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Abstract: The Duck River Reserve and Rookwood Cemetery in the highly urbanised Auburn district of western
Sydney hold small but botanically valuable stands of remnant native vegetation. In the late 1970s, local resident G.A.
(Tony) Price, recognised the value of these remnants, both for the species they held and the clues they could give us
to the past, and spent three years surveying and collecting plants at these sites. Price recorded the species present and
their abundance, and described the habitats in which they were found. He observed the ecology of plant interactions,
moisture, shading and fire response, interpolating them into a picture of the landscape and vegetation of the district
prior to European settlement. At a time when field botany was inaccessible to many, and the focus of conservation was
largely on the broader scale, Price’s local scale work at these sites was unusual and important. Though never formally
published, Price’s 1979 account ‘The Vegetation of Duck River and Rookwood Cemetery, Auburn’ has been cited in
all subsequent work of consequence for the area. This paper presents and reviews Price’s work and discusses his
observations in relation to the current vegetation of these areas. Tony Price’s contributions also highlight the value and
role that ordinary citizens can play alongside professional botanists and plant ecologists in long term data collection,
considered observation and environmental management. A copy of Price’s original unpublished account has been

included as an appendix to this paper.
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Introduction

The Auburn district is approximately 18 km west of Sydney
Harbour, on the eastern margin of the Cumberland Plain,
that makes up the landscape of most of western Sydney.
Agriculture and urbanisation in the 200 years since European
arrival has resulted in the loss of an estimated 99% of the
original native vegetation cover in the Auburn Local
Government Area (NPWS 1997). Small remnants of native
vegetation still survive in the perimeters of council parks and
along railway corridors and creek banks. The largest stands
are in Rookwood Cemetery and in the Duck River Reserve
at South Granville where small, but botanically valuable,
remnants of four communities listed as Critically Endangered

Ecological Communities under the NSW Threatened Species
Conservation Act, 1995 (TSC Act) occur. These are Cooks
River/ Castlereagh ironbark forest (CRCIF), Cumberland
Plain woodland (CPW), Shale Gravel Transition forest,
and Sydney Coastal River Flat Forest — Alluvial Woodland,
lining the riverbank of the Duck River Reserve (species
assemblages are described in the Final Determinations of the
NSW Scientific Committee). The Duck River Reserve and
Rookwood Cemetery also encompass important populations
of two species listed as Vulnerable, (Acacia pubescens
and Epacris purpurascens var. purpurascens) and two
populations listed as Endangered (Pomaderris prunifolia
and Wahlenbergia multicaulis) (Greening Australia 1990,
Rookwood Plan of Management 1995). The two areas hold
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more than 20 floral taxa considered regionally significant
because they are either rare or inadequately conserved in
Western Sydney e.g., Asterolasia correifolia, Macrozamia
spiralis and Eucalyptus viminalis at Duck River and Dillwynia
parvifolia, Juncus procerus and Gonocarpus longifolius at
Rookwood (Greening Australia 1990, NPWS 1997, James et
al. 1999). The sites also provide habitat for listed vulnerable
animal species such as the grey-headed flying fox, eastern
bentwing bat, Cumberland land snail, regent honeyeater and
green and golden bell frog. In addition, several bird species
rare to the Sydney district, such as the zebra finch, yellow-
rumped thornbill, diamond fire-tail finch and double-barred
finch; species that feed exclusively on grass seeds but require
shrubby cover for nesting have been recorded (EDAW 1996,
Smith & Smith 1999, Applied Ecology 2011).

In the late 1970s, local Auburn resident G A (Tony) Price,
recognised the value of these remnants both for the species
they held and the clues they could give to past vegetation
patterns, spent three years surveying and collecting plants in
the area. He compiled an extensive list of the existing plant
species, recorded ecological observations, and interpolated
them into a picture of the landscape and vegetation of the
district at the time of European settlement, in his unpublished
account The Vegetation of Duck River and Rookwood
Cemetery, Auburn. An electronic copy of Price’s original
account is included as Appendix 2 to this paper.

Greville Anthony (Tony) Price (1934-2010) grew up in
Auburn and was a high school English/ History teacher and
an avid collector of books. He gained his Master of Arts
with 1% Class Honours in History from the University of
New England in 1964. He was also a student in the (then)
School of Biological Sciences at Macquarie University in
the 1980s. Aside from short teaching posts in Canberra and
Armidale, Tony Price lived in the house on Park Rd, Berala
that he owned and his parents owned before him. He died in
April 2010 at age 75 (Kathleen Mealing, Laurence Gordon,
Margot Wood pers. comm.).

Tony Price was widely consulted for his botanical knowledge,
and his ecological work and opinions provided baselines for
research, as well as environmental management by councils,
catchment authorities, community groups and others, both
locally and within the wider district. He was a founding
member of the Friends of Duck River Reserve whose
activities included: petitioning for interpretative signage;
instigating fencing of the area to protect it from minibike
riders and overflow parking at the Melita Soccer Stadium,;
gaining funding for the removal of old car bodies from the
reserve; ensuring the retention of trees along the riverbanks;
propagating local species and undertaking bush regeneration
work.

Tony Price left a small bequest to Macquarie University
to support future plant ecology research. This paper was
supported by that bequest.

Hewitt, Tony Price (1979); Vegetation of Duck River and Rookwood Cemetery

Methods

Duck River and Rookwood site descriptions

The Duck River Reserve covers 16 ha of Parramatta
City Council Reserve 20 km west of Sydney’s Central
Business District on the western banks of Duck River,
between Wellington and Everley Roads in South Granville
(33°52704’S, 151°00°48’E). Rookwood Cemetery lies 4km
east between Lidcombe and Strathfield (33° 52°25°S, 151°
0358’E) covering 286 ha of Crown land under the control
of the NSW Department of Lands, the majority intensively
used as a cemetery. Conservation areas within Rookwood
today total approximately 18 ha (DEM 2006).

Topography of the Auburn district is level to slightly
undulating. Broad valleys and an alluvial floodplain drain the
area that is 20 — 50 m above sea level, with gradients of less
than three percent (Branagan et al. 1979, Parramatta River
9130-3N and Botany Bay 9130-3S 1: 25 000 topographic
maps). Duck River flows into the Parramatta River, draining
the suburbs of Auburn, Berala and Birrong to the east,
Sefton, Chester Hill, Granville and Clyde to the west and
the northern part of Yagoona to the south. Eighty percent
of river discharge is generated in wet weather flowing from
impermeable urban surfaces and stormwater and carrying
high nutrient loads and debris (EDAW 1996). The major
drainage lines within Rookwood Cemetery are brick-lined
canals (Price 1979).

The geology of the district comprises Ashfield and Bringelly
shales of the Wianamatta Group, with a small sandstone
outcrop at Duck River (Price 1979). The soils are yellow
podsols, comprising silt and clay-sized alluvial materials,
with additional areas of disturbed soils present (EDAW
1996). The area is classified as belonging to the Birrong
Soil Landscape, characterised by soils that show seasonal
waterlogging, low water permeability, low fertility, low water
availability, low wet strength with hardsetting surfaces, and
subsoils that are often saline (Chapman & Murphy 1989).
Soil depth varies but is typically 60 mm to clay and 1.8 m to
shale (Glenn Piggott, pers. comm.).

The climate has mild, wet winters and warm, wet summers.
Monthly average temperatures show summer maxima of
28.1° C in January, 17.2° C in July; and winter minima of
5.1°C in July, 18°C in January. Annual average rainfall is
983 mm (data from the Bureau of Meteorology, nearest
rainfall records from Rookwood (Hawthorne Ave), nearest
temperature records from Bankstown Airport).

History

Prior to European occupation, the Auburn district was
occupied by the ‘woods tribes’ or Darug people. The Darug
did not depend on fish and shellfish as the coastal indigenous
peoples did; instead small animals and the tubers of native
vines, lilies and orchids growing in the area comprised an
important part of their diet (Granville Historical Society
1992, Kohen 1993).
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European settlers referred to the district around Auburn as
‘Liberty Plains’ with land granted to free settlers from 1793
(Auburn Municipal Council 1982). From the early 1800s,
timber was extracted from the area — ironbark and turpentine
trees for use in wharves and bridges; stringybarks for railway
sleepers and roofing; and other local tree species for general
firewood. Later, wattlebark was extracted for use in tanneries
that operated along Duck River (Granville Historical Society
1992). As timber availability decreased, orchards and
vineyards were tried but were unsuccessful, and the land
was subsequently subdivided and sold for dairies, poultry
farms and market gardens (Auburn Municipal Council 1982,
Granville Historical Society 1992).

The Duck River Reserve is all that has survived from the
original 600 acres granted to James Chisholm, a sergeant
of the NSW Corps in 1823. It was grazed and sold on to a
timber merchant in 1882 and then investors in 1885, before
being purchased by Parramatta City Council in 1946 (Price
1979; Greening Australia 1990). Since this time, Parramatta
City Council has maintained it as a public open space, while
developing adjoining land as rubbish tips and a ‘night soil’
area, which more recently have become sporting fields and a
golf course (EDAW 1996). By the end of the 1800s, there was
much heavy industry operating along Duck River including
Hudson’s, Clyde Engineering and later the Commonwealth
Engineering or Comeng site. Factory sites included flour
mills, iron works, tool makers and several tanneries from
1877 (Granville Historical Society 1992).

In 1860 the Government Gazette newspaper carried an
advertisement for ‘100 acres of land which may be suitable
for a General Cemetery’, setting out general requirements
such as soil ‘of considerable depth’, ‘drainage to an area
whence water supply is not obtained for domestic purposes’
and close proximity to ‘the Great Southern Railway between
Sydney and Parramatta’ (Sigrist 1989). The government
surveyor who subsequently visited the Auburn district
reported that ‘Cohen’s Hyde Park Estate at Liberty Plains
was covered with dense ti-tree and wattle scrub and wooded
with mahogany, stringy bark and hollybutt, though the
best timber had already been cut out’ (Rookwood Plan of
Management 1993). The land was purchased in lots in 1861
and 1864, and the first burial occurred at Rookwood in 1867.
More land was purchased as burials increased in the decades
that followed. Rookwood Necropolis is now the largest
cemetery in the southern hemisphere (Rookwood Plan of
Management 1993).

Hewitt, Tony Price (1979); Vegetation of Duck River and Rookwood Cemetery
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Material and data sources

Tony Price conducted his fieldwork in 1976, 1977 and
1978 and completed his written account in 1979. He states
that he studied the Duck River site most intensively. He
collected voucher specimens, utilised the limited number of
published field guides that were available at that time and
took specimens to the identification counter at the Royal
Botanic Gardens in Sydney for assistance. He recorded
abundance estimates on all species, coding them as common
(X), occasional (O) or rare (R) but did not record a decision
rule as to how species were assigned into these abundance
classes. He carefully recorded the habitat/s in which each
species was found, dividing these into his eight ‘micro-
environments’: /. low woodland, Duck River; 2. ti-tree and
eucalypt scrub; 3. grasslands; 4. exposed soils and subsoils;
5. drainage lines, edges of permanent sheets of water, creeks
etc.; 6. permanent and transient sheets of water, 7. graves,
Rookwood cemetery; and 8. dumped soil, edges of roads and
tracks. Price was also interested in the ecological processes
that were occurring in the vegetation and made notes on the
apparent regeneration and establishment requirements of
species: their light and shade tolerances and responses to
waterlogging, drought, fire and soil disturbance.

Based largely on his surveys of the remnant native vegetation
at Duck River and Rookwood Cemetery, Price reconstructed
a picture of pre-European vegetation for the Auburn district.
He also drew from his observations of the ‘scattered, veteran
eucalypts’ of the State hospital grounds at Lidcombe, the
Carnarvon Golf Course at Berala, and various parks and yards
immediately east and west of these sites. He incorporated his
knowledge of local land use and fire history and compared
his conclusions on the pre-European vegetation with those
postulated earlier by Pidgeon (1941) and Kartzoff (1969).

Analysis

An interpretation of Tony Price’s 1979 account is presented,
drawing from both his species list and written comments
for details of vegetation structure, floristic and growth form
assemblage, species richness and weed invasion at the sites.
An examination of Price’s species records was made, tallying
richness and growth form and extracting records of species
restricted within each of his eight microenvironments.
Comparisons are made between the sites, to later studies at
these and other western Sydney sites, and to the vegetation
of these sites today. Sorensen’s index was calculated as a
similarity index between the two sites: Similarity = 2a/(2a +

Table 1: Species and family richness (raw numbers with percentages in brackets)

Total Rookwood Duck River Unique to Rookwood Unique to Duck River Occurring both sites
Native species 311 (53%) 212 (53%) 254 (54%) 58 99 154 (50%)
Exotic species 273 (47%) 186 (47%) 213 (46%) 59 87 127 (47%)
All species 584 398 (68%) 467 (80%) 117 (20%) 186 (32%) 281 (48%)
Families 110 89 929 11 21 78
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b +c) where a = the number of species present at both sites,b &
= the number of species present only at Rookwood, and ¢ = ,E’O
the number of species present only at Duck River. E
151
Price’s species list (reproduced in Appendix 1) has been _S 2 E 2 X2 -4 -7
updated with plants listed alphabetically by current species & % 2
name, within current family, under subheadings of growth & £ < —
form (derived from PlantNet and APNI websites). Species = CHE T2 A4 wo o =8
that Price recorded twice under two different names and are § E 2
now considered the same species (taxonomic synonyms) S § é -
have been listed only once (3 species) under their currently % Sz 8338 =2 o - «o =
accepted name. Species missing both site and habitat codes g
(4 species) have been excluded. Species with missing or g - ©
indecipherable site codes (2 species) or habitat recordings 2 s E 2282 0o ma~2=
(35 species) have been included but location data left blank. 2 Z g
The 35 taxa without habitat codes could not be used in ; ';a ‘§ . -
habitat analyses. A number of other minor amendments, 3 Qc H < & o o~ F 0 o — ®
such as correcting spelling errors, or the erroneous coding of & = 8
native species as weeds (or vice versa) were made. ; ,5‘ é
§ 5 Z S 3858 0 0 nm oo R
2
Results A
S = o~
2 c=2 8838 0 aa -~ =
Price recorded a total of 584 species across the two sites: 5 § 2
311 native and 273 exotic (Table 1). The most species rich = <
families were the Poaceae (88 species), Myrtaceae (61 § g8 3229 - 0 a~~-2
species), Asteraceae (49), Fabaceae subfamily Faboideae & *E 2
(46) and subfamily Mimosoideae (16), and Iridaceae (16). ¢ gz
In terms of both native and exotic species Duck River was & S 2 923 6 0 - o oo 2
floristically more diverse than Rookwood. A higher number §
of plant families were also found at Duck River. &
S 2 X832 0wmo o S
The proportions of native and exotic species are remarkably 2 g - -t w s a s
consistent at the two sites (53 —54% native, 46-47% exotic). 2 g
50% of the native species and 47% of exotics occurred atboth = S - ¢ o o =
sites. Sorensen’s similarity index for the two sites was 0.64 for g § oo ¥ aa o o«
all species, 0.66 for native flora and 0.63 for exotic flora. % i §
The proportions of the nine growth forms were also % E Z SR oas T 4o E
remarkably similar at the two sites (Table 2), as was the S
ranking of the growth forms based on the numbers of species &
within each (Figure 1). Herbs were the most numerous E, é ifr 0T 2T L oo 5
growth form, comprising 37-39% of species. Graminoids g -
(grasses, sedges and rushes) were the next most numerous, £ '% -
comprising ~21% of species. Shrubs followed at 16-19%, 3 - B 223 & 00 i = @
trees 12—15%, subshrubs and climbers, each made up 4-5% S g &
of species recorded, with ferns, succulents and aquatics in E % E B
lesser numbers and each comprising <1% of growth forms = g Z R3IB38 2SS ~wwo S
recorded. Duck River had more native and exotic herb, =2
graminoid, shrub and climber growth forms. Rookwood had 5
D -~ v QN <
slightly higher numbers of native and exotic tree species & E S 852299 ¢ wvwea
overall, while subshrubs, aquatics and succulents occurred -2 9
in similar numbers at the two sites (Table 2). % 2 o -
o B 2828332 w =i
Of the 8 microenvironments, ti-tree and eucalypt scrub was 5 2
the most species-rich (230 species) and a high percentage £ = % _
of those species (78%) were natives (Figure 2, Table 3). § EZ 3L ITLL - g o F
Grasslands had the second highest number of species =
recorded (n=209) but a smaller percentage were native (61%). E " 2 P "
The drainage lines, creeks and edges of water also held high & 2 S . 5 8 E
numbers of species, (n=195) but a higher percentage of those = é £ g ERE £ S z 3 3
were exotic (58%). A large number of species were recorded & 8 25202836
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Fig. 1. Proportions of the 9 ﬁowth forms derived from Price (1979)  Fig. 2. The number of native and exotic species recorded by Price
as recorded at both sites (total), at Rookwood O and Duck  (1979) in each of his eight ‘microenvironments’.
River M .

Fig. 3. Rookwood regeneration over graves: Some older sections of the cemetery are being managed to allow native plant regeneration with
species present in this area including Dillwynia parvifolia, Daviesia ulicifolia, Xanthorrhoea resinosa, Macrozamia spiralis, Coronidium
scorpioides, Stylidium graminifolium, Chrysocephalum apiculatum, Lissanthe strigosa, Angophora bakeri, Themeda australis, Patersonia
longifolia, Pultenaea villosa, Hibbertia aspera, Leptospermum trinervium, Bursaria spinosa, Leucopogon juniperinus, Lomandra gracilis,
Lepidosperma laterale, Hakea sericea seen here growing amongst the headstones.
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Fig. 4. Recent Rookwood graves in the foreground to one of the areas Tony Price termed ‘ti-tree and eucalypt scrub’ now a designated
conservation area within the cemetery. Scattered Eucalyptus resinifera, Eucalyptus tereticornis, Eucalyptus sclerophylla, Angophora
bakeri and Angophora floribunda overtop Melaleuca nodosa and Melaleuca decora with its striking mistletoe Amyema gaudichaudii.
More unusual species in this area include Rhytidosporum procumbens, Hibbertia pedunculata, Dillwynia tenuifolia, Melaleuca erubescens,
Bossiaea prostrata, Pultenaea retusa, Xanthorrhoea resinosa, Banksia spinulosa and Banksia oblongifolia.

from dumped soil, edges of roads and tracks (n=137), with
many of those being exotic (74%). The low woodland at
Duck River held a similar number of species (n=134), but
conversely showed the highest percentage of native species
(80%).

A total of 257 species (131 native and 126 exotic) were
recorded in only one of the eight micro-environments
recognised by Price (Table 4a). From an overall total of 584
species, this represents 44% of all species, being generally
more restricted or rarer in occurrence. Of note are the 38
native species, of which 13 are shrubs, recorded only in the
ti-tree and eucalypt scrub; the 29 natives (15 graminoids)
recorded only in the grasslands; the 42 exotic species
restricted to the drainage lines (24 of them exotic herbs) and
33 exotic species (with a further 24 exotic herbs) restricted
to the disturbed soil environments, as well as an interesting
suite of 21 exotic species restricted to graves (Table 4b).

In his 1979 account Price made numerous observations on
individual species, their regeneration and establishment
requirements, light and shade tolerances and responses

to waterlogging, drought, fire and soil disturbance.
He also recorded flowering and fruiting times for the
dominant eucalypts. Many of these observations have been
subsequently incorporated into the ‘Ecology of Sydney Plant
Species’ series by Benson and McDougall in Cunninghamia
(1993-2005). Readers can go to this source for more
comprehensive information on the ecology of individual
plant species.

Discussion

Tony Price’s account raises a wide range of issues that are
relevant to the conservation and management of remnant
bushland in an urban context today. In light of current plant
ecological understanding and the vegetation at the sites
today I review Price’s work below under six headings: a)
his picture of the vegetation of the Auburn district as it was
prior to European settlement; b) his insights into the ongoing
vegetation dynamics occurring at these sites in relation
particularly to fire, moisture and light; ¢) his work as it informs
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Table 4b: Species recorded in only 1 of the 8 microenvironments,
arranged by growth form. Exotics are indicated by an asterisk.

Species restricted to low woodland, Duck River:

Hewitt, Tony Price (1979); Vegetation of Duck River and Rookwood Cemetery 33

Calotis lappulacea, Senecio pinnatifolius var.

