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1.0 INTRODUCTION 
The Sydney Conservatorium of Music arguably is one of the most challenging historic archaeological 
sites investigated to date in Sydney.  Deposits preserved on the site potentially are a natural archive 
of both European horticultural and landscaping activities and cultural perceptions and aspirations 
since 1788. 
 
One reason is its strategic location overlooking Sydney Cove to the west and Farm Cove to the east 
(Fig. 1).  Another is its association with private and government enterprises during the first two 
decades of the nineteenth century.  For example, one of the three windmills erected on the ridge 
above Farm Cove between 1797 and 1807 (Boston’s, subsequently Palmer’s Mill) was constructed 
adjacent to but upslope of the site (State Projects Heritage Group, 1997 p. 30). 
 
The present building, whose ‘core’ was erected between 1817-1821 as the Government Stables, sits 
over the site of a bake house constructed adjacent to Palmer’s Mill about 1800.  By this time the 
Government Farm established downslope around Farm Cove also was in private hands.  Between 
1817-1900, both areas became part of the Government (now Inner) Domain reserved for the 
exclusive use of the Crown.  Use of the building as the Sydney Conservatorium of Music dates from 
1913-1915. 
 
This report presents the results of a pollen analysis of soil and other cultural deposits uncovered 
during the renovation of the Conservatorium Building and its surrounds.  
 
 
1.1 DATA BASE 
Fifty-four samples were submitted for pollen analysis.  The study is the first for which multiple 
samples were submitted for a given archaeological context. 
 
 
1.2 OBJECTIVES 
 Objectives of the study are: 
 
• To reconstruct the flora and vegetation growing on Conservatorium site at the time of European 

settlement. 
 
• To identify plantings associated with early food production in the colony. 
 
• To reconstruct the transformation of the Inner Domain into a European landscape. 
 



Palynological Report - Macphail 

__________________________________________________________________________ 
Casey & Lowe Associates                                                                                   Conservatorium site, 1998-2001 

2

2.0 SUMMARY 
In 1788, the sandstone ridge on which the Sydney Conservatorium sits was one of many small 
promontories extending down to the harbour.  The presence of permanent water and sandy beaches 
will have made the area attractive to Aborigines but otherwise there will have been little to 
distinguish it from many other localities within the inner harbour. 
 
Over the past two centuries both the ridge, along with the two bays it overlooks, has been reshaped 
according to European concepts of landscape.  How these transformations occurred is recorded in 
many forms  via drawings, paintings and written colonial documents, in the fabric of the present-
day and earlier constructions and (this report) in plant microfossils such as pollen and spores that are 
preserved in soil and other deposits on the site. 
 
In combination the evidence provides not only a series of snapshots of what was done by humans in 
the past but also helps answer the culturally deeper questions of why. 
 
The earliest samples indicate the Conservatorium site near the apex of the ridge was located within 
eucalypt Low Open Forest (Specht, 1970).  The forest understorey was dominated by shrubs rather 
than the grasses and ferns found in otherwise similar dry sclerophyll forests and woodlands on 
fertile/frequently burnt sites around Sydney Harbour, e.g. along the Lane Cove River. 
 
Because it is uncertain whether the oldest soils preserved on the Conservatorium site predate 
European settlement or represent the earliest years of the colony, it is possible that the shrub 
understorey had developed within a more open sclerophyll vegetation type (Woodland), due to a 
change in fire regime following European settlement. 
 
Nevertheless the pollen data confirm the general accuracy of many early late eighteenth and early 
nineteenth century illustrations which show the ridge behind First Government House covered in a 
mosaic of forest/woodland, scrub and grassland.  Use of Bennelong Point for grazing cattle in 1788 
implies the lower slopes of the ridge were covered by grassland maintained by fires lit by Aborigines 
camped on the foreshore. 
 
A not insignificant number of native shrubs, herbs and ferns survived the wholesale remodelling of 
the area into parkland during the early nineteenth century.  Key factor appear to have been the 
creation of alternative suitable habitats by quarrying, building, gardening and? grazing activity as 
well as poor maintenance.  Some native plants, e.g. Raspwort (Gonocarpus) had become prominent 
garden weeds by the mid nineteenth century. 
 
Cereal pollen preserved under the floor of the Conservatorium (Verbrugghen Hall) almost certainly 
relates to the private use of the site as a bakery between ca. 1800-1814.  Other pollen types hint that 
fruit trees (lemon) and possibly a vegetable garden were attached to the bakery-windmill complex. 

 
More generally, clearing of the site for use as a bakery and (1817) construction of the Government 
Stables was accompanied by the progressive conversion of the Inner Domain into open grassland 
(parkland) used for grazing.  Both forms of disturbance contributed to the spread of agricultural 
weeds such as dandelions and plantain. 

 
Northern Hemisphere conifers such as pine (Pinus) as well as native species such as the Rough Tree-
fern (Cyathea) had been planted in the grounds of First Government House or on the Inner Domain 
before 1817.  Other early plantings include Privet (for hedges?), a member of the Cinnamon family 
(Cinnamomum) and, less certain, the Cheese-wood tree (Glochidion ferdinandi).  Some of the fossil 
pollen grains found in the older deposits almost certainly are the last surviving ‘relics’ of the avenue 
of Stone Pines (Pinus pinea) planted during Macquarie’s governorship along the entrance to First 
Government House.   
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Exotic pines and, by the 1850s, palms remained prominent trees, at least in palynological terms, on 
the Inner Domain during the latter half of the nineteenth century.   Fossil pine pollen preserved in 
younger deposits are likely to come from Monterey Pine (Pinus radiata) and the Norfolk (Araucaria 
heterophylla) and Hoop Pine (A. cunninghamia) planted to the north and west of the Stables about 
1860.   

 
Gardens attached to the Stables continued to be used for growing useful as well as ornamental plants 
into the? late nineteenth century, e.g. lemon and tree-ferns.  Otherwise pollen evidence of exotic 
trees, shrubs and herbs planted around the Stables or in gardens lining the driveway to Second 
Government House on Bennelong Point has not been preserved, e.g. Moreton Bay Fig trees (Ficus 
macrophylla), or their pollen grains lie unrecognised amongst the unidentified component. 
 
 
3.0 NATURAL SETTING 
The Conservatorium site is located on the apex of the sandstone peninsula separating Sydney Farm 
Coves (Fig. 1).  Because of extensive quarrying and grading work, it is no longer possible to 
reconstruct the original topography.  Analogous sites on Sydney Harbour, e.g. in Middle Harbour and 
along the lower Lane Cove and Parramatta Rivers, indicate the peninsula consisted of a series of 
broad sandstone ‘benches’ leading down to the foreshore of Sydney and Farm Coves (M.K. 
Macphail, pers. observation). 
 
Based on vegetation surviving in similar habitats, Benson & Howell (1990) propose that the pre-
European settlement vegetation primarily would have been open (dry sclerophyll) woodland of 
Blackbutt (Eucalyptus pilularis), Red Bloodwood (E. gummifera) Sydney Peppermint (E. piperata) 
and Smooth-barked Native Apple (Angophora costata). Swamp oak (Casuarina glauca) and the Port 
Jackson Fig (Ficus resinosa) grew close to saltwater. 
 
