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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 A copy of Price’s original unpublished account has been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
<
Price’s species list (reproduced in Appendix 1) has been E 2 E 2 X2 YT -4 -8
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 = CE T2 A4 nw o 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 833 = 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 22882 0o ma~ 2=
(35 species) have been included but location data left blank. 2 2 g
The 35 taxa without habitat codes could not be used in ; ';a ‘§ - -
habitat analyses. A number of other minor amendments, = 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 88388 0 0 nm o oao R
2
Results A
S = o~
2 cE2 @838 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 -0 oo 2
floristically more diverse than Rookwood. A higher number §
of plant families were also found at Duck River. &
S 2 2830w o S
The proportions of native and exotic species are remarkably 2 g - - v s oS
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 ad
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 2238 & 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 % g B
lesser numbers and each comprising <1% of growth forms = g Z R3I B82S ~wo s
recorded. Duck River had more native and exotic herb, =2
graminoid, shrub and climber growth forms. Rookwood had 5
D -~ v N <
slightly higher numbers of native and exotic tree species & E S 85229 ¢ wvwea
overall, while subshrubs, aquatics and succulents occurred -2 2
in similar numbers at the two sites (Table 2). % 2 o -
o B 282833 <2 w—~wi
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 LB ILL -0 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 . E 5 8 E
numbers of species, (n=195) but a higher percentage of those = é £ g 2 8 £ E S z 3 3
were exotic (58%). A large number of species were recorded & 8 2E5EeEa0 2836
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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:
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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'l'atum,
Orthoceras strictum, Pterostylis nutans, Cyp ETUS Mirus, Am]? hibromus neest,
*Chenopodium album, *Tropaeolum majus, Phragmztes australis, ]oy 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 - conereum,
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 et 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.
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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 Uuek (iver and
Hookwood Cemdatery, aulurn
(with a list of gpecies )
Fahas PTice
I. Location pel
11. Landform, Geology and Soils 1
I11. Climate 2
IV. The micro-environments and thekd
vegetation 3

(a) The Creeks, waterholes, seasonally

flooded lands and drainage lines 3
(o) Bxposed soils and subsoils B
(¢) The rlain and Undulating land 8
(1) The grasslanda 1o
(2) Scrubs and low woodlands 14
(3) Tall woodlands 2u
Y. The Future 23
V1. The species colleoted 24
appendix I.list of Speocies 27
ip pendix II List of epecies collected only
at hookwood
sibliography

Map I (Included in text) Location of sample areass
Map II (at rear) Duek and Haslems Creéks

Map III Duck River sample area (at rear)

Mep IV Hockwood sample area (at rear)

The arguzents The Auburn ares carries the remnants of & much dieturced
flors representative of that normally found in the wetter parts of the
W ignsmatta shales of the Uumberland Hdasin bDut there is alac the
remnantx of a sandstone flora, particularly at Hookwood. The original
type of vegetation wae probably a tall woodland or dry schlerophyll
forest in which the dominant trees were thoase of the drier parts of
the Cumberland Hasin (an us mol -5 .fibros . fiprose
Association) but a number of the subordinant tree species and

many of the understorey plants were species of moister environmentse.
There are no loager any stande of the original tall wocdlands and

the dis turbed vegetation has been shaped largely by man and fire into
gresslands (dominated by either native or exotic assceoiationsof grassea
and herbs), ti-tree and eucalypt scrub (with Kunzea sorub a variant on
exposed sub-soils) but in one area the sorub has evolved into a low woodland.
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The Veyetation of Luock iiver and
Hooikwood Uelstery, Auburn
u:ﬂ. l£; lﬂ

I. Lioostion

The parts of the Hookwood Cemetery and the luck niver which have been
surveyed are in the mid #-western suburos of Sydney 12-14 milesd WedeWe
of the city (see Map 1). both are part of the southweatern portion
of the Ferramstta Hiver Hasin butthe southern end of the Hookwood
Cesstery extends over tha divide Detiweesn Heslem's and the Freshwater
Creeks into the upper reaches of the Cooks Hiver.

1I. Jandforn, Geology and Soils

The Duck hiver and Haslem's Creek basine (see map I11) form & V-shaped
weige of country that pivots in the south east on the sandstones exjosed
in the high country about r otte uill by the warping and ditferential
erscion that has helped form ihe & Cumberland sasin. OUutliers of
sanistone-like rocks ocour north of rotte Lill at esuch places as
Phillips Hill (not seen) and the rresbyterian burial ground near Georges
aveaue (a silicified siltetone). The Duck idver has also ocut down

into a quite large stratum of sandstone that underlies and extends some
distance bayond the survey area there. but none of the sandstones norih
of rotts Hill is massive, each apparently having a quite high olay
content, and nons has any obvious effect on the shape of the land. The
dominant bedrock is the soft, essily ercoded shales of the Wianamatta
Series that are so deeply weathered that they are exposed only in
Teilway outtings (Hookwood, Hegents Fark, Chullora) and so little

abgve case level that the land is mearly flat or gently undulating.

Soth basins are poorly defined uy gentle undulations little more than
forty metres avove sea leval. The broad, almoet flat plain rising
gradusally to the east and weset and imperdepticly to the low undulations
that still out aorose the oreeka' courses is largest on lLuok hiver and
encompasses the whole of the survey area there. The area in the

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

onthe southernm and eastern waterehed of Haslem's creek so the country

ia more undulating. Howewer, ff‘gﬂml of flat land extend well upstiream
into the ocemetery from Lidoombe and are broader in the Uarnarvon Golf Course
{onoce part of the Hopstimal):. The Luck kiver seems to have had a
permanent flow theee past three years though often it has been little mare
than & trickle of faotory effluent and street dralnage though that is

pure enough these days to support freshwater fish and tortoise and the
oreeding of ducks on ths deeper, troader reaches. honetheless, 'the river!'
apove its i tidal basin is eimply a stormwwater channal for all tha%

its natursl banks have been kept in Augurn end uranville. lts 1 evel

can change avruptly and flooding may ooccur below uhisolm koad after

heavy storms once the catchment hue becowe satursted. Haslew's Ureek

is & series of stormwater channels that flow after rain, even the mos%
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ephemaral gullies in the State Hoppltal grounds and the veuetery
having oeen bricked.

Spilas everywhere seem to bDe deep, a8 ouch as up to eix to elght feem on
even the Juck siver sandstones, and seeuw always %0 be underlain oy

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

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

up to some 12=18 inches deep that jrotecta a softer, more easily erodacle
subsoil. Subsoile seem mare variabley in colour and texture but sesm always
to be claym = deep, tough, elestio red oclays at 296 Fark Hoad and on

the =x northern slopes of Freshwater Ureek, & yellowish-white and sowewhat
more crumbply clay once much valued oy local tile and pipeworks on the
lugk kiver sandstonss. Since allthe solls seem to have a high olay
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 FPark Hoad) and sosetimes becoze accentusted oy erosicn
to give a peculisr reised and plook-like appearance teo the surface.

In wet seasons all soils Uecome paturated and most water runs off the
surfaos rather than percolating into the subsoil. Fertility is woderate
though I have not had any samples analysed. Yet, for all this

apparent uniformity in the esoils the remnants of a sgndstone flora ocecur
in the headwaters of Haslen's Creek and at Fotts Hill Dut are less

well represented on the Luck diver. However, most of the species
colleoted are those that are mormally found on W ianamatta shales.

1II. Chizate

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

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

the saaple area towards the milder, wetter eand of the specturm of

climatic change that occurs froa eaet to west in the Sydney Basin.

Hainfall ie sufficiently high for there onoe to have been a 'tall woodland'
or 'forest' yet sufficiently variacle, given the nature of the esoils, for
tree species from the drier west such as bucalyptus wolpecana, &, eugen o8,
E. parramsttensis and k. longifolis to mingle with others from wetter

areas such as S.resinifera and MEMDM&- shrub specles

elso range from plants such as Xunges smpigus, Pultenaea villosa that

grow well only in open, somewhet exposed situaiions to others such am

slochidion ferdinandi, lreynia ovlongifolia and Hotolaea longifolia
which are normally plants of wet, shaded forests.

lowever, average figures of the sort given above are often less ioportant
for plants than the extremes they wask. Lven over the past .'EH!I years
Tainfall has deen sufficiently variable for the totels for the Yyears

to be roughly 'average' though the moils have ueen waterlogued for
months on end (as in the winter, suyring, anc sarly suamer of 14976) and
then to have gradually dried out and crucked deeyly (late suawer, early
Gutumn of 1977). &sxposure 10 sun and wind, particulerly %o toe hot dry
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north-westeriies in summer and cold dry eouth westerlies in wsinter can
coopound these problews of soil wolsture and the girees tat they can EEmum
cause in plants. In the epring of 1377, for example, so ile wers deeply o
cracked and even the oughest ¢ [ herbs and gTLEses were veglnning to Luil
¥here the aspect was north westerly one withoul shwlier. Iet scurcely
fifty yarde away in sheltwered woodland soft specles suchk aw the weiden
Leir rern (adiantunm nnﬂ.‘_j,oﬂgg} ware growing well in & topscil which
wis 8till moipt. PFrobably eimilar variatlions in tempeXaiure exXiTeles
can ooccur. Froat, for exsmple, seeams ooly to oocur in open gresslands at
Duck Hiver and trees and shrubs there provide & great deal of sbeltar
from chill southerlies in winter.

The survey was made during s cyole of wetter than average years and

i% zay be that during droughts some of the plants adapted to woister
envircnments might fail as the one colony of lYomsderris fe Anea

an Duck Hiver almost did during toe dry spring of 1977. Lowever, there
woul d robably always be moietex, more sheltered niches in wniu.é:npmiu
sight survive or re-esiablish. Of couree, it may be that at least some
of the aberrent districutions given in the species list owe litile or

G0 thing to changes in reinfall and are due eisply to the disturbed
ecology of the oushland eress about Sydney and the changes in the havits
of migratory birds and s0 on that this has oussed.

1?- ol Q- “ ﬂ. 'th L] b n
(a) e oreeks, waterholes, seasonally flooded landa a
Thd permsnant and transient sheets of watar

tnly in the deeper reaches of the lLuck Hiver is watser permanent and

deep enough for there to be eoft, quite delicate but as yet unidentified
water planta which ocurvive despite repeated, quite violent flusbing during
every heavy fall of rain. GSoft but pliant knotweeds (Yolyvgonum de &7
Fu lapathifolium] and alligator weed i&ug&arg Eglgi oldes) rooted in
the perks about low water level also seem able to regenerats after

floods from a etraggle of stripped stems Dy the following growing @eason,
the alligator weed so successfully that 1t takes over much of the water
surface oy mid summer despite the USIHU's control programme.