Herbs:
Trees: Glochidion ferdinandi
Subshrubs: Boronia polygalifolia, Pomax umbellata
Graminoids:  Juncus homalocaulis
Herbs: Brunoniella pumilio, Brunoniella australis,

Einadia polygonoides, Brachyscome linearifolia,

Cardamine lilacina, Scaevola albida,
Lagenophora stipitata, *Aptenia cordifolia,
*Polycarpon tetraphyllum

Climbers: Tylophora barbata, *Asparagus plumosus

Species restricted to ti-tree and eucalypt scrub:

pinnatifolius, Linum marginale, Caesia parviflora,
Caesia parviflora var. vittata, Zornia dyctiocarpa,
Goodenia bellidifolia, Plantago varia,

Hypoxis hygrometrica, ,*Cerastium glomeratum
*Lotus subbiflorus, *Richardia stellaris,
*Misopates orontium, *Sparaxis spp.,

*Silene gallica var. gallica, *Romulea longifolia

Species restricted to exposed soils and subsoils:

Shrubs: Acacia longissima, Kunzea ambigua,
*Lycium ferocissimum

Subshrubs: Astroloma humifusum
L . Graminoids: *Ehrharta longi
Trees: Allocasuarina littoralis, 1not rharta longiflora
Eucalyptus sideroxylon, *Morus nigra Herbs: Dysphania littoralis, Vittadinia muelleri,
e . . Ch d dii,
Shrubs: Isopogon anemonifolius, Persoonia laurina, amaesyce arurmmona
. S . *Hypochaeris microcephala
Pomaderris prunifolia, Exocarpos strictus,
Banksia spinulosa var. spinulosa, Succulents: *Aloe spp.

Epacris purpurascens var. purpurascens,
Melaleuca erubescens, Podolobium ilicifolium,
Monotoca scoparia, Acacia stricta,

Acacia suaveolens, Notolaea ovata,

Species restricted to drainage lines, creeks:

Banksia oblongifolia Trees: Mela!euca lina{"iifolia, Casuarina g'lauca,
*Salix babylonica, *Prunus domestica,
Subshrubs: Hibbertia diffusa, Gompholobium minus, *Prunus persica,
Opercularia aspera, Micrantheum ericoides
Shrubs: Leucopogon lanceolatus var. lanceolatus,
Graminoids: Gahnia melanocarpa, Digitaria parviflora, Leptospermum polygalifolium, Melaleuca ericifolia,
Dianella revoluta, Lomandra multiflora subsp. Hovea longifolia, Goodenia ovata,
multiflora, Lomandra longifolia, Persoonia linearis, Viminaria juncea,
Austrodanthonia racemosa var. racemosa, Pomaderris lanigera, Asterolasia correifolia,
Paspalidium aversum *Ricinus communis
Herbs: Einadia nutans subsp. linifolia, Subshrubs: Mirbelia rubiifolia, Opercularia varia
Senecio quadridentatus, Senecio linearifolius, L .
Solenogyne bellioides, Vittadinia dissecta, Graminoids: Juncus subsecundus, {uncus continuus,
Wahlenbergia stricta, Goodenia heterophylla, Schoenus apogon, Crl(zum P eduncu'{atum,
Orthoceras strictum, Pterostylis nutans, Cyp ETUS Mirus, Am]? hibromus neestt,
*Chenopodium album, *Tropaeolum majus, Phragmztes australis, .Joy ceap alltda,.
Arundinella nepalensis, Urochloa foliosa,
Climbers: Billardiera scandens var. scandens, *Stenotaphrum secundatum, *Phormium tenax,
Cassytha glabella, Cassytha pubescens *Bromus molliformis, *Bromus rubens,
*Cortaderia selloana, *Eragrostis curvula,
Species restricted to grasslands: *Holcus lanatus, *Axonopus fissifolius,
*Pennisetum glaucum, *Setaria palmifolia,
Trees: Melaleuca quinquenervia Herbs: Centrolepis strigosa, Centipeda minima,
Shrubs: Melaleuca armillaris, *Nerium oleander Ep zlob'zum'blllardzermnum sub:sp - conereun,
Einadia trigonos, Isotoma fluviatilis,
Subshrubs: Bossiaea buxifolia, Gompholobium glabratum, Goodenia paniculata, Persicaria lapathifolia,

Gonocarpus longifolius

Graminoids: Carex inversa, Eragrostis leptostachya,

Sporobolus elongatus, Austrodanthonia setacea,

Lomandra cylindrica, Lomandra fluviatilis,
Lomandra gracilis, Dichelachne rara,
Austrostipa mollis, Aristida ramosa,
Eriochloa pseudoacrotricha, Panicum simile,
Sorghum leiocladum, Juncus procerus,
Juncus sarophorus, *Dactylis glomerata,

*Phalaris minor, *Poa pratensis, *Briza subaristata,

*Chloris gayana

Persicaria decipiens, Solanum americanum,
*Zantedeschia aethiopica, *Spergularia rubra,
*Stellaria media, *Bidens subalterans,

*Apium graveolens, *Hydrocotyle bonariensis,
*Leucojum aestivum, *Canna indica, *Canna spp.,
*Brassica fruticulosa, *Brassica juncea,

*Brassica rapa subsp. sylvestris,

*Rorippa nasturtium-aquaticum, *Fumaria muralis,
*Mentha x. piperita, *Hippeastrum puniceum,
*Gladiolus cuspidatus, *Linum usitatissimum,
*Mirabilis jalapa, *Polygonum arenastrum,
*Plantago coronopus, *Artemisia vulgaris,
*Cotula coronopifolia, *Vellereophyton dealbatum,
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Ferns: Pellaea falcata, Nephrolepis cordifolia

Climbers: Parsonsia straminea, *Anredera cordifolia,
*Lonicera japonica, *Cardiospermum grandiflorum

Aquatics: *Sagittaria platyphylla

Species restricted to permanent and transient sheets of water:

Graminoids: Isolepis inundata, Paspalum distichum,

*[solepis prolifera, *Juncus capitatus,

*Scirpus chlorostachys, *Polypogon monspeliensis
Herbs: Alternanthera denticulata
Aquatics: Typha orientalis, *Myriophyllum aquaticum,

*Eichhornia crassipes, *Alternanthera philoxeroides

Species restricted to graves:

Trees: *Pinus halepensis, *Pinus pinaster, *Pinus pinea,
*Pinus radiata, *Tristania conferta,
*Eucalyptus melliodora, *Araucaria bidwillii,
*Robinia pseudoacacia

Shrubs: Acacia myrtifolia, *Ulex europaeus,
*Polygala myrtifolia, *Rhaphiolepis indica,
*Lantana montevidensis

Subshrubs: *Pelargonium asperum

Graminoids: *Paspalum urvillei, *Crocosmia x. crocosmiiflora

Herbs: Diuris punctata, *Vinca major, *Lavandula stoechas,
*Oxalis purpurea, *Allium neapolitanum,
*Watsonia aletroides

Succulents: *Agave americana

Species restricted to dumped soil, edges of roads, tracks:

Shrubs: *Genista linifolia, *Acacia podalyriifolia

Subshrubs: *Solanum linnaeanum

Graminoids: Juncus vaginatus, *Agapanthus praecox subsp.
orientalis, *Triticum aestivum, *Chloris virgata,
*Avena fatua, *Avena ludoviciana, *Avena sterilis,

Herbs: Suaeda australis, Calotis cuneifolia,

Crassula sieberiana, Triptilodiscus pygmaeus,
*[ris germanica, *Amaranthus hybridus,
*Paronychia brasiliana, *Soliva anthemifolia,
*Soliva sessilis, *Capsella bursa-pastoris,
*Coronopus didymus, *Rapistrum rugosum,
*Centranthus ruber, *Myosotis sylvatica,
*Cichorium intybus, *Silybum marianum,
*Tragopogon porrifolius, *Sisymbrium officinale,
*Sisymbrium orientale, *Alyssum maritima,
*Euphorbia peplus, *Chamaesyce prostrata,
*Oxalis debilis var. corymbosa, *Oxalis latifolia,
*Papaver somniferum subsp. setigerum,
*Lupinus spp., *Arctotheca calendula,

*Aster subulatus,

Hewitt, Tony Price (1979); Vegetation of Duck River and Rookwood Cemetery

our understanding of weed invasion and native persistence
within a suburban matrix; d) some comparisons between the
vegetation at the two sites; e) prior and subsequent surveys at
the sites and the recording of rare species; and f) the current
conservation status of the two sites.

a) Pre-1788 vegetation of Duck River and Rookwood

Benson et al. (1999) and Benson & Howell (2002) have
suggested sources of information that can give us a picture
of the landscape and vegetation at the time of European
settlement in Australia. These include historical first-
hand descriptions from journals, early letters and reports;
material from museum collections and other systematic data
collections; old paintings and photographs; and an area’s
remnant vegetation in context with climate and geology.
Price has used the latter to draw a picture of the area as tall
woodland or forest with trees that were 60—80 feet (18—24m)
high, with an understorey that was grassy, but prone to invasion
by shrubs when fire-free intervals were longer. He described
Duck River and Rookwood vegetation in 1979 as ‘disturbed’
from their original vegetation, noting that ‘regrowth’ and the
‘scattered, veteran eucalypts’ still standing pointed to past
woodland or forest structure. He described the variety of
shrub species in the understorey in 1979, noting the range of
species ‘from plants such as Kunzea ambigua and Pultenaea
villosa that grow well only in the open, somewhat exposed
situations, to others such as Glochidion ferdinandi, Breynia
oblongifolia and Notelaea longifolia, which are normally
plants of wet, shaded forests’. He also noted the occurrence
of shrub species more typical of sandstone soils, including
Asterolasia correifolia, Banksia spinulosa, Pultenaea
retusa, Pomaderris lanigera and Pomaderris ferruginea. In
summary, the native species were predominantly of a suite
pertaining to clay based soils but with lesser numbers of
species of a sandstone flora, particularly in Rookwood.

Price postulated that pre-1788 the area was dominated
by Eucalyptus moluccana and Eucalyptus fibrosa while
commenting on the diversity of tree species present at the sites,
noting the presence in lower numbers of ‘tree species from
the drier west such as Eucalyptus eugenioides, Eucalyptus
parramattensis and Eucalyptus longifolia’ and that these
‘mingle with others from wetter areas such as Eucalyptus
resinifera and Syncarpia glomulifera’. Of the trees he notes
also the presence of ‘those that grow best near to waterholes’,
such as Angophora floribunda and Eucalyptus amplifolia
(the latter only at Duck River) and to species more typical of
sandy soils ‘such as Angophora bakeri, Eucalyptus punctata
and Eucalyptus sclerophylla’. Price disputed Kartzoff’s
(1969) idea of the area as one of blackbutt and Sydney blue
gum (Eucalyptus pilularis — Eucalyptus saligna) high forest
extending as far west as Merrylands and Granville. Rather,
he agreed with Pidgeon’s (1941) picture of assemblages of
forest species typically found on clay shales that she recorded
from the Bankstown-Liverpool district. Price’s interpretation
accords with Benson & Howell’s (1990a, b) and Tozer’s
(2003 & 2010) reconstructions of the vegetation across the
Cumberland Plain.
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b) Vegetation dynamics — fire, moisture and light

Price described the scenario of ‘too-frequent fires’ reducing
species diversity at both sites, noting that species with longer
primary juvenile periods need fire-free intervals long enough
to be able to flower and fruit before a subsequent fire, so
as not to ‘exhaust the gene pools’. He noted the succession
dynamics of the vegetation in response to fire frequency,
drawing a picture of scrub or shrubby areas ‘reverting’ to
eucalypt woodland in the absence of fire, while following fire
these areas return to grassland, which in turn, is re-invaded
by shrubs and trees if fire is long absent. His conclusions
are consistent with current understanding of secondary
succession dynamics and disturbance by fire, both locally in
Cumberland Plain woodland (see for example, Watson et al.
2009) and at a global scale (see Bond et al. 2005).

Price noted a bias towards Melaleuca species at the expense
of eucalypts under regimes of frequent fire. He also noted
that tree species that were quicker to reach reproductive
maturity, such as Angophora bakeri, Angophora floribunda,
Eucalyptus eugenioides and Eucalyptus globoidea, or those
that had fire resistant bark (Syncarpia glomulifera, Eucalyptus
longifolia and Eucalyptus resinifera), were able to ‘persist
better’ under frequent fire, compared to those he states were
‘more fire sensitive’. He suggested frequent fire as the cause
of the decline in numbers of the once dominant Eucalyptus
moluccana, seen at Rookwood but not Duck River.

The regular cool hazard reduction grass fires that had
previously occurred every 2 years across large areas of
Rookwood Cemetery had become less frequent by the
mid-1970s according to Price, owing to tightening of the
Environment Protection Authority’s air pollution regulations
(Price 1979). In 2001 a large, uncontrolled fire occurred in
the eastern conservation area (Cemetery Areas 8, 27 and 28)
and occasional small arson fires are currently reported by
grounds staff at Rookwood cemetery (Glenn Piggott, pers.
comm). The Duck River Reserve was not subject to such
regular, deliberate burning in its earlier years, and the greater
species richness recorded there may reflect this. However, in
the 1980s it was noted with concern that some areas of the
Duck River Reserve were subject to spot fires as frequently
as annually (Price, G.A. cited in Greening Australia 1990).
Parramatta City Council (2012) reports that for decades the
reserve has been subject to arson fires ‘at least every 2 years
somewhere in the reserve’ (David Kuhle, pers. comm.).

Price made reference to the ‘vigorous growth habits’ of the
Melaleuca species outcompeting other species for light,
forming ‘dense stands’ and ‘suppressing competitors’,
particularly noting Melaleuca nodosa, which he described as
‘aggressive and tolerant’. Even today at these sites, species
of Melaleuca, particularly Melaleuca nodosa, develop large
seed loads and recruit continuously, with adequate moisture,
to develop a mixture of age cohorts in the field. They are seen
colonising bare areas, eventually forming dense thickets and
casting shade that suppresses much recruitment beyond the
seedling stage (Hewitt unpub. doctoral studies). Price (1979)
wrote that ‘few plants other than tough herbs...and a few
tufts of tolerant grasses...” were able to ‘...linger on in the
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dense shade’ (of the Melaleuca). Price described ‘the struggle
to reach the canopy’ with competition for light, and the way
in which eucalypts, in contrast to Melaleuca, ‘open up’ the
canopy somewhat allowing in light. This concurs with Bale
et al. (1998) who remark that eucalypts have an open canopy
structure and leaves of a pendant habit, allowing more direct
and scattered light into the subcanopy. It is because of
these growth habits that Price, while cautioning against too
frequent a fire regime, reported fire as ‘necessary to keep the
ti-tree in check’.

‘Niche partitioning’ according to light and moisture levels
was evident to Price in the distribution of grass species at
the two sites. He wrote: ‘At the most exposed, seasonally
driest end of the spectrum in grassy glades Themeda
australis may be dominant; in moister areas of dappled
shade Microlaena stipoides is most common; between the
2 extremes there tends to be a mixed stand with Microlanea
stipoides, Entolasia marginata, Echinopogon ovata and
Echinopogon caespitosus more frequent in sheltered sites
while in exposed places Danthonia species, Aristida vagans,
Stipa species, particularly Stipa nervosa, Dichelachne
sciurea and Eragrostis brownii are more common’. He
noted also native Agrostis species present at the moistest
sites while ‘Dichelachne sciurea, Eragrostis brownii and
Aristida vagans are more successful at drier sites’ (Price
1979). Price’s idea of niche partitioning in the grassy layer,
according to light and moisture levels, warrants further study,
and has implications particularly for restoration efforts in
grassy woodland communities.

c) Exotic species

The origin of the exotic species that Price recorded at the
sites is interesting, with a number of those from Rookwood
naturalised from cultural plantings at the site (e.g. 11 tree
and palm species are restricted to graves). Exotic species
used from the cemetery’s inception to achieve a Victorian-
Edwardian gardenesque style included formal avenues of
Phoenix canariensis, Pinus and Araucaria species. Other
exotics now growing in Rookwood were probably once
planted over graves for their religious or Victorian funereal
symbolism. These include perfumed species like honeysuckle
(Lonicera japonica) representing innocence or sweetness
of disposition, climbers or vines like Chinese wisteria
(Wisteria sinensis) and morning glory (Ipomoea indica) to
signify the bonds of love, roses for sinlessness, lilies for
purity, and the varied palms and cedars for their biblical and
quaranic connotations (Burke & Betteridge 1989). Pinus
and Cupressus, ‘evergreen’ species, have symbolised the
afterlife or life everlasting since Roman times. Many of these
species now fall into the category of major weeds within
the cemetery. UBM (2011) list problematic weeds within
the cemetery as hawthorn (Raphiolepis indica) and privet
(Ligustrum sinense), both of which were planted as hedges in
the cemetery from the 1870s; Coreopsis lanceolata, Watsonia
meriana ‘Bulbilifera’ (widely used as grave planting in the late
1800s), Camphor laurel (Cinnamomum camphora), freesia,
bridal creeper (Asparagus asparagoides), Crofton weed
(Ageratina adenophora), blue periwinkle (Vinca major),
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Fig. 5. The endangered species Acacia pubescens is seen here regenerating at Rookwood amongst graves and exotic species (Rhaphiolepis

indica to the right).

lantana (Lantana camara and Lantana montevidensis),
boneseed (Chrysanthemoides monilifera subsp. monilifera),
blackberry (Rubus spp.), castor oil plant (Ricinus communis),
pampas grass (Cortaderia selloana), prickly pear (Opuntia
stricta) and water hyacinth (Eichhornia crassipes).

Some Eucalypts from other parts of Australia have
naturalised at Rookwood following planting of a few
individuals e.g., Eucalyptus saligna (Sydney Blue Gum),
Eucalyptus punctata (Grey Gum), Eucalyptus melliodora
(Yellow Box), Eucalyptus microcorys (Tallowwood) and
Eucalyptus citriodora (Lemon-scented Gum).

Some of the exotic tree species Price recorded at Duck River
may also originate from deliberate plantings, with some
traced to the time immediately following Parramatta City
Council’s acquisition of the land in 1946, e.g., Erythrina
sykesii (Indian coral tree), Salix babylonica (weeping
willow), Populus nigrus (poplar) and Cinnamomum
camphora (camphor laurel) (EDAW 1996).

At the time of Price’s work many of the exotic species were
only present in drainage lines, on dumped soil and on the
edges of roads and tracks (Tables 4a and 4b). This is a picture

commonly seen in urban bushland such as the Duck River and
Rookwood sites today, where run-off increases soil nutrients
and moisture levels, favouring the growth of weeds (see
discussion in Benson & Howell 1990a). By contrast, the areas
with the lowest percentage of exotics (Tables 3 and 4a) are
the core bushland areas Price termed Duck River woodland
and Ti-tree and eucalypt scrub. This, too, is in accordance
with what we know about the resilience of unploughed
stands of native vegetation and priority effects. In assessing
the impact of clearing and grazing history on the species
composition of Cumberland Plain woodland remnants,
Hill e al. (2005) found that clearing with soil disturbance
had the highest impact on native species decline and exotic
invasion, with grazing alone not dramatically impacting on
composition. Price expressed it more colloquially from his
own observations (page 10): ‘Most of the original species no
doubt still occur as clearing with axe and fire without years
of laborious grubbing and weeding is somewhat akin to
sowing dragon’s teeth. The native species able to regenerate
from rootstocks, lignotubers and stumps....".

The abundance and microenvironment data for the
exotic species that Price recorded in the 1970s provides a
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Fig. 6. A species rich woodland understorey at Duck River Reserve in South Granville where Tony Price recorded many native species. In
Summer the pretty green flowers of Callistemon pinifolius and the dark blue fruits of Polyscias sambucifolia can be seen in the shrub layer.
Diverse native groundcovers and herbs include Brunoniella australis, Bossiaea prostrata, Vittadinia muelleri, Dichondra repens, Glycine
clandestina, Desmodium varians, Polymeria calycina, Caesia parviflora, and Astroloma humifusum.

comparison with the present. For example, he recorded
Vinca major as only occasional at Rookwood over graves,
and Rhaphiolepis indica as rare; both are now considered
common and problematic weeds across the site. The major
weeds today include a number of significant ones not recorded
by Price, including (at Rookwood) Andropogon virginicus
(Whisky grass), Olea europaea subsp. cuspidata (African
olive), Eragrostis curvula (African lovegrass), Hypericum
perforatum (St. John’s wort), Cytisus scoparius (English
broom) and Grevillea robusta. At Duck River, Thunbergia
alata (Black-eyed Susan), Passiflora edulis (Common
passionfruit), Ipomoea cairica (Coastal Morning Glory) and
Acetosa sagittata (Rambling Dock) are additional exotic
vines along the riverbanks. Olea europea and Eragrostis
curvula in particular have established widely elsewhere in
western Sydney since the 1970s (Doug Benson pers. comm.
2012) and indicate the short time spans over which invasion
and vegetation change can occur.

d) Differences between Rookwood and Duck River

Price noted that a number of ground orchids (Diuris, Microtis
and Thelymitra) associated particularly with the Themeda
grasslands at Rookwood were not present at Duck River. He
suggested that these species had survived at Rookwood and
not Duck River, due to different landuse histories, Rookwood
with its many decades of protection from stock grazing
while still exposed to frequent burning. Native geophytes of
grassy woodlands are now rare, although frequently found in
cemeteries where they are not at risk from stockgrazing, but
still vulnerable to lawnmowers, herbicides and ‘tidying up’
(Loneragan 1975, Semple-Kerr 1985, McBarron et al. 1987,
Barrett & Barrett 2001). Sadly, the area of Themeda grassland
that Price noted as rich in native Liliaceae and Orchidaceae
(he mapped it later in 1993) has since disappeared under a
monoculture of kikuyu (Pennisetum clandestinum) and the
neatly rowed headstones of a lawn cemetery.