Depending on soil fertility/depth and the frequency of Aboriginal fires, the understorey will have 
been dominated either by grasses (Poaceae) or sclerophyll shrubs such as wattles (Acacia) banksias 
(Banksia), heath (Epacridaceae), pea-flowers (Fabaceae) and Myrtaceae, including ti-tree 
(Leptospermum).  Native trees and shrubs were growing in the grounds of First Government House 
up to at least 1802 and some eucalypts established before European settlement survived into the 
1880s on the Domain (Gilbert, 1986, pp. 16, 96). 
 
 
4.0 ARCHAEOLOGICAL SETTING 
The proximity of both fresh and salt-water food resources made the peninsula an ideal camping place 
for Aborigines although little archaeological evidence of their prior occupation has survived.  
Woolloomooloo Bay (Fig. 1) is listed as one of their gathering place between ca. 1812 and 1820 
(Marriot 1988 p. 32). 
 
European reshaping of the peninsula began in 1788 with the planting of nine acres of wheat around 
Farm Cove (Government Farm).  In the 1790s, ‘broad acre’ farming became focused on the 
Parramatta district.  Farm Cove and Woolloomooloo Bay were leased to private individuals.  Local 
developments included the construction of windmills one the ridge behind, and a bakery on, the site 
now occupied by the Conservatorium (Fig. 2). 
 
Nevertheless Governor Phillip’s intention that the peninsula be retained as part of a much larger area 
‘reserved for the crown and for the use of the ‘Town’ was continued under subsequent governors.  
One reason was to ‘obtain grazing for the Governor’s horses’ (Marriot 1988 pp. 14-15).  The 
Government Farm in Farm Cove continued to as act a plant nursery for the colony. 
 
By 1807, Governor Bligh had had the area encompassing the present Domain, the Royal Botanic 
Gardens and Bennelong Point demarcated by a ditch and a proclamations was issued requiring the 
removal of all private dwellings and stock therein. At the same time the grounds and gardens of First 
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Government House were remodelled by quarrying and levelling, and carriage roads constructed 
around the peninsula to Farm Cove.   
 
This reshaping, including building of a high walls with sandstone foundations along the boundary 
and a loop road around the peninsula, continued during Macquarie’s governorship (1810-1821): 
 

‘The whole of the Government Domain at Sydney, extending from Sydney Cove 
to Woolloomooloo Bay, being now enclosed by Stone Walls and Palings, except 
that part of it which is at present under lease to Mr. Palmer and Mr. Riley, where 
their Windmills and Bakery are erected.  Notice is given hereby given that no 
cattle of any description whatever…[are]…to be permitted to graze or feed on the 
said Domain, those belonging to the Government only excepted; and any Horses, 
Cows, Sheep, Asses, Pigs or Goats found trespassing…will be taken 
up…’Government Notice 17/10/1812  

 
By 1816 Macquarie had forcibly repossessed Palmer’s land and, confirming the importance of horses 
to colonial governance, had drafted plans for grandiose ‘castellated’ sandstone stables to be built on 
the site of the former bakery.  The foundations stones of the Government Stables, which form the 
core of the present-day Conservatorium buildings, were laid in December 1817 (Gilbert, 1986 p.20) 
and the building essentially was completed three years later.   
 
Completion of the boundary wall and carriage road (Mrs. Macquarie’s Road), effectively subdivided 
the peninsula into two sectors – the Inner Domain (including the present-day Royal Botanic Gardens) 
and the Outer Domain which includes the present-day Domain.  The history of the Royal Botanic 
Gardens, which partially encircle the Conservatorium, has been described in detail by Gilbert (1986) 
whilst numerous documents pertaining to the Stables/Conservatorium building are preserved in the 
State archives (see State Projects Heritage Group, 1997 pp. 35-75).  The vernacular history of the 
land upon which the complex sits is less well documented, in particular the conversion of pre-
European vegetation into the antipodean equivalent of an English parkland (cf State Projects Heritage 
Group, 1997 pp. 77-95). 
 
The earliest illustrations of Bennelong Point typically show the ridge behind covered in low forest 
(patchy dry sclerophyll forest or woodland) and/or tall scrub.  This is unlikely to be wholly artistic 
license since photographs taken about 1870 show similar bushland had survived (or regenerated) on 
the Outer Domain above Woolloomooloo Bay (Gilbert, 1986, p. 175).  A solitary eucalypt was 
growing behind Mrs. Macquarie’s Chair in the 1880s (Gilbert, 1986, p. 23).  An illustration of the 
Government Stables published in 1826 shows remnant bushland (with dead trees) lining the access 
road (Fig. 3). 
 
Not surprisingly, more attention has been devoted to exotic planting within the Governor’s Demesne 
(now Royal Botanic Gardens) than the question of which native species survived on the Domain.  A 
line of Swamp Mahogany (Eucalyptus robusta) appears to have been planted along Mrs. Macquarie’s 
Road around the time of its opening in 1816 and some of these trees survive up to the present 
(Gilbert, 1986 p.24).   

 
Comments on the deteriorating state of walks and fences and impact of two (deliberately lit) wildfires 
suggest that “neglect” had allowed the native scrub to recolonize part of the peninsula in the 1820s - 
including the area now occupied by Second Government House on Bennelong Point (Gilbert, 1986, 
p. 42).  Illustrations of Second Government House at the time of its opening in 1845 show a building 
surrounded by lawns in which only isolated trees and saplings are growing.  Larger, more dense 
stands have been ‘pushed back’ behind the boundary walls (de Vries Evans, 1983 p. 75). 
 
As a utilitarian facility, the Stables almost certainly will have been surrounded by open pastures 
‘exclusively used by the Governor for grazing purposes [and] to which the public had no access 
whatever’ (Gilbert, 1986, p. 105). 
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The decision to erect a building ‘suitable for an International Exhibition in the Inner Domain  
(the Garden Palace) resulted in the excision of some 6 acres of land on the southern site of the 
Stables in 1879.  This included draining, filling, turfing and planting the surrounds with some 28,000 
seedlings and shrubs in gardens and borders (Gilbert, ibid p. 106). 
 
Although the Palace was destroyed by fire less than three years later, its formal, largely exotic 
gardens and lawns continue to form the southern boundary of the Conservatorium site. 
 
The Stables were fenced off from the government domain about 1900 and converted for use as the 
Sydney Conservatorium of Music between 1913-1915.  Such changes as have occurred during the 
twentieth century reflect the demands of music education and the motor car. 
 
Prior to redevelopment (1998), the only formal plantings surviving on the small (< 1 acre) 
semicircular site were a moribund stand of palms growing in the roundabout opposite the main 
entrance (west).  Extensive formal plantings within the grounds of second Government House occur 
immediately to the north whilst lawns and gardens within the Royal Botanical Gardens encircle the 
site to the east and south. 

 
 

5.0  LITHOSTRATIGRAPHY 
Samples were taken from trenches excavated down to bedrock.  Stratigraphic data are based on 
excavation data provided by M. Casey (pers. comm.). 
 