The areas of semi-permanent and transient sheets of water are equally
girfieult envircnments where changes in the deyth of toe water, ihe lengtn
of time it persists and the strength of its flow, if any, cun oe critical
for the phants that grow thers. bull-rushes (Iypha orientslis] grow wekl
iz the dama on Carnervom Golf Yourse and the semi-permanent pond in the

old shallow clay pit behind the woolworth's factory on Uuck kiver. 4 succcesior
of wot seasons has slso allowed quite small colonies to 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 oehind the irinces load
weir, Saggitaria tarr nea var weathemiana) has also adapated

to the changing levels of the water in the buck hiver clay pits.
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but 1 doubt that the water hysointh (iichhornis cressipes) end parrots
featner (ayriophyllum brasiliense) in the emall, yuite shullow pond in

xk the tip at Georges Avenue, Kookwood, are anything out regent Juum_
from an scquarimm that must fail. 7The guickly maturing rusbes and
sedge-like plants (Junoup capitatus, J. continuous, J. plenilolius)
Seirapus prolifer, S. inundatus, S. ohlorostachy) that grow in and

400 ut the edge of this and other sowewbat more transient snewis of
water seem better adapted to the alternately flooded and sun-baked

and cracked soils that ooccur in such areas. Loode aniculata, &
fleshy rooted native peremnial is competitive in sowewnat s luilar situavions
if the water is less persistent. Uther rushes, eedges and herbs sTow
well whers bul ldoaing, digging, wheelrut# and erceion cause the

s0il to be under water too long for most other plantas t0 survive. Some
are drought-resistant perennials, others quick-growing ennuale that can
mature and seed surprisingly quickly, Uyperus tenellus being avle to

g0 through this cyole on uneven paths and grassiands during s long spell
of wet weather. The seeds of other plante such es Heneclo hispidulus
and drigeron floribundus can also be washed into these short-lived
pools, germinate profusely after the water recedes, and then survive
with varying degrees of succeas.

ed cre W, olas othe 1

The Duck Hiver has & profile that has oeen Bhaped oy the great fluctuations
in the volume o f water it has to carry. The Ded ie deeply incised ten to
twenty feet below the plain and is either permanent pools, exposad olays
and rock or shifting beds of silt and road gravel all confined

betwasn low inner banka. On one side or the other thers is often

& broad bench or long elope back 0 the outer rinm 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. ut the
flow of watar oan be suffiociently violent to flatten shrubs and even
undercut and topple trees particularly where the river's course haas

become unstaole dus to the east ocank of the golf course having veen reclaioed.
doat woody plants, thersfore, now pa:nhqﬁ“%ha rim of the upper vank
though upstrean e few survivors and sekeletons sugygest that trees and tall
shruba once grew down to the inner benk. Mack on the plain the

natural drainage pattern has Deen truncated bul not entirely replaced by
culverts and ptormwater channels. Thefo rty foot contour an map ILL

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

%0 carry up to elghteen inches of water in heavy storma and to rewain
moist with 5 eepage for some time after particularly where there is any
shelter. Those on the west bank still flow into ilumpermanent waterholes

on their lowex reaches of the sort that prooably formed the swiuuding

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

by stormwater channels and the waterworks of the Carnarvon Golf course.
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These drainsge lines seem to have ULeen deliberately clesred ol tall ahruoa
and trees particularly in the Cewstery where the s0ruc ienda 1o ovecur in
regipented stands well oeck from their adgu. dut the urickwark of

the channals tners often es not has blocked local surfuce druinage water
which has erocded new natural lines alongaide thenm.

uost of the phamts colleoted cal be round growlng aDOUT Luesa

watercourses as well as in many other pluces. Lut others grow only on thei,
m’ﬂn‘ & variety of ressons. Un the Luck river Hakes suiicea and rersgonis
linearis are riverside plants probaply because anly thers are they auch

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

the sage resson may explain why the only epecimens of Goodemia ovata,
asterolssis correifolis, leucopogon lancaolatus, romadertis lunigers,

Pomaderris ferrugines, and Hoves longifolia ooour on the unks of the
river or the deep drainage easement on 1lte westimnk. Ur i1 say be that

gome of these species are there simply because pirds coming into drink

have passed seeds which they have brought in from ocuteide the sampla

area. Floodwaters, too, h.“mﬁﬂﬁwd a number of species to the

banks of the river such as the irum Lily (iantedeschia sethiopios),

the swamp 1lily (Crinum pedunculatum), the nippeastrum (iippesstrum x eguesirs,
Dutch hybrid (?), the snow flake (leucojus eestivus) «nd the maderia vine
(Anredera cordifolia). OUther epeoles, particularly many of the exotiocs,

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

high#r husidity and enriched soils found there if they are %o survive

or 1o be coopetitive.

S0 aggressive are some of these exotlos that they they tend to be dominants
which suppress and exclude many oative planta. o here solls are molstest

on luck Hiver creepers such as jasmine (Lonicers japénica), the balloon

vine (Cazdicepermum grandifl and occaeionally Myrsmiphyllum ssparagoices
fora layer on layer of runners so quickly that few herbs and small

shrube other than the reed (Fhragmites sustralis), fennelfoeniculuum v b
and watsonia ({atsonis bulbifers)escape through this canopy whilst the

larger shrubs &nd trees are weakensed by it, perticularly oy the fires that
the creepers carry up 1into thelr orowns. where ghade is dense toe
wandering jeaw BE 1 biflora) aleo forms dense wats. 4 little
higher up the banke prairie grass {Ergmchlug unioloides) can be

gqually agyressive in season as can kikuyu [L‘annigatm Elmdaagnm]
wherever it spills over the banks from playing fields. A souwswhat
different range of exotics teuds 0 Le dominunt on cleared drainage

lines that are only seasonally moist, there usuaily being a

paspalus-couch (rFaspalum dilatatus-iUynodon dactylon) association

of wainly exotio grasses and herba on such sites. ‘Ihe two dominanta in
this sssocktiion show a wide range of tolerance, énither Deing competitive
on soils that are continuously moist, ooth Deing capsble of ploneering guies
dry exposed sites particularly where thée soil hoes ceen distruved, but cachm
s8eeming to be at ite moat vigorous where the voils are guite woist

for auch of its growing season. However, the two more laportant herce

77



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

=h=

that form a substratus in this assoociation on the “ugk Jdver
(Sgutellaris racemosa and Lotus angustissisum) seew 10 Le wolstiure loving
8 scies that survive dry seasons sither as seeds or ns a fleshy root
System. 1in Hookwood cemetery this asscoiation (pbut without skulloap,
ajrarectly, is often replaced vy stands ol satsonia tulpilers 8o denase
toat they exclude most other plants. Sut this spucies also fails where
8oils are under water for any length of tiwe and gradually thina out
urelope 10 occasional scattered plants.

Apar 1 froz the comwon reed MM}, which 1s found ounly
within the canks of the uck dilver, most of the nutdive speclea

that prefer acist soils seem tolerant of & range of havitaws. uven
quiie soft, zoisture loving herbs such as the pale knotweed (Polygonum
deciziens] and the common ranunoulus (Hanunculus lappaceus) can grow

in zlaces that are simply damp and sheltered whilet watervuttone

(E3%al a coronopifolia) can grow if the soils are sioply seasonally dazp.
Sbhrups and treea such as Capsuardna glauce, Callistewon salignus,
kalpleucs linariifelis and Leptospermum flavescens seenm tolerant of

gites near permanent or seasonalwater, damp sites, or even slopsa in the
cassof the swamp oak. Tree apeciea that coviously grow and reproduce vast
wogre there is permanent water (Angophora floribunda on Luck iiver)

or about impermanent waterholes (the fine stand of sucalyptus amplifolias
atsut the gully at #ellington road) seem even more sdapataocle and aole

39 extend out onto the undulating plain (New Street and 5t. Johns Load
for the red gum, Kibo Heserve and Kingsland xoad for the angophora).
Uiven the range of havitats towhich all these species can adept probably
noze formed doainant etands on the permament end seasonalwatercourses

but were siasply more common in the originsl woodlands at these places.
The stends of ewawp ocak in the Usmetery and those of angophora flosdbunds
ani zhe red gum on Duck Hiver seem recent and are probmoly dus to
disturcance.

(b) Zxpomed goils and Bubspoils,

Cool grass and scrub fires are constantly exposing thetopsoil but in zoat
Bepaons it is quickly protected from damage Ly regeneration from roots,
stems end seeds. Wwhere it is net ﬂ?%ﬁ #ubsodl 1s urought to the surface
0y ercslon or interference the habitat becoues & far more diffioult one
for planta. Soils that Decous cozpmeted, uaked hard by the sun, and
polished oy the wind and the reim offer few rootholds other than the
fractures that ocour in these vertically struotured soils. suusoils

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

dussoil @ on the Uuck Miver sandutons s. That rock uresks dows into a
Ticely divided clay that is sufficiently unstaole on slopes lor toe
surface run-off and perhaps even the impactd raindrops to underaine seedlings
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or to overwhelm them with debris. The red claye are also easily ercded.
un such sites each plonesering plant must result from a delicate
talanse that allows for the chance lodgement of a seed on Dare and often
gioping ground, ita nurture by rains sufficlient 10 keep 1t wmoist yet
satvthat heavy thatthey undermine or awamp the seedling, and snelter
wat neither suppresses 1t nor allowa a few days of bright sunshine to
cesgloate the seedbed.

Yes plants can edapt to these exaoting requirewents and the tougher end
acre prolific among them cam ouild up into quite large populations.

If there is a source of meed even seedlings of tree species such as
Zzsalyptus eugenioides, . pmplifolis and Angophori floriounds take

on the bared subsoll of tne bﬂlkdiﬂl in the eclay pite and sullies on luck
Ziver, AT8 having been a particularly good year for the germination of
ingohosras. Howeverz,shrub specles are wore usual with those species with
geed that hes adaptations that ensure it isspread wide perhaps being

ite first to co lonise such areas. Cassinis arcuats, which has wind

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

that once established it attraots birds which oring in seed of the

tougher wattles (Agaois faloats, A longifolis, 4. brownii, A. pubescen
ezd pea-flowered .lants (Pulisnses villoss being the most common though
Zaviesis ulicifolis and Dillwynis juniperina may be present).

Seattered tuftsand tussocks of tough native and exotic yrasses

ars also well-represented (Dgnthonis purpursscens), tntolssis stricta,
ECOSSSINKLEX Exagrostis brownii, Lichelachns sgiuress Paspalus dilatatua,
Symodon dactylon),possbily cecause their seed is windblown or spread

by anizals, and thers may bDe other grougdd cover such as Txtarskwwix
zax=ploma hunifusun and Herdenbergis violacea. Sut Kunzea smbijma, taough
often ultimately dominant on such soils, maybe avsent if there are no
fruiting specimens neqrly as the seed sesns spread mainly by windrthnrow
orwater. Hpkea serices is an equally prolific species, if present,
tbough how #o lerge-seeded a species the seedlings of which are Tarely
found more than a few JEuEmyards from their parents cams to be 80
videspread in the distriot is a nice guestion. Indesd, wany of the native
Brecles that grow in these exposed sitas are so light~demanding and

teir seedlings so intolerant of overmolist and shady conditions that

they may onoe have been -:.hn.unuum:,:ﬂrn in the original woodland.

Jut  nowadaye it ia the very oclearing and vurning that ocnce uay have
ceuse d an explosive increase in their numbers and spread ihba wide

taat threaten their very existance.

40 doubt in the fullness of tiwe the soila an thesd disturbed areas onoe
reverted 1o an eucalypt woodland. Today that succession need not occour
Sut zay Dbe cheocked by fire, further clearing, or be the interpositicn
of a new and phrhaps mors stable phase, that of grasslands which include
& high proportion of exotic species. Um parts of the clay pits on the
@82t Lank of Duck sdiver a form of the paspaluw couch and herp
egzociation and & mixed pasture of those and native gEracses such as
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Jichelacnne seiures and pragrostis orownii wey well estaulish if the

érea 18 ever kept free of minl oikes. Oowever, whereaver Casuinig arocusts
e=ows well in these pita and on parts of nearby sewerage and drainsge
fesewenta i1 end its essoomtes, Fultensea villoss end the wattles,

deem 1o Ue able to keep the gresses sufltclently in check for

Surther shrub seedlings to take. It may bDe that theee aruag, onhoe the
s0il profile tecomes more mature, could in turn be invaded by Melaleucas
or even eucalypte and ultimately becowe woodlands. But wherever the genes
of Kunzes ansigus are present +the sites with disturbed sosl profilea
vould seea first +to become Kunzea sorub, which is the typical
Tegetation type on much o £ the southern elaope of the Urematorium nill
end the rim of & sumall clay pit on Duck niver at Frinces load .

panzes sapigus with ita prolific regeneration, its need for intense lignt,
i%ts spresaing habit of growth and dense CENOpY, ite height, and +the

large masunt of litter it sheds, quickly becomes dominant in these
scrubs. Other taller shrubs such as the wattles, occasiocnal welaloucas,
particularly kslaleucs nodosa, iakea sérices and Uasusrina littoralis
#96m eble t0 remain part of the community by their natural inorease

iz height out ere able to reproduce only where the ground is more open.