38 Cunninghamia 13(1): 2013

Price noted the many species in common to both sites,
but pointed to higher numbers of naturalised exotics and a
suite of native species more commonly found on sandstone
substrates, that were collected from Rookwood. Sorensen’s
index of similarity shows a moderate degree of similarity in
species assemblage between the two sites; 0.649 or 65% for
all species, 0.662 or 66% for native flora and 0.635 or 64%
for exotic flora. By comparison, Analyses of Similarity of
quadrat data collected from seven remnant Cumberland Plain
Woodland sites across western Sydney (French et al. 2000)
showed similarities of 25-49% (Bray-Curtis dissimilarity
scores of 51-75%). The lower similarity amongst these sites
compared with the higher proportion of species shared at
Duck River and Rookwood in the late 1970s might have a
number of causes. Possibly the sites assessed by French ef al.
(2000) are of different sizes, with different edge effects and
different propagule pressures; or that they have been subject
to different disturbance factors; or that the intervening
decades between Price’s surveys and this later work has
enabled greater divergence in species composition to have
occurred. It would be worthwhile to recalculate similarity
indices at Duck River and Rookwood today. Such data may
even inform our understanding of species persistence traits
against historical filtering by a range of disturbance types.

Hewitt, Tony Price (1979); Vegetation of Duck River and Rookwood Cemetery

Most of the difference in species assemblage between
Rookwood and Duck River is in the herb, shrub and
graminoid growth forms (consistent with the French et al
(2000) finding that differences between Cumberland Plain
remnant sites were mainly due to differences in understorey
species). The Rookwood/ Duck River comparison is unusual,
(as noted by Price) in the higher number of exotic tree
species at Rookwood, having naturalised from deliberate
grave plantings.

Benson and Howell (2002) draw a picture from varied
historical sources of Cumberland Plain woodland species
assemblages being fairly continuous before European
colonisation. Without major geographical boundaries
to divide the plain, species would have been distributed
reasonably uniformly. This they contrast with coastal
rainforest communities that are naturally dissected (by soil
and landscape features), resulting in species compositions
that can vary markedly from site to site, with many isolated
species occurrences. This latter type of variation in species
occurrences is more in accordance with the picture Price
recorded at Rookwood and Duck River and of the work
of French et al. (2000), and is consistent with the species
compositions given by Benson and Howell (2002) of
Cumberland Plain remnants today. The local distribution and
frequencies of species has changed and each remnant can
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Fig.. 7. Parramatta City Council and the community have a strong commitment to caring for the woodland at Duck River and council
recently declared the Duck River Reserve a Wildlife Protection Area prohibiting cats or dogs off leashes.
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Fig. 8. Parramatta City Council now maintains tracks and fencing
at Duck River to minimise erosion and protect the area from trail
bike riders as was initially proposed by the Friends of Duck River
under Tony Price.

hold different sets of once widespread species. Remnants
differ in composition due to fragmentation, differing
disturbance histories and chance survivals in some, with
species made rare by virtue of their being confined to just a
few sites. This is another reason that these small remnants of
native vegetation are of great conservation value.

e) Surveys and rare species

Smith & Smith (1999) compiled a list of plant species
recorded in Rookwood up to 1999 (i.e. their own survey plus
Price (1979), Mount King Ecological Survey (1992), Quality
Environmental Management (1994) and Teresa James
(NPWS (1997)). They listed 608 species for Rookwood,
327 native and 281 exotics, including 115 native and 95
exotic species recorded since 1979. The additional species
may indicate surveys of more stringent sampling design, but
may also indicate vegetation change. Certainly the many
additional exotic species recorded in the decades since 1979
indicate additional weed encroachments. It is also noted that
while Price recorded a large number of grasses present in the
cemetery in the late 1970s he did make a note to the effect
that ‘graminae, poorly collected, Rookwood’, and the list
of grasses (now Poaceae) has been added to substantially in
later years.
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Smith & Smith (1999) noted also that several native species,
collected from Rookwood prior to Price’s work (known
from old herbarium records), were not recorded by him, nor
have been since, and are almost certainly no longer there
— these include Tetratheca juncea and Bothriochloa biloba
lodged in 1913 and 1935, respectively. There are also a
small number of species recorded from Rookwood cemetery
before and after Price’s surveys that do not appear in his lists
e.g., Dianella revoluta 1973 & 1995; Boronia polygalifolia
1912 & 1997; and Calotis lappulacea 1887 & 1992 (lodged
records viewed via Australia’s virtual herbarium website). It
may be that these species did not flower and were therefore
cryptic and/ or simply overlooked by Price at the time of his
surveys. It should be noted that, at the time of Price’s work,
plant identification was a considerably greater challenge
without access to experts and herbarium collections, and that
while Beadle, Carolin and Evans’ Flora of the Sydney Region
(1972) provided a major spur to field botany, there were not
the many flora guidebooks or electronic resources that have
become available since.

No prior or subsequent flora survey of Duck River has been
located that is as comprehensive as that of Price (1979).
In herbaria across Australia there exist only a few dozen
specimens from Duck River that predate the work of Price,
among them material collected by Robert Brown in 1802,
Joseph Maiden 1887, A.A. Hamilton 1909, and R. Coveny,
D. Benson and H. Bryant 1976 (Australia’s virtual herbarium
website). And the few surveys since Price (e.g., Greening
Australia 1990, NPWS 1997, Applied Ecology 2011), aside
from verifying the dominant and common species in the
field, all acknowledge that they are largely based on Price’s
1979 account.

f) Conservation status of the sites today

The National Trust recognises Rookwood as a cemetery of
World Heritage significance for both its cultural and nature
conservation values. It is listed on the Register of the National
Estate and under the NSW Heritage Act. While there is
enormous pressure on all land within the cemetery for burial
space, the vegetation conservation areas are also protected
under the Rookwood Necropolis Property Management
Plan 2002, which is a statutory document under the NSW
Threatened Species Conservation Act, 1995. The Plan of
Management recognises the regional significance of the
remnant indigenous vegetation, and as a part of the fabric
of the cemetery to be preserved and maintained (Rookwood
Visual Significance Study 2010). Whilst it has not received
the same level of external recognition, the Duck River
Reserve in the Parramatta Local Government Area at South
Granville is zoned 2EC for conservation, with strong council
commitment to impact management and overall protection.
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Fig. 9. Rookwood roadside native plantings: A number of perimeter and roadside plantings made within the cemetery since 2005 comprise
native species grown from seed collected on site and germinated in the Rookwood Necropolis Joint Committee’s nursery located on
Hawthorne Avenue. In this planting — Melaleuca thymifolia, Melaleuca erubescens, Dillwynia sieberi, Callistemon linearis, Acacia
pubescens, Acacia longifolia.

Fig. 10. At the Wellington Road end of the Duck River Reserve a wooden seat dedicated to the memory of Tony Price has been placed
looking into the stately Eucalyptus amplifolia. Further into the reserve the track winds past Eucalyptus moluccana, Eucalyptus fibrosa,
Eucalyptus longifolia and an unusual stand of Eucalyptus punctata.
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Conclusion

In the 1970s, at a time when major conservation efforts were
being directed at broad scale issues such as the protection
of mangroves, rainforests and the development of national
park systems, Tony Price’s work focussed on the details of
remnant vegetation in an increasingly modified suburban
landscape. He saw value in this for what it revealed about the
past landscape, as well as the ongoing ecological patterns.
He concentrated on the careful recording of plant species and
observing the ecology of plant responses to environmental
conditions such as moisture, shading and fire. As a result his
work is a valuable record of the presence, distribution and
abundance of plant species at Rookwood and Duck River in
the late 1970s, useful for comparing with the present and
future times, as well as providing a picture of the district’s
past as seen from that viewpoint in time.

His observations that rare native species could survive in
small areas such as parts of cemeteries, in spite of human
impact, highlighted the importance of small areas for
conservation, and provided local conservation groups with
arguments for improved protection and management of such
sites. Similarly, his careful observations of the ecology of
native and exotic species set the scene for the development
of regeneration and management programs by local
conservation groups in subsequent decades.

Fig. 11. Tony Price working with other volunteers at Duck River
Reserve in January 1998.
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Until his death in 2010 Tony Price was still being consulted
for his botanical knowledge and ecological opinion which
were held in high regard. His work is testament to the value
of long term citizen science and community involvement in
environmental management. Tony Price joins a long tradition
in botany, and the natural sciences more broadly, of citizen
contribution and amateur/ professional collaborations (see
Gilbert 1982 for interesting examples).

Despite competing landuse priorities at both Duck River
and Rookwood, these bushland remnants still survive
and certainly remain worthy of protection. As Tony Price
was deeply aware, they are important for their inherent
conservation values, for the clues they can give us to the
past, for the regionally rare and significant flora they hold,
for dependent fauna, and as a source of genetic variability for
seed banking, horticulture and revegetation projects.
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Appendix 2
The Vegetuation of buck iiver and
Hookwood Uewslery, auburn
(with & list of apecies)
Jothe lTiCG
I. Location pel
I1I. Landform, Geology end Soils 1
I1I. Climate 2
IV. The micro-environmenis and thekd

vegetation 3

(a) The Creeks, waterholes, seasonally

flooded lands and drainage lines 3
(b) Exposed soils and subsoils 6
(c) The Plain and Undulating land 8
(1) The grasslands 10
(2) Scrubs and low woodlands 14
(3) Tall woodlande 20
Y. The Future 23
V1. The species oolleoted 24
Appendix I.list of Species 27
4p pendix II List of species collected only
at Hookwood
4ibliography

Map I (Included in text) Location of sample areas
¥ap II (at rear) Duck and Haslems Creéka

Map III Duck River sample area (at rear)

Map IV Rookwood sample area (at rear)

The arguments The Auburn area carries the remnants of a much diaturoed
flora representative of that normally found in the wetter paris of the
W ianamatta shales of the Cumberland Basin but there is also the
reonantx of a sandstone flora, particularly at Kookwood. The original
tyre of vegetation was probably a tall woodland or dry schlexrophyll
forest in which the dominant treea were those of the drier parts of

the Cumberland Basin (an kucalyptus moluocana-i.fibrosa ssp. fibrosaj
Asgociation) but a number of the subordinant iree species and

many of the understorey plants were species of moister environments.
There are no longer any stands of the original tall woodlands and

the dis turbed vegetation has been shaped largely by man and fire into
gresslands (dominated by either native or exotic associationsof grasses
and herbs), ti-tree and eucalypt scrudb (with Kunzea sorub a variant on
exposed aub-aoila) but in one area the scrub has evolved into a low woodland.
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The Vegatation of Uuck iiver and

Rookwood Celiatery, Auburn
[ Y v K1)

I. oostion

The parts of the hookwood Cemetery and the Luck Kiver which have been
surveyed are in the mid #-western suburbe of Sydney 12-14 miles WeS.W.
of the city (see Map X). Doth are part of the southwestern portion
of the Farramstta River Basin butthe southern end of the kookwood
Censtery extends over the divide between Haslem's and the kreshwater
Creeks into the upper reaches of the Cooks kiver.

II. Lendform, Geology and Soils
The Duck Hiver and Haslem's Creek basins (see map II) form a V~-shaped

wedge of country that pivots in the south east on the sandstones exposed
in the high country about ¥ otte Hill by the warping and ditferential
ersoion that has helped form the ¥ Cumberland sasin. Qutliers of
sandstone-like rocks occur north of rotts lill at such places as
Pnillips Hill (not seen) and the Fresbyterian burial ground near Georges
ivenue (a silicified siltstone). The Duok Kkiver has also out down

into a quite large stratum of sandstone that underlies and extends some
distance beyond the survey area there. Ibut none of the sandstones north
of rottis Hill is massive, eaoh apparently having a quite high clay
content, and none has any obvious effect on the shape of the land. The
dominant bedrock is the soft, easily eroded shales of the Wianamatta
Series that are so deeply weathered that they are exposed only in
rTeilway cuttings (kookweod, Hegents Fark, Chullora) and so little

apove Dase level that the land is nearly flat or gently undulating.

S0th basins are poorly defined by gentle undulations little more than
forty metres above sea level. The broad, almost flat plain rising
gradually to the east and west and impertieptibvly to the low undulations
what still cut aoross the oreeka' courses is largest on luock hiver and
encompasses the whole of the survey area there. The area in the

kookwood cemetery and the old State Hospital grounds is nearer to or

onthe scuthern and eastern watershed of Haslem's oreek so the couniry

is more unduleting. However, rfgars of flat land extend well upstream
into the cemetery from Lidoombe and are broader in the Carnarvon Golf Course
(ence part of the Hopsti®al)s. The luok Kiver seems to have had a
permanent flow these past three years though often it has veen little more
than & trickle of factory effluent and street drainage though that is

pure enough these days to support freshwater fish and tortoise and the
breeding of ducks on the deeper, broader reaches. Nonetheless, 'the river!
apove its & tidal basin is simply a stormwater channel for all tha%

its natural banks have been kept in aucﬁrn and Uranville. 1lts 1 evel

can change abruptly and flooding may ococur below Uhisolm koad after

heavy storms once the catchment has become saturated. Haslew's Lreek

i3 a series of stormwater channels that flow af'ter rain, even the most
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ephemeral yullies in the State Hoppital grounda and the Uewetery
having oeen bricked.

Soils everywhere seem to be deep, as muoh &8 up 10 six to eight feek on
even the luck niver sandstones, and seeum always %o be underlain oy

much decaying rock. To the eye, topsoils seem alike whatever thue

basgrock and are a grey, vertically jointed, podsol-like *4* horizon

up to some 12-18 inches deep that protects a softer, more easily erodadle
subsoil. Subsocils seem mere variabley in colour and texture but seem always
to be claya - deep, tough, elastic red clays at 296 Fark Koad and on

the =x northern slopes of Freshwater Ureek, a yellowish-white and somewhat
more orumbly clay once much valued by looal tile and pipeworks on the
Duck itiver sandstones. Since allthe s0ils seem to have a high oclay
content they a.re prone to orack widely and deeply in exposed places in
dry weather, many o f these fractures apparently persisting for years
(Duck kiver, 296 Park Hoad) and sowetimes becowe accentuated oy erosion
to give a peculiar raised and blook-like appearance teo the surface.

In wet seasons all soils become saturated and most water runs off the
surface rather than percolating into the subsoil. Fertility is woderate
though I have not had any samplee analysed. Yet, for all this

apparent uniformity in the goils the remnants of a sgndstone flora oocur
in the heasdwaters of Haslem's Creek aend at Pot4s Hill but are lesa

well represented on the Duck Hiver. However, most of the species
colleotsed are those that are normally found on W ianamatta shales.

III. Climste

The average annual rainfall and tempsrature figures (see page 3) are

those of an area with mild wet winters and warm wet summers and put

the sample area towards the milder, wetter end of the specturm of

climatic change that occurs from east to west in the Sydney Basin.

Rainfall is sufficiently high for there once to have been a 'tall woodland'
or 'forest' yet sufficiently variaole, given the nature of the soils, for
tree species from the drier west such as Bucaixgtus molocoana, k.e nioides,
L, parramattensis and k. longifolia to mingle with others from wetter

areas such as E:.resinifera and Syncarpia gldﬁ;irera. Shrub speciea
a2lso range from plants such as Xunzea ambi y Pultengea villosa that

grow well only in open, somewhat exposed situations to others such aw

Ulochidion ferdinandi, Sreynia ovlongifolia and Hotolaea longifolia

which are normally plants of wet, shaded forests.

However, average figures of the sort given above are often less important
for plants than the extremes they mask. Lven over the past £i;§l years
rainfall has been sufficiently variable for the totals for the Yyears

to be roughly 'average! though the soils have been waterlogyed for

months on end (as in the winter, spring, and early summer of 1476) and
then 10 have gradually dried out and cracked deeply {(late swuuer, early
autumn of 1977). kxxposure 10 sun and wind, particularly to the hot dry
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north-westerlies in summer and cold dry south westerlies in winter ocan
compound thesa.problems of soil woisture and the strees thatl they can EXENum
cause in plants. In the spring of 1477, for exeample, s0 ils were deeply o
cracked and even the oughest ¢ [ herba and grasses were veginning to fail
voere the aspect was norih westerly one without shelter. Yet scarcely
fifty yards away in sheltered woodland soft species such as the aesiden

Lair rern (adiantum aethiopicum) were growing well in a topsoil which

was 8till moist. Probably similar variations in temperxature extreuwes

can occur. Frost, for exgmple, seews only to ooccur in open grusslanus at
Duck Hiver and trees and shrubs there provide & great deal of shelter

from chill, southerlies in winter.

The survey was made during a cycle of wetter than average years and

it may be that during droughts some of the planis adapted to woister
envirornments might fail as the one colony of lomaderris ferruginea

an Duck Hiver almost did during the dry spring of 1977. Lowever, thera
woul d _robably always be moistex, more sheltered niches in wnicﬁxﬁpecias
might survive or re-esiablish. Of course, it may be that at least soune
of the aberrant distributions given in the species list owe litile or

no thing to changes in rainfall and are due simply to the disturbed
ecology of the pushland areas about Sydney and the changes in the hauits
of migratory birds and so on that this has ouased.

I¥. The micro-environments and their vegetation

(a) The creeks, waterholes, seasonally flooded lands and drainawe lines
Th® permsnent and transient sheets of watex
Only in the deeper reaches of the Dugk Hiver is water permanent and

deep enough for there to be soft, quite delicate but as yet unidentified
water plants whioch ourvive despite repeated, quite violent flushing during
every heavy fall of rain. GSoft but pliant knotweeds (Polxgonum decipiens,
P, lapathifolium) and alligator weed (alterrAhera philoxdoides) rooted in

the oanks about low water level also meem able to regenerate aftex

floods from a straggle of stripped stems by the following growing season,
the alligator weed so successfully that it takes over much of the water
surface Dy mid summer despite the CSIRO's control programme.

The areas of semi-permanent and transient szheets of water are equally

dairficult eavironments where changes in the depth of the water, the length

of time it persists and the atrength of its flow, 1if any, can ne ecritical

for the phants that grow there. bBull-rushes (Typha orientuslis) grow weil

in the dams on Carnarvon Golf Vourse and the semi-permanent pond in the

cld shallow clay pit behind the woolworth's faetory on buck kiver. A successior
of wet seasons has also allowed quite small colonies %o spread onto a

few sites that are simply moist but the river in flood is too violent for

them to have colonised the normally still waters vehind the irinces itoad

Ugir- Saggitaria (§aggtarria greaminea var weathemiana)} has also adapated

to the changing levels of the water in the WLuck Niver clay pits.
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but I doubt that the water hyacinth (lichhornis crassipes) and parrots
feather (ijyriophyllum brasiliense) in the small, quite shallow pond in
z: the tip at Georges Avenue, ltockwood, are anything out recent jetaug
from an acquarium that must fail. 7he quickly maturing rushes and
sedge-like plants (Junoug capitatus, J. continuoua, J. plenifoliusj
Scirupus prolifer, S. inundatus, Se ohloroatachg} that grow in and

400 ut the edge of this and other sowewhat wore transient sheets of
water seem better adapted to the alternately flooded and sun-baked

and cracked soils that oocur in such areas. Goode iculata, a
fleshy rooted native perennial is competitive in sowewhat s luilar situasiocns
if the wgter is less persiastent. Other rushes, sedges and hexrbs grow
well where bul ldozing, digging, wheelruts and ercsion cause the

80il to be under water too long for most other plants to0 survive. Some
are droughteresistant perennials, others quick-growing annuales that can
mature and seed surprisingly quickly, Cyperus tenellus being able to

g0 through this cyole on uneven paths and grasslands during a long apell
of wet weather. The seeds of other plante such as Senecio hispidulus

and zZrigeron floribundus can also be washed into these shoxt-lived
pools, germinate profusely after the water recedes, and then survive
with varying degrees of success.

The edges of creeks and w hales othexr draine likesn

The Duck River has a profile that has been shaped by the great fluctuaticas
in the volume o f water it haz to carry. The bed is deeply inclsed ten to
twenty feet below the plain and is either permanent pools, exposed clays
and rock or shifting beds of silt and road gravel all confined

between low inner banks. On one side or the other there is often

a broad bpench or long slope vack t0 the outer rim of the creek and here
moisture levels, humidity and perhaps nutrients tand to be at

their highes t particularly if the banks are wooded and shaded. &Sut the
flow of water can be suffiociently violent to flatten shrubs and even
undercut and topple trees particularly where the river's course has

bacome unstable dus to the east bank of the golf course having been reclaimed.
kiost woody plants, therefore, now perchaggu%he rim of the upper vank
though upstream a few survivors and sekeletons suggest that trees and tall
shruba once grew down to the inner bank. bBack on the plain the

natural drainage pattern has Deen truncated but not entirely replaced by
culverts and stormwater channels. Thefo rty foot contour on map Iil

outl ines the course o f four such gul lies, each of them broad and
U~shaped, rarely more than four to six feet deep, but still long enough

1o carry up to eighteen inches of water in heavy storms and to rewain
moist with s eepage for some time after particularly where there is any
shelter. Those on the west bank still flow into impermanent waterholes

on their lower reaches of the sort that probably formed the swimuwing

holes that once were found on Haslem's oreek before they were replaced

by stormwater channels and the waterworks of the Carnarvon Uolf course.
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These drainage lines seem 1o have Dbeen deliberately cleared of tall shruos
and trees particularly in the Cewstary whare the scrup tends 10 occur in
regimented stands well oack from their adgea. dut the orickwark of

the channels tnere often as not has blocked local surface druinage water

which has eroded new natural lines alongside thenm.