 
6.0 METHODS 
All samples were processed for fossil pollen, spores and other acid-insoluble plant remains using 
palynological techniques designed to maximise the recovery of poorly preserved plant material.  
Exotic Lycopodium spores, which allows the concentration of fossil spores and pollen to be 
calculated, were unavailable at the time of processing. 
 
 
7.0 AGE CONTROL 
Age determinations are based on a combination of archaeological (M. Casey pers. comm.) and 
palynological data (cf Macphail, 1999a). 
 
 
8.0 RESULTS 
The samples are grouped into nine classes according to archaeological context.  
 
All yielded well preserved to strongly humified organic matter and charcoal, usually in a matrix of 
organic fines. (Tables 1A-9A).  Yields of fossil pollen varied with reflect lithology, with pollen 
concentrations ranging from negligible to low for sandy samples to high in silt and organic-rich 
material. 
 
The stratigraphic occurrence of all fossil pollen and spore taxa is given in Tables 2B-9B.  Relative 
abundance values expressed as a percentage of the total pollen and spore count, with rare and 
uncommon types (< 1%) indicated by +.  A selection of the more distinctive pollen and spore types is 
illustrated in Appendix 1 (Plate 1-6). 
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8.1 Group A: Natural sands with remnant topsoil (Samples 1-5, 13-17, 21, 38)  
 
8.11 Yield and preservation (Table 1A) 
With the exception of Samples 4 and 17, all samples yielded large numbers of mostly well preserved 
pollen and spores in a matrix of charcoal particles and well preserved to strongly humified plant 
remains.  Fungal spores usually are common. 
 
8.12 Exotic taxa (Table 1B) 
Exotic and probable exotic taxa occur in trace amounts only.  The former are pine (Samples 2, 13), 
Privet (Samples 15-16, 38), a grain resembling Camphor Laurel pollen (Sample 15).  Probable exotic 
taxa are more widespread, including dandelions (Samples 2, 13, 14), Knotweed (Sample 15) and 
daisy/daisy-bush (Samples 13, 14).  One sporadically common tricolporate pollen type (Rhoipites sp. 
A) remains unidentified and may or may not represent an introduced species.  
 
Sample 3 preserved a possible grain of a cactus (Cactaceae) as well as spores of a rainforest fern, the 
Tender-brake (Pteris).  Pollen of a non-local? native tree, the Cheese-wood (Glochidion ferdinandi) 
occurs in trace numbers in Samples 15 and 38.  Sample 21, which is natural topsoil buried under 
(European) rubbish, lacks exotic pollen. 
 
 
8.13 Diversity and dominance (Table 1B) 
All palynofloras are dominated by casuarina (14-43%) and eucalypt (20-67%).  An anther from a 
eucalypt flower is preserved in Sample 5 and much of the eucalypt count in this assemblage consists 
of very small (immature?) grains.  Congealed masses of casuarina pollen and an intact anther occur 
in Sample 38.  Banksia (Banksia spp.) and Broom-heath pollen (Monotoca) are frequent to common 
(up to 14%) in a number of samples 
 
Raspwort (Gonocarpus) is the only native herb other than grasses (Poaceae < 50 mµ) represented by 
large numbers of pollen (up to 14%).  However, apart from Sample 2 (17%), native grasses are rare 
relative to values found in other archaeological contexts on the site.  Fern spores are equally 
uncommon but include two types that are likely to represent deliberately planted genera – the Rough 
Tree-fern (Cyathea) and Tender-brake.   
 
8.14 Interpretation 
The relatively high pollen yields are unusual for sandy subsoil (soil A2) horizons.  One not unlikely 
explanation is that the microfossil content comes from old topsoil mixed into the sandy clay during 
the early phases of clearing of the site. 
 
If correct, then the sediment post-dates European occupation of the peninsula but much of the 
microfossil content could represent the pre-clearance vegetation on the site.  Even when buried under 
later rubbish there is no evidence for ‘leakage’ of younger pollen and spores into the natural topsoil 
(Sample 21).  
 
The combined data represents Eucalyptus dry sclerophyll forest or woodland with a shrub-dominated 
understorey.  The paucity of grasses significant because of documentary and other evidence (Clark & 
McLoughlin, 1986) that at the time of European settlement, the understorey in many of the forests 
lining Sydney Harbour were grass- and fern-dominated due to frequent Aboriginal fires (see 
Discussion).   
 
Because of the exposed, rocky nature of the site (cf Benson & Howell, 1990, p. 116), the casuarina 
count is more likely to represent shrubs species such as Allocasuarina distyla, rather than tree species 
such as A. torulosa.  Casuarinas are amongst trees listed as growing in the grounds of First 
Government House in 1802 (Gilbert, 1986 p. 16).   
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Other shrub genera in the general vicinity were wattles, broom-heath, banksia, grevillea 
(Grevillea/Hakea), ti-tree (Leptospermum) and crinkle-bush (Lomatia).  Cheese-wood trees may have 
been planted locally or, less likely due to limited pollen dispersal, the pollen sourced from distant 
stands in the Tank Stream Valley (see Campbell, 1925; Benson & Howell, 1990).  
 
Sedge (Cyperaceae) pollen and selaginella (Selaginella uliginosa) and liverwort (Cingulatisporites 
bifurcatus) spores indicate that the soils were moist although there is no evidence that fern 
communities were widespread on the site.  Exceptions are Samples 13 and 21, which preserve ‘high’ 
numbers of Rainbow-fern spores (Calochlaena dubia).  Rainbow-fern typically grows on moist 
sandstone ‘outcrops’, an ecological preference that also includes damp sandstone/brick walls and 
foundations.  Whether the fossil pollen data are evidence of early stone or brick work constructions 
on the site is unknown. 

 
 

8.15  Conclusions 
The precise age(s) of Group A samples are uncertain because of trace numbers of exotic pollen types, 
in particular pine (Samples 2, 13), Privet (Samples 15-16, 38) and dandelion (Samples 2, 13-14).  
However these types are very rare compared to values recorded in younger archaeological contexts 
on the site.  This fact and the nature of the sediment (natural sands with remnant topsoil) are most 
consistent with either a prehistoric or earliest colonial period date of accumulation.   
 
In spite of the uncertain age(s), the data are evidence that sclerophyll forest or woodland with a 
shrubby understorey was growing on the site in the first years following European settlement.  The 
latter supports the general accuracy of early illustrations that show the ridge was covered in ‘dense’ 
woodland or forest during the 1790s (see Section 9.1). 
 
The same data provide positive identifications for some of the native genera forming the canopy and 
understorey in these forests or woodlands (Table 1B).  All are widespread to common in surviving 
areas of bushland in the Sydney region. 
 
Trace records of pine pollen and spores of a drought-intolerant native tree fern (Cyathea) are likely to 
have come from formal plantings in the grounds of First Government House.  Other definite/probable 
pollen types add to a growing body of evidence for the widespread invasion of the Sydney bushland 
by agricultural weeds such as dandelions, chenopods and Knotweed (Polygonum persicaria-type) 
during the first decades of European settlement.  
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8.2  Group B:  Perched swamp and associated younger deposits (Samples 18-20) 
 
8.21  Yield and preservation (Table 2A) 
The sample yielded moderate to high numbers of well-preserved pollen and spores in a matrix of fine 
to large, well preserved to strongly humified plant remains.  Fungal spores were frequent to 
abundant. 
 