=2all shrubs such as Cagginis arcusta, Fultensea villosa, Yaviesia ulicifoiis

and the ground cover of mmimwmkistroloms humifusunm, Hapdenbergia violscea,
santhonis purparescens, Zntolasis strists and so on at best linger an

“efore graduslly being suppressed unlessthey are able to colonise the
elges of the scrub. Tree species are rare in theexisting scrubs, but are
83 everywiere in the Cemetery and on the allotment om Uuck idiver where
s fregmenta of 4t  oocur. GSeedlings of Angophors flordbunds do ocour
cLesk oy Jowl with the Kunzea at Princes road and eucalypt seedlings

en estadlish on the soils of breakiays out I have not seen them do

B3 in direct competition with ths sorub. However, the Hunsea, watiles
and the like are relatively short-lived end the sorub would gradually

Ce opered up by deaths, windthrow and fires 1o the invasion of other
tracles, particularl y onoe the soil profile became wore mature. oeedling
@ucalypts misht only estavlish by chance, of course, out most seem to do
at anyway. Ultimately they would tend to dominate end suppress the
scrub and it would revert to eucalypt woodlund in wmuch the same WAY &8
208 of the ti<ree scrubs are now dodng.

(¢) The 2 lein and Undulating Land

bere the micro-environment Seems dependent on and difiers in each
Yegetation type. And the utrun';:p"n and cowpositlon of the vegetatloa,
within the range of possibilities nature allows, ia detarcined nowadays
¥Yery mueh by man and fire.

4t nodkwood 'the bush' and the 'burial grounda’ have alwuys Deen
ircoapatiole and 'the bush' alsg irreconcil¥eole with the Yictorians'
concept of's necropolic' as & beautiful garden of lawna, shrucceriea,
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avenusa of trees, pondipnd founteina. Yet the Lushland survived as
mansgesble Thezeda grasslands and depauperate Boruos slong swaupy uUrdinage
lines and gullies and out of sight over the watershed 1towards Unullors.

It did so and now even encrogohes onto the older vurial prounds only
vecause of & lattarday preference lor cremation that hes lel't some

wasta land snd iwspoverished the various denominational trusts. out fire,
until recerntly, vecans the trusts' one econvuio tool ol Mansgewent

and grasslends, sorubs, shrubberies and savenues huave Leen indiscrimminately
burned for zany years. GUrasslands and scrubs survived, estutlisnea an
ungasy egquilivrium with one another, and Seewsd likely 1o Decome

permanent vegetation types until grave-digging Lecame mechunised and
bulldozers were able to muke short shrift of both. The cld Ltate Hospital
grounds (which once included the Carnarvon Golf Uourse) have Teen even

more completely cleared of all but a few veteran trecs and shrube, perhaps
because '"The Cld Men's Home' was expesoted to be self-sufficient in vegetabdas,
uwilk end cheese. However, it may well be that these areas and the cewstery:
were at leest partly cleared for grazing much earlier as they were sll =
par+t of the 130 mcres of the 2640 granted kichard Hyde Jotts which

were HALN by the crown ky (sbout 18607).

Un Dugk Hiver the relation between the present vegetution types and the
Past use of the land is much clearer. Un Map Ill gresslande give way
abruptly to gum and ti-tree sorub s% the old property toundaries, the

one stand of tall woodland that has re-estaclished over some seventy

years is on an unmsable part of the Hillston market garden, and the

one other area of low woodland is on an ilsclated part of a property

on the weat vank. Once the whole of the survey area waa pari of a b6UU

acre grant given in 1823 to Jumes Chisolm, wariously nau.;a:ﬁ't in the bisw
corps, proprietor of the Thistle inn in Ugorge street, ousinessman and
then grazier. The grant ultimately became part of & larger estate,
'Svezley', nased after vhisolw's property at hedfern, but whether or not
it was wmuch cleared and worked in with the Chisolm family's othax
properties at barellan, Goulburn and the uland I can't pay. But
increasingly it pecame wmore poofitable to subdivide and sell the land
though, being low lying and near the river, it was surveyed into

farulets (see Diegram I) and not into suburoan alloimentss of the sort
that seemed likely for a time to turn the ridge towards .uvurn into
encther midale class Arcadia lik ¢ Strathfield. 1n lud2-3 all out eight
of the twenty-one allotments into which the survey ared wes Buddivided wers
sold to J.i. Gurtis who, perhups signilicantly, was a Gydney timber
merchant and ne, in turn, sold all out 8, scres to Houvert uhadwick in
1885. The various members of the Chadwick fuwily (sowe of whome are
sosetizes descrived in the transfyrcdocuuents aa 'surveyara') leld this
property intact until 1922-4 when the southern allotwsenta were sold wut

it was not untillj4é that they parted with the area which sow includes

the oeat preserved aress of bushlana. That oush, I would guess, survived
80 long simply because 1t was on tus large and possioly speculative
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holdirg. The market gardeners, dalrywen ana toe like unuuu}r could ill-aftrome
to let their land lie idlas.

If the sxaot coronology of all 1his uestrudtion 13 in uoubl 118 outooms

is not. No stand of the original vegetation survived not oven on

the billston property whers the line group of euoulypts Las Iegeneratad
Bince 1302 from a cleared vut Ladly placed chiciken farw. wost of the
Original species no doubt still cocur a8 clearing #ith awe and rive withioul
years ol lavoriows grubving and weeding is scuewhat akin to sowing
dragona' t eeth. The native species abla 1o Tegenerats frow rootstocks,
lignotusers and stumys range through the full gauwoit of slowin [foros from
ferns, soft herbas, areepers and shrubs to all the dowlnunt trccs. kany of
these and other species alaso seed profusely and would huve [ound a

clearsd and curned seebed ideal for their regeneration. frroofl of the
native spacies' tough, enduring qualities lie voth in the proportion

they atill fora of the species list and the Way in which thay still
exclude all but a few exotios fros most stands of Legenerated sorub. what
was destroyed,and that Probably quite quickly and pérhape iredewsanly,
was the struoture and composition of the original vegetation. Wor what
Wes once prooably an area of tall woodland or dry sohlerophyll forest
domineted by ’ E'ﬂm-ﬂ't fiorosa association has been reduced to
Bainly the gresslands and depauperate eucalypt and melaleucs BOrube

shown on the amfis. Both are unstaole, the grasslands being prone to
invasio n by shrubs and trecs, the_sorub baving a propensity to revert into
¥oodlends but fires are frequent, as often as onge in two years if
Bufficient cesd litter accumulates acout the vase of grass tussocks to fusl
Exart the cool grass that are most common. Lost woody plants lack

the chance to rv-establish and raise their crowna atove the flames

before they are burned beck once mopex. 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 regenerstion from stuaps. Jdysteusntlc olearing
Bay have first formed the grasslands end serubs Gut nowadays vandaliam
geens sufficient to keep them indefinitely as the dominant vegetation

t¥p 28 in most pluces.

(1) Te Grasslands

1. Grasslends in which aluost pure stends of Jhemeds sustralis are Jominant
occur where the land has been cleared a long time and little interrered
with other then by firing. In the Uewetery the lurgest ureas ure in toe
unused parts of the lndependentand wethodist vurial grounda out the

Bpecles has also re-estaulished its douinsnce on uzzﬁgﬁﬁu of the
Fresyogterian vurial ground no. 2 despite the uassive disturvance

there when it was in use batween 1690 and 1%10. (n Uuck Liver the

oné large stund of Ihemsds mustralis ia back a little from walliigton lwad
and is more an open, low parkland with & scattered UL perutorey of

fucalypts and ti-tree. Llsewhers on the dver wost colonica of the ygrass
4re soall and in opan gladu in the scrubs and woodlands. ‘ihe two variantis
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of the sjecies et nookwood form diserete though adjcining populations,the
gne 8 Such =cre ToDUAT, vroader-leaved and more glaucous f'ora, thé other a
finer, greener end smaller one which is the only Yorm round on Uuck diver.
bgth sre vigsrous perennials that flower and seed prolificelly in early
sugmer unlesa sirned in epring, & dry season peening only %0 allect the
height ©f =<t -uios. Tussocks are clowely apmced, lecves sroh over
between the= =3 al=ost touch, root systems are llorous and ag.ressive Bo
that there 3 little light or surface woisture in an widistrubed stand
for the seedlirgas of competing speciws or, indeed, for those of lhemeas.
Yet other szezizs ere often wesociated with the etands, wany of them
ground orcciis (durhks, Microtis & Thelymitra epp.d,uainly at liockwood),
herbs with zulcs or corms (Mypoxis hygrometrica and nuturulised Youth
african plarts such as fomules longiloliy, dreesie refracts, «nd lxia,
Watsonie and Tritonia sppsy the latter three only at Kookwood), ratoerscnia
longifolis (Zooxwood), Xgnthorrhoes and Losandra @ppej ang & e

low shrubs tca<t een survive if fires are not too frequsut to stup tnew
Tegenerating froa r@etstoocks (Lissanthe strigosa, Uhorizeus purvitlorus,
bosdasa buxiZolis,s latysace ericoldes, last species Lovswood only).

These grasslends persist only because they are often surned. Yet fire, whan
followed by wet mgcther probably helpe to estaolish the seedlings of ashrubs
and trees whieh, were they abvle tosurvive and to bulld up into large
bopplations, would ultiwately supress the light-dewsnding Themeda sustrelis.
dut in the c-zetery, so far, the b alance seems to favour the grasses.
tesdlings of soze of the old avenue plantings such as rinus radiata,

and Lugalyctas sslicnm do estaplish but seem to have oeen no more acle

thun the were zacwson of the native eucalypts (bucalyptus resinifera and

B, toretlcor=is; in mokkstingnoek: growing into fruiting and flowering
Bpecioens es cistinct from transient populations of saplings. ansopnorg
bakeri with ize rough, more fire-resistant bark and its early flowering

and fruitng faoit might bDe more succepsful were it more widepremd obut,

for whatever —eason, it is not. leptospermum stienustum therefore is the
one shrub & pecies that has bullt up large populations of mature specicens
but these are =zeinly in the burisl grounds snd in any case sees naturally
toDe scattesed and to form crowns eufificiently open to Le tolerant of

the grass. kelsleucs nodosa probably poses the grestest poxtential

threst to =<tese grasslands belng a species that is able to re-generate

on a wide racge of sites, one that is faust srowing, quickto flower and well
eble to puild up e population o f lignotubers that reganerais after

fire and provide en environaent suited to the estaclishsent of other

shrub species inwhich far more ahade-tolerant grasses ihan Themeca

are socnsupressed. Uut fires in the ceuwetery keepthe stands 19 helghts
barely aore <ten one or two wetres hign and proomoly help confine theam

10 the moister soamkage lines. Sowe of the wore cowson asscciates of
delaloucs nodoss im these saull serute ure thempelves less of a throat

10 the grasslands aa they are more fire-gensitive, iols though tue incate
acacias (Agacis parramattensis, i.desloats, . pubescens) sucksr froa

the old root syatem after fire and the heath-like pea fluwered cpecles aucn
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tonass villoss and + microphylla Te-genorate brofusely from seed.
Yet they survive in the scrubs and in more sheltered places avout the
adges of tha greasslands and wi'thfth- keroing of graveswhere the odds
against *teir oeing vurned are higher and could increase quite rapidly
in numoers if fires were less frequont.