Host of the phants collected can be round growing about tuese

watercourses as weil as in many other places. Lut others grow only on theu,
1‘:.i‘;;?':;vi‘t:l:l'.' a variety of reasons. Un the luck river Hakes scricea and tersoonia
linearis are riveraide plants probaply because anly there are they auch

pr otected from the fires that have killed them off on the plain. kuch

the same reason may explain why the only specimens of Goodemia oveata,

Asterolasia correifolia, Leucopogon lanceolatus, romadertis lanigers,

Pomaderris ferruginea, and Hovea longifolia occur on the mnks of thae
Tiver or the deep drainage casement on its westtank., Or it may be that

some of these species are there simply because virds coming into drink

have passed seeds which they have brought in from cutside the sample

area. Floodwaters, too, havg?ﬁﬂ&uoad a nunber of species to the

banks of the river such as the Arum Lily (4antedeschia sethiopica},

the swamp lily (Czirnum pedunculatum), the hippeastrum (Uippesstrum x eguestire,
Dutch hybrid (?), the snow flake (leucojus eestivum) and the maderia vine
(A_niederg, cordifoclia). Other species, particularly many of the exotics,

grow on these sites because they appear 1o need the moister soils,

highér humidity and enriched =80ils found there if they are 1o survive

or 1o be competitive.

So aggressive are some of these exotios that they they tend to be dominants
which suppress and exclude many native planis. v here soils are moistest

on Duck River ereepers such as jasmine (Loniceras japanica), the balloon

vine (Cardiospermum grandiflorum) and occasionally Myrsxiphyllum ssperagoices
form layer on layer of runners so quickly that few herbs .and small

shrubs other than the reed (FPhragmites sustralis), fennelffoeniculum vulgare),
and watsonia (Watsonia bulbifera)escape through this canopy whilst the

larger shrubs and trees are weakened by it, perticularly by the fires that
the creepers carry up into theix growns. where shade is dense the
wandering jew (Iradescantie slbiflora) also forms dense mata. a4 little
higher up the banks prairie grass (Ceratochloa unioloides) can be

equally aguressive in season as can kikuyu (rennisetum clandestinum)

wherever 1% spills over the banks from playing fields. 4 souwewhat
different range of exotics tends to be dowminunt on cleared drainage

lines that are only seasonally moist, there usuaily being a

paspalum~couch (raspalum dilatatumeiynodon dactylon) association

of uwainly exotic grasses and herbas on such sites. ‘Lhe two dominants in

this assocktion show a wide range of tolerance, &fither being competitive
on soils that are continuously moist, both being capable of pioneering quiee
dry exposed sitea particularly where the soil has veen dist»uved, but eachm
seeming to be at its most vigorous where the coils are quite woist

for much of its growing season. However, the two more iaportant herps

77
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that form a substratum in this assoclation on the Juck idver

(Scutellaria racemosa and Lotus angustissimum) seem t0 ve moisture loving
s ecies that survive dry seasons either as seeds or as a fleshy root

system. 1in Hookwood cemetery this association (but without skulloap,
azzarently) is often raplaced vy stands of ¥atsonia tulbifera s0 dense
ttat they exclude mos4 other plants. Sut this species also fails where
soils are under water for any length ol tiwe and gradually thins out
Uselope 10 occasional scattered plants.

Aper % fToz the comuon reed (ihragmites sustralis), which is found ouly
wiinin +tne. canks of the “uck kiver, mest of the native speclea

that prefer moist soila aseem tolerant of a range of havitawa. Lven
quite soft, moisture loving herds such as the pale knotweed (Yolygonum
deciziens) and the common ranunculus (lkanunculus lappaceus) oan yrow
in places that are simply damp and sheltered whilet watervuttons

(C22ul & coronopifolia) can grow if the soils are simpyly seasonally damp.
Sbhubs and 4rees such as Casuarina glauca, Callistemon salignus,

Melaleucs linariifolia and Leptospermum flavescens seem tolerant of

sites near permanent or seasonalwater, damp sites, or even slopes in the
caseof the swamp oak. Tree species that ooviously grow and reproduce best
where there is permanent water (angophora floribunda on buck kiver)

or avout impermanent waterholes (the fine stand of sucalyptus emplifolis
asocut the gully at wellington road) seem even more adapatable and aple

%0 extend ocut onto the undulating plain (New Sireet and 5t. Johns Load
for the red gum, Kibo keserve and XKingsland koad for the angophora).
Given the range of habitata towhich all these species can adapt probably
none formed dominant stands on the permament and seasonulwatercourses
but were simply more common in the original woodlands at these places.
The standa of swamp oak in the Cemetery and those of angophors floribunda
and the red gum on Duck kiver seem recent and are probmoly due to
digturbance.

(v} Bxposed soils and subsoils.

Cool grass and secrub fires are conatantly expoesing thetopsolil but in wmoat
seasons it is quickly proteoted from damage by regeneration fram roots,
stems and seeds. where it is not oﬁﬁ'iﬁg subsoil is brought to the surface
0y erosion or interference the habitat becomes a far more difficult one
for plants. Soils that become compaoted, Laked hard Uy the sun, and
pelished by the wind and the ruin offer few rootholds other than the
fractures that occur in these vertically structured soils. wSuvsoils

&re even more difficult for planta to colonise, particulariy the

suosoil 8 on the Duck Kiver sandsitone s. 7hat rock oreaks down into a
Tizely divided clay that is sufficiently unstaole on slopes lor tae
surface run-off and perhaps even tha impacta reindrops to underwine seedlings
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or to overwhelm them with debris. The red claya are also easily erxoded.
un such sites each pioneering plant must result from a delicate

talance that allows for the chance lodgement of a seed on bare and often
sioping ground, its nurture by rains sutfficient to keep it moist yet
notthat heavy thatthey undermine or awamp the seedling, and shelter
Wat neither suppresses it nor allows a few days of bright sunshine to
iessicate the seedbed.

Yet plants can adapt to these examoting requirements and the tougher and
acre prolifio among them can ouild up into quite large popuiations.

If there is a source of seed even seedlings of tree species such as
sualyptus eugenioides, i amplifolis and Angophork florivunds take

cn the bared subsoil of the breaﬁl’axa in the olay pits and gullies on luck
Ziver, B78 having been a particularly good year for the germination of
ingochosras. Howeverx,shrub species are more usual with those species with
seed that hes adaptations that ensure it isspread wide perhaps being

the first to co lonisme such areas. Cassinia arcuats, whioch has wind

tlown seed, is often the most commonand tallest shrub and it may be

iaat once established it attracts birds which bring in seed of the

tougher wattles (Agacia faloate, A. longifolis, 4. brownii, A. pubeacens)
ard pea-flowered .lants (Pultenses villoss being the most common though
Javiesia ulicifolia end Dillwynia juniperina may be present).

Seattered tuftsand tussocks of tough native and exotisc yrasses

are also well-represented (Dgnthonia purpurascens), Lntolaeia stricta,
ECOUSEXNNENX Evagrostis brownii, Dichelachne sciureas Paspalum dilatatum,

Synodon dactylon),possbily because their seed is windblown or spread

by animals, and there may be other groujds cover such as Amtarskaxix
sswplona humifusum and Hardenbergia violascea. 8Sut Kunzea amb y though
often ultimately dominant on such soils, maybe avsent if there are no
fruiting specimens negrby as the seed seems spread mainly by windrihrow
orwater. Hgpkea serices ia an equally pro¥ifie species, if present,
toough how so large-seeded a species the seedlings of which are rarely
found more than a few ymMxxyards from their parents came to be so
widespread in the distriot is a nice question. Indeed, many of the native
Bpecies that grow in these exposed sites are so light~demnanding and

their seedlings so intolerant of overmoist and shady conditions that

they may once have been ch.ancaaurv:l;\/az:a in the original woodland.

Sut  nowadays it is the very clearing and vurning that once may have
cause d an explosive increase in their numbers and spread thkm wide

that threaten their very existence.

4o doubt in the fullness of tiwme the soila on these disturbed areas onoe
reverted to an eucalypt woodland. JToday that succession need not ocour
but may be checked by fire, further clearing, or be the interpositian
of a new and parhaps more stable phase, that of grasslands which include
a high proportion of exotic species. un parts of the clay pits on ihe
east bank of Duck diver a form of the paspaluuw couch and herd
azsociation and a mixed pasture of those and native grasses such as
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Jichelacnne seiurea and pragrostis orownii way well estacvlish if the
area is ever kept free of mini vikes. However, wherever Cgssinig arcuata
érowes well in these pits and on parts of nearby sewerage and drainsge

' fasewents it and its assodntes, Pultenaea villosa and the wattles,
seem to De able to keep the grasses sufftciently in check for
Surther shrub seedlings to take. It may be that these aresas, once the
5011 profile tecomes more mature, could in turn be invaded by Nelaleucas
ar even eucalypts and ultimately become woodlands. But wherever the Zenes

of Xunzea amcigua are present the sites with disturbed soil profilea
vould seem first +to become Kunzea sorub, which is the typical
vegelatiion type on much o f the southern slope of the Crematorium Hill
end the rim of & suall clay pit on Duck xiver at rrinces ioad.

sunzes embigua with ite prolific regeneration, its need tor intense light,
i%s spreaaing habit of growth and dense canopy, its height, and the

large amsunt of litter it sheds, quickly becomes dominant in these
scrubs. Other taller shrubs such as the wattles, occasional melaleucas,
particularly Melaleuca nodosa, Hakea sérices and Uasuarina littoralis

geem able to0 remain part of the community by their natural increase

in heignt out are able to reproduce only where the ground is moxe open.

=3all shrubs such as Cagsinin srcuata, Puttenaea villosa, laviesia ulicifoiig
and the ground cover of xmimwmiisiroloma huri fusun, Hardenbergia violacea,

yanthoria purparescens, kntolasia stritta and so on at best linger an
ocefore graduslly being suppressed unlessthey are able to colonise the
elges of the scrub. Tree species are rare in theexisting scrubs, but are
80 everywhere in the Cewetery end on the allotwent on luck itdver where
s fregments of it  oecur. Seedlings of Angophors floribunda do ocour
Leak by jowl with the Kunzea at Princes road and eucalypt seedlings

cen estadlish on the soils of breakWays out I have not seen them do

80 in direct competition with the sorub. However, the Kunzea, watiles
@nd the like are relatively short-lived and the scrub wo.u.ld gradually

te opened up by deaths, windthrow end fires to the invasion of other
srecles, particularl y once the soil profile became wore mature. seedling
eucalypts might only estavlish by chance, of course, but most seem to do
tat anyway. Ultimately they would tend to dominate and suppress the
scrub and it would revert to eucalypt woodland in much the saue way as
aoze of the tidree scrubs are now doing.

(¢} The 7 lain and Undulating Land

Esre the microeenvironment seems dependent on and dififers in each
Yegetation type. 4nd the atruct,?e and cowposition of the vegetation,
within the range of boasinilities nature allows, is delerwined nowadays
Very auch by man and fire.

Al nockwood 'the bush' and the 'burial grounds' have always Deen
ircompatible and 'the bush' also irreconcil#anle with the Victorians'
concept of'a necropolis® as a beautiful garden of lawns, shruooeries,
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avenues of trees, pondvand fountains. Yel the Lushland survived as
-mggagble Themeda grasslands and depauperate scruvs along swawpy drainage
.._linas and gullies and out of sight over the watershed towards Chullora.

:;It did so and now even encrogches onto the older vurial grounds only
_.Decause of a laiterday preference for cremation that has lelt some

‘waste land and impoverished the various denomirational trusts. sut fire,
until recently, vecame the trusts' ocne econocuic tool of mansgeument

and grasslands, scrubs, shrubberies and avenues have vLeen indiscrimminately
‘burned for many years. Urasslands and acrubs survived, estauolishea an
‘uneasy equilibrium with one another, and seewmed-likely to become

‘permanent vegetation types until grave-digging became mechanised and
bulldozers were able to make short shrift of both. 7The old itate Hospital
grounds (which once included the Carnarvon Golf Course) have been even

more completely cleared of all but a few veteran trees and shrubs, perhaps
because 'The Old len's Home' was expaoted to be self-sufficient in vegetabides,
nilk and cheese. However, it may well be that these areas and the ceweteryx
were at  least partly cleared for grazing much earlier as they were all Ex
pert of the 13§0 acres of the 2640 granted Xichard Hyde totts which

were m by the crown by (about 18607).

Un Duck Hiver the relation between the present vegetation types and the
past use of the land is much clearer. OUn hap Iil grasslends give way
abruptly to gum and ti-tree sorub at the old property boundaries, the
one stand of tall woodland that has re-estavlished over some seventy
years is on an unesable part of the Hillston market garden, and the

one other area of low woodland ia on an isolated part of a property

on the west vank. Once the whole of the survey area was part of a 6LU
acre grant given in 1823 to Jumese Uﬁiaalm, variously aenrga:rft in the NS
corps, proprietor of the Thistle inn in tgorge street, businessman and
then grazier. The grant ultimately became part of a larger estate,
‘Everley', named after ‘hisolm's property at Hedfern, but whether or not
it was much cleared and worked in with the Chisolm family's other
properties at Narellan, Gouldburn und the usland 1 can't say. iut
increasingly it bpecame more profitable to subdivide and sell the land
though, being low lying and near the river, it was suxveyad into
farnlets (see Diegrem I) and not into sudurban alloimentsx of the sort
that seemed likely for a time +to turn the ridge t owards auvuxn into
another midale class Arcadia lik e Strathfield. 1n lu82«3 ull out wight
of the twenty-one allotments into which the survey area was suddivided werae
80ld t0 J.a. Curtis who, perhups significently, was a sydney timber
merchant and he, in turn, so0ld all bout 8, acres to Kovert Chadwick in
1885+ The various members of the Chadwick fawily (some of whome are
sozmetises descrived in the transfyrrdocunents as 'surveyors') held this
broperty intact until 1922-4 when the southern allotuments were sold uvut
it was not until 1946 that they parted with the sres which now includes
the vest preserved areas of bushland. That oush, I would guess, survived

80 long simply because it was on tiis large and possibly speculative
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fﬁoldihg- The market gardeners, dslrywen ana the like uaualﬁrcould ill-aftonc
%o let their land lie idle.

If;tha exact curonology of all this uestruotion i3 ik doubi its outcome

| 43 not. No stand of the original vegetation survived not even on
“Qiihé:ﬂillﬂ‘on property where the tine group of eucalypts Las regenerathd
;aince 1902 from a cleared vut badly placed chicken taru. kost of the
%;ﬁéiiginal species no doubt still occur as clearing #ith axe and fire withoui

. years of laoorious grubbing and weeding ia souewnat akin 10 sowing
"jdrasans' 1 eeth. The native species able o regenerste frou rootstocka,
i'i_ignomgarg and stumps range through the full gaubit of srowin forms from

f,jferna. soft herbs, areepers and shrubs to all the doainuant trces. Wany of
 these and other species also seed profusely and would have found a
f{ §learad and ourned seebed ideal for their regeneration. rroof of the
ff”nati?e species' tough, enduring qualities lie voth in the proportion
'Pzihay 8till foram of the species 1list and the way in which thsy still
Eﬂ.axclado all but a few exotics from wost stands of Legenerated sorub. what
 was destroyed,and that probadly quite quickly and perhaps iredevwaoly,
' was the structure and composition of the original vegetation. JFor what
j{*egg once prooably an area of tall woodland or dry schlerophyll forest
};ﬁominated by{;h Euﬁgiﬁgggga—ﬂ. fibrosa association has been reduced to
‘Dalnly the grasslandes and depauperate eucalypt and melaleuca soruvs
~ shown on the difa. Both ere unstaole, the grasslands veing prone to
Z“_1nvaaio n by shrubs and trees, 4he_sorub having a propensity to revert into
- Woodlend. But fireas are frequent, as often as once in two years if
'.sufficient cdead litter accumulates avout the base of graes tussocka to fusl
- X%axx the cool grass that are most common. hiost wocdy plants lack
the chance to re-establish and reise their crowna above the flames
before they ere burned back once mosem. Those that are tall enough to
be unaffected rarely have the girth to be free of the risk of being
axed back to fire sensitive regeneration from stumps. Systematic clearing
may have first formed the grasslands and scrubs but nowadays vandalism
seems sufficient to keep them indefinitely as the dominant vegetation
typ es in most pluces. '

(1) The Grasslands

1. Grasslands in which aluost pure stands of Themeda australis are dJominant
occur where the land has been cleared a long time and little interrered
with othexr then by firing. In the lemetery the lurgest aresas ure in the
Wnused parts of the lndepandentand Kethodist vurial grounda vut the

Bpecles has also re-estavlished its douinance on tng?gfgﬁga of the
FPresypbgterian ovurial ground no. 2 despite the wassive uisturbance

there when it was in use batween 1690 and 191U. Un wuck kiver the

one large stund of Themsds mustralis is back a little frouw wellington lowd
and is more an open, low parkland with « seattered uLperustorey of

eucalypts and ti-tree. Llsewhere on the liver wost colonies of the STE88

4re small and in open gladea in the scrubs and woodlands. ‘the two variants
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:of the species =t nookwood form discrete though adjcining pojulations,the
:bﬁe 8 much ~ore robust, Lroader-leaved and more glaucous fora, the other a
:a:‘;'iner, greensT e:c smaller one which is the only form found on Uuck kiver.
-Bbt‘n are vigcrous perennials that flower and seed prolificelly in early
3ummer unlesa -urmed in spring, & dry season geeming only 10 affect the
height of ==& .uzzs. Tussocks are closely spaced, leaves srch over
between thez <+s al=ost touch, Yoot systems axe [ibrous and agirgssive so
that there is litile light or surface woispure in &n undistrubed stand

fox the seedlirgs of competing species or, indeed, for those of Lhemeds.
‘f_e't. other species are often ussociated with the etands, many of them
:éround orcriis {durks, Microtis & Thelymitra spp.J,mainly at lockwood),
J_igrha with ul>s or corms (Mypoxis hygrometrica and nuturulised South
:a.t’rican plarts such as Homulea longitolis, lreesies refracts, and lxda,
Watsonia and Tritonia spp., the latter three only at xookwood), Patersonia
longifolia (Zoo<wood)}, Xgnthorrhoea and Lomandra Sppe; &nd & Lew

';_lipw shrubs thet ecan survive if fires are not too frequent to stop then
a:."é__éenaraﬁ.ng froa rMatom (Lissanthe strigosa, Chorizewa paxviilorum,
..'B:QHIMB. buxifolis, s latysace ericoides, last species Lovkwood only).

;_‘l‘h'.eee grassiands persist only because they are often burned. Yet fire, when
_:::f:'ollowed by wet wgzther probably helps to estaclish the seedlings of shrubs
and trees wnhick, were they able tosurvive and to build up into large
_populations, would ultimately supress the light-demending Themeda austrelis.
f- ;.B__u.ft. in the ce=xezery, so far, the balance seems to favour the grasses.

f;_i_:iaedlings of soze of the old avenueplantings such as rinus radiata,

s.nd tucalyrtus s=liisna do estadlish but ssem to have oeen no more avle
-ﬂw.n the ucre cozmon of the native eucalypts (kucalyptus resinifera and
H, toreticor=is) in modmimgmupdx growing into fruiting and flowering
:sp_ecimena &s cistinct from transient populations of saplings. anxophora
:::b__éke'ri with its rough, more fire-resistant bark and its early flowering
and fruitng zacit might be more successful were it more widepread but,
_:.I‘gr__ whatever reason, it is not. Jleptospermum atienuatun therefore is the
. one shrub s pecies that has built up large populations of mature specimens
but these are =einly in the burial grounds and in any case seen naturally

tobe scattered and to form crowns sufficiently open to e tolerent of
_-t_h.gfgrasa. kelsleuca nodoga probably poses the grestest poxtential

'__ﬂ‘n:_ea‘t to <hese grasslands belng e species that is able to re-gencrate

on a wide range of sites, one that is fast growing, quickto flower &nd well
E able to cuild up & population o f lignotubers that regasmerats after

__fire and provide an environwent suited to the estavlishment of other

_shrub species inwhich far more shade-tolerant grasses ihan Thameca

:'.a:.'e soonsupressed. But fires in the cemetery keeptlie stands to heighta
"hé.rely more 1nen one or two metres highn and provavly help confine thea

10 the moister soakage linea. Some of the wore cowsnon asscciates of

delaleuca nodosa in these swall scrubs ure ithemselves less of a threat

%0 the grasslands as they are more fire-sensitive, inis tuough tus pincate
~acacias (icacis perramattensis, hedealdats, h. pubescens) sucker {roam

D e e e

“the 0ld root system after fire and the heath-like pea fluwered species such
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l"ulﬁnaes villosa and P_. microphylla re-gencrate profusely from seed.
Iet they survive in the scrubs and in more sheltered places avout the
“.:_édﬁeﬂ of the grasslands and wi'thfthe kerbing of graveswhere the odds
::“-.;.'a.g'ainst “heir Deing burned are higher and could increase quite rapidly

in numoers if fires were less frequont.