 
8.22 Exotics (Table 2B) 
Presence/absence data indicate the Group includes two age classes are present.  These are: (a) Sample 
19 which yielded large numbers of pine (16%), dandelion pollen (7%) and spores of a drought-
intolerant fern usually confined to moist gullies or rainforest, the Tender-brake; and (b) Samples 18 
and 20 which lack definite exotic pollen types apart from one grain of thistle-type (Bidens-type) 
pollen in Sample 20. 
 
 
8.23 Diversity and dominance (Table 2B) 
Palynofloras recovered from Samples 18 and 20 are dominated by casuarina (20-33%) and eucalypt 
(52-55%).  Native Poaceae occur in relatively low numbers (4-5%).  Values of native tree pollen in 
Sample 19 (15%, 22%) are reduced because of the high pine and dandelion content but indicate the 
same general dominance: Native grass pollen are relatively common (12%) in this sample. 
 
Native shrubs and ferns are most abundant in Sample 20 and include, several proteaceae 
(Proteaceae), umbellifers (Apiaceae) and matchheads (Polygalaceae).  Sedges, selaginella and an 
unidentified trilete spore comprise 14% of the pollen count in Sample 19. 
 
 
8.24 Interpretation 
Palynofloras recovered from samples 18 and 20 are similar to the Group A samples and are 
considered likely to represent the pre-European or earliest colonial period vegetation.  For example 
the assemblages are dominated by casuarina and eucalypts whilst grasses are relatively uncommon 
(4-5%).  Dry sclerophyll forest or woodland with a shrubby understorey is indicated. 
 
Low values (2%) values of Rainbow-fern spores indicate moist conditions but the paucity of pollen 
of sedges and other swamp plants is emphatically against Sample 20 (an organic sand) representing a 
perched swamp as suggested by R. Lawrie (M. Casey, pers. comm.).  The relatively high (3%) value 
of liverwort spores in Sample 18 is unusual for a natural soil unless the site was burnt - an 
explanation that is not supported by the low charcoal content. 

 
The pollen data confirms archaeological evidence that Sample 19 reflects a more recent landscape.  A 
date after ca. 1821 is suggested, based on pollen evidence from the Group C samples (see Section 
8.3).  Grasses (12%) and herbaceous plants that thrive best on disturbed or moist mineral soils are 
relatively common in this sample, e.g. sedges (4%) and selaginella (3%).  The combined evidence 
suggests a poorly maintained garden bed or moist grassy slope rather than a lawn.  A stand of pine 
(Pinus radiata?) was growing relatively close to the site. 
 
 
8.25 Conclusions 
Samples 18 and 20 represent the pre-European vegetation whilst Sample 19 provides evidence of 
subsequent European plantings (pines) on or near to the site after ca. 1821. 
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8.3  Group C:  Built slope to south of Stables, c.1821-1917 (Samples 7-12) 
 
8.31 Yield and preservation (Table 3A) 
 
Samples from the built slope below the Conservatorium Gate, Royal Botanic Gardens, yielded large 
numbers of fossil spores and pollen in a matrix of plant detritus and indeterminate (organic?) fines.  
Charcoal particles were uncommon.  Three (Samples 10-12) preserved trace numbers of Palaeozoic 
gymnosperm pollen and spores. 
 
 
8.32  Exotics (Table 3B) 
Unlike the previous groups, definite exotic pollen types were present in all Group C samples, in 
particular pine (1-11%).  Exotics represented by trace numbers of pollen include one or more palms 
(Arecaceae), an exotic Mimosaceae (Archidendron-type), a member of the Pepper-tree family 
(Schinus?) and a citrus species (Citrus limon).  Definite and probable exotic herbs included cereals 
(Poaceae > 50 mµ) and numerous dandelions (up to 9%).  Tree-fern spores (Cyathea) are present in 
half of the samples. 
 
 
8.33  Diversity and dominance (Table 3B) 
The palynofloras are dominated by native grass (20-56%) associated with frequent to common 
casuarina (8-23%) and eucalypt (8-23%).  Broom-heath (2-3%), crucifers (up to 4%), sedges (up to 
5%), and Rainbow-fern (up to 9%) are prominent components in many samples.  Rare taxa include 
acacias, Old Man Banksia and other banksias, crinkle-bush, ti-tree, and a diverse range of ferns and 
fern allies.  Two shrubs can be identified to species level – the Drum-stick (Isopogon anemifolius) 
and one wattle (Acacia myrtifolia).  At least six fern genera are represented.  One of these almost 
certainly represents an exotic tree-fern species (Dicksonia fibrosa) 
 
 
8.34 Interpretation 
Group C samples represent soil imported onto the site by c. 1821 and therefore will preserve pollen 
and spores growing in the vicinity of the borrow-pit supplying the material used to construct the 
slope (see Section 8.34).  Since the area remained exposed to the atmosphere up to about 1917 (M. 
Casey, pers. comm.), the assemblages potentially incorporates pollen and spores deposited on the 
slope throughout the entire period the site was used as stables. 
 
8.34.1 Source of material 
Palaeozoic spores and gymnosperm pollen demonstrates that the material used to build up the slope 
includes Wianamatta Shale.  Since these miospores are preserved only in unweathered strata, the 
source is likely to have a quarry or road cutting.  Possible sites include the area now encompassed by 
Hyde Park and Brickfield Hill (cf Macphail, 1999b). 
 
The high diversity of sclerophyll shrubs represented by fossil pollen is ecologically consistent with 
this interpretation.  For example (eucalypt-dominated) Turpentine-Ironbark forest growing on 
Wianamatta Shale at Annanadale and Ashfield was characterised by an unusually dense understorey 
of shrubs (P. Cunningham 1827, cited in Benson & Howell, 1990 p. 18).   
 
If correct, then the Group C palynofloras demonstrate floristically diverse bushland survived along 
the southern end of the ridge into the early 1820s.  
 
8.34.2 Landscaping 
Pine pollen indicates that the Group C samples represents the same period of formal landscaping of 
the site as Sample 19 (Group B), i.e. between 1821-1917, but are unreliable evidence that native 
shrubs species were growing on the Conservatorium site at or after ca 1821. 
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Because Poaceae are relatively rare in sclerophyll shrub-dominated communities, it is reasonable to 
conclude that the high relative abundance of native grass pollen (20-56%) does represents plants 
growing on the slope.  This conclusion is supported by the presence of a clover (Trifolium) and 
significant (up to 4%) values of an unidentified grass whose pollen ca. 50 mµ diameter pollen grains 
are at the lower end of the exotic range.  
 
The combined data point to the slope being covered by grassy sward.  The high relative abundance of 
dandelion in Samples 10-11 indicates moderately high levels of disturbance, e.g. by trampling or 
grazing.  If correct, then ‘high’ crucifer values (2-4%) in the same samples will represent a weed- 
rather than a horticultural species.  Confirmed exotic plantings in the vicinity of the site included 
pines, palms and an exotic tree-fern (Dicksonia). 
 