In the s;en pariclands on Duck Hiver the situation is more ¢ amplex

&8 the eucalypts (Zucalyptus moluoanne, k. fibross 8ep. fibross, s eugenicides
E: dongifolia, Z. resinifers) and the ti-tree (ielaleuca decora)

Eust once tLave oeen able to regenerate succeasfully for thea to form

&4 uppac storey to the stand of Themeds gustralis. However, faw gum or
%i-tres seedlings appear 10 have established for quite sous tima

and the stand comes close to having an @ven-aged appesrance and

Day be tie fizpt phases of regeneration after thesas allotments

Were cleazed when grasees may or Bay not have Deéen a8 Comoon as they are
now. Most sucalypts are roughly fifteen to twenty-five teet high

unless ey have been axed ar out backby fire. The ti-kreeis also old
most of t2e planth bdeing from perhaps eight 1o fiftesn feet bigh though

the populetion of smeller stems with diameters froo i=5cm ip of indotermingte
6g9 as puch [ire-sensitive specimena can regenerate many tiues when
damaged. The laek of young eucalypts 1s partly due to the absence of

Dany mature, fruiting specimens but even where these are found there are

Bo seedlings and few young plants. The ti-tree, though also slow to mature,
does now Zlower freely and set seed and it Day be there are no seedlings
because the quite exacting conditionsthey need #f thay are

%0 estaslieh are not being me t. Young plants of Lslaleucs decora are

Tare everjniere in the Jdistriot but the one congestes, even-aged stand

of several hundred specimens I have come moross is on & site at

Hockwood 80 seasonally moiet that I wouldguess regencration cight e
abundant in a period of quite wet weather on a suitable seed bed. but the
moet favouras tle seedbeds in thase parklande are within the occasional
8uall serubs which already have a fairly full complement of shrubs.

Eere the ¢ nopy is closed and casts sufficiant shade to exclude all

sTasees otasr than scattered tufts of shadetolerant species such aa
Lmtufiii Sarginsta, K. etriota and Microlaena atipoides and there is

much bere sround. Onos the canopy ims opened up by fire, the acouwmulated 8 tors
of sd4d is setter able t0 germinate on #round ikat has a muleh of scorched
&nd partly surned ti-tree and gum leaves and the seedlings are the o etter
able to survive as there is broken shade and no oatuul:l.nhf’irum Eyeten near
the surface, The nearby grasslands, when burned, are often deficient

in seed,the ground tends to bare and unshaded at first, and such plantas
that do estzolish can be quickly overwhelmed by ths lea ves of the
Tegenerating tussocks and deprived of moisture by their estaclished,

quite sggressive root systems. Clearly there is no one, siople

explanation why the i;fanu has Leen tilted in favour of the g Tassea

in these perclands. But here, as at Hookwood, they form a wicro-environment
faveurable s fire and, being Iwpublie Places near residential areaa
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areas, are [rodably being burned so often that the tree und ahirub species
thet othervise would supplant thegrasses are now Unable t0 re-estauliah
their dominance.

ii. No onespeciesof grass ia dnuﬁ,?l.nt on oleared lands where the
original grasses have been much disturbed by grazing, clearing, levelling

&nd 80 on. Usually the mix is of native epecies @M;Eﬂ&
Zragrostis brownii, 5. philliples, Agrostis sesuls, As _gvenacea,
Aristide vagans, and Danthonis sppy partioularly fanthonia purparescens )

with & larger proportion of exotics, particularly of the spaciss that
4re dominant on the cleared, s easonally w et drainage lines (rpspalum
21l atatua, Cynodon dsetylon, Hrisa minox, Sgtaria geniculata).

Themeda 2ustralis,if it cocurs, tends to form Buall isclated wlonies ox
Bolitary tuseccks as it is killad off by over-grazing

and does not eadily re-establismh an diotawbed soils. The density of
the sward varies with the season & nd the aolsture etatus of the

8ite and zay be very closs on drainage lines even in dry seasons but
quitesparse and n in exposed places. Usually thers are herbs, some

of them such as Centaurium tenuiflorum,xont L. axyrthraon,aont linun ey
hiﬁgg and Misepates orontium tolerant of a wide Tange of sites, others soeh
a8 Lotus ancus tissimug,omd fmosa andao on forming

2 substorey to the grasses on molstersolls. A vari ety of snergenis

suah as the dook (lumex erispus), Verbena bonariensis,, thistles (Sonchug spp.
raiun and rushes (Junous epp.) alse cocour. Grusses such as

Julge broscides, V. nyuros and sporolobus africanus near tracks and

kikuyu (Fennisetum clandestinum) near dumped spoil can build up quite siseabla

local populations or even, in the cas e of kikuyu, exdude most competitors.

There seems to ve an uneasy Dalance between the speciss in these stands.
lifferences in their growth hadit and their sessonal flush of flowering

Ho doubt help the low ennual, Hpizs minor, and the skddder nativa

poxennial, Dichelgohne soiurea, ouild up such lazge populations

in & pasture which in wintsr often seems to be aluost entirely coarse,

lealy tussocks of paspalum. Hut their quick response to the first warm
8;iring rains would Frobably be of little avail in the 1 OHg Tun ware

the more sggressive but Borex warnih demanding FaBpalun not cheocked

from Leeoming rank and choking out most of 1t competitors by repeated burning.
ihe cozposition of the grasaland also changes #ith the moisture staius of the
8itewnd might therefors also vary over a aycle of wat op Iy yedra.

The moistast sites ave very much the preserve of the exotic grassas

énd herbs with only Akrontis 9pp. smong the nutive grasses belng at

81l common thoughboth dichelachne soiurss and Ideorxodaena stipoides

Lay be present. DBut native Speciea such as Uichelachne seciurea,

ATggrostis trownii and arjetida vagans are wuch more Bugcesalul on dry

Sltes end are ableto bloom and set seed grollifically in a dry season
such as that of 1376/9 when the Fespalumand couch remain stunted and
8carcely mdle to renew thair crowns let alone forg cules. [y eugh
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ares s, ingeed, these grasslands may be susceptivle o invasion by
Thopeza EuMtralis. For that grass eeems to uve Te-egtavlishing on the
ary ex osed soile along the southern ooundary snd along tne tracks
through the ald dairy on wellington Hoad at Luck diver. .and if such

&n imvesion 15 possible during the Tecend cycle of wet years it ig
congeivasle that in the past the grass could also re-sstaolish {ita
dominarce on the well-drained slopes of the older burial sTounds in the
Cepetary.

bost of these mreas sesnm to bhave veen d isturbed too racently far there
%0 be zuch evidence of their having been inveded by shrubs or trees.
However, acout tverley Hoad on the east bank of Lugk niver e populatian

of wattles (scacis faloata, 4 . longifolia, A_parmmmatiansis) and pea-
flowered species (Fultenses villoss, Yeline uonepessulana) have ouilt

Up emong the grasses on dumped heaps of spoil. The s ame apecies and others
from the rim of bushland along the river [hww‘

& eugenioides or k. glovoides, Angophors flordvunda, Lonundra longifolis,
&nd even Clepatis aristata) are invading the grasses that have taken

over the western end of the old HEillston warket garden. Uowever, both
&rsas have bDean MEM fire for at legst threse Years, probecly more.

And though they suggest that graselsnd is oaly a transient vegetation type
in this district the Buccesslon to woodland must surely be & very slow

Gne &s even the Hillatan property, ésolated though it ia Ly the creek and
Toad, has nonetheless suffered a quite violent fire in recent Years that
has killed oz seriously Hn&iﬁm & number of lerge suculypta, cut back the
Tegenerating trees, and led to the formation of £ a fairly meture sgcond
feneration of wattles mnd pea-flowwred species,

{2) Sgrubs end low woudlandg

Ti-tree and sucalypt serub (or veriants on it in which such species as
ibgophors bareri and mm_% X sleo doadnants) is toe
Lot  cozmon typ e of Vegetation on land that hag beon purtly olearsd
Or which has been recoloniped by shruba and treas. In placee on the

v est bank of Duck Hiver the eucalypts have become dominant and are tall
Grough to form a low woodland .

4 t their simplest the sorubs are dense stands dominatedoy one or another
of the three more importent ti-treea, kelaleuey decors, U. nodoua and

M. styvhelicides. dSorubs in which thedominant sssrey is almost aolsly

of Ualaleuca nodosa are not aa common as might be expected of thim
Bggressive and tolerant S8pecies, the only one that is visibly and aciively
tolonising new ground at present, but they do oocur ip Hookwood and as
Biell stands on the Luck Hiver., However, thay are rarely taller than
Porbaps nine to fiftesn feet and, as thg 8tems and crownms are Gudte
fira-“naitj,rn. Bre at constant rigk of being cut omck by the [lases, often

* eound level. Melsleuce Styphaliotdes 15 414 fire sensiive
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and en indiffa=ent colonimer (and thercefore, perhapa, has veen elizinated
from Xoskzood ) wzich is rarely a dominant shrub. dut waen freed froa fire,
a5 i1 hag seen oy the wsxposed sub-aoils of the deep druinaye sasswent

on the sest bame of suck uiver, 1t cmn lorm tull scruvs which so Lavr ure up
i0 absut fiftesn to twenty [feoct bigh. delaloucy dosura, lliia w. nodoss

i ulzast ubdguitous and often is dominant in tuller acsuus up to

Tifteen %0 twenty feet high. Hedght for helght 11 seeus W ve «ile to
bulld up a atez with a greuter diameter and perhups & weaier ithickness

of fizee-resistant cark than either [, nodosg or 4. stypheliciden, its

CIOWn B eéna 10 Zave a distinetly oettor ability %o ru-2staclish 4if

&T:rn:r.nd. and, cespite its thick-stemmed, umbrageous habtit in the open,

gan fcorz sleader stema and nurcow orownd in dense stando that

maable 1t 10 grow up into the danopy even of woodlands in ¢ ompetiticn with
otner s<cive, perticularly the euoulypits. bkore ususlly the seruve are
80t monoszeciilic stands of a dowminant tl-tree uut nixes of several of

the specisa mentioned and the saplings of some of the rough-barked

and fiprous bacsed trees that are wost convenienily descrived as vuing

'ti-tree end euscalypt sorubs'. The trees (iuealyptus fivross ssp. idbrosa,
Laresinifera, srzophors bakeri, Hyneavpis glomulifera, the lutter two in
hookwood cnly; selomgifolia and Yemgluccans) noroally co not Iors

fairly pure stands,the Qe exceptlon being that in the lresbylerian cemetery
dominsnted uy angophora bakerd, a species which has reproduged so freely
from seed end suckered so aggreseively from the omse after fires as to

bave formed a low sorub four to eight feet liigh. Hlsgwhere, the tree
Epecies tave growih forme and a frequency th.nt range from low, rire-senaitive
Erowth Ir3s occasional lignotubersm that way oe part of ine growndstorey in

& S0TUD, througo B pecimena that are co-dominants with welsleuca decora

in tsller serubs, 0 stands on the west Dank of Uuck wiver up tb thirty fiwe
to forty feet tigh that are becoming douminants in their own right and
forming either .rassy low woodlands, usually wmhere Nelaleuca decora is

on iz .ortest elezend in the stund, or low ehrubby woodlunds where it ie

not.