:5:'-':-'I'n'the opn parilands on Duck River the situation is more ¢ omplex
' aa the eucalypts (Zucalyptus molucanna, k. fibross ssp. fibross, . eugenjoides
| E. longifolia, Z. resinifera) and the ti-tree (selaleuca decora)
mu.nt onces have ceen able to regenerate successfully for them to form
'f'.::an:uppe:.‘ storey 10 the stand of Themeds sustralis. However, few gum oz
':"-?:._tj;-_-trea seedlings appear 1o have established for quite sowe time
and the stand comes close to having an even-aged appearance and
! may bte <2e first phases of regeneration after these allotments
-'_we::r:a cleared when grasses may or may not have been as comnon as they are
now. Most cucalypts are roughly fifteen to twenty-five feet high
.'53.:1'1#.1333 gy have been axed or cut backby fire. 'The ti-treeis also old
. most of the pla.n& being from perhaps eight to fifteen feet kigh though
 the population of smeller stems with diameters from 3-5cm is of indeterminate
a@o as such fire-sensitive specimens can regenerate many times when
: daﬁaged. The laek of young eucalypis 18 partly due to the absence of
. Bany matwre, fruiting specimens but even where these are found there are
no seedlings and few young plants. The ti-tree, though also slow to nature,
- does now flower freely and set seed and it may be there are no seedlings
because the quite exacting conditionasthey need #f thay are
%0 estaolish are not being s t. Young plants of lislaleuca decora are
rare everywnere in the district but the one congested, even-aged stand
of peveral hundred specimens I have come aoross is on s site at
kookwood so0 seasonally moigt that I wouldguess regeneration might be
abundant in a period of quite wet weather on a suitable seed bed. but the
most favoura ble seedbeds in thase parklands are within the occasiocnal
8mall seruts whieh already have a fairly full complement of shrube.
Here the c.nopy is closed and casts sufficient shade to exclude all
grasses otaer than scattered tufts of shadetolerant species such ag
tntofbie marzinata, Be etriots and Miorolsena stipoides and there is
much bare ground. Onoe the canopy is opened up by fire, the acoumulated & tore
of 5444 is better able to germinate on ground that has a muleh of scorched
end partly ourned ti-tree and gum leaves and the seedlings are the b etter
able to survive as there is broken shade and no estanlishfi'oot system near
the surface. The nearby grasslands, when burned, are oftaen deficient
in seed,the ground tends to bave and unshaded at first, and such plants
that do estaolish can be quickly overwhelmed by the lea ves of the
Tegenerating tussocks and deprived of moisture by their estavlished,
quite aggressive root systems. Clearly there is no one, siaple
explanation why the ;fanao has been tilted in favour of the g rassaea
in these perklands. But here, am at Hookwood, they form a wicro-environment
favourable to fire and, being iwpublie places near residential areas
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. .areas, are [robably being burned so oftan that the iree and shrub species
 that otherwise would supplant thegrasses are now unable to re-estavlish
- their dominanee.

44, No onespecies o f graas is domj,?a.nt on cleared lands where the
-original grasses have been much disturbed by grazing, clearing, levelling

. @nd 80 on. Usually the mix is of native species (2ichelgchne siéma,
 Eragrostis brownii, X. phillipies, Agrogtis semula, 4. avenacea,
. Aristida Yagans, and Danthonig sppy particularly Danthonia purparescens j

with a larger proportion of exotios, particularly of the species that
are dominant on the cleared, s easonally wet drainage lines (raspelun

- 44l atetum, Cynodan dactylon, Briza minow, Se tarda geniculata).

Themeda australis,if it occurs, tends to form small isolated wlonies ox
solitary tussocks as it is killed off by over-grazing

and does not ea#ily re-establish on d@istuwbed soila. The density of
the eward varies with the seeson & nd the moisture status of the

site and zay be very close on drainage lines even in dry seasons but
quitesparse and open in expoaed places. Usually there are herbs, some

of them such as Centaurium tenui florum, amt Se2rythraca,smat linum Xy '
tr:iﬁun and lisepmtes orontium tolerant of & wide rangs of sites, others saeh
a8 Lotus ancustissinug,wwi Scutellaris racemosa andso on forming

a substorey to the grasses on moistersoils. A vari ety of emexgents

sugh as the dock (Humex erispua), Verbena bonariensig,, thistles (Scnchug spp.
Cireium vulgare) and rushes (Junous spp.) also occur, Grusses such as

Yulph bronocides, V. nyuros and Sporolobua africanus near tracks and

kikuyu (Zennisetum clandestinum) near dumpad spoil can build up quite siseable

local populations op even, in the cas e of kikuyu, exdude mos% competitors.

There seems to ve an uneasy balance between the species in these stands.
Uifferences in their growth habit and their seasonal 1‘lua:h of flowering

ho doubt Lelp the low ennual, Briza minor, and the skddder native

perennial, Dichelschne sciurea, build up such large populationg

in 8 pasture which in winter often seems to be almost entirely coarse,

leafy tussocks of baspalume But their quick xesponse to the first warm
8.ring rains would probably be of little avail in the 1 ong run were

the more aggressive but horex warmih demanding Paspalun not checked

from Lecoming rank and choking out most of it compatitors by repeated burning.
The composition of the grassland also changes #with the moigture status of the
8iteand might therefore also vary over g oycle of wet ox Ury years.

The moistast sites &xe very much the preserve of the exotic grasses

and herbs with only Agrostis 9pp. among the native grasses being at

all common thoughboth Dichelachne seiurea and Ldcrodsena stipoides

bay be present. But hative species such as Diechelachne sciurea,

Lragrostis trownii and tida vagens are wuch more successaful on dry

sites and are ableto bloonm and set seed yrorlifically in a dry season

such as that of 1978/9 when +the paspalumand couch remain stunted and

8carcely adle to renew their crowns let alone form ¢ulig. In sugh
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: area s, inaeed, these grasslands may be suscepiivble to invasion by
Themesa zustralis. For that yrass seews to ve Te-estavlishing on the

- ;'dry ex osed soils along the southern boundary and along tne tracks
‘through the old dairy on Wellington Hoad at Duck Xiver. ind if such

an invesion is possible during the recen% cycle of wet Jears it is
conceivable that in the paat the grass could also re-estaplish its

~ dominance on the well-drained slopes of the older burial grounds in the
-Uemetery.,

‘kost of these areas seem to have been d isturbed too recently far there
%0 be much evidence of their having been invaded by shrubs or trees,
| However, asout tverley Koad on the east bank of Luck Kiver a population

 of wattles (4cacia falcata, 4 . longifolia, 4 parmmmattensis) and pea
flowsred species (Pultenaea villosa, Teline Mdonspessulana) have ouilt

Up among the grasses on dumped heaps of spoil, The saue species and othersg

 from the rim of bushland along the river (kucalyptus uoluccana,

. M. eugenioides or k. &lodoides, ingophors florivunda, Lomandra longifolia,

and even Clematis aristata) are invading the gresses that have taken
Over the western end of the old Hillston market garden. However, both
éreas have deen freefrom fire for at least three Jyeaxrs, probably more.

' _And though they suggest that grassland is only a transient vegetation type
in this district the succession to woodland must surely be a very slow
one as even the Hillston property, ésolated though it is by the creek and
Toad, has nonetheless suffered a quite violent fire in recent years that
has killed or seriously tealg‘%ede & number of large sucalypts, cut back the
Tegenerating trees, and led to the formation of £ & fairly meture second
feneration of waitles and pea~flowered species,

(2) Serubs end low woudlends

Ti-tree and eucalypt sorub (ox variants on it in which such species es
inzophors bakeri and Syngerpia glomulifere are algo donminants) is the
most  cozmon typ e of Vegetation on land that has Ueen parily olearsd
or which has been recolonised by shrubs and treas. In places on the

4 t their simplest the 80rubs are dense gtands dominatedby one or another
of the three more important ti-trees, lolaleuca decora, M. nodosa and

M, styphelioides. Sorubs inm which thedominant stidrey is almost solaely

of kslaleuca nodosa are not as common gs might be expected of thia
8ggreasive and tolerant species, the only one that ig visibly and actively
Colonising new ground at bresent, but they do occcur in Hookwood and as
8uall stands on the luck River. However, they are rarely taller than
Perhaps nine to fifteen feet and, as the stems and crowns are quite
fire-aenai‘r.ive, are at constant risgk of being cut pack by the flames, often
%0 ground level. selaleucs 2typhelioides
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. and an indiffarant coloniger (and therefore, perhaps, has ueen eliainated
| from Kook¥ood) waich is rarely a dominant shrud. sut when frced from fire,

i as _;'i.'t' hag een 5y the exposed sub-soils of the deep druinaze esseuwent
av; the sest banz of Juek Liver, it can rora tull scrubs which so far are up
1_‘:_:~L_q::g.z.:'out 7ifteen to twenty fect high. leluleucy decura, like .. hodosa
f:ﬁ__'i's'.;;l;as-. ubiquitous and often is dominant in tuller scoues up to
i;f.i_ftjaen. %0 tweaty feet high. Height for height %t seeus 10 ve adle to
bulld up a stex with a greuter diameter and perhaps & greater thickness
':-.'g_.ﬁ‘-.:ij_.&g-:&sist&nt cark than either li, nodosa or . styphelioides, its
crown seen3 10 nave a distinctly better ability o re~estaolish if
r}:srcned and, despite its thick-stemmed, umbrageous habit in the open,
. can forz slencer etems and nursow crowns in dense standg that
ﬁ'f;iha._"nle it 10 grow up into the canopy even of woodlands in c ompetition with
; iotn.er sscies, perticularly the eucalypts. kore usually the scruvs ara
'Zx::o"t-nnnoapecii'io B8tands of a dowinant ti-iree out mixes of several of
g 'ﬁhe species meniioned and the saplings of some of the rough-barked
f"_g.:’:d fiorous barkea trees that are most conveniently described as veing
f:i"-ti-t.rae end eucalypt scrubs'. 7The trees (uucelyptus ribrosa ssp. fibrosa,
kareginiiera, armgophora bakeri car. lomulifera, the latter itwo in
'::._J'.'_LDG"I'OOd only; z.longifolia and Hemgluccana} normally ao not Iora
fairly pure stands,tne Qge exception being that in the iresoyterian cemetery
_'daminan\ei vy =n=ophora bakerd, a species which has reproduced so freely
- from seed and suckered so aggressively from the vase after fires as to
huve iormed a low scrub four to eight feet high. xlegwnere, the tree
Bpecies nave growth forms and a frequency that range from low, rire-sensitive
growth Iroz occasional lignotubers that uay ve part of the grourdstorey in
a scrub, throust B pecimens that are co-dominants with ielsleuca decora
in teller scrubs, w0 stands on the \;aat bank of Duck wiver up tb thirty fiwe
to forty feet nigh that are becoming dominants in their own right and
forming ¢ither .rassy low woodlands, ugually where HMelasleuca decora is
an im.ortant elexzeny in the stand, or low shruboy woodluids where it is
not.

The scrubs owe their form and their very existence 1o the ti-trees. lhe
innate vigour, adaptability and persistence of the ithres wain species

have mnsoled thex to profit most from tha clearing of the original woodlands
§0 that rowadays they are almost ubiquitous, dominant in most s tages ol

the auccession, and the species 4o whose ecology others, even the

eucalypts, nave to adapt 1f they are to survive. However, when young

the ti-trees are rarelys o dense ihat they are able to exclude

or suppress other plants and usuzlly there is & wide range of low

sliubs, herbs and grasses present. Wiry panic (cntolasis stricta)

is the grass most able to adapt 4o them but the shade tolerant neadow

vice grass (Licrolaens stipaidea) is almost aaz coumon and usually uiere

hay ve speciwens of most of 1ihe native grasses collected present.

Scattered herbs of open grassy places and the woodlands w4y alSO GOCUT =

such plants as the ground orchiaes (Ldcrotis BDpey Yiuris spp., Lhelywitra spp.)
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an _i'l.h.e tribgar flower (Stylidiws graminifolium) at rookwood, various

e 'é.nd.a 8ppe Dianella spp. ,ana daisies (uenccio hispidulus, Vernonia cinerss,
;"_ﬁboleyé:ms bellioides, Calotis cuneifolis),xmmd creepers such as

:‘ff-G;zeing 8:p. and Myrsiphyllum asparagoides andso on. baruvs of open

::53:places such as the wattles, various pea-flowered species (rulle¥aes uppe.,
Dawri.eszg ulicifolia, Dillwynia juniperina, Indigofera australis),

 Hmeles linifolia, duisies (Ulearis microphylla, kelichrysus ¢isouifoliva),
ﬁblacxtharn (Sursaris spinosa), bottlebrushes (Callisteuon linearis, Ce.
?fb‘ginifolius, even C. salignus) and the low growing iielaleucas

(z .:erubaqoena. M. thymifolia) are usually wore coamon than speciuens

j '6_1‘ species that prefer moister or more shady naditata such as

35}61:5313.; sambucifolius, Pittosporum undulatum and sreynia oblgagifolia.

-‘Ju‘t once the ti~ tree necomes fire-free it may form a dense stand of even-aged
a'beaa, even if originally the scrub was a pleceusal aggregation of many
j;'g'e'nera tians of seedlings about a core of frulting speciuens and not the

_:.s.jbutcone of ane profuse germinaticn in an unasually good season, and those

i s_fcu may form a canopy so complete as to supress mosti other planta

_;:ﬁﬁahle 40 match their rates of growth. I some aluost pure stands of
leleleuca nodosa on Duck Kiver, for example, the canopy is rarely more
1;han Bi x %0 ten feethigh and few plants other +than tough herbs such as
Lienells czerulea,xwd Lomandra Spp. and & few tufts of tolerunt grasses
_.-._dan linger on in the dense shade and the accumulation of litter. Low

~ Btands of lelaleuca decora and je styuvhelioides can be equally intolerant &£
~ground ;lants and low shrubs. But most scrubs are wmore diverse and more

‘8tructured, the dense canopy of an upper storey of L. decora tending to be
broxen up by eucalypts and the taller wattles so there may ve suffiicient
light for there to be a second storey of a few of the morve fire-sensitive

shrubs, including jii. nodeosa and ju. styphelioddes,end & little more

grouna cover.

Fire, to the extent thﬁt it helps keep the ti-tree in check, does much

10 diversify and resiructure the scruba. Lkven the densest of thom may
burn and have their canopies cut vack, by a cool grass or littexr fire

if orly about eight feet high or if there iB a secondary storey of

shrubs, by a orown fire if taller, and once tae floor is opened

up to light it forme a very favourable seedbed that is susc eptible

10 invasion by other plants. Often all that results is an epheweral though
flourishing ground cover of fire weeds from seed which has been

washed &® blown to the site or brought there by birds. uUn luck Kiver,
where the store of such seed seems somewhat sreater than that in post
parts of Kookwood, the most comumon planta 1o apLear are short-lived

herts such as Pelargonium inodorum, Polymeria cdycina, senecio hippidulus,
Solanum spp. and cccasional thytolacca octandra but ghrub specles

may also establish, Caguinis arcuata, Helichrysum disswifoliuam,

Clearis microphylla, rimslis linifola 4y Fultenaes villosa,

acucia falcata, and Acacia longifolia being awmvng the more comuon Ohese

89
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5:{‘0&565816;1_"15113 these seedlings Kay come up 80 grofusely about tne edges of
ernnu t0 choke the site and are gradually thinned out oy lack of
:.sturssnd lignt as they compete with oné anoiher and wiin tha Iegeneratang
bual suckers and crown shoots of the ti-tree. 1he .lants, therefore, may
:=.Bé'3'shdrt?livad. but depending on when they estadlish anu the seasons

;ihat follow some (usually the Cassinia, rimilea, and some of the helidhrysua
5i-l.mi Olnu'ia.) way oloam in their first year, others in their second ox
L&n-tollnwing years, the wattles being the last to asature and often the
onlyonau that are able to grow up into and diversify the canogy. liore
ra:aly, at least nowadays, eucalypt seedlings can invade the scrub of
:'B:I.E-'rtr:é&-in much the same way, there being occasional tall stands of
?'.lﬁelaleucs decora in Hookwood where young, quite slender steumwed,sms

fﬂmall crowned and very fire sensitive specimens of rucalyomms resinifera
-zura fig-;hting for a place in the canopy.

:';Bnt fire can also simplify the scrubs if it is too vialent or o0 freguent.
-'f{Ju the west pank of the Duck hiver in the summer of 1975 (I would guess)

::'_a._ gorub fire killed off many of the emsrging eucalypt dowinants with stems
oi‘ ]_..s'as than 10 cme. D.deHe and reduced many others to lignotuberous regenerat—
1mthat is now simply the equal of the ariginal understorey of tie-txrea.
Populavions of some of the fire-sensitive wattles and pea-flowered

.j:l:;}_e_d:_tan also seem to be rebuilt only B'lowly ufter fires which in any case
‘nead to be at least less frequent ithan once every two years if the gene
fp_o'ol of even the most prolific and qulek-maturing specles is not to

:jha'put at risk and exhausted. Neverthless, the interplay between fire

8nd the natural growth habits of the ti~-tree can also help c reate new oppore-
-'.f.unitiu for cthe® species to recolonise even the densest, monc-specifie
sorub. By constantly pruning off the lowest branches, 0y weeding out
weaker specimens, and byt stimulating the more vigorous ti-trees to

‘grow up wards the ground is gradually opened up to light and in this

dappled shade a dense groundstorey can gradually develop, one that

is probably the richer in species and growth forms of eucalypts arxe

common in these tall sbrubs and low woodlands as their canopy is

more cpen than that of the ti-treea.

Grasses are the most common ground cover wherever uelaleuca decora

is an important constituent of the tall scrubs and low woodlands, perhaps
becauua?i‘ixe and because of the shade cast by the canopy, or perhaps becausc
of some past factor in the succession that eludes me. 4t 1ts simplest,

the sward is made up of species distributed in ways that correlate nicely
with the molstness and the light status of the different sites. at the

mopt exposed, sgascnally driest end of the spectrum in grgsy glades

kangaroo grass (Themeda australig) may be dominantj in moister areas of
dappled shade meadow rice gress (iigrolaenma stiyocides) 1o most Cowwons
between the two extremes there tends to be a mixed stund with meadow

rice grass, nargined panic (kntolesia merginata) and uxmxt nedgehog sresses
(&bbhinopogon ovatusand £ caespitosus) wmore frequent in sheltsreu siies

and wallaby grasses (Danthonis spp.) three awned Spcar grusses (nainly
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'g' aaa) a.ud short haired plume g ress (Dichelachna staurea) and
-'."'.graaaas (szagrostis brownii and e phillipica)} more com.on in

ore ax,‘oled places. Some species show a wide range of tolerance

long 'th.in spectrum, the wiry panic being one of the few grasses able

0 gre.r anaxpoaed bare soils and yet able to tolerate the dense s hade

) a substorey of ti-tree whilst short-haired plume grass ia almost
"iqu.i.taus. But meny sites are too disturbed for these udaptations to have

‘tad ‘the grassea out. [Themeda sustralis and Ytipa nervosa, for

exsmp le, pars:n.st as constituents of the sward in shady woedlands

though t.ney seen unable to flower. &Stands of Microluena stipoides snd
Lhtolaaia ma.rggnata cangurvive in neat circles about the stwaps of cut
ti-tree .’m open glades or as larger stands in areas of felled and clesred
scrub, Bonewhat thinned and weakened it is true and unaole to (lower
.freely or grow well in dry seesons and therefore susceptivle to v eing
invadad, often by exotice such as Yaspalum dilatatum, Lotus angustissinus
a.mi bcuullarla racemosa. kiore usually, the few herbs that occur in
thase swards are natives such as Dichondra repens, rolymeria calycina,
Hérdanher ia viclacea, Hrunoniells ausiralis, Yiola vetonicifolia,

Lobelia slata, Ssaevole albida, kyoppmikum devile, Lylovhora pDarbata,
5 a.nd avan the maiden hair fern (adiantum aethiopiocum). But all are far more

oomon vhere the grasses are sparscat.