Sample 7 yielded a single grain of Lemon pollen.  Since the pollen type is poorly dispersed, the 
preferred explanation is one or more Lemon trees were growing on the site after ca. 1821.  Since 
Lemon and other Citrus species require frequent watering during Sydney summers, the slope would 
have needed to be kept damp by watering or via a natural spring.  The high relative abundance of 
sedge pollen (up to 5%) confirms that this was the case.  Similar values of Rainbow-fern (up to 9% in 
Sample 8) imply damp sandstone walls or quarried rock faces were present on or near to the site. 
 
 
8.35  Conclusions 
The pollen data indicate that a grassy sward has covered the slope between ca. 1821-1917.  Formal 
plantings on or in the vicinity of the site included pines and other ornamental/useful species such as 
Lemon.  
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8.4  Group D:  Stable forecourt and Road 2 (Samples 6, 22,28, 36, 37, 45)  
 
8.41  Yield and preservation (Table 4A) 
Group D samples were recovered from a range of depositional contexts associated with 
developmental activities on the site after ca. 1800-1817.  Permo-Triassic gymnosperm pollen and 
spores found in Samples 28 and 45.  Two broad phases are represented:   
 
(1)  Samples 22, 36 and 37 were deposited during clearing of the site for the bakery about 1800 
and/or for the stable forecourt between ca. 1821-1830. 
 
(2)  The remaining samples are associated with a gravel road crossing the site.  Two of the samples 
accumulated when the road was in use (Samples 28, 45) between ca. 1821-1917.  Sample 6 comes 
from sediment used to bury the roadway. 
 
The low microfossil concentrations suggest that many of the sediments accumulated very rapidly.  
The only sample to preserve abundant charcoal particles comes from the rock-cut channel drain 
(Sample 28). 

 
 

8.42  Exotics (Table 4B) 
Trace numbers of dandelion and plantain (Plantago lanceolata-type) pollen occur in Samples 22 and 
Sample 37, respectively.  Crucifer pollen are present in these and Sample 36.  Pine pollen are absent. 
 
Samples 6, 28 and 45 preserve up to 2% pine.  Sample 6 also preserves significant numbers of 
plantain (2%), a probable exotic grass (Poaceae ~50 mµ: 5%) and trace amounts of clover 
(Trifolium). 
 
 
8.43  Diversity and dominance (Table 4B) 
Pollen dominance is variable, with eucalypt (up to 57%) and native grasses (up to 54%) being the 
most common taxa in all Group D assemblages.  Casuarina values are relatively low (9-21%), as are 
values for native shrubs and herbs except for raspwort (up to 6%).  Fern and fern allies are diverse, 
with the rainbow-fern and an unidentified trilete species reaching up to 11% and 6%, respectively, in 
two samples.  

 
 

8.44  Interpretation 
 
Site clearance between ca. 1800-1820 (Samples 22, 36, 37) 
Archaeological evidence (M. Casey, pers. comm.) indicates the site was cleared by horse-and-chain 
or similar equipment, not by fire.  The low charcoal contents are consistent with this explanation 
although it noted that charcoal overlies truncated soil profiles preserved under the stable forecourt 
floor (see Section 8.9: Group I samples).   
 
The depressions in which the water-laid sands represented by Samples 36 and 37 accumulated, are 
suggested to mark the positions of former trees or tall shrubs. The inference, that dead stumps or 
living trees were present on the site between 1800-1820, is supported by early colonial period 
illustrations (McCormick, 1986 Plates 18, 25).  It may be possible to calculate the height of trees 
formerly growing on the site (see Section 9.2).   
 
The only pollen evidence that the water-laid sands infilling these depressions post dates European 
settlement are trace records of privet and dandelion pollen in Sample 22 and plantain pollen in 
Sample 37.  Since pine is recorded in the earliest colonial period samples (Group A), its absence in 
Samples 22, 36 and 37 is difficult to explain, particularly as tree fern spores are present in the first 
two samples. 
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A not-unreasonable explanation is that the sands accumulated over very short period at times when 
locally growing pines had finished flowering, i.e. during winter or autumn.  The removal of the local 
vegetation is likely to have accentuated the relative abundance of long distance transported pollen 
types, especially casuarina (see Macphail 1999a). 
 
It is less clear whether the high relative abundance of eucalypt and (Sample 22) native grass pollen 
are due to long-distance transport.  Because grass values are low in Samples 36 and 37, the preferred 
explanation is that grasses invaded the site following clearing of any remnant trees. The abundance of 
liverwort spores in Sample 36 is typical of moist clay soils on a heavily disturbed site or (not 
supported by charcoal data) sites cleared by fire. 
 
 
Road works 1821-1917 (Samples  6, 28, 45). 
Pine pollen is present in samples associated with the use (Sample 28), maintenance (Sample 45) and 
burial (Sample 6) of Road 2.  However values are much lower than those recorded in Sample 19 
(Group B) and the Group C samples, which cover essentially the same period.  The reason for this is 
unclear but may reflect rapid accumulation of the deposits. 
 
Native grass pollen are abundant in all samples, consistent with the site being surrounded by a grassy 
sward of native and some introduced species after ca. 1821.  The presence of clover and agricultural 
weeds are consistent with grazing.  The eucalypt count could represent either locally growing trees or 
(flowering) branches carried onto the site for firewood:  Pollen clumps are present in Sample 36 and 
a high percentage of the grains in Samples 22 and 37 are immature/small (see Macphail, 1999a). 
 
 
8.45  Conclusions 
Permo-Triassic gymnosperm pollen and spores in Samples 28 and 45 demonstrate that the aggregate 
used for the road base included quarried Wianamatta Shale.  Spores are frequent to common in 
Samples 6, 36-37 and 45 and indicate damp conditions either in the quarry from which the road metal 
was sourced or, on the site. 
 
The broad age range assigned to many of the samples within Group D make it difficult to reconstruct 
the landscape with any precision other than confirming that the site was surrounded by a grassy 
sward invaded by weeds (due to grazing?).  The results are equivocal whether eucalypts were 
growing on or upslope of the site after ca. 1821 but support the conclusion (Macphail, 1999a) that a 
diverse range of native shrubs, herbs, ferns and fern allies were growing in central Sydney during the 
latter half of the nineteenth century. 
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8.5 Group E:  Natural Soil,  Second Government House Driveway, c. 1845  
(Samples 42-44)  

 
8.51  Yield and preservation (Table 5A) 
 Samples within this group yield abundant to very abundant numbers of pollen and spores in a 
matrix of micro-charcoal particles.  Preservation was very variable, indicating that the plant 
microfossils come from a range of sediment sources or had been exposed to natural decay processes 
in the soil for different lengths of time.  

 
 

8.52  Exotics (Table 5B) 
Apart from pine pollen (comprising 50% of the pollen count in Sample 43), definite and probable 
exotic pollen types are rare.  Cheese-wood pollen is present in Sample 42; a possible grain of 
Camphor Laurel pollen occurs in Sample 44 and tree fern (Cyathea) spores are unusually frequent 
(1%) in Sample 43.  Dandelion pollen are present in all three assemblages. 