The scribs owe their form and thelr very existonce 1o the ti-wrees. The
innate vizour, adaptability and persistence of the thres ain syecies
Lave mnasled thex to profit most from ths vlearing of the original woodlands
80 that nowadsys they are almost uvlquitous, dominent in wost stages ol
the succession, and the species to whose ecology others, even the
¢uoalyptis, have 1o adapt 1f they ere to survive. However, when young
the ti-irces are rarelys o denss ihat thay are aole to exclude

or suppress other plants and ususlly there ig & wide range of low
sliubs, heros and gresses present. Wiry panic (sntolasis stricta)

ie the grass most able to adapt 1o thew but the shade toierant Leadow
rice grass (Licrolaens sid ) 18 aloost aa couzon wna usually Thiere
Eay e fzeciwens of most of ihe native grasses colluoted prosent.
Scattered nerus of open grassy places and the woodlands wsy also colur -

Buch plants as The ground orchias (sicrotia spp., YUAUTLS Spne, Uhelyditrs 8pp.)
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and the trigger flower (§tylidiu: graminifolium) at ioockwood, various
Locendrs sppe Dianella spp. ,axd daloles (uenscio hispidulus, Vernonia cinersa,
Eulaagﬂﬂn bellioides, Culotis cuneifolia),xsmd creepers Sucl as

Olycine #.p. and Myrsiphyllus ssparagoides andao on. waruss of open
places sush as the watiles, various pea-flowered species (fulteNasg upps,

laviesis ulioifolis, Dillwynis juniperina, Indigofera austzalis),
Fimslea linifolia, deisies (Llearis microphylls, telichr disouif
blaccthorn (Hursaria spinosa}, bottlebrushes (Callistewon linearis, U.

¢ pimifolius, even O, salignus) and the low growing sLelaleucas

(4. erusescens, E:.M} are usually wWoTo conmOn tian BREClLMnE
of species that prefer molster or more sbady Dabltats sush as

rolyseizs sambucifolius, Pittosporum undulstus and dreynis oblgegifolias.

but onee the ti- tree oeocomes fire-free 1t amsy form a dense etand of even-aged
gtezm, even if originally the worub was 4 plecewsal ageregatlion of many
genara tlone of seedlings about & core of [rulting speciuens and not the
outcooe of ane profuse germination in an unmsually good seseon, and those
gtems may f'orm & canopy ao couplete as to supress wost other planta

unable 4o mateh their rates of growth. 1" souwe slmost pure etands of
Melpleuca nodose on Uuck Miver, for example, the canopy ie rarely more

than 8l x to ten feethigh and few plants other than tough herbs euch as

lienells caerulea,usd Losandra spp. and s few tufts of tolerunt grasses
cen linger on in the dense phade and the scoumulation of litter. Low

stands of Malaleucs decors and We styiheliocides can be equally intolerant &f
ground ,lants and low shrubs. But most sorubs are more diverse end more
8tructured, the dense canopy of an upperstorey of L. decora tending to be
Oroken up by eucalypis and the taller wattles so there may ve sufiicient
light for there %0 be a second storey of a few of the more fire-sensitive

enruda, including ji. nodoss wnd ws styphelioddes,end & little more

Eround cover.

Fire, to the extent that it helps keep the ti-tree in aheck, dovs much

to diversify and restructure the secruba. &ven the denccet of them may
bure and heve thelr cancpies out vack, 0y & cool grasa or litter fira

if orly about eight feet high or if there is a secondery storey of
ehrubs, by a orown fize if taller, and once the floor ia opened

up to light it forms a very favourable seedbed that is susc cutibla

to invasien by other plante. Often all that resulis is an opheweral though
flourishing ground cover of fire weeds from seed which nae been

washed &® blown to the site or brought there Ly birde. Ua Luck Hdver,
where the store of suoch seed sesms somewhat greater than that in wost
varts of Hookwood, the woat common plents to aprear are short-lived

herte such as relargonium inodorum, Yolymeris osdycina, senecio bipuidulus,
solanus spp. and oucasional Fhytolgcoa ootandrs but shrub species

day also establish, Capsinis arouata, Helichryeum dieswifoldun,

Lleardis wicrophylla, rimelim linifoliau, Fultensss villosa,

sgucis falcata, and Acacia longifolis being amony the more COLLON OnNEE .

89
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.ﬂuauiunl.ll;r these seedlings uey come up 80 yrofusely sbout e edges of

& sorub as to chokas the site and are gradually thinned out oy lack of
Eoisture and ligot as they compete with one anotier and witu tha reyeneratiang
-"I.II.:I- suckers and crown ehoota of the ti-treae. 71he .lanis, therefore, may
‘be short-lived, out depending on when they estadlish ami Ule seasans

‘that follow smome (usually the Cassinia, Fimiles, snd sows of the helidiryssa
and Olearia) way cloom in their firet year, others in thelr secona or

in following years, the wattles being the last 10 oature and often tha

enly ones that are able to grow up into and diversiiy tne canopy. lore
rarely, at lsast nowadaye, eucalypt seedlings can invade the scrub of
$i-tree in much the same way, there being ocomsicnal tell stands of
Melaleucs degora in Hookwood where young, quite slender eteausd .,

small crowned and very fire sensitive aspeclmens of hkucalyosdds resinifera

are fighting for a place in the canopy.

But fire can alac simplify the serubs if it is too viclent or to00 [regusnt.
On the west Dank of the Duck Hiver in the summer of 1975 (I would guesa)

& sorub fire killed off many of the emerging eusalypt douinants with steama
of less than 10 cm. D.b.Hs and reduced many others to lignotuberous rogenarat—
ion thet is now simply the equal of the original understorey ol ti-trea.
Populations of same aof the fire-senaitive wattles and pea-flowered

Bgecies alac seem to be rebuilt only wly ufter fires which in any case
need to be at least less frequant than once every two years if the gene
pool of even the moast prolific and quick-maturing species ia not %o

be put at risk and exhausted. MNeverthless, the interplay vetween fira

and the natural growth habits of the ti-tree can also help oreate naw oppor-
tunities for othe® species to racclonise even the densest, mono-specifie
sorub. Yy constantly pruning off the lowest Oranches, oy weeding out

wesker specimens, and bk 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 groundetorey can graduslly develop, one that

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

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

Bore open then that of ths ti-trees.

Grasses are the most common ground cover wherever dglgleucea deSora

is an impeztant constitusnt of the tall scrubs and low wooalanda, pernaps
hnmﬁ?fm and because Of the shede cast by the canopy, or perhaps oecaus.-
of some past factor in the succession that eludes me. at 1ts simplest,

the award 1s mede up of species diatributed in ways that corrvelate nicely
with the molsiness and the light ptatus of the uirferent sites. at the

mont exposed, sgascnally dziest end of the spsotrum in ﬁrﬂuy Eladee

kangarco grass {M} may e dominanty in moieter areas of
deppled shade meadow rice gresas (iicrolaenms oti,cides) is wost Couwmong

between the two extremes there tends to be & mixed stund with meadow

rice gress, oargined panic (bntolesis marginata) and Xuxmui hedgeliog yressea
(#hhincpogon ovatusand £, caespitosus) wore frequent in sheltereu sitaos

and wallaoy grasses (Danthonis spp.] three awned syvariresses (mainly
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=T,

'?-:Eﬂ“ﬂdl vagans}, 8 pear yrasses (Stipa spp., particularly stipae nervosa =xp

| var pervoss) and short haired pluse g rass (Licheluohne sedures) and

 loves grasses (szagrostis brownii and s. phillipica) more com.oa in

-:5'-mu oxposed places. SHowmse species ahow a wide range of tolsrance

E llnus this sapectrun, the wiry panio being one of the {ew grasses able

I %o grow on exposed bare soils and yet able to tolerate the dense s hude

i about & substorey of ti=-tree whilst short=haired plume grass is almont
ubiquitous. 3ut many sites are too disturbed for these uwdaptations to have
Borted the grasses out. Themedo sustrelis and Stipa nervosa, for
@xamp le, persist as constituents of the sward in shady woudlunda

- though they seea uneble to {lower. Stands of jicrolaena 8tipoides end

' ‘Zntolasia marsinats censurvive in neat ciroles aoocut the stuaps of ocut
ti-tree in open gladee or as larger stands in areas of felled and clewred
sorub, eomewhat thinned and weakensd it is true and unaole to [lower
freely or srow well in dry seesons and therefore suscepiicle to Geing
invaded, often 0y exotice such as F¥gspalun dilstatus, Lotus anguotissisus
and Scutellaria racemosa. aore usually, the few herbs that occur in
these swards are natives such ee Dichondra rspeng, Folymeria calycina,
Hardenbergia violaces, Hrunoniells australis, Viola betonicifolia,
Lobe ata, zesevola albida, kyopomkua deviles, lylovhora caroate,

and even the maiden hair fern [&g&tg gethiopicumj. sut all are far core

ooumon mhere the grasses are sparsost.

b L]

« ] T

—zEE

ﬂﬁ/mwdhrﬁ
The wnderstorey of sphrubs and tall berbe,inolude a nuwober of shade

tolerant or moisture sesking species, many of them having seeds that

&re prodably spread oybirds. The cheese tree (Glochidion ferdinandi ),
Ysalanthus stillingiifolius, the pittosporums (iitidsporum undulatusm, £
Ievolutua),the lantana (Lantana capara), the privets (@ainly ligustrus sinange )
are some 0! the lese successaful colenistaj sreymiu ovlongifolia,

dbyllantius gesstroemii, Asparsgus ofiiginalias, wywsipnylium asparayoides,,
Lapenes veriaoilis, Notolasalongifolia with their adility to swrvive

Or even zultiply after fires by suckering are sose of the wore successful
ones. Lowever, shrubs with a wide range of t#olerance way esatauvlish,
Bany of them being fire weeds and plants of the soruvs and ax osed

places such as tne wattles, rYimelea linifoliu, delichrysum dieswifoliuam,
Ulsarie micro 1la, tultenses villosa, dgviepds ulicifolia, Indigofera
austrelis,, the nop bush (Lodonsea triguetra) and even accasicnal

Casuinis arcustsa. Usually such Plants are scattered specimens but in a few
2laces on Luck Aiver that appear to have oean fire free sous of

theam have ouilt up into a dense subetratua of saruocs beneath the sucalypts.
Uné such dtand 18 a nigwxa?iyﬁuﬂ%h, llwyniay Helichrysum witn
bccasloral Lpacrida. Uthers include smell stands of speclea that

elsewhere are only ocomsional plants in the sQruts, the one [wpulation of
the fire-scnsitive lasiopédddan parvifloruu having Geou ouilt up oy
g2edesrried vy Ilowe of water, others of Hulingis pannoss apperently

belng less epiieneral as the speciss both seeds prolifically and suckers froa
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L ._.“. z e T fire. Howover, fires ssem to nave oeen 100 frequent
" 4n acst Flaces for a continuous low strstum of shruos to form. IToRaOLy

|| Gonstant ourning has also graduclly reduced the reanants of an older,

 tall ehrus and low tree atratus to isolated specicens, tne £urTajong
(zrachyehiton populseua), forest oak (Ussuarina torules), olack she-oek

' {gnm littoralis) and the dogwood (Jacksonis scoparie)oving on the
| ¥ezge of extinction. However, the native ¢ herry Ldm@j

 Tegenerates well though there are only a few wature u pecicens.