St 10 Fla b ntoed laels
.:.'}h'e -mderstorey ef shrubs and tall herbe,inolude a nuumber of shade

ii’fdl’erant or moisture seeking species, many of them having seeds that
. are probdably spread oybimds. The cheese iree (Glogchidion ferdinandi),

']qualan-:hus stillingiifoliua, the pittvsporums (¥ittdsporum undulstum, e
_ revolutua),the lentena (Lantans camara), the privets (@ainly Ligustrum sinanse )

-:fa:ce 80me 01 the less successful colonistsy ia ovlongifolia,
: m:.lanmua Zasstroemii, A ofticinalig, uyrsiphvllum asparsszovides y

".kaganea variabilis, oto;eaalongro;g with their ability to suxrvive

“or even multifly after fires by suckering are some of the more successful
Ones. iowever, shrubs with a wide range of téolerance way estauvlish,
- many of them being fire weeds and plants of tﬁe s orubs and exyosed
" klaces such as tne wattles, Yimelea linifolia, Hdelichrysum diesmifolium,
Vlearie microp hylla, iultensea villosa, Dgviesia ulicifolia, Indigofera
austrslls,, the hop bush (Lgdonaea triquetra) and even accasional
Casginia srcudta. Usually such plants are secattered specimens but in a few
places on Luck xiver that appear 1o have vean fire free soms of

them have ouilt up into a dense substratua of shruog bLeneath the eucalypts.
Une such dtand is a mix%m.ui'e?o?'fﬁopﬁ?h Uillwynia, Helichryswn witn
Occasional Lpacrids. Others include small stands of specles that

elsewhere are anly occasional plants in the sorubs, ihe one population of
the fire-scnsitive Lasiopddddun parviflorua having been vuilt up oy
seedcarried vy flows of water, others of fulingia pannosga apparently

belng, less ephemeral as the species both seeds prelifically ana suckers froa
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rontocks after fire. Howsver, fires sseu to hiave deen 100 frequent
at placea for a continuous low stratum of shruos to form. frooaoly

Q sz ourn:l.ng ‘has also graduslly reduced the remnants of an alder,

81l ahrub and low tree stratum 1o isolated speciumens, tne <wrrajong

bhvehi xa opuldeum), forest oak (Casuarina torul®sa), ulack she-oak
Gasu.a.rinn la..ttaraliz and the dogwood (Jucksonia scoparia)osing on 1he

'30 ox‘ e;:tinounn- However, the native ¢ herry l*“MM___\_SMMET

egenera.tu well though there are only a few mature speciucena.

he c'o;c.p'osi‘tiun of the dominants in  the woodlands und scrubs has also
;bean altared, probably mainly by fire, and in  ways other than the
e o nviowa vias towards Melaleucas at the expense of the trees.
:Tha_two do:n.’:,\ant spéciea in the original grey wox-broad leaved iraonbark
(};uaa'lxgtu.l moluccana-is. fibrosa) assoohdton are aleo the last to mature
_1n‘m i‘rui.ting specimens amwd are, at same st.ages in theixr growth, anong
ﬂze mnt fire aansitiu spesoimens. Thus a single f irs either killed
?:'.;; _utright many awm &e“tﬂfoﬂsga less than llcm. LBH or reduced thenm
tul ;_lsnutu“r’ whilst most of the red mahogany (u. resinifera) and

e woollyoutt (B._longifolia) survived, the c rowns of the
;fvcolxyautt usualling teing the anes least damaged. The troad-leaved
ironverk isnu onetheless well represented in most stands BXIMB: sinoe the
';?'nm of a sligntly larger girth have ude insulation v etwe en the cambium
-f:_':;nq___jt.ha_daep furrows in the bark that seem tob e the achilles heel of the
_'_3$o'un'g saplings. sBut stems of the grey Do X remain susceptivle tos evere fire
:;'dauaa mugn longer and, once cutb ack to a lignotuver or stump, moast
-'.spacmm have greatdifficulty in rebuilding a c rown now fires are so
:jjoom despite the rapid inoreases in height they can make. In the

ﬁam: at xookwood there are now only several stems left. in those at Luak
;':h_i"_u'er there are many more but very few are fruiting specimens. 4 careful
check over three years of the stand at the southern end of the iiosneath

: Golf Course and a more cursory one of part of that on the west vank
Buggests that the grey box does not flower until it is avout twenty five
feet nigh and then only indirferently, if at all, unless the crown is
Ihealt.n;r, vigorous, well-developed and free from wmch competition. unly
gpecicens witn a girth of roughly 1B-24" DBH or more and with good crowns
from 4U-60ft high (vut again in open situetions) seem to flower and

fruit well but then do 8o 8o prolificully and with such a fine

incifference to the state of the season that this

must 0e one rewson for

the original dominance of the species. ‘'lhe v road-leaved ironberk seeus auahl
aore of a s poradie oloocwexr with the size of the crop of v losscm, if any,
Probedly de.endent more on the status of tha site and the health of

the individual stem than the state of the season. however, there seems

10 be & somttexr of specimens with orowns that way have, or soon will have,

the potential to flower and others that msy be recent reageneration and

not siaply degenerate lignotubers. But I c annot fairly s ay after threa

years of searching that I have suen seedlings of the grey vox (which,

interestingly, proved di fficult to grow in the nurservy as they are
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g;@a_ﬁpﬁbi-@ to atteck by wildew).

] "t_" ".en vine (‘Eca_r“ia glomulifera) and red mahogany (ixe_Tesinifera)

_oa.:_.gl; .0t aOWBlJ- endowed (see table over) nonetheless are sutticiently

fi:r:' '.ras'stant ‘o have become two of the uwost comwon tree s pecies wt Hookwood,

:a turpe.- ine perhaps veing the more comwon vecause of its ability to
ckéx froz the root system and form thiokets once the mainstew is damaged.
woallyoutt (3 longifolia) also has a surprisingly fire-resistant
crowﬁ u.d. terk ana these atirioutes as well as a rapid rete of ¢ rowth,
a.rticula.rlj when the tree is cut, and an ability to flower when young
have hel*ad the species become m ore common on Uuck itiver than it

'proaanly once was. bore 1‘1:9-5&1:51“\'& species such as the stringybarks
_(-_. eugenicides, E. globoidea) and the red gums (i. amplifolis,
:_par*mier‘sia. tereticornis) seem nonetheless 10 have 0een adble to
_:i_n_g:eaaa ineir numbers because they are quick to maturs and  loom
f'-:prdi-ifically, the stringybarks once their foliage is mature at

;_::Ehsights of eoout 1U-12 fest, the gums somewhatsooner at even 6-8ft.,

_:.;-and Uecause twheir seedlings seem well able t0 establish on diffical%

:__B:l'taa such ag Dere subsoils or grasslands. A dap tations of this sort
_..'which no dount conce helped them compete with thie LOX and ironvark seew now

':-‘to allow wento multifply at the expense of thoss syeoiea, particularly
the grey tox.

- (2) Tall wocdlands

Bots sauple areas have been 80 long clieared of their original vegetation
that even tie pest stends of trees such as tucse about the aillston
Properiy n vuck niver are regrowth. sut the frugmentary evidence
_provi;‘.ad by regencration of this sort and oy the few veteran eucalypts
elsewnere suggests that both were once areas of vall woodlands or dry
schlerozhyll forests soue 60-80ft. high in which the d cuinants

were species of the drier cley soils of the sydney basin, the grey

“box and bromd-leaved ironbaric.iu(an 8 woluccana~s fiorosa associavion)
ho«ever, their as:ocnﬁ%ﬁe were both speciea of the g rier areas

Buch es ongitoliam, £ tereticornis, Leeugenicides, species of
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ter aress such as Angophora rloribunds gnd weresinifera and species
; ihariatdne soils and their ecotones such as the xx ansroohors bakeri,

grey zan (. punctata) and the seribuly wum (1. sclerop h llaj.

hé~a§rﬁé¥uré of the original vegetation is least in count for sll that
31 6f 1he vexteran euocalypts have the small butts and amuch uranched

d'apreaﬁlng crowns of open woodland trues that huve always veen I ree

muah competitlon throughout lifetimes that must ve of at least

one hundreo years to judge from the yardstick of the eight grey vox and toaixr
ee of 'spring about 296 Park toad - at least {ifty years in  the , rowing
f;a little over a foot a year und fif'ty years in which their neight

_‘d éontour are known to have changed but little. bsut remnants of thig

'rt are probably atyp ical. wherever coupetition awong the trces has

'eqn fia:ce. a8 it has been on parts of the itlllston property,

'j orm of +the douinants in the stand has vecome that of forest irees

11W11h long slender butts end shallow small crowns whilst that of the
%f:eﬁﬁinina closely spaced specimens is of long slender, scarcely Lranched

;;.01&3. '00npetiti0n hes also forced many of the box and ironbark on the
;lwest bank of Duck Kiver to adopt much the same growth habit though these
f}apecinans,of course, are far from being the sixty to eighty feet hizh of
5itna oldar stende of oox on the dillston property and the ironuarks

tjin the State Hospital grounds.

éi&he-composition of the original stands of eucalypts is mcre of an open guestion
but in the least disturbed regemeration on Duck uiver the grey box and

'Fbroad leaved ironbark are usually dominant. Lastwards of the river vpoth
_'s,eciea are also well repr-sented amon; the occasionféeteraua Wiat survive

--1n parks and gardens and no doubt the i. malucsana-. 1ivrosa associatian
' 0nce extenaed into the very diéﬁirbed serubs at wookwood, &s it still

does into the low woodlands to the scuth at rotis Hill, for all that there
fnowsaam toue only two grey Lox in the areas of the ceuetery ¢xamined.
Frocaoly many of the subordinant tree species were also z& ouce scattersd
 1na1aori_m1nantly throughout thewhole area as the woollybutt, red

Alahogany, two stringoyarks and the rough barkedapple still area. usut
‘Nowadeys souwe species seem to survive by chanee in one ares and not in

the other. 1he three species of red gu, 1'0r exauwple, g row oueltas

not coviously difterent from one another yet ki Qarrﬁna{gﬁais i an
Oucasional tree in lookwood and one that is found 1o the west avout
Fairfield but does not now at least (see uaiden) seew to grow on

buck itdiver where the common  xed gun isbeuwplifolis (a species that seews
avsent froa Hookwood) and wheTe there ure now only three supling f{orest
red gu u (s tereticornis) though this species is comwon enough in tne
Cemetery. The turpentine (byncarpis glowulitera),like the rovest red
gui, extends westwards aleny theridge frow“ookwood towards the soullein
Teilway line wut survives only in the wi:rudveries v etween the lalrways

On tue Hosneath Golf course on buck iivex. iore upen tu doubt £R%wie
8tutus and former distriovution of the rees wnich
dspaciss of sandstone areas and their ecotones.

The narrow-leaved
épple (Angephorg bakeri) nooeave

noraslly are
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.:.'_.Z_SQJ.'!.DUL.)' gwt (e scivrepdyliajul suokwduu are
a.re part ol the resnants O & sandstiuae | lore ilere,
_II:.i}erhapa uls80 ooCUrTring neal Wé .llu leoglve with
:.e.u gum, rough wrked apple and vox. sut e
an'u'a':‘-.)f.me grey gus in the nsart of e Lluw wouudeads Qn

&“ c’ .mcx nHiver are puzzling, 10 o4y Wie Lieast, & 4o 100K

_rs of +ne other native tree ¢ pecies, are in an arva wiere

have reason 1o plant them, and wWerelore waot & tentalively

£ oé&t 'b_u't' nas peen so much planted there and thnen natwalised
_iti'_a_-._'s"ﬁa':':ua 2ust remain an open question.  Uther eucalyyts to nave

ur 'i..."i'é'e'__‘::at mookwood are more obviously exotics, soue huvils estuvlished
...srspec:.:aena (the vlue gum, M. salipna, the grey o W, & punctata,
'e'i"":r:w' tox, = melliodora) whilst others are sutlicicutly invasive

2 ce 13e thickets, the tullowood (i. microgorys; weiniy in the horse
da ocks a.‘r. the 3tate Hopsiial and the lewon seentied swa (L. titricdora)

nhi nu.rial grounds and even railway cuttings. bSut the Wy succens

'thsae s:'-ecies, nonetheless,is a nice couwent on thie status of

3._1-33 us Ones =0le 10 support rorest trees tolerannt ol Clay-vased soill.

) "
interpretation put forward here differs fromthat xx of Kytzoff (Mature
ang s cﬁgx) who eug.eets that the 'high forest! of bluckbutt and sydney

L
—

ularis-ii. saligna asvociation,; may have extended as
;.:-_:".93!. es cerrylends and Granvélle. Uerteinly some of the species

in tnat associstion as he lists them are present - the turpentine,

oz rough- oerked spple, the red wahofany, the white strin. Juyarkc, the grey
3 and the scriboly gun. But nost, other than those of the the u andstones
‘_tnexr ecotones, are xkamxxpesius given ¥ .lma ridgpeon as veiny species

 3f the 'shales' af 'the Cumberland Sasin' and ave quite consistent witn

e 'forest tyres' and 'subsidiary vpecies' she recorced for ihe

senkgtown=~iverpool district! (Yable 1y, page 132 of article in
tisliogrerhyj. 'the area, no doubt ia trunsitional voth in tae wsount

'?-_:ur reinfell 11 recsives and the proportion of its soils derived 1Tom

f-’_ear.ds'r.ones particularly along the ridge towards +ol1s u1ll where so wmany

27 the Temnants of the originul vegetation are. sut e LOX und ironbdark

S ere dominant in the leust distrubed regenc.ation, they are ihe species odest
suwited o0 tne :0ils end have slender quick growing habits of 4rowth that
would =ake thexm compeiitive with any of Aavrizofi's'iorest trees' - indesd,
“ze ironrerk in the n ursery is surprisingly tolerunt of shade, has tne leaf

tizposition ano torm of 'forest' trees such as & panideuiats, and the

veterans on Joseph street wiih girths up to five 1o soven Ifeet
ére aaong e most massive and ilumpressive trecs in the astricts rronably,

t.erefore, it is rnot unreasonable to asnuue the o wlluccunp=-n1101058

esgociation, Or & variant of it in which I'orest red L veus ah Lwporiant

Ixxxx: cousonent, extended as far @ast us “omebush. lernu,s the rey 0 ox
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dte asatarn limits here particuwlarly if it 185uﬂm-1rtinle to
.a..a £artzoff suggests. sut the 'stagsiness' ne 1-11371&9 tooe
eati’n ::f uua weakness is mainly found in older specimens, not
Tous .'a.na ‘feualthy younger ones, eand may ve a coupleXphenomenon in a apecies
n': old Eg& ‘seeas mre dependent on formin; new growth as laterals
".,j.'ra ‘lizbs rather than the extension of the wain leadersx and
aaens very susceptible to pruning Ly cold southerlies - for the
alsa near its southern limits in the vounty of Cumberlund

§m:f'ex,osed species have quite russet foliasge oy the end of winter.
Le .o¥ the only specles that seems to adapt «ith aifticulty

; 1“;-1% &nd disturbance, many specimens of L. eugenioides veing
'_:11; subgy with d iverted street drainesge m;,lpect as one possible cause.
I can offer no explanation for the f@dlure o  the oldest stand o ¢

e .‘i’

brosa in the utate Hosptial grounds o ther than old age or iwaesd, for
al.mat general d ecay among many planted spegimens of s.ootryoides
Indoed, t.m ‘only two native tree aspecies obviously affected vy the ebp
&nd’ no- cf the aaqﬁgnﬂﬂg%grgaaﬁdthrea Yyears have uveen the cavboage gun
and the wollybutt /the dry spring and early sumuwer of 1976/7 having
al:.ca't. totally deatoxyed the develaping intloresences of both s pecies

“and _f.a.nally killed off several failing speciuwens of the cagBage gwu.

| The one stand of regenerated trees that is aluwost a tall  woodland
" has bnen ircluded in the Rosneath Uolf course and hus as a substorey a

; fel eeattered ¥elasleuca decora and a ground cover of exotic and native
::fg,-E.BSQB and ground herbs that are regularly mowed.

¥+ The Future

“Those stands of bdushland that have not oeen uwaGe naturzl resarves probably
bave liztle or no future. In the cemetery the largest arda of scrub

“is sandwiched bpetween the Anglican and Catholic burial grounds, the two
inat are being most actively extended to cope with dydney's much larger,
&geing porulation. The Crematorium menagement, apparently anxious o
estadlish its boundaries, has surveyea and uegun extenuing walls towards
ine heath-lixe low sorub to its west. The areas of scruo and grassland

1o the Fresbyterian, wWesleyan and indepenaent burisl grounds are tne least
needed out also at risk because the grounds seem to ve developsd and
dulldozed haphazardly rather than systematicsliy. Un uuck idver, aubfn
couacil is aoout to vegin to turn ihe scrub on the eust bank south

o sverley Hoad into playing i{ields and the uillston progperiy, now held

on a life occupancy, will soon revert to council.

The low woodland,scruvs and grussland on the wesi bunk 0f Uuck hiver

izt of ti:e intended playing Iields on the nortn s=ide of wverley iloed has

Pten reserved as natural bushland. Sut there are no rangers, cutting of
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tre2s and ourning off is indiserimuinate and the vetter areas of woodland
%5 T..& 30uih are gradually being opened up 10 Vehicles 80 tuat

stolen ccre may Le the wore discretely stripped and curned wid e

SircaiT for wini-bike riders extended. If Parranatia vowicil were 10 open
.p 1tz riverside walk that was 1o be wade when auowrn council received its
srentz 10 waild a sotanic Gardens on the river just north ol Unisolu isoad
venc=22sm of thiis sort wight be checked auring tue day. Jdowever, us uie
stenz —zy soon have the only exaumples of @ost of thie dillevent naoitats,
1765 =f vesetation (other than Kunzea scrub and tell woudlana), and

~any of the species representaiive of the uleiurceu vegetution in the
suduTn areg, & Wore active form of manageuwent is provauvly desiruble.
wince +tne urea is a reserve, it has to rewwsln open to the public and
srobauly to vehicles. F arramatta council's efforts to close off iverley
wozd foiled and were, in anycase, sowewhut pointless ag vehlcles huve
zlweys nad access to the park lrow wellington iocad. but were rungers
(cour.cil epperently has some) to visist the ares afier 3 Detis weekduys,
durirg schoolholidays and at weekends much vandaliswm could be checked.
ddres would still occur and probably it is desirable thut theyshould

on & sxzell andcontrolled scale 1o avoid a crown tfire thut could des%&y
the ereza of low woodland. But fires need to be less freyuent than they

are if the vegetution is not to be damsged end if it is to be atiractive
enougk for people to use the riverside walk. rerhape the best cowpromise
would pe to use fire as a tool of management, burning e wosaic of small
areas cover several seasone end using the many paths &e checks to

¢ool gress fires. durning in late winter or early spring wmight give

2 petzer regeneration of seedlings. Such a programme could possibly ve worked
in with one to re-i ntroduce native plants of the sort that baulkhnaem Hilleo
onire Council is experimenting with in resexves ut varlingford.

ihe arsas of tall woodland and the trees on the uillston property

#TI0&adlywill provably survive best if inoluded in the auburn sunicipal
uolf vourse. '

¥1. The svecies collecied

Uf trne 568 species collected (representaiive of 1ul fomiliesg 292

(51~ seem to have been native 10 a district in which the clay-oased
$80ils nonetheless carry the reunanta of a sandstone I'lora, particularly
aoout zooswood. lncluded among the 276 exotice are a nwsber of

aUstralian species. (see tucles on next pegej.

Gen rzzilies include gome 312 (55x) of the species collected, those
oeing cest represented being the Uraminesze, Coapusitmuex, rapilionacese,

syrtaceae &and odmnosacese. The latter three faullies, no doubt, would

02 well represented in most sasples of austrulisn vegetaiion other than
taose xnade in rainforests. Wonocotyledonous tauwiles are purticalarly well
Icprescnted partly oecause the soils favour the growth ol yrasses, sedyes

end rushes, psrtly because @ nuwber ol species, p articulerly orchids

99
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Tavle - Families with most speoles
Pazily ho. of species Fanily Hoe of Lpacies
Total latives Lxotics Potal hetives wiotics
urami ] 93 44 49 Lilinceae 15 I 5
o3z 0zitee 50 22 28 Uruciferse 12 1 11
szziliznaceze 44 el 23 Luphorviuceae v 7 3
irriecese 4u 31 9 Urchidacsue Y Y -
.=L0secece 16 12 4 Lanthorrhoseuceae 7 7 -
iridaceze le 1l 15 smarylliidaceae T - 7
s:“*:.-e'e.ce.e 15 13 2 Lhenopodiacesae g o 2
congzceas 13 3 10 Ceryophyllacea« 7 1 [
Table
Zistr-ovution of indigenous and exotic specie s oetween the
najor taxa

o o YO OF  Species Ho. 6F Species on Putk 1. .”‘9"’/"9‘”0‘60’!?&2-‘&/—-‘;&
romdes To7ed Doty Edic | 7ol 7 D95 Fahe | TOMRL  TAdiS- o o,

— I _g ] ol l
coitmvm A J / S J - | / - /
vzl i i

wm . S . S - - S -

1t Y | s-
FEA f‘Mﬂ-‘-

weoonss, 79 JI R 4| 3N /P 43 E § B 23

_.,,é%{ 7 3 95 sy // 77 i J7
ro | fof _SBP gz 2| 42X 20 Mo

Table

Jistriouation of species among the fauilies

. /o OF  Sprcies
c s l2 | Plyls|élqg F1 10| 4 =49| 44 -39 | 3 ~40] 4/-SO K

_f?/?/4729323/é_— / 2 /
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have survived at lockwood where the land prooauly hes not veen xrazed
for ¢ long time, msnd partly wecause of the nuwber of vulws ithat have

naturziised.

ne native species listed ars recorded vy seudls et ulla «8 veing adupted
to lizditats tnat range frow wet schlerophyll forests ihrough to the dry
parts o the vumbgrland Plain but are weinly those that could ve

expected to ve growing in the area. Many of those edapted to the woister
envriorzents tend to have a limited distrioaticn (Iylophoxa varduta,
idttosiorun unxdulatum, Glochidion ferdinundi, iandores pundoruna)

Or 10 & peprresented Ly soilitary speciuens or colonies (Lursonig stirawinea,
ualis;enua-i;uecillial. bBut others are cowmumon (gggxggé_gggﬁgﬁgigiiigj

or occur inciserimninately in most habitats (sotolaes lougifolia).