 
 

8.53  Diversity and dominance (Table 5B) 
Because of the way pollen relative abundance values are calculated, the high pine count will 
artefactually reduce the relative abundance of other taxa in Sample 43.  Dominant taxa are eucalypt 
(25-44%), casuarina (16-24%) and native grass (6-21%).  All samples include significant numbers of 
selaginella spores (2-10%).  Sample 42 includes 7% banksia pollen.  An unusually large number of 
sclerophyll shrubs, herbs (including 5% sedges), ferns, fern allies and soil algae are represented by 
trace numbers of pollen and spores.  All samples yielded large numbers of finely dispersed charcoal 
particles. 

 
 

8.54 Interpretation 
Interpretation of this group of samples is difficult for four reasons. 
 
Firstly, the silty fine sand lithology is uncharacteristic of topsoil developing in situ in central Sydney.  
Moreover a red-brown colour usually indicates prolonged weathering, incompatible with the 
observed good preservation of organic microfossils. 
 
Secondly, sandy lithologies seldom preserve organic remains in significant numbers.  However 
Sample 44 preserves one of the most diverse palynofloras recorded on the Conservatorium site.  
 
Thirdly, pollen dominance is unusually variable for closely spaced samples from the same 
archaeological context and of the same general age.  In spite of the late (< 1845) time of deposition, 
pollen values for some native shrubs are the highest recorded in the study, e.g. epacrids 
(Epacridaceae) and banksia. 
 
Fourthly the samples accumulated in an environment that is likely to have been more carefully 
maintained than most, viz. the driveway leading to Second Government House.  Whilst it is possible 
that pollen of tall native shrubs such as banksia could have come from branches overhanging the 
wall, it is difficult to apply the same logic to under-represented low shrubs such as epacrids and 
herbs. 
 
M. Casey (pers. comm.) has proposed that the red-brown colour is suggested to reflect staining 
arising from red gravel used in the construction of the driveway.  The suggestion is a reasonable one 
and avoids the problems of why apparently oxidised sediments could preserve abundant fossil spores 
and pollen (see Macphail, 1999a).  However this does not resolve problems created by marked 
variation in relative pollen abundance values between samples.  Possible scenarios are: 
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(1)  Sample 43, which preserves 50% pine pollen, is substantially younger/older than Samples 42 and 
45 which preserve 6% and 2% pine pollen respectively. 
 
(2)  All three samples are contemporary, but the marked differences in e.g. pine values (2-50%) are 
due to the individual samples being located at different distances from locally planted pines and other 
woody species. 
 
(3)  All three samples are contemporary, but the marked differences in pollen dominance is due to 
imported material being used to build up the driveway. 
 
(4)  The samples represent garden waste/ash dumped over the wall at different times. 
 
Scenario 1 is difficult to test without independent documentary evidence for the sequence of tree 
planting inside the garden.  However different periods of ‘residence’ would explain the highly 
variable pollen and spore preservation.  Pollen preserved in garden soils located inside the sandstone 
wall (Group H samples) confirms pines were growing on the site although values do not exceed 18% 
(see Section 8.8).  Scenario 2 is a distinct possibility if Sample 44 was located below the overhanging 
bough of a pine tree whilst Samples 42 and 44 were located at a greater distance from this and other 
pines.  The same reasoning can be used to explain the ‘high’ relative abundance of under-represented 
but tall sclerophyll shrubs such as Banksia ericifolia–type (7 %) in Sample 42.   
 
The strongest support for Scenario 3 is provided by the high diversity of native taxa in Sample 44, 
including significantly higher values of native grasses and Epacridaceae T-types.  It is equally 
consistent with the highly variable pollen and spore preservation.  Scenario 4 also explains the high 
degree of variability between palynofloras but is difficult to reconcile with the social context.  None 
of the hypotheses provide a particularly convincing explanation for the high micro-charcoal content 
of the samples. 

 
 

  8.55  Conclusions 
Interpretation of ACN 957 as a natural topsoil is inconsistent with the pollen evidence unless the 
different samples are different in age or represent different areas of vegetation.   
 
Whilst no single hypothesis provides a satisfactory explanation for palynological evidence, the 
evidence points to the driveway being lined by one or more pine trees.  The data are a good 
illustration of the complexity of cultural deposits and justify the multiple sampling of seemingly 
uniform deposits on complicated archaeological sites.   
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8.6 Group F:  Drain and cistern samples, c. 1850s (Samples 39-40, 23-25) 
 

8.61  Yield and preservation (Table 6A) 
Samples of sediment infilling the (western) drain yielded water-worn, strongly humified plant debris 
only.  Conversely waterlogging has meant that palynofloras recovered from silty sands used to 
backfill the cistern are amongst the most diverse and best-preserved on the site. 
 
Archaeological evidence (M. Casey pers. comm.) indicates that the fill included red gravel from the 
adjacent roadway (Road 2) and that the material was tipped in using buckets. 

 
 

8.62  Exotics (Table 6B) 
Exotic pollen types include pine (trace to 4%), one or more species of palms, camphor laurel, 
plantain (up to 2%), thistles and clover (2-4%) as well as a significant number of unidentified 
tricolpate and tricolporate types.  Many have highly distinctive morphologies, and, like the 
unidentified palm types (Plate 2), potentially are identifiable to particular plant species. 
 
 
8.63  Diversity and dominance (Table 6B) 
The three ‘cistern’ palynofloras are wholly dominated by native grass pollen (82-90%).  Pollen of 
other native taxa are relatively rare but include casuarina (trace to 2%) and eucalypts (1-6%).  A 
number of rare unidentified types have only been recorded in this group of samples. 

 
 

8.64  Interpretation 
The high degree of similarity between palynofloras recovered from the base, middle and upper 
sections demonstrate that the cistern was infilled over a very short period of time using sediment 
derived from the same source. 
 
Since the cistern is located adjacent to ACN 666 it is reasonable to assume that much of the native 
grass pollen was derived from the grassy sward interpreted to have covered this built up slope 
between ca. 1821-1917 (Section 8.3).  This grass community included clover (Trifolium) and 
plantains. 
 
Whether the sediment per se was sourced from the Stable surrounds is unknown.  However trace to 
low numbers of cereal pollen are strongly against the infill including stable refuse unless the building 
was not being used to accommodate horses or, alternatively, the resident horses were not being fed 
grain supplements (both considered unlikely) 
 
 
8.65  Conclusions 
The pollen data confirm that that in 1850s the landscape on the southern side of the stables included 
areas of grassland that had been improved with clover, i.e. a pasture or lawn.  It is reasonable to 
assume that this grassland was representative of the wider landscape, i.e. that the stables were 
surrounded by a parkland planted with exotic pines and palms. 
 
Since stable muck would have been readily available, the use of a sandy soil infill almost certainly 
will have been deliberate.  Possible reasons include avoiding making the cistern a health as well as a 
physical hazard and, more speculatively, the ready availability of sandy soil material from 
landscaping activities associated with the building of Second Government House on Bennelong 
Point. 
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8.7  Group G:  Garden beds, southeast area, c. 1845-1860s (Samples 26-30) 
 

8.71  Yield and preservation (Table 7A) 
Garden beds in the southeast area of the site were cut into soft sandstone (M. Casey, pers. comm.).  
Yields of acid-insoluble material were relatively low and much of the organic matter content, 
including the fossil pollen and spore content, was strongly oxidised.  Relative abundance values for 
Sample 30 are based on a statistically unreliable pollen count of 40 grains.  Trace numbers of Permo-
Triassic gymnosperm pollen occur in the same sample. 