.
3
‘e
'
¥
%
v
i
4

The cozposition of the dominsnts in  the woodlunds wnd scrubs has alaso
been altered, probably mainly by fire, and in  ways other tnan the
the o ovious oims towards lelaleucas at the expense of the trees.
Tha two du:}.int especiea in the ortginal grey ovox-broad leavea iranbark

g molug L. fibrosa) assochdton are aleo the last to mature
into frulting specimens awd are, at oome Btages in their growth, &RONg
e most fire sensitive specimens. Thus a single f irs either killed
outrigat aany steRf/E8°2° BR8240 1esa than luea. uuy or reduced then
0 1 imgnotubers whilst most of the red mahogeny (Ls vesinifera) and
the woollyoutt (B. longifolia) survived, the crowns of  the
woollyouts usualling oeing the ones least damaged. “The woad=-lsaved
ironocark is - onetheless well represented in wost stands Exiwe. sinoe the
stess of & sligntly larger wirth have wdkve insuiation o @twe on the caubium
and ihe deep furrows in the bark thut sees toue the aonilles heel of the
Joung saplings. sut steus of the grey 00 X Temain Busosptiole tos evere fire
damage much longer and, onoe cut b &gk 10 a lignotuver or stump, moat
Brecizens have greatdifficulty im reouilding a crown now fires are so
80x20n despite the rapid inoresses in height they can make. In the
Boruds at zookwood thers are now only several stems left. Un those 8% Luok
Hiver thers are many more but very few are frulting specimens. & careful
cheok over three yesars aof the stand at the southern end of the lwogneath
Uolf Course and a more cursory cne of bart of that on the west vank
Buggests that the grey box does not flower until it is acout treniy five
feet kigh and then anly inditferently, if at ally, unless the crown is
bealthy, vigorous, well-developed and free irom wuoch competition. unly
Bpecivens wiih a girth of roughly lH-24" Dok or wors and with good crowns
from 4u-6Lft high (vut again im open situetions) seeu to [lower and
fruit well out then do so 8o prolifically and wito such & fing
ingitference to the state of the season that this auet o e one rewson for
the original dominsnce of the speciss. ‘he Urosd-leaved ironvark eeews muoh
Bore of & 8 puradie cloower with tne size of e orep of u lussom, it any,
jrooesly ce.endent more on the status of the site and the neslth of
the Lndividual etem toan the state of the season. however, there secas
10 0@ & sostter of specimens witn orowns thet wsy have, or soon will have,
the potential to rlower and others that Lay e recent vegeneration and
Bot pioply degenerate lignotabers. Hut I Cannot fairly ¢ ay eftor three
Years of searching that I have uoon seadlings of the grey cox (wadich,
interestingly, proved difricult to ETow In the nuruervy as they are
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| aze susce;tidle to attack by uwildew).

'.-'l.'hd shift 10 tree speciws whioch are quick to wature and ITuit or Dave
fire resist:nt barc<s has probably wost favoured the angopborss whnigh
m Lecozing dosinants in esome pleces, angop ore lloribwwe along the
\Banks of suck xiver and Angophors upkeri on woist druinege lines in

'ﬁm £ Tespyterian ourial ground. Uoth species hsve & s irikinga pility

%o colonize exposed sites, to gquickly ouald up lipnotubers, 10 sucker
j Profusely efter fires, to form o tems that are soon protecied uy fire=
. resistant Lerky, are able to flower and fruit et heiwhtu of xonly

five 10 sint fect, and set wuture seed wiinin four 0 5ix LOLTOE.

The turpentine (iymeerpis glomulifera) and red manogany las Tesinitera)
: ‘though rot sowell endowed (see table over) nonetheless are suliiciently
fire resistant to have become two of the WOBt COMLON tTee & PECies &t Hookwood ,
the turgenzine perhaps veing the more comuwon beceuse of its epllity to
Sugker frez the zoot system and lorm thiokets once the wsinstew is damaged.
the woollyoutt (& longifolis) aleo has a surprisingly fire-resistant
erown ecd cark ano these attrioutes as well es a rapid rete of ¢ rowth,
Particularly whem the tree is ocut, and an ability to flower when young
have helped the species becowe m ore common on Uuck liver than it
Probeoly cnee wes. bore ﬂra-unni“va specles such as the stringyvarks
(s sugenicides, £. globoidea) and the red gums (L. auplifolia,
L Emﬂﬂ’nain, 5 tereticornis) seem nonetheless to have 0 een aole 1o

ineresse woeir nuszbers because they are quick to maturs and « loom
prolifieally, the stringybarks once their foliage is msature at

heighte of soout 1lu=12 fest, the gums somewhatsooner st aven b=tift.,

&nd because their seedlings seem well able %o estavlish on difriauly
Pites such ia bere subsoils or grasslanda. 4 dep tations of this sort
which ne dount cnce helped them coapete with the VoM wnd ironULIK oeel now
10 allow wremto xultifply at the expense of thosa spucies, particularly
the grey cox.

(2) Tall woodlands

bots sexple areas have been so long cieared of thieir original vagetatian
that even wie best stands of trees such as tucee apout the sillston
Properiy m suck Liver are regrowth. oSut the [ruguentary evidenca
proviies ¢y regeneration of this sort and Ly the few veterun eucalyjpts
elsewiers sugyests that poth were onoe wress of vall woedlande or ary
Bchlerozhyll forests sous GU=BUFt. high in whieh the d cuwinants

Were species of the drier cley solls of the sydney basin, the grey

Dox end oropd-leaved ironbark.tw(an & . woluccana-= fiorvas association)
However, their uaoci%‘]&iﬁn ware both species of tne o rier areas

Buch e & longitolia, B loreticornis, s.eugeniuvides, species of




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

— i A g i

TFeodlire fooir ol |?f.a.::.'~..f it s
(el o

cee | Phcdere: | | andiee,

fuade _1:’.1'_..:) +

Fodemrrg, =

e T T e S e
‘:.r ; o T S

CR L SR Vit e A g

L e S Ea

|§- A - I .ﬂ.q i & J,-'H..-n.l.u o o P
J{fah:‘j./ ! f""‘z" Airt JL Moy g B
Forudisin e Oof o ar i
"J.- s é' ) ] T s sffy Bt S efoatunt
/"'Hrl;; Lp e andl] ;‘::}:-# WA Sl B e Sieteh el
crm::'zw"b et I T
5 'u-ﬂ“r - e it L . A I =g ™
. Pt T T S T L B e S
Blreny A e B T e 1 P PN b i Popnpr A 4
i lliudtnn | §prin®h | Firmin T Freie Feppiegas b.-...)j.a
P T T

R ' - £ o e LT
M ‘(‘a e ’t.'-t m{“ J}.‘: ﬁ u\:-;r‘u :::f‘::-u.-l;r -’:_;f:!-.ff. T‘:-Jur

o AR Rk P

e

.12, ..'r e 4 il i -t AT =i Y i
: '?-ul"":‘"..'-?{ﬁ,* e rends t’.lw .-.-r '_:’.i’.:' q,r?.::;. £ "'::__:E-r
: A el Pl gt e el TALE
- Gt 1 conded e Fienid & Derlmyl?
@ Spogd| thmenth| Ginc §- rnd el ol 2 frvie Pyt o €3
: At Sepl AE L Tceretig 2)
AR e A ;3":5;::1 ‘:‘_a__%gmﬁ A-".'.ul)r-n; .-&ry

slweray | AL menky P | e[ —_— = =
Time v - ﬁﬂ;’}f;ﬁ‘“u’“*ﬂ eweir,

; f A ¥ E
2 monks 7] il ,}fw My o S g fun | o

| o e, e it & SLCRE SRR Ve

Flowerny | RO st | Sbmend] Wl G o™ Orenonj iy

|
| feide :
5 ‘5 % s Lot Crecdl Banaas ; dem seersy
: .-m--f: /ﬂr; e Brpndly | Stmmin | pepan P @S ) i, s ..am.::,: o
| Loy t forrrad e, ﬂt‘ll-nn-udu-nuﬁ.f—ﬁ?h _.4'.-
, i Botdd Ertes fhoras, Kopiweng -

i Hll'lfl :};-ﬂﬂ"ﬁy o SV u—n‘Ev PRI, Hetvef Feen Weir o L—,_-,,,,;_x;;'

B == sl ey
2 Losvendsd Mebo Hesnn %,
5 | F B AR ) Tibiiatn oo
; fil et e’ Aoy s Ko =¥ v Aty
._- &w'“,‘?}. HEw 1 EaBl e o Cetut o€
e ‘:%"*F":—'- i ﬂff::'c -;j-vumalk et ..E‘wx
s £ e .-f 1 i el LE Ehln.; o Al L LV
o e M;:ﬁ'-';;' Almemdls | Ceoneies QAL | Srumpid Dikicody 0. _.,2_:, 'ﬂ:‘,r,;:y"
m ey P ? Aefve Fo s [Te
e wees Fie '
E‘:ﬂ?:;:"i;: 4 E . f‘:'f'-f ¢ hiennfifed  Arokevend
. e Ay s Aty i dafrit TAece
| Fp 7 r.aﬁn'fi(;.i- Fi * Nk i Loty
i i kg ¥ wa‘.{_n{u.-n-rl-u I -"'T-ml“J Rl [ =
| e L O T .-(ld_gwi;;-’",-_y: R

-‘;I"‘""J' . ﬁ:},} LAY ;:,..-e‘p‘ Pt L e
Bihte ~ | & K&y An rinved.

by B
o i - ; ' i Chattibndy Abuted  Selveesres .
LI ] -‘y J 3"’[‘# :.F...-mnd. 6.11.1.-.-;'& W afe ﬂ‘,":’ ;'J?'rn.-f, A I_{;f_,
(L = el g, Avre '--’f-ir-tf-‘l‘f;,“pﬁ i

s ot Be  afi e

% ik . s i fu v, ity g ThaidkeAy
.;:fi.'.-h ; l:;-u-"w-vt.u" f/‘"ﬂ"""ﬁs P f_’; P E erqﬂ-;;" At i dﬂ:‘t.:' ,;r::.?

: e li.':ff--za 54 ekl Fen e
et K - ;’:ﬁ-hdjh‘ Eip = s R e 4 i
 Qune St ro10 Bl Hatiomy | Emponty] CHntusly Bk puborsdjut v Gouds
o St g wna | bmonrlsl syind, Aeyenss Sork Aot
?W? ./p dradvag. v :7

it ? 2 Jr | [y
: Ve L AL R el
roicde = [ 1 vl Bl .
; Wb olews) |ostecsaid
et 1 T ! L o Aty Maared ) Aar £ fek L]
[ 1 5 o L i) ho ! e, kbt § cnil gt e
RS S0 e, ,4:#.;} S | g T SN (Fane, |
Ak - g 3 EmuA s P ':ﬂ"“ﬁ',"a. -.'..'A-J:'.h y,..}{;. e
i e B Hren = el - e e [EL T8 tlu.-hn-.{ P A T Seddfrariad fosds sl
b e Pl &y 1:;:‘:: il ! /'E::Mhd-’ Fresnprecen enedesy aed
ek b ¥ Ir_;___ . 7 . --.f- Feluck, R PR e T T 4 /J"t;-&-rfa--hu
- A — i e i e AT . fftﬂi‘lr,y F T o

P | B .



Cunninghamia 13(1): 2013

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

= e
-
>
=

.ﬁ‘.ﬁ - d-ﬂ’-ﬂi’

'a!’w&%-" s
b eroaylon.

Celrvpctine:

rphades 552

Fatlia

mellodars

MUY oy

_Selgnc,

AEted e lpTeadi |

ﬂp‘.l f’.‘uf}'ﬂn

Ve o
Ve -
& o
L‘__ T
o .'.i' PR
c? -
0 o
A A
o A

R? ©
-

o ? .

2 3y

R7
P
L
Y
£
~

r

X B v X

y

2
o

O RA__ R

R

A

=D

o?

R

P
o4
P
»
4
Y
i

WL ¥ L irsyre
HL TV

Oletisignnds
P,

|

Dl=s Pk dipe
Al e Acs,d...fu(

I:n-lf-\-ﬂ-fh- [
Crarpe, Jinds A~

A -

f\-&u‘

-

L h-w‘l?
S nfiad

IY salcicades il

1o
S= fuboadianal

So-

STalus

50

S0

i

+_(J.-.>)

— (50)
50) |

JQ:’-'H-L-

CHE v gl :11]

duvrass I
e,

|
Harmg? *

Hodoe o=

_le
A seles
A siles

A yoes

B s ifes

f:’ffjiﬁ!\

A seles

ﬂq e
JMHJ

l-t'lf:*'lm“:;;
kﬂfﬁ(ﬂ-"{?