The reiive species recorded by leadle et alia as normelly growing on

sandsicne soils andiheir ecotones are vest represciied in iockwood

vhere & number of species occur that eppeer not to de #LOWing on buck kiver.
(see z:cendix II). Other species are found in buth places or on wuck kiver
only (e.5. kucalyptus punctata, asterolasia gorreifolis, fultenaes retusa,
tomederzis lonigera and Y. ferruginea).

The exotic species among the 4 ustralian natives ave mairnly gerden plants
that have naturalised (lielaleuca armilleripg, M guinguenerviaj

iucalycius citriodora, M. slobulus ssp. maidenii, i melliodors, i.siorocorys,

L. selirma; Tristania confertaj icacia podalyriifolia, Ascycnantoa,
As salima). The exotics from outside australie include many of the

specles likely to estavlish in & closely settled area of Wydney with

clay soila. However, a number that are invasive weeds in the woister
environzent of the garden here have' difficulty in estavlishing in wuch

of the oushland (Ciumamowum camphora, rittosporum undulstum, Ligusirum

lucidur «nd L. sinense, Ochna serrulata). Unusual distrioutions include

the ice veed (.pteniu cordifolia) at the bvase of the eucalypts &t the

Boutherr end of Kosneath GOlf Coursej Gnaphalium candigissiaum aend
H_yirocotyle oonariensis on moist drainage lines at Kookwoodj Sugeds australis
benegtn pine trees at Hookwood} the number of boutwn aifrican ouldb species

that Lave naturalised in thecemetery, particularly watsonia nuloifera

whkich 18 an invasive weed there and ey become one on buck idver.

koughly 115 species were collected at Rookwood that do not seen to grow
on Duck -iver. Of these eleven were tree and palm species (kinus sppe,
h_rauceria sp., Lucalyp % spp., Tristenia sp., ¥ hoenix sp.) that have
been aple to naturalise because the area is & cemetery; eight were south

African tulbs found there for the s sue reasoni twenty five narwally gTow
on soils derived from sandstones andtheir ecotonesj souwe of the o rchidas,
rushes, sedges and sedge-like planta (thirteen specles) Gay Occur

there vecause the area has not beengrazed Cor many years.

any species are listed as ocowrring only on buck idver out these Lay
well De ;resent in Loakwood as 1 have only collected there from

Lveptenser to Lid November,

1978 but huve spent wuch i X .
Gollecting on wuck kive. ¥ tine over three¢ years
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snoendix I = Ligt of vpecics

SodeluCLetss iz a8 in Neakade seadle et aij.';‘l, wloyn U tne ovdney kesdon,

; 1= tihe relievant page

1072 suitio., if tne sjpecies i lis ted in that texi;

Laioer s _-ven in tracketgs Uther Hducakyntus speciel e cited as oy

-
JOhngon &1 .4Tryeti, appendix to delfe slukely, o loos - the wuculyvis, sxd.
Glde, Ly55e other zpeciea have ueen identitied £oow o v=rietly ¢f WwOrKs sucdh

a8 Joeis 2io0dy 2

spn of Sowth sugtralise. I iad accass L0 60 sutlsicetory

-

flova for -cath «irica and have used the Leys in the vitord vietionary of

Gardonizs .2 L. sajley's ianual of Hocticultire.

Ligny =speeias, particularly those with wiustel Gistl.odu.ons, dava been

A b=t Gt g 4

jdentifis: Iar me oy the botunists of the .\Qja.l ButeLle Uardens oyuneye

Flant foziliss witnin the major taxa and tneir subGdv i -iong have veen
arrangea <1 hzoetically for my own convenientg. Maiilailued specics axe
muriked wito an asteridh Plants shown in brackets wers uund ns scedlings
in the ouss .ut have not naturalis ed snd were not ineiaded wien the

tavles in wie text wexe drawn UPs

he Ristri::tion of the species through the diflferent ALCro=enviionnants
referred to in tne text and the frequency witn which spedd es occur, if
inowm, has .cen shown by the followlng symools

¢ -  KOoukwooa cemetoery, Stetshospitel Grounds, Cexnsrvon GolL
Jourse, Libo ieserve, waste land velolging 1o the Mmousl
saucaticn Uepartment, Kingsland and .atens Hoad (0.
sast of the main southern railway)

_ = iack Kivery rarely, west of he soutiern raillway

~  Low woodland, luck kiver

b

~
'

ti-tree and eucalypt scrub

AR

- gresslands
., = ezpoped solilisg and subsoila

S irsinsge Linss and edges o £ peruwnent sheets ofwater,
creeks ctce . .

c = perzanent and transient sheets of wator

-1
1

Sreves, iookwood Ucmetexy

-  dumped soil, edges of rosds, tracks

{8

“ - conmon
v - occasional

. - rave (one 40 several speciumens seen)
o

vhe tuvles in tne last section of the text, for wantol lime, were crawn up
from & ro._u drait of this appendix and therefore prowaoly vou 't agree
exuctiy +iza it. owever, ithe differences grent't sush that Loey would

Gilenge .: arguwent in the texte
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PEEBODOIEYTA
oI HTACEAS

loiantun getniopicum Le (69)

Coeilantnes tenuifolia (durm.f) Siis X
sens. late (71)

rellsea falcata (M. Hr.) Fee var.
falcata (70)

LEAEST AT TACHAR
I<eridium esculentum (Forst. f) Cockaynek

Thepnrolep is cordifolia (L.} Fresls X

«zngs and ul.e.__soha,p,ust. Fexng, 226
gjhe

SLENUSIFNA S A
Aniablallalsai

X-~raucaria bidwillil Hook.
(s1rmuceris colwmnaris (,}.‘arsté-r) Hooke)
s 1ACEAS

inus halepensis Hiller

ZZinus pikaster Sol. Ex aite (96)

xrinug rikea L.

xiirus radiata Don (96)

— 4 m;U-.’u’lh-ﬁ

rozemie spiralis (Salisb.) Mige{96) ©

o=

c Cc Cc ©

PR (TR T

Srunoniella australis (e &r.) Bramek«
amunanieila m..niJ.io (Re B2.) Bremalz

(504)
ALZCACSLS
xip tenis cordifolia {L.) schwantes(L30)
A YARANTHACHAE
»lternanthera dengticulate R.5mR.(196)

x:lternanthe ra philoxeroides (Mar+t.)
Grisep. (196)

amaranthus hybridus L. sena. lat.

- LIACKAE

..:x.; ac*a.a gabucifolis (Siedb. ex uB.) 0
1

s DY ML Cine s
xheriun oleander XL.¥ (Black,IV 045)

L..:cso*aa stywminea (R.fir.) F. Muell.
{426)

x Vineas majer b fun) o

Lol olabaCeald

X.raujis hortorum Fournier (419) V)
Jylopnora oursata R. Br. (419)

<

i
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BIENCHIACSAS ¢ B 1 2 5 4 5 6 71 8
rundorea pandorana (Andr.) Steen (502)
¥ Campars X Tagliebiana 2
BagulLalais
xindredera coraifolia (Ten.) steen (197)
BUHAGTHACKAK

c
-

>
~
&

(siyosotis sylvatica) i 3
LAUTACE AR

xUpuntia stricta (Haw.) Haw. (235) a K @ R
CABSALPTNIACzHAS _

assia coluteoides Coll. (277} . TR K 2
CatiVANULACE 28

Wiahlenbergia communis Carolin (434) X X X KL

Viahlenbergia gracilis(Forat. ot £.) X X X X X
Schreds (434)

Wahlenbergia stricta Swead (434) 3 R
CAMRIFOLINCLAS

Xlonicera jeprfnica Thunb. (429) 0
{Abeliaxgrandiflora) R
CANYOPHYLLACSAE

XCerastiun glomeretum THE1Le (175)

xPetrorhazia nanteuilii (Burned) X X X
sallex Heywood (177)

xbetrorragia velutina (Guss.)Ball et (VIR § X A
keywood (177)

rolycerpon tetraphyllum (L.) Le (177) ¢ 0

xYilene anglica L (178) X X X

XParonychia brasiliana DC. (178)

xSpergularia rubre {(L.) J.etC.Presl. G 0 0
sens.lat. (177)

x5tellariz media (L.) Vill. (176) 0 0
CASUYTHACK S _

Casoytha glabslla H. br. {152)
Cugsytha peniculata X. Exe (152) A X X
CLYUAINAXCE AR '
(Casunrina cunninghamiena lim.)
Cesuarina glauea Sieby ex Sprengd353)

-3
(=

>
Fad

c
c

[ =]
L]

b
v

IS
Lw]
P

Caguarine littoralis selisb. (352) R 2

Casuarina torulosaiit. (352) Rk H K R
CUBNUP (DIACL.S «
xChenop odium aldbum L. (192) g o )

Chenopodinm rolygonoides {(iurr.) asllen 0 o

Chenopodinm t¥igonon Hoem. et Sechults O O £ o0

Dyephania littoralis H. sr. (194) U G

khagodia hastata M. sr. (292) 0O X &

Knagodia nutens R.8r. 0 {

Suceds sustralis (L. Br.) loge 1t R

b s
ClLASTIACZ AL

MRS cuniigshecki (F. mell)IAEY X x o x
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xirtezisia volgaris L. (465)

zirctoinecs, calendula (L.) Levyns A
xister suculatus idehx. (457)
xtidens susaliernans BC (460)
xziiderns :ilosa L. (460) X
8‘3183_:_3 c‘.mﬂi 11%:1“;3.3&15 (453) 0

Eracrhycane a.r.gus‘tifolie. A« Cunn. ox
UCe ver. angustifolia

Cagziria arcuata M. 8r. (471) X

venzireda minima (L.)d. Br. et
ascners. (463)

IChrysantiemoides moniliferum (L.) T. Norx
Rome. {469)
xCichorium intybus L. (478)
XCizsiun Tulzare (Savi) Tena. (476)
xCoreossis lanceolata L. {461)
Cotda ;umﬁs {5ieb« ex Spreng.)
loocx. fo (4
zﬁﬁ—a‘:ancvbﬁéno e‘nF;i{?’Lfv 4%??
Xbrigeron floribundus (H.3.K.) Sohe Bipe
xBupatorium adenophorun Spreng. (450)
X¥acelis retusa (Lam.) Soh. Bip. (471)
AGnaphelium candidissimun Lam. (470)
Xlnephalivmliuteosalbum L.
xGnazhaltua japonicum Thunb.
zCnazhalium purpureum L.
ICpachaliium  gpicatum Laun.
zHelienthrs annuus L.
xHelichry sun apiculatum (Ladil2.)DC.473 X
JHeldehrveur dicamifoliua (Vent.) Bwees X
yHelichrssum scorpioides Lebili. (475) X
Helipterua australe (4.Gray) Deuce 473
xHysechoeris glabra L. (480) ' U
xHyoochoeris radicata L.

xhyoochoeris microcephela {Schs Bip .)
Cabz. var albiflowa {0.K.) Cabr.

Lagenophnora stip itata (Labill, Jeﬁuﬁ

learis microphylla (Vent.) Maiden O
et Zetcns (454)

Xiier is hierecioidea Le

E"‘k&*kCOCO‘{VHO

B

Serecio Lispidulua L. Mich var hispid-= ©
uius (460)

Senecio lautus Forste £, ex iwilld. 468
Serecio linearifolius 4. Hich. (467)
Serecio guadridentatus Labill. (4066)

®ilydum marinanum (L) Geerta. {477)
Solenogyne belliocides caﬂgglvggdes 4ol

x30liva anthemifolis (Jussa.)i. Br.ex DU. O
Xsoliva prevospermax (Juss) Less. (464) 0©
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un :

“3l-
u 1 5 4 5 6 71 8

msonchus aszer (L.) Hill (481) ¢ v 0
XSonchus oleeraceus L. X X v i
xIragopogon porrifolius L. (479) X« R
Yernonia cinerea less. (450) S
Vittadinia ~uelleri N.T. surbidge (456) U o
Vittadinia <riloba {Gauwdich.) DC. U U
CONVOLVULAC= AN
Jichondra re.ens Forst. et.f. (494) PO S U S

*ipassea incicla (sura.)ierrill (493)

c
%
%
&
&
¢
©

Polymeria calycina H. Hp. (494) O X A i v 0
CUASSULACK .. 3
™Xdryopnyllus 4uoiflorum rx i R
x{rassula multicave i R H R
Crassula sieverana (Schultes)Druce 473) w2 B
xdedun praeliua K o x G R

LHUCIFZRAS
Xizassioa fruticulosa Cyr. (163)
xfrassicae juncea (L) Czexrnjaew
Xireasica Tapa L. B2pe campastris {Le) ¢
xc-:ﬁzé“??; }_gi‘-;g;-pas‘tm:alis (L.) ﬁg‘zégg-
Cardemine intermedia Hoolk. {165)
XCoronos us aidynus (L.)sme (167} 0
xlepidium bonariense L. (166)
Xiapistrum rugosum (L.)all, (167) 0
xioripra nastursium~aguaticin (Ls) 0 0

Layex (164}
X5isymoriun ofricinale (L.) scop. (163) i R
Xiisymbriun orisntale L. (162) it . R
(Ayopap mecitvimia) K -

DILILNIAGE Lo :
Srba i IALE

C Ccececc ¢ c
C

C
o o O

R TATE L S A D S AP R

Libderiia aspera DC. (230) o o - U ¢ ¢ 0
fdbvertin diffMsa Hde Br. ex uC. (229) i i

dlotertia redunculata teBw. ex DU, 0 o L ow

JitO52HACK A

Jrosera peltata sam ex willd. (174) 0O 0 3] Q
Ll AUSINACS

“8troloma hezdfusum (Cav.) Ke Sze (402) x ¢

Leucosogon lernceolatus (Sme) K. by. # v o @ ¥
vars lonceolatus (405)

o

Leucogogon funiperinug K. ir. {406) 0O U o
ideeanthe s7xi ose (Ui He dr. (4u4) X X A A
ionotoca scu.ariu (Sm.) Hedr. (4u4) i i
Lpacrig PiErurascens H.ir. var U v

pursurasgns Loy
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=524
sUP HUMBIAUSAL
ireynia oblongilildd J. Luell. (251)
~upaoroia drummondii zoiss. (247)
x=upnorbia peplus L. (247)
Tzuznorbia prostrata Adt. (247)

Slcchidion ferdinandi (Jeimell.)
Faiie dailey (251)

sieranthewm ericoides Deaf. (248)
(salanthus stillingiifoline .ud32s¥
Fnyilanthus gasstrcemii J. xuell.(249)
roranthera microphylla srongn. (247)
Ticinus comzunis ke (251)

£ -k.,tIa{.‘ LAk
Xruaaria aurelis Sond. ex Kooh (159)
vl TLANACLAN
ZCentaunrium exythraca dafn. (421}
zs-—.mam.;..m tenuiflorua {dcxi‘l.n. et

link) u?g:r} (421)

s XS TACK
xrelargonium aspera Bhr. ex willd.(202)
Trelergonium domesticum Le Ho Bailey
&relargonium inoderum W 411&. (202)
SOUDENTACHAN
Goodenia bellidifolia sm (441)
Coodenia heterophylla Sme (441)
Gocdenia hederacesm Sm. (441)
Goodenia ovata Sm (441)
Goocdenia paniculata fim. (441)
Scaevala albida (Bm.) Druce (442}
EaL QR ALACKAK \
Zaloxugis tetragyna (Labill,) Jggﬁfr.
belorsgis villosa Schindler (207)
Xyriophyllum Lrasil iense Cambesa.(208)
LT PSIIVACEAN
L*dpe*icwn Japn:.omn '.I.‘hunb.
{ LasIaTal ""
I...;vandhla (vera ?)
xscutellaria racemosa Pers. (512)
xitechys arvensis (L.)L. (513)
xdentha A piperita L. var, (511)
LINACAS
iinun nmarginale Ae Cwine ex Planch.(ys)
Xidnun trigynus Le (198)
Xidnuwa usitatissimum L. (198)

TR
dean LI
=L LA X8

xXCiznauwonum campbora (L.) Nses (142)
LUBL LIACak '
iovelia al pill. 3

e alata La.u” (4;633‘ Benth.
Isctoma fluviatilis (Helr. ) feiuell.

Lo
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-35=

LCRANTHACEAE
fnyema gauwdichaudii (DC .) Tiegh. (5?0)
endrophthoe vitellina (K.Muell.) Tiegh,

buellerina ewcalyptfoides {(LC.)
Baxrlow (371)

LYTH XHACBAZ
Lythrum hyssopifolia L. (203} ¢ o v 0
xLagerstroemis indica R U i R
FALV ACEAK )
XHalve paxviflora L. {243) 0o 0 o 0 0
Xilodiola carolinisna (Le) G. Dan (243) 0
x5ida rhombifolia L. (245) A X ¢ © 0 0
H110SAUBAE 'F
XAcacia baileyena P.uell (273) K F
Acacia brownii (FPoixa) Steud ex DC{265) O
Acacia decurrens (wendl.) Willd. (273} O
ieacia falcata Willde (268) - X
B
X

cC C Cc o

cC Cc oG o
Lo]

cC C o N

c
C
<
(o]

e

C

Acacia glaucescens ¥Willd. (272)

Acacia longifolia (Andrews} Villde
var. longifolia (272) -

Mol o X o i
c kK Cc oo
K X C C K
R ©C €
cr C O
0 B O O

B
5%

sceoda longissima Wendl. (271) R

Acocia uyrtifolia (&m.) wildd. {267) ©

Acacia parramattensis Tindale (273) X .

xAcuela podalyriifolia A. Cunna. ex G. R R
0 .
0
A

g Tk

R T S SR M T

R

]
R

a

5
c
2
5
' C
o
(=2
S

A¥8818%8 e scens (Vent.) Ko Be. (274)
xTicacis pycnantha Benthe (269}

xaAcacia saligna, {269)
iscacia stricta (indrews) Willd. R R
hoacia auaveolens (Sm) W 11lde (270) i
Ascacia ulicifolia (Salisd.) Couxt (263)

Cc K
C
c
Lo
C
o

LUHACEAR

xorus migra . R’ K

Qiorus alba K R R
MTUPORACKAR

¥yoporum insulare k. Br. .(505) - ®
liyoporun debile i Bre (505) C 0 ©

MYRSINACHAL

Rapanea variabilis (K. ¥r.) Mezs (431) 0 0 0 ©
WIHTACK AN

(allistomon ¥ oitrinus (Curtis) b&é&ﬂ

Cellistemon linearis DC.(346) 6 0 ¢ 0

Callisteuon pinifolius bC, (346) o 0 0

Callistemon rigidus Ke Bre (355) ¢ © 0 o

Callistemon salignus {(Sm.) DCe (345) B 0 & i 4]

hunzea wuvigua (8m.) leuce (344) L 0 X
Leptospermus attenuatun Sme (441) 2L 0 X o} X
Leptonperoun flavescens Sme (342) 0 0 Q



Cunninghamia 13(1): 2013 Hewitt, Tony Price (1979); Vegetation of Duck River and Rookwood Cemetery 109

334~

HYXY SxAR {cont.) ¢ w1 2 3 4 5 6 7 B
Xialzlouca arcillaris Sme {347) u oW U
~laleuca cecora (salisba) sritten A A ® .U U
~3i.lsuca ericiiolia sSme (347) u

ssilalruca wousescens {denth.) Otto(348) 0 U v

{~zlaleuca :nipericifolia Sm.) (348) 1t

- riifolia &m. (348) 0 0

i&lalzuca noucsa voland. ex ua.s..:?%?xi X X A 4 & ¥
ielalauca sty .helioides Sme (347) 0 X 4 4 w0

\=9% at xcoawood Vemetery)
xislsleuca cihaercrvia (Cave) 5.0 BlakeU

azlsisuca oredfoliz Sa (548) Moo oo A

Anglruora Lakeri . dall (31L) M U UoX 0

s nzswaora Flerisunda (Sm.) Swsed YRR S S (Ot U A

(= ngop horz custsta \G&er'tn ) lruce) © ¢

Pynsarpia glooulitera (Sine) uisaantl.u A B XK A u s
Xirizianis ecconferta He Bre (310) G o