 
 

8.72  Exotics (Table 7B) 
All samples preserved low to moderate numbers of pine (trace to ~13%) and trace amounts of 
dandelion pollen.  Tree-fern spores occur in samples 27-30. 

 
 

8.73  Dominance and diversity (Table 7B) 
The palynofloras are dominated by casuarina (21-47%) and eucalypt (14-43%).  Pollen of other 
native shrubs are rare except for banksia (2% in Samples 26, 27).  Herb and fern are more common 
but values are variable.  Prominent types are native grasses (3-26%), Raspwort (trace to 15%), sedge 
(trace to 5%), Rainbow-fern (trace to ~8%) and trilete types (trace to ~10%).   

 
 

8.74  Interpretation 
 

Because of the relatively late age of the samples, it is uncertain whether the pollen represent the 
survival of native plants on the site, the importation of soil or organic ‘compost’ to build up the 
garden, or the native component has been long distance transported from bushland elsewhere.  
Importation of loam is the preferred hypothesis, supported by the presence of Palaeozoic spores (cf 
Section 8.3).  The pollen data confirm pines were part of formal plantings on the Inner Domain 
during the mid nineteenth century. 
 
The high abundance of liverwort spores relative to agricultural weed pollen indicates the garden was 
being actively cultivated.  As is usually the case (Macphail, 1999a), cultivation has destroyed all 
pollen evidence of exotic plantings.  Raspwort had invaded the garden beds during the time 
represented by Samples 27 and 29.  Bull-rush pollen (Typha) in Sample 29 is evidence for the 
existence of a freshwater pond or lake in the vicinity, probably within the Royal Botanic Gardens. 

 
 

8.75  Conclusion 
The samples confirm pines and other introduced species were growing in the general vicinity of the 
site between ca 1845-1860 but do not provide specific details on other exotic plantings.  Raspwort is 
an example of a native herb that had became a prominent garden weed during the early to middle 
colonial period. 
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8.8  Group H:  Garden beds, western area, c. 1845-1894 (Samples 31-35, 41) 
 
Samples analysed in this Group come from garden beds located inside the sandstone garden wall 
lining the driveway to Second Government House. 
 
 
8.81  Yield and preservation (Table 8A) 
Samples within this group fall into two classes related to lithology:  (a) sandy loams which yielded 
limited numbers of fossil pollen and spores in a matrix of strongly humified organic matter (Samples 
31-33, 41), and (b) organic loams which yielded diverse palynofloras (Samples 34-35). 
 
Apart from Samples 32 and 41, pollen and spores yields were statistically significant and 
preservation was mostly good.  Permo-Triassic gymnosperm pollen is present in Sample 32, 
indicating build up of the garden using imported material. 

 
 

8.82  Exotics (Table 8B) 
All samples preserved definite exotics, including abundant (8-18%) pine pollen in Samples 31, 33-35 
and 18. Samples 34 and 35 preserved trace amounts of cypress (Cupressaceae-Taxodiaceae), 
Araucaria (possibly Norfolk Pine) and Lemon.  Probable exotic Poaceae (~50 mµ) are frequent to 
common in these samples and also in Sample 33. 

 
 

8.83  Diversity and dominance (Table 8B) 
The same small group of exotic and native trees and herbs dominate all palynofloras but the 
individual values vary markedly from sample to sample:  Pine (8-18%), casuarina 19-24%), eucalypt 
(trace to 23%), native grasses (trace to 26%), sedges (3-16%), trilete ferns (trace to ~ 10%) and 
selaginella (trace to ~ 6%).  Chenopod (Chenopodiaceae-Amaranthaceae) pollen are frequent (3-4%) 
in the organic loam samples (Samples 34-35). 
 
Rare native taxa include a plantain (Plantago), Bat’s wing fern (Histiopteris incisa), Coral-fern 
(Gleicheniaceae) and peat moss (Sphagnum) (Sample 31), Slender club-moss (Sample 33, Native-
hops (Dodonaea spp.) (Sample 34), Cupanieae (Sapindaceae), Native Pear (Xylomelum pyriforme) 
(Sample 35) and possible species of Alangiaceae and Rutaceae (Sample 41). 

 
 

8.84  Interpretation 
The combined data confirms that pines remained prominent, at least in palynological terms, either in 
the garden lining the driveway to Second Government House and/or the parkland surrounding the 
Government Stables during the last half of the nineteenth century.  The single grain of Araucaria 
pollen found in Sample 34 is likely to have come from Norfolk and Hoop Pine trees planted in the 
Stable yard.  
 
Trace records of Lemon pollen in Samples 34 and 35 hint that gardens surrounding the vicinity of the 
stables continued to be used for growing useful as well as ornamental plants.  Several Cyathea and 
monolete spores retain the dehiscent outer layer (perispore), indicating that tree-and ground ferns also 
grew close by. 

 
The increased representation of grass (including the ‘50 mµ’ type) in Samples 33-35 relative to 
Samples 31-33 and 41, is associated with an increase in weed taxa such as chenopods and Starwort, 
and a decline in eucalypt and sedge representation.  Casuarina values remain virtually constant, 
suggesting the grains have been long distance transported from distant heath and forest. 
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8.85  Conclusions 
Samples 31-32, 41 are considered to represent an earlier landscape than Samples 33-35.  If correct, a 
not-implausible interpretation that the Samples 33-35 reflects drying out of the area during droughts 
in the 1880s-1890s.  A contributing factor may have been the severe economic depression of the 
1890s, which may have curtailed expenditure on the maintenance of the ground surrounding the 
stables. 
 
The samples do not appear to preserve pollen evidence of the extensive programme of planting 
around the Garden Palace in 1879 (see Gilbert, 1986, pp.105-107). 

 
 

8.9  Group I:  Verbrugghen Hall, ca 1800-1821 (Samples 46-54) 
Samples within Group I come from below packing material used to construct the stable courtyard 
between 1817-1821.  They differ in one critical respect from all samples previously analysed in this 
study viz. the deposits have been protected from disturbance, including pedogenic processes, since 
the completion of the stable courtyard in 1821. 
 
The samples fall into three broad age classes: 
 
(1)  Samples 50-52 from truncated soils profiles(ACN 1006).  These are likely to predate the 
construction of the bakery in ca. 1800. 
 
(2)  Samples 52-53  1029, 1034) from overlying ash deposits (ACNs 1029, 1034).  These either 
predate (Sample 53) or are contemporary with (Sample 54) the operation of the bakery. 
 
(3)  Samples 48-49 (ACN 1005) and 46-47 (ACN 1004) which represent alluvium believed to have 
accumulated in depressions created by the removal of tree stumps from the site before construction of 
the stable courtyard between 1817-1821. ACN 1004 is stratigraphically higher than ACN 1005. 
 