Lmp v
HW&J;\;

L,
2 aides

§he femad

umﬂ'nﬁd‘iy

iy
aa.a{.,c:«&«-?
mmuﬁ?
FE AT ,43;.,
derctul wﬁ-c.;
Conddubndt :9‘?

iyt &
aufzif::.l

TASE  §i'Bewsg
e Y T
Moudsire il I o . _,1:
el | Tome |
. Frort e |
Jid metarny| L emedta | v
ind | ~
T T |

Ll 4
Sl

s .
Sty
I Yy
Strenyy 1
Gretm

e

all gk _": L

| AR e

Pl R 5. TP T |i £

Jirm-..-f {

P : 7
s -..;,, 1

= F— 3
L g - #
et
n..,...-':--ﬂ"

b FE wwey e |

Sunp debenyy o
2 q

I
I
Hannag - |
sblatscy | |
¥
..l'..ﬂ"-..-r""
o
--ﬂfl.‘-o"

-~

Ilr

A i i == |I
P T T

ot Tay 7 A% 1
e 4|
e |'.‘r...,,uf._-:l'

N - I! 1

[ cmmarn
Tur F i .lj'-_j !

S P = .'.
ST 7, :I -}

i
i
il
|
I|
{
|

95



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

-2l

BEMttar arean such aa angophora rloribuwnds wnd s.resinifera and species

%ﬁ'pr Ve sandstone soils and their ecotones such as the XM anjoonors uukerd,

. the grey gua (H. punctata) and the seribuly gum (u. sclerop hylla).

5
7
&
|
i

| most of the vexteran euoslypts have the small butis and much urenched

i und apreazing crowns of open woodland trees that hisve slways ueen I ree
| of mueh cozpetition throughout lifetimes thet must e of at least
bone hundred years to judge from the yardstick of tne eight LTEY 00X and tnalr
| taree ofispring avout 296 Park Hoad - at least Iifty years in 1ne L Towing
{ et e ltzle aver a foot a year snd fifty years in which thoir neight
- Bnd contour are known to have changed out little. 2ut reonents of thim
~ Bort are crobaoly atyp ieal. wherever coupetition auwong the trees lhus
‘Been lexce, us it has been on parts of the uillaton PEORUILY,
the form of the dowdnants in the stand has vecome that of forest trove
wWith long slender vutte and shallow small crowns whilst thet of the
receining closely epaced specimens is of long elender, Bgarcely Lranched
Poless Uoapetition has also forced many of the Dox and ironbark on the
west bank of luck Hiver to adopt much the pame growin huoit though these
Bpeciaens,of course, are far from being the sixty to elgzhty feet hizh of
the older stends of cox on the 2illston property end the ironvarks
in the State Hospital grounds.

‘he composition of the original stunds of cucalypts ia awe of an open question
But in toe least disturbed regeneration on Luck Liver the grey box and
broed leeved ironverk are usually dominant. bastwards of the river voth
Gpecies are also well repr-sented among the nonuzmnff.rutamm diat survive
in parks and gardens and no doubt the &, nglucsans-. 1ibrosy associatian
tnce extenzed into the very dia{nhnud S0ruda at w0oKwoud, ad i1 s1ill

does 1nte e low woodlands to the south st rotis Hill, for all that there
lows eel toue only two grey Lox in the ereas of the CRLutaly ¢ laained.
frocacly many ol the subordinunt tree Gpecies wore also X8 once socstiered
inalserizainantly throughout thewhols ares ag the woullyuvuts, ced
fanogany, two siringuyarke and the rough oarkedapple still area. Sut
Nowadays sowe upecies seesm 10 survive by chence in ons ares end not in

the other. Uhe three species of red guE, 1'or exauwple, row ol tes

B0t cOviously dift'erent from ome unother yet Mﬂ- is an
Occasional tree¢ in hookwood and one thet is Cownd 1o the west avout
Fulrfield sut does not now at lesst (see Laiden] seew tu grow on

Uuck lilver where the comwom wred guw ipbmuplifolis (& species that sesus
ubpent [roa dookwood) und where thers are now only three sepling foreat
Twd gu W (s tereticornis) though this specios 1e conwon euvugh in tne
Gemetery. The turpentine (imearpis glosuliters),like the rorest red

gl extends westwards along therldge [row™oockwood towards the soulhern
Tallwey Lline uut survives only in the seslUbuvulies v etowen the lalrweys

On tue Hospneath Colf course on Luck siver. Lowe upen to doust EE%vie
8Tatus and Coiwer aistrivution of lhe trees wuich noruglly are

:;p::i.fu of sandstone areas mnd tholr ecotones. ‘The nerrow-leaved
2 ;
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mj_ nATIVES tosT are part ol the redanants o & <andsieas | lore nere,
‘tre serin.ly cun pernaps also OOCUITing NUAr LIE wliu IeusIVe with

nm.. forest Teq gum, rough wrked spple and Lox. sut G

oy s;fciu. collegted that survives in this one, cheliereu E0O%.

izonoazk (. 1 !Eiﬁnlﬂfﬁj may als0 have onoe bean native
'w Apckwood out has Deen 80 much planted there wn. Wen nRatwWailsed

r.*’.nt 145 stetis zust remain an open guestlion. Ftner eudalypyto o LOave
'm-ml.:a-' Bt s2ockwood are more oDviously exotics, ooOuwe huving estuvliphed
2.y & few mspecicens (the vlue gum, H. saline, the prey g e, & punctaty,
e yallow tox, s -_'r-n']._.liugagu,} whilat others are suliiclently invasive
2 fora cense thicxets, the tullowood (. miocrogorys, salniy in the Lorse
| Fadtocks at tne state Hopsiial end the ledon scented gau (Lo iricaora)
| 12 okd purisl grounds and even railway cutiings. out e WLy succens
"__ of these species, nonetheless,is & nice Cowuent on ila status of

=& sltas 9 Ones so0le W support lorest Trees tolelwit ol clay-uassd solls.

“i# interpretation put forward here differs fromthet xx of n{:ssurf (iature
| Aot e city) who eug,eets that the 'hign forest'! of bLluckuutt and wydney
«2i8 gu= (&an z. ziluleris-ii, saligne asvociatlon; may have extended as

Sex ng2f pe cerrylands and Granvélle. verteinly sooe of thae spocies

»ithin tZat essocistion as he lista thew are present - the turpentine,

B Polgh- Darxed apple, the red mahogany, the white siringuyars, uhe g rey
L3 an: the seribuly pun. But s t, other than thouse of the the s andstones
<l their scotones, are Ximmxwpsmium given ¥ .lus ridgeon oo Uelng specien
2l the 'shales' af '"the Vumberland basin' and &re gquite consistent with

e 'forest tyces' and 'subsidiary species! she rezorosd for ihe
'senketown=~iver; ool uUistrict' (Table lu, page 132 of article in
sizdiegrezhy ). The area, no doudt ia trunsitionel woih in toe wmount

50 reinfell 1t recsives and the proportion of ite poils uerivead ITul
Exndstones particulerly alony the ridge Towsarus co1ia u1ll whers 2o auny

37 the reznants of the original vegetation are., bsut lhe LoX und ironbark
ere domisent in tne lesst distrubed regenc.allon, they e ilie »jecien Dest
gaited 9 e -0lls and have slender gquics growing heuity of . rowth that
would ==ike then compeiitive with mny ol aavizofl's'lorwst irces' - indeed,
e iromiexk in the nursery 1s surprdsiugly tolerunt ol shade, has the leaf
zi2position erna lora of '"forest' trees such &8 o ponldcileata, ond The
¥elarans on Joseph dtreet with girths up to five 1o saven feet

£re macng e m0st sessive and luprescive treee in the.astricts frosavly,

t.irefoe, 4t is 10t unreassonable 10 @e~luv 1hHE . woluceihe-ollorosa
t@mdciatian, or e variant of it in which I'Oore=t rec Ll WLl al AwGrlant

DXXENT Conysonent, extended as Car east ue “omelunn. lernu 8 the TFeyg o ox
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i ﬂ‘: feet' &s £artzoff suggestis. but the 'astaguiness' ne mj;“ to e

n .'#n:." sf this weakness is oainly founc in older specisens, not
'Jﬂiﬁ@:nul'unn fealthy younger ones, end may Ue & couplexpnencmencn in & epecies
?‘“‘ in 5ld age sesasmre depgndent on fLormin, new growth as loterals

#

[ 6ff zsa:ive lizos rather than the extension of the wain leadersx and
!;:'Fﬁ“- saems very susceptible to pruning by cold =outherlies - for the
L‘-;E‘;ini“ ig also neer 1te southern limita in the vounty of Cumoerland
1m::t:r:luml gx;.ssed species have quite russet folisge oy tne end of winter.
:.".iamr ia tce _ox the only specles that seems t0 adapt «1th aifficulty
id':wfahl.rm end disturbanca, many specimens of b. sugeniocides  opeing
| e3ually stagsy withd iverted otreet drainage subect as one possiole cause.
laur 1 cen @fier no explanation lor the fadlure o { the oluest stand o t
2 3ibrosa in the State Hosptisl grounds o ther than old sge or wwesl, for
| e alzost general d ecay among many planted spedduens of d.votryoides
. Indeed, the only two native tree species ouvicusly affected vy the eop
cand flow of the BERRONR, 1888 RoRqhTee years have ueen the cavomge gum
and the wollyouti,/the dry epring and early sumuwer of 1¥76/7 having
Calzost totally dnntglyld the developing infloresences of voth s pecien
" axd finally killed off several falling speciwens of the Cajbuge gun.

The one stand of regenerated trees that is aleost a tall  woodland
Les been ircluded in the iosneath Golf course and haa as a substorsy a

few scattered Melpleuos decors and a ground cover of exotle and native
g-285e8 and ground herbe that are regularly mowed.

¥: The Futurs

these stands of oushland thut have not oeen wace naturel resarves procably
Bava little or no future. In the cemetery the largest eree of scrup

is sandwiched oetween the anglican and Catholie uburial grounda, the two
et ere being most aotively extsnded to cope with uydmey's much lsrger,
&geing posulstion. The Urematorium munagement, apparantly anxious o
Bsta0lisn its coundaries, has surveyed anc Gegun extenuing walls towards
ite heath-lige low sorub to its west. The sreas of scruo and grassland

iz the sresbytarian, wWesleyan and indepenoent purial grouncs sre e leasti
resded out also at risk because the grounus se-z to e developad and
suldozed haphazardly rather than systematicsliy. un Juck sdver, audlin
coaceil de aoout to vegin t0 tUrn ine wOIub on Llhe esst Dunk south

o sverley doad into playing {ields and the tillston Jroperty, now beld

n a life secupaency, will soon revert to council.

The low wodland,scrucs and grasclend on the west vtk ol Juck adiver

fertn of the intended playing lields on the nortn side of sVerley .J0sd Las

een reserved as natural bushland. sut tiere are no TalgkTy, outting of
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trées and ourning off is indlscriuuinste end the vetier areas of wooaland
%5 .= 3ouin are graduslly Leing opened Uy W veldelus B0 tuut

stoler cire smay ve the wore disoretsly stripped aAnd LviTned wid e
Sirusit for wini-pike riders extended. I rurruoatisa wowicil wersd 10 open
< toe viverside welk that was 19 Uu wede when suowrn council received ite
shanta 0 baild & Sotanic Gardens on the river just nmnortll oi Cnisolu doad
Yantsz22B2 of this sort wight be checked aduring e vay. JUWeVer, us ne
dten: —=y Boon nave the only exawples of aost of tie dillerent hepltais,
w88 =f vegetatlon (other than aungzes sorub and tell woudlana), snd

—any of the zjpecies regresentaiive of the uleturosy vegstluellon in e
wWIWTT ATEE, & LOTe active Lfora of uanagedent i provauly ueslrevle.

winge <ne urea is & reserve, it has 10 reudsln olen to ihe public and
sroba.ly to vehicles. # errematta council's elforts to cluse off wverley
woed foiled and were, in enyouse, BCwewhat pointless as vehilclew hinve
2lwera Zad sccess to the park froaw sellington doad. LUt were Cungers
\courcil apperently hae some) to vieist the ares siter 3 p.u. weekdsys,
curirg schoolholidays and at weekends mugh vendelisw could be checked.
fires would still ococur and probably it is desiratle thut Wieyshould

on & ezxell andcontrolled scale to avold & crown iire thut could desiﬁw
the ereza of low woodland. But fires need to oe less {reyuent than they

aro if the vegetution is not to be damsged and if it is to De satiraciive
gnou.t for people to use the riverside walk. rerheps ile besl couprouwise
would oe to use fire as & tool of management, ouwrning a wesalic of small
areas gver several sespsone end ueing the ouny peths &8 checks 1o

cocol ress fires. durning in late winter or early spring aight give

& peiser repeneration of eeedlinge. tuch & programce coulda possioly oe worked
in wi<th one 1o re-i ntroduce netive plante of the vort thet bauwlknasm Hillse.
snize Jouncil is experimenting with in reserves at varlingford.

b8 areas of tull woodland and the trees on the uillston jroperty

sfapablywill provably survive best if inoluded in the .uburn «wniolpal
bolf Souree.