{(zuselynts cited as in Uaadls et alie or ;t.l:. Jolmson and K. sarryatt,
Trxonoay =nd Nomewsclature of Lucalynée, Forews iwceevch inst. Leaflet 92)

{cusalyptus acac_qi'ormaa Deane et leiden)Q) (0)
Luselyptus asmplifelia Naudin (324) ¢ X & v 0
{=uealyptus cotryoides Sm) ©) ©)
(fuc2ly:tus cinerea F. kitlle ex Senth., (&) @)
{zucsiypius cladocalys £, iuell.) ©) @
Youealystes SercsggC Te Hooke x () 0 v X
(Sucalyptus crepra F. Muell.) (318), (&)
(sucalyptus exizia Scheu.) (334) (®)
(Sucalyptus elata Dehnha) (327) {9
;‘:‘::u\; tus eugenicades bieb ex bpre nge A A U 0 U _ 0 U o
..-.\'.;:‘_:_.ms Jiiress f. Muell. ssp. A A A X Q
fiozoua (3172
“ucalygtus oiodoidea Blakely (331) X 0T 0 vt 0 0 ¢
\sucelypius ~lobulus Labllle 88p. Q-’) =
glewulus (—)) ’ ’
Tuucelyrptus ~lodulus lLabilk. sop. it g
ceiczndi
(i .c.-_lf,z_s ;labulus labill. ssp. (U) (0)}
= »h.fr....,, =
(“ucelyotus Jzardis We HL1) ex fﬁ@n) @
{—2calrpe s ounnifere (Goertn.) (&)
—ICLTe) | 3
(.:..13;.—..-.;(';*..& ;;l:égféﬁ'ﬁ ol lel.)’ (ﬂ)
sacalyptus losgifolia liuk. (315) A X A X 0
\wsCelypeus macalata Hooke (315) ) (W)
(oucaly wtus melanophlods M. iuell.) (:t}
Toacooryoius Lelliodpla as Lunn, ex(éddgu.u t 0
TLiCelynTus icrocorys F. luell. A X A X
LuCal stus oluceana HoxDe (5}'{) T S o
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=35
- MYKTACHAZ (cont.) c B ¥ 2 3 4 5 6 71 8
- (swcalyptus nicholii Maiden ot Slakely) (V) (U
: :I?}:.iucal;,rptu.s paniculata Sm. {318) O i v 0
-.."Bucalyp‘:u paramatiensis C. Hall (324) &R it R
o ol .
 {sucalypras pildarts Sme) (337) EVY
 fBucalyptus punctata DC. (321) A U 0 0 ]
Bucalyptus resinifera Sm. (333) X X X X X
 (Zuealyptus robusta sm.) (332) ® @ &
- xBucalyptus saligna Sme C{;{_’;ﬁ) T 1.9_3.3,‘{('0) 0 0
Bucelyptus sclerophylla Anﬂm-en 0 0 o
¥o0ddp . A Cunne ex Woolls
- TBucalyptus sideroxylon/ssp. sidercxylon LO) 0 i
(Bucalyptus smithii BJF. Baker) (341) (R
Wucalystug sDe - & sexibbly gun? 13
Eucalyptus tereticoonis Smv (324) 0 R R R ¢ o 0
(éuealyptus viminalis Labille (517) ()

NYCT/GIN ACHAN
XBougainvillea sp. . R & i B
Tiirapilis jalape L. (211) R R

CCHNACEAD
xOchna serrulate (Homchsta) Walpe ¢ 0 o0 o

CLEACR K ' : '
zligustrum lucidun Adte (415) R
xligus trum sinense Loure (415)
Notelea langifolia Vent. (415) X
Notelea ovata H. Br. (415)

Onagrace=g -

Epilodium einersum As Rich. (205) 0 0

OXSLIDACEAR '

Cxelis corniculata Le (199) A X v ¢ 9
x0xalis articulata Save (199) B R R
x0xulim ¢ orymbosmaDC. (198) : ® B
X0xslis latifolia HeBe et Ko (199) R K
x0xalix pes-caprae Le (198) R R R R
x0xalis purpurea L. (198) R 1)

PAPAVER CEAR _,
ZPapaver hybdridum L. (158) & R
xPapaver setigerum DC (158) n R

PAVELIONACEAE ) S
Bossiaea buxifelia Ae Cunne (301)
Zogsisee prostrata He Bre (301)

Chorizeme parviflorum Beath. (282) 0
Daviesia wds uliocifolia andr. (285)
B T ot ),
TDivogen ligmosus (L.), Verd

L]
DiliwiYnce [arvigojuv Aty var previpvli (g2)
Thine sp.

=

%0

F ®x © K
o ¥

oM ok R
(o)

-y WK R K

[ c
z\fkkocc
¥ ax c
S(;qb-tcc-c

c c e ¢

B X Y
Lot



Cunninghamia 13(1): 2013 Hewitt, Tony Price (1979); Vegetation of Duck River and Rookwood Cemetery 111

s
ARXLIUHACH S (conte) ¢ w1 2 3 4 5 6 71 a3
“lycine clandeatina .endl. (306) WA A a
Glycine tabacira senths (306) vouoowow U
Guagholooviun yladratum Skedve ex Die (284) b
Lo iolodiun ninup Hu. (294) 8 i
bardenvergis violucea (sohneuvs) A b A A A 0
Stean {405
ltovea longirolia de Sre 62 idts (50U} Y
Indigofera australis aillda (304) T N VT Q
Jecksonia scoparia dasre (294) aw a
Rannedis rubicunds Yente {305) A v EY u
xlupinus ap. n b3
xLotns hispidus Jesf. ex D¢ (236) Q
Xotus angustisainusi. (296} A A A
Xiedieago fﬁywrvha Le Yam vulgusio HA KN i X
{sentie) sudn. (239) -
Auigdicags sativa Le (299) Koo i R
Zialilotus indica (Le) alle.(298) v u U 0
ddrvelia Tubiifolia (indra.) Ge Doa £81) & & :
(hylobitum ilicirelfwm (andx.) u&%ﬁ-‘ ¢ U
iuitenuea retusa sa. (286) 4 K i X
Aitenasa villosa ailld. (290) KA 4 0 G a o o
ziovinta pseudoacucis Le (304) A X
xieline nongpessulana (be) Ce Kooh (302) U o ¢ ¥ 4] “
Xleline linifolis (La) webo et sexth [¥] 0
xirifolius arvense Le (298) 8 i i X ,
Zirifoliua dubiua sivthe (296) iOx A A X
#irifoliun caupestre bch.uﬂu {29u) O L ) U 0
Firifoliws Georigatys « (297) A A A a A
Xieifoliua prutensa Le (297) A2 ia A
®Izifoliua repens™(297) A A o o
Xlephrosia grundillore {LtMexmeex adte) 4 i :
Jazee (504
xVicia angustifolis ba (304) VI U v 4]
&Vivia hizsuia (Lej Heke txay (35u5) voow ¥ v 0
TVicka vative Le (3504) Uoou ) " Q
XVicia tetrupperna (Le) Schyebs (505) 3] U V]
AN il rergsin A
%gwamu&—gwmﬁw @
ZUlex puropesus Le {5&2) 5} v
Zornia dyetiocerpa M. (295) i K]
LYTUL LGS AL S
Tihywlects cetenurs Le (L07) vVouwou w U
Eillaxdicoxa scandeng uma (2852) oo Y]
surguria spinosa Vave (£251) A A LR L
iittospurw yevolutuh Adte (251) (S

Phtogporus wdulatus Yenve (2351 UoLwowu
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Xi.:inta.,d soronopus bLe (4 33)
xriantage sanczoiata L. (432)
Tilantagd varia e Bre (J‘,Bj)
Xiolygonazn arznastrum
xiolygonum eviculare L. sens lat.(184)
Islygzorum decipiens Ke Hre (1895)
ralygonua ¥ iapathifolium L. (185)
Lazmex urowrnii Canpd. (183)
xuumex orispus b (1854)
xhunex congio.eratus uureay (183)
LY ailagsiag
xrolygaia wyrtifolia L. {170)
Irolygals virgata Thuabe. (170)
F R ULACAC L, i
lx Pomilece oleracess ke (181)
ERB RTINS
r.nagellis ervensls L. (430)
(eximuta nﬂl.acoide.g)
s aUTHA LA
zsnksia asplesiifolia Salisbe (220)
senksis spirulosa Sme (mf&e&(%lo’gﬁ\l)

Izopogwa snewonifolius (ualisb.) Knight
var argmernifolius

fersoania laurina lers.

Fezrsoonia iinearis Andr.

Hakea sericea Schrad (221)

AanUNCT a0

Jlewatrs aristata K. soe ex 20.(154)
vlematis glycinodides UC. (154)
aanunc2lus lzppacous owme (155)
oalilaluak

x.alix baYlonia L. (354)

SHANAUBAS

fremaderris lanigera (A ndr.) Sies (366)
cloaderris trunifolia Fenzl in Humeg.
Y
cpereularie aspere Usert. (425)
spercularia ciphylla Gaertn. (425)

Lperculeriz varla Hook f. (425)

Ly

o Pk

stz usbelleta (Caertn.) Soland. ex
e Mich. (424)

xidchurdia stellaris (Uhwn.etd Schlecht)
staud . '

DAL

Xuotoneaster spe

Xrnotinza glabra

i

c C

(=

=

£ronaderris ferruginea Sieb ex Fenzl. (568)
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+ 58~
o asaCEal (cont.) ¢ L 1 b 3 4 5 6 17 8
- Xrrunus reraics i€ U
- HENNS)5998532 %800 (L.) Lindd. w ¢ « X
xt{osa £ppe ¢ X X 0 u
xuudbuy vulgaris .eihe ed wess (260) ¢ u i o o
xXipiraea cantoriersis, ELN R 3
- i ;_.-re'\.;iou.s puge
AUTACL S
Asterclesie coresifolia Benth. (382) K it
Boronie polygalifolism  Sm. (376) o 0
Correa reflexa (l22ill.) Vent. vazr ooy i
reflexa (350
Yieria smithii .mix. (379) U i 1]
(BALICACHAK j= see previous Dage
SANTALACS AL ,
Lxossrpos cupressiformia Labille (373) ®* © K w :
Bxocarpns strictus Re kr. (373) ) ® 3
BAPTHNDACEAN
xCardios permus zrandiflorum Swartsz.Ges) X X
Dodoneea tricuatra Wendl. {(386) A A K
SOLANAL SN '
xCegtrun parqui u'Her. (489) Ji it
xCostrun aurantiacum ldndl. (48%) R R & i
XLyciws feracissimum Hiers (490) i K
(sPetuniz hyorid)
xSolanwa nauritisnum Scop. (467) R R K
Solanum nodiflorum Jacq. (4688) R I
xUolanuz nigrus L. (488) 0 X X
Xsolanuz pseudocepsioum (488) 0 K 0
®jolanu sodosaeus L. {462) i@
BULKO VLA AR
xisopates orontium (L.) Hafin. 0 0 3]
xVeronica persica roir. (499) ¢ U U 0 =
(Symbeleris murslis Haungs) 3
ST CULIACK,
(Brachychiton acerifoliun (4. Cunnsex &
Uon} s iaell. 239) "
Lrachyciiton zorulneum Re Br. (239) I S 14
lasiopetaiun rerf?iflorum Hudge {240) R X =& i @ p
fwlingie pannosa Xe Sr. (23%9) K X A K
UL ACENEUCE L 0y
dtaczhousia vizinea Sme (262) i X XA
Stylidivg praninifolium duwarts ex X XA b 4
wilic. (437}
AN s
Pilgelea linifolia zw. (210) B X 0 &1 &

LU el b
e i s e et

xlropaeolfws 2ejus L. (202) E R it
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~3Gw

x&pium gra veclens L. (396)

x.&pa.m leptopryllum (ferse) P suells 0
x?oenicu_u vuigare idll. R
-'iiﬁjdrocotyle ponariensis Lam. (%94) i it

:___'__l_zitysace ericoides (Sieb?' €Xe Uprengs) A i“ A X
- Cs horzan

 ValaidaNaCEas
':_i_ce?\'crant'r_-'.:.s rudezr HC (Black 1V 801) 0 : 0

C VEaBENACEAS

» C Kk
W

~xLantans cemara L.

‘xlentana montevidensis (Spreng.) Leige
- XVercens ©oorariensis L.

| Yerbena officinglis le

C = &k Kk
<
C
Lo
o<
L]

vVIiola vetonBicifolis Sme (168) 0 0 u

SUBDIVISION I UNCCUTYLEDONES
AGAVASS -5

XAgave azevicara L. R ' R
%mi_a ¢oorianum R R
AL SHMAT L CoIaR

xbagittazia graninea Wiohx. var. X X
veatherdiana (Fern.)Bogin (one
largecoloay)

L]

A GARYILINAUSan

zallivza neapoliitianum Cyr. R H
rmdapanttu.s orientalis | R a R
XCrinum pecunculatwa He Bra. -3 A

xlaucojua sestivunm i R

xNarcissus i,,jonquiil;la?), (540) Koo R
xNothoscordwa inodyrum (Ailts) Nicholsen X 0 X 0
wHigzpeastirun x equestre (Dutch Lybrid) U 0

Ciillalos

XCunna indica L. h it

xCanna 82 X R

LBABCNAS 1.0 il

Low . .
Xiniedeschis aethiopica (L.) Spreng. R R
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GOl INACEAS
i'jé‘i‘radescantia eivirlora Kunthe (525)

YR TP Y RN

f'_."ﬁc_:ntrolapis gtrigosa (ite Brs) Hoews
S et uchulte (591)

Carex inversa ife —Te (6171
{yathochaeta ¢iaxdra Hees (6083 \
Cyperus’ brevifclius (Hottb.) Hlsck:
XUyperus 2reszoasis lam. (60U}
Cypezus nirus C.@. Clarke (60}
Cyperus tenelius ke £o (6UL)
Lepidosperna lateraie H. Hre (612)
lepidouperine lineaxe k. Br. (622)
Gurmia aspera (ite X ) Sprenge {614)
Quhnia nelanoccarpe e Hre (614)

21
Pilantielice aSe5tun (M Lir.){ﬁnaignﬂ'x
schoenus 2pogon loeme et Schulte (610)

xioirfiys chlarostachys
Ucirpus inundatus (Lesz.) Poirs
¥uckrpus proliferx Zotto. (606)
HYURIDACLAS
Hypoxis hysrozetrica Labill. (552}

Gratdlass  (Poorly collected,Xookwood)

lote that arrangement iz not alphabe-
etical but ss in seadle gt alial}

Ziromus diandrus Hoth. (632)

THromus molliformis L.

xireomus rubens L.

xGeratachloa wnioluides HaB.Ke (632)
xfulpie ayuras (L.} Gonel. (633)
xVulpia dromcides (L.) S.F. Gray (633)
xioa annual L. (634)

xioa affinis #. Br. (635)

Poa sileberana Sprengs. vVars
gicberana (€36}

Xioa sieveruna-pratensis L. (635)
xastylis glocerate L. (637)
xifriza nexiba L. (637)

Xirigyg minor L.

xseiza trilobe lees (637)
xLoliwa auitizrierwe Lam (639)
xbholivm norenne L.

Xiriticus zestivun Ll (640)
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. xCordaderia aelloana (Schult.) A schers i 5

- et Urasba. (€41)
dregrossis .zownit Heee ox bteud. (643)
Xaragrostis curvuls (Schrad.) heca =< n
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e
ES
»

=

kiragrostis lepicstachya iiteud. (642) ¥) v
liragrostis ;;:.ill:ip;ica Jedwabnick (642) [§] U
xulensiiednsica (L.} Gaewrin. (644) 0 U i 0
xileusine txictachya (lLam.)lam. 0 ) 0

ES
5
>

4

e 1 .
xuporolous alfricanus (Foir.) Kobyns e
Tournay (&43)

uporoioa(us 2longatus He Hre (045) (VI "

ZChloris e‘;e;-‘;:‘.-a Kunthe (646) i€ i

Chloris trizcata fi. ir. (645) A A Fy

xXChleris viz_zwa swartz (646) I R
xOynodon dactslon (Le} Perss {6406) 4 X A PO § X .
Xivena bartazzia srot. (647) - X X ¢ X X
xivena fatus L. ia k3
Xivena ludoviciana Lur. R i R
Xivena st2xilis Le (647) bl R
xuoleus larazus L. (648) R 3 ¢
Anphibromus neesii Steud. (648) i I £
danthonia longifolia Ke Sve (650) I

lanthonia zaliida e Hre (649) R K
Denthosia surpurescens J. Vickery(s51) X X 6 ¢ X 4] ?
LVanthonia racenosait. Br. (651) ® i ,
Danthonia 22taces o Br. (650) 0 0 E
4L grostis cezula it. Br. (652) X X 0 X X 0
Agrostis avenacea Umel. (652) X X 0 X X Oi
Deyeurie guzcriseta (Labill.} 3823&?! X A 0 X £
Lehinopogon oveius {Forst. o) Besuve L X X X ;
Lchinopogon caespitosus C.E. Wdfadd X x x  x
Jchelachne sciuvea (Habre) Hook(i“%ﬂ £ X v voX O
lichelachns rzra (.. Br.) J Vickexry " i 3
xFolyp ozon ongpeliensis (L.)Desf.(655) v & R %
Stipa mollis x. Br. (656) K 8
Stipa nerveea J. Vickery \?a:r:_ nervosa X A i X :
Stipa pubescens ite Br. (657) X X X v

Jtlpa scubra Lindl. 0 U

iristida razosa Re Bre (658) K i «

~rigtide veoons Alave (65 28) A A Aoa
xhalaris tucerosa L. {661) G U [}
Xihaleris ninor Hetz. (661) U U

tieroluena stisoides (Lavill.) ite ir. (651) A L A 4 X
wdnrherds Lonoifloze Sme (651) i It

crundinell: esalensis Tein. (662) N : K

viziterie viifarias (ietz.) Koel. (664) U 0 v
'-l:.jjite.;."ia_-'.‘:':.:‘.'i;'leru (e ) Hughespbs) U U

Digitaria conouinelis (L.) Scop. (664) Q w )
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L & O A (4]

lazerata eylindrica (L.} Beauve vars X
zajor (Hees) C.d. Hubbard (674)

XSozghum halepenae (L.) Pexa. (675)
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xxia 1%uoaa bLe (544)
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xGlzziolus cuspidatus Jacqe (546)
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vrorata (Mlabt) Baker (544)

xicoiiea longifolia (Salisn.) baker (542)
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L

Xiizrexis 3D i it
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c » 1 2 3 4 5 6 7 8
articulatus L. (588) U R
buformus L. (567) v U o0 &
capitatus veig. (587) 0
continugus v
: focikei suchen (586) i i
Juncus Pomelocaulis Fe Mnall.é&azgnth O
Juncus planifolius K. Br. (588) KoK TS
- Junous procerus u.iey (569) KR i
Juncug saro; norus Lea.S. Jahnson (589) o » P
Juncus BPe nSVe i i
Juncus subzecurnius Naa. iakefield (589) I “
Juncus usitatus LeaeSe Johngon (489) A A “ A
Juncus veginetus id. Bre (589) K R
LILIACKHAKN
Xiloe sp. ) - FTR 1 i
Arthropodddm silleflorua (BC.) O 0 0
iacbride 1532)
Xisparagus ofricinalis L. (531) R X K X
X«sparagus plucosus Baker (530) Hoo®
xAsparegus sprengeri Regel (530) R k K i
(zesils vittate d. Ur. (532} & 20 .=y
Ceesia p arviflora (5%3) 0 X% X
Lignella caerulea Sims (5%%) XA X R 0 A it
Dianella laevis t. Br. (534) ¥} ¢ 0
Uianella revoluta M. Hze {534) . 0 0
Kigrsip hyllus espavagotdes (L.) Wei2dd © % 0 0 X
Laxmennia grecilis Xe dz. (535) 0o 0o 0 ¢
Thysanotus tusercsus Ke bz. (532) U U 0w
LaCHLIDACH Al
Diurie aures w=.(565) i X A
Liuris orevi-olia ﬂb'ﬁers (566) 0 A '
viurds maculote §o. (565) 0 W ¢ o
viurds sulpiuxea d. 2r. {566) R Ak
Liuris punctzsa 3a. (565) it R
sderotis parviflora Ke Hee (567) X i X
Microtis unifolia (Forst. f£a) liedchb.f. X X X
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Plerostylis nutuns Ke 3r. (579) it it .
Taelyrdtre .uciflora He kre (564) X K A X
xihoenix canuriensis X I i .3
STt L
Lugtrephus iotifoling . .'d:r:.(ﬂ?) K U U wu
Ui LA,
sichhornia ;:as;i;es.\mart.} uoi?ﬁé) R i

TYiHA u s
— i iaibid

tyrha orisnt.liis rers. (536) E U 0
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