51 116 2 i
JHDLO3 32 18 50 116 2 8
KELMO1 32 6 24 116 2 3
KELMO2 32 6 21 116 2 22
KELMG3 32 6 27 116 1 36
KELMO4 32 6 42 116 ] 40
KELMOS5 32 6 33 16 I 41
KELMO: 32 6 43 116 } 42
LESMO1 31 59 2 116 2 25
LESMO2 31 59 44 116 ! 48
LESMO3 31 59 44 116 | 52
LESMO4 32 l 15 116 2 12
LESMO5 32 1 11 16 2 2



MATTO]
MATTO0Z
MATTO3
MATTO4
MATTOS
MATTG?
MATTCS
MATT09
MATTIG
MATTIL
MATTI2
MATTI3
MATTI1S
MATTI0
NTDNO{
NTIDNOz
NTIINO3
NTTINO4
NTDNOS
NTDHNOo
NTDNO7
NTDNGE
NTDNOS
PIESOI
SCARO}
SCARQO2
SERPO]
SERPO2
SERPO3
SERPO4
SERPOS
SERP0O6
SERPOT
SERPOS
SERPOY
SERP10O
SERPLI
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WAYLOG
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