YI. @ suecies colleoted

uf the 568 species collected (repressentative of 1lul fauilieng 2492

(51, seem to have Deen native 10 & district in which the clay-ocused
80ils nonetheless carry the rewnsnte of & sandstone Llors, particulurly
&Dout ~oosswood. Jlacluded asmong the 276 exoiica are & nuwiuver of
AuStTelian species. (see taules on next pege .

ien razilies include sowe 312 (55a8) of the species coliwctesa, those
Geing cest represented buing the Urasinese, Uoujusitmuex, tapilioascesa,
=jTtsicage and sioosacese. Tne latier three lunllies, no Joubt, would

¢2 well representad in most sasples of austireliun vegetoiion other tnan
tios2 zade in reinforests. wonocotyledonous luuwiles are pulfticalurly well
ITcpfesenied partly ocecadse the solle favouwr the gruwth ol glasees, seds®s
&nd rushes, parily Decuuss & Bukber ol speoies, p articulsrly orchids

99
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Total liatives Lxotics Wotal belives caotice
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have suzvived at lookwood where the land procscly bes notl veen grazed
for e long time, snd partly wecuuse of the number of bulue thut have

natur=liged.

Yhe nawuve species listed are revorded Uy Sewdle et wlia ws velng adupted
to fasztats toat range [row wet schlerophyll forests ihrough to tie dry
parts 2f the Jvumbgrland Flain but ere wainly those thet could oa

@xpected 10 ve growing in the erea. Rany of those edupted 10 the cuister

envziorzents tend 10 have a limited gistrication (Uylophows USTDLLE ,
iittoszoruw  urwdulstum, Glochidion fergimendil, lardorew pundorunu )

or %o & pepresented Ly soxlitary speciusens or colonies \lersonig strucinea,
Mplisienug .:L_unnil;;gl. But others ure ocomwon me

Or coccur inaisorimninately in most habitate (Hotolaes loneifclial.

The rstive speciee recorded by Leadle et alis aa noraslly gro.ing og
Gerietone soils andiheir ecotones are Lest represcnted in ivckwood

Where = nunber of speclem ocour that appeer not to oe sIUWing on Juck hdver.
(see 2. endix I1). Uther species are found in buth places or on Luck ldver

only {(e.5s bucslyptus punctata, ssterolasis correifolia, ifultenses retusa,
fopecexsis lonigers and k. ferrugines).

Lie exotic species awong the & ustrelian natives ave mainly gerden plants

that nave naturalised (Melsleucs armillaris, 3 guinguenervias

suealy-iups citriodors, #. globulus sap. uaidenii, = melliodors, i.slorocorys,
E. zelijma; Tristanis conferts; sgecia podalyriifolis, ssiyonanths,

fs 8alimal, The exotics from outside austiralie include wany of the

Bpecies likely to estaulish in a closely settled ares of uUydney with

olay soils. However, a number that are invasive weeds in the wmoister
énvironient of the garden here have difficulty in estavlishing in uwugh

of tne sushland (Ciunewowun camphors, rittosporus undulstuu, Ligustrug
duciduc =nd L. sinense, Uchna serrulata). Ususual distrivutions include

the ice reed ,pteniu cordifolim) st the vase of the eucalypts at the

Btuthern end of Hhosneath Golf Uourseg Gnapheliuc cunaicissiman end

f Yirocoiyle vonarisnsis on moist drainege lines ut Hookwoodj Juseds australis

Uenentn pine trees at Hookwood) the number of Houta african ould speciea
that iave naturalised in theceastery, purticularly watsonia vuloifera
which 1s an invesive weed thure and ey beocme ohe on Mack diver.

koughly 115 species were collected at Kookwood that do not sess 1o Erow
on luck ziver. Of these eleven were tree and rale species (Finus spp.,
4 _rmuceris op., Lucalyp t sppe, Iristenia sp., ¥ hoenix 80s) thet have

been sole to naturalise Decause the ares is & cesetery eight ware south

african culbs found there for the o aue regsonj twenty five norwslly srow
Gn soils derived from sandstones endtheir @cotonesa; sowe of the o rchida,
Tushes, sedges and sedge-like plants (thirieen specles) smy oocur

there veceuse the area has not bevngrazed Lor many years.

bbny s ucles are listed as ooourring only an bued hivor but these may
well De ;resent in “cokwood as 1 have only collected therse fros

UELTesber to .did hovenDer,

1978 wut huve bpent wuch i ]
Sollectirg on wuck wiver. : T
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sosgnaix I = Ligt of opecice

oueNClaTizs 42 @8 in W.iade seadle gt alfl, rlows v tuw oydney esdon,

$u72 Guiii.., il =he specien 1o 14 ted in tnat teat;  he relevunt page

Mdisbel 13 _-etu irx Lracketo. Uther Hucaiyytus apeciel «re cited as uy
.Julmu:;n g5 .aTryett, apendix 10 delfe slutely, o lt.s "0 iy cugslvute, jrde
€0 ey Jil;&ﬁ. other zpeciaa have uaesll identilied foou . . =rieily of works such
a8 Jems 2lou4, flozs of South sugtraliue 1 Lad accanu Lo a0 sevisfuctory
flors for -oitTh airice end nave used the Leys in the vioterd vistdonazy of
uprdonins 2 L.H. jajley's Hanual of Horticuli.re.

Lany speczas, particularly thosa with witstel westl o duadic, JdeVe Loen

R SRR L

jdentifis: S2r ze oy the botunists of ﬂlﬂ"_l-m;fﬂl Dt bs Ualdtliy ayune¥s

pFlant fozi-::3 within the pajor taxa and ihelr subuliv. ;lung hgve veun
arrengea ci nzuetically for my oWn CONVeAlEnCEs daiilallued SpUCius are
marked wit. an naw.r:j.gi lants shown in bracieis were Juund ks scedlings
in the ousa -ut have not naturalis ed sna were not Luc tuded wien the

tavles in e text weXe drawn Ups

“he @istri-.tian of the species through the different ALoro=anv i onuanta
peferred to in tne text and the frequamcy witn which gpe@ aa oocur, if
known, haz -2en sadun LY the following syabole

<.
1

AOLKWODG CceREetusY, Statslogpltel vioundu, Leimarvon solf
sourpe, Aivo lieserve, waste land ueluigiay 10 ihe b1 L
siucation lepartment, kingsland an2 .atexs Kosed (Le.
sast of tne uain southern rallway)

o = umeck Hiverjp rarely, west of the souilern railway
- = Low woodland, buck Mdver

i = ti=tree and sucalypt scrub

I = greaslands

. — sexpooed soils and subsoils

= - irsinuge Linss and edges o f perusnent ineat. olwater,
creeks cto. )

¢ = perranent and transient sheets of welor
7 =~ gregves, doockwood Cemetery

dumped soily edges of roads, tracka

i - coamon
o accasional

~ = rave (one t0 several specinens seen)
-
“he tuvles in the lest scotion of the toxt, for wuntdl liume, fmrf Lrawn up
from & ru. dralt of this appendlx and thererfurs pronauly du.:m'; eplea
exucitl; .2=2a 1t. Zowever, the dirferunces even't sush tnat aey would

Cilisnge T.: ocopdcent in the Text.



Cunninghamia 13(1): 2013

—28=
PEEBODOHYTA ¢
s I UTATEAS
L-imntus sathiopicum L. (69)
C-silenthes ‘enuifolis (Burm.f) Sis X

sens. lat. (71}

rellses falcata (H. fr.) Fee var.
falcata (70}

=ah ST LT Lk

Fwaridium eaculentum (Forst. ) Cockaynaki
LimaNUl A LRSS

hepnroles is vordifolia (L.} Yresl. %
<sneg and '.Tl.u:;i.:ﬁlr,u,ﬂ at. Ferna,226

5. NUSIEn s
aciuCablalanis 3
Tersuoaria bDidwillidi Look. i
{(sizmucezis columnaris (Forstes) Hoolk.)
s 1HACEAS
x:inues halepenais Miller
Iinus pikaster Sol. Bx adt. (36)
Xiinug pikes L.
x:irus radiata Don (B6)
Lo MTAGSAS

hacrozamia spiralis (Salisb.) Mig.{56) ¢

"

c c Cc o

e IUS SN

ol el T Y LEDULES

Amad Ladabaik

srunoniwlla australis (d. dr.) Bremel .
aruuoniells puatlia (H. dr.) Swemek *

xip tenia cordifolia (L.) Schwantes(l30)
& XARANTHAGHA
~ltarnanthera denttioulnte H.Hmx.(196)

z.lternanthe ra philoxercides (Mart.)
Grisen. (lyé)

~zgranthius hybridus L. sena. lat.

Lt LIACE S

Esfiyscing saabucifolis(Sien. ex UB.) (V]

ta rpa (331) 1

=S OCYNALA

x.eriun oleander XL.J (ulack,IV oy5)
farsomia styuwninea (M.ir.) F. kuell.

(426)
x Vincar majer L fun) &
ed ULl 2T WAl
Torauiis aortorun Fournier (419) 1]

Sylopnora owrsata H. dz. (415)

€

o

i
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BIGHUNLACSAS ¢ B 1 2 3 4 5 6 7 =8
yiﬂfﬂfxﬂi ?—#:;“'.?Eﬁ‘:w’::"““d Steen (502) TS U

HasdnbLLicsis

x.ndreders coraifolia (Ten.) steen (1Y7) A AF
J.L-.L&L{-;hgﬂd..‘.ﬁ

(iyosotis sylvatica) i "
LACTALLAS

sUpuntia stricta (Haw.) Haw. (235) i o8 1
CABSALFINIACzAZ

assia coluteoides Coll. (277) TR 5 B 1
CAMPANULACE A8

Wehlenbergia communis Carolin (434) X X x X X U

Viahlenbergla gracilis(Forst. et £.) X X X X X
Schred. (434)

Wahlenbergla stricta Sweat (434) K R
CaARIFULIACIAS
xlonicera jergnica Thunb. (429) (VI ¢ x
(Abelimxgrandiflora) R
CalYOl .CEE
ZC:rastiun glomeratum THille (175) v u
xFetrorhagia nanteuilil (Burnet) i X Lk
4allexy Haywood (177)
xbatrortazis velutina (Guss.)ball et c A £ A
leywooa (177)
Folycarpon tetraphyllum (L.) L. (177) g 0
xuilens anglice L (178) L A
Araronychia orasiliana DC. (178) ¥ (1]
xSpergularia rubre {L.) Je.etC.Preal. TR (V]
sens.lat. (177)
xttellaria media (L.) Vill. (176) 0 0

CASSITHACS s _

Cagoyths glabslla K. Hr. (152)
Gusaytha paniculata M. Er. (152) 4 X i
CLUVARINANCS 38

(Crsunring cunninghasiena limg.)
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