One sample from a truncated soil profile (Sample 52) is of particular potential importance in that it 
appears to provide the clearest evidence found to date of the range of native plants growing on the 
Conservatorium site at or before 1817.  Assemblages which are broadly contemporary with the 
Group I palynofloras are Samples 1-5, 13-17, 21, 38 (Group A: natural soils) and Samples 22, 36, 37 
(Group D: clearing of the site to allow construction of the stable forecourt). 

 
 

8.91  Yield and preservation (Table 9A) 
Samples 48-51 and 53 yielded very low to low numbers of well-preserved pollen and spores in a 
organic matrices dominated by charcoal particles.  Relative abundance values are based on pollen 
counts that are of marginal statistical reliability. 
 
Samples 46, 47, 52 and 54 yielded abundant but often poorly preserved pollen and spores as well as 
abundant plant debris and charcoal particles.  

 
 

8.92  Exotics (Table 9B) 
Pine and other definite exotic pollen types were found in trace to low numbers only in the higher 
yielding samples (Samples 46, 47, 52, 54).   
 
Trace records of introduced or exotic types include Araucaria, citrus (Lemon), Privet and Cheese-
wood in Sample 46, and Chinese-bush (Cassinia arcuata-type) and Knotweed (Polygonum 
persicaria-type) in Sample 52.  Pollen of unidentified palms occurs in Samples 47 and 48. 
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Probable exotic types occur in Samples 51 and 53, e.g a tricolpate type that resembles pollen of the 
Wire-weed (Polygonum aviculare).  Samples 49 (alluvium) and 50 (truncated soil profile) lacked 
exotics. 
 

 
8.93  Diversity and dominance (Table 9B) 
Casuarina (~9-28%), eucalypt (~18-43%) dominate the palynofloras.  Otherwise the samples fall into 
two classes based on the relative abundance of less common types: 
 
A.  Samples 46-48, 52, characterised by frequent to abundant native grasses (6-35%), cereals (1-3%), 
crucifers (trace to 8%), Broom-heath (up to 3%) and trilete ferns (trace to 18%).   
 
Apart from Sample 52 which comes from a truncated soil profile (Sample 52), the subgroup 
comprises alluvium suggested to represent material washed by storm water from the quarried 
southern side of the site (M. Casey, pers. comm.)  
 
B.  Samples 50, 51, 53-54, characterized by frequent raspwort (3-7%) and selaginella (up to 50%) 
and trace records of tree-fern spores.   
 
All samples come from truncated soil profiles and associated ash deposits. 
 
Native taxa represented by trace pollen and spores are similar to those found in the Group A samples 
and provide additional evidence of the diversity of sclerophyll shrubs growing on the site before or in 
the first years of European settlement.  Unusual pollen records include a native Malvaceae 
(Selenothamus) and the sea-box (Micrantheum).  A grain of bull-rush pollen occurs in Sample 49. 

 
 

8.94  Interpretation 
The data indicate that vegetation at the time of, or shortly after European settlement was eucalypt 
woodland with a shrubby rather than grassy understorey (Samples 46, 52) although at the time of 
clearance (c. 1817), grassy open areas existed on/upslope of the site (Samples 46-48).  The increase 
in Poaceae values from 14% (Sample 48) to 21-35% (Samples 46-47) may reflect this clearance. 
 
Native taxa provide additional evidence of the diversity of sclerophyll shrubs growing on or near the 
site before 1817 and possibly before European settlement (cf Group A samples).  For example 
Proteaceae included at least four species of banksia, as well as the Crinkle-bush, Drum-stick 
(Isopogon anemifolius), geebung (Persoonia), grevillea and/or hakea, Mountain Devil (Lambertia 
formosa), Swamp Symphionema (Symphionema paludosa) and Native Pear. 
 
The data confirm other pollen evidence from the Conservatorium site that Pinus and/or Abies and 
tree-ferns were planted in the grounds of First Government House or on the Inner Domain before 
1817. 
 
It is probable that cereal, citrus and, less certain, crucifer pollen recorded in Samples 46-47 and 52 
reflect private milling and horticultural activity on the site before 1817.  This agricultural activity will 
have helped weeds such as dandelions and thistles invade the surrounding bushland.  It is difficult to 
distinguish between pollen produced by edible, ornamental, weed and native species of crucifer 
(Brassicaceae).  However, the only comparable values (8%) of crucifer pollen found on an 
archaeological site were associated with a 1790s convict hut at Parramatta (Macphail, 1990). 
Reshaping of the area by quarrying will have compounded the already damp condition existing on 
the site, indicated for example by the relatively high percentages of cord-rush (Restionaceae) and 
sedge pollen in Sample 52.  Bull-rush pollen is evidence for a freshwater pond (or dam) in the 
general vicinity (grounds of First Government House?). 
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Selaginella appears to have colonised the ash-rich soil following clearing of the site by fire (Samples 
50, 51, 53).  Both observations suggest that one or more growing seasons elapsed between clearing 
and burial of the site under the Stable courtyard. 

 
 

8.95  Conclusions 
Much of the pollen data are equivocal because of possible mixing of the different age palynofloras in 
the same sample, e.g. Sample 52, or because the low taxonomic resolution. 
 
Nonetheless, sediments preserved below the floor of Verbrugghen Hall provide an important 
snapshot of the vegetation occupying the site before European settlement and/or during the earliest 
colonial vegetation.  Cereal pollen almost certainly reflects the use of the site as a bakery between 
1800-1814. 
 
 
9.0  DISCUSSION 
The study is the most comprehensive pollen analysis of a single historical archaeological site 
undertaken to date in central Sydney and the only study to date where multiple samples were 
analysed for the majority of archaeological contexts found on the site. 
 
This has the disadvantage that it becomes difficult to see the ‘forest for the trees’ but does allow the 
chronostratigraphy based on archaeological evidence conclusions to be tested by multivariate 
statistical analysis of the palynological data at a later date.  The combined pollen data form a 
discontinuous record of plants growing on the ridge between Sydney and Farm Coves since 
prehistoric times up to the beginning of the twentieth century. 
 
As such it is an important record of the evolving botanical landscape on the eastern side of Sydney 
Cove. An analysis of coeval deposits preserved near the Art Gallery of N.S.W.  The Outer Domain 
(Macphail, 1999b) provide a preliminary framework for the Outer Domain.  Because of strong 
government control on activities on the Domain, both sites provide a counterfoil to events recorded 
on the densely occupied Rocks district (Macphail, 1995).   
 
Key areas for which the fossil pollen data flesh out the archaeological record are: 
 
• The nature of vegetation occupying the ridge behind First Government House before c. 1800.  
• The nature of plantings within the grounds of First Government House and/or on the Inner 

Domain (Governor Macquarie’s Demesne) before 1817, including evidence for cereals and other 
horticultural plants on the site between 1800-1814. 

• The impact of clearing, grazing and other landscaping activities on the survival of native plants 
and spread of exotic weeds after c. 1800. 

• Identification of some of the garden species planted around the Government Stables and in the 
grounds of Second Government House between 1821-1894. 

 
 
9.1 What was growing on the ridge between Sydney and Farm Coves in 1788? 
 
Information on the vegetation growing at Sydney Cove before European settlement is important for 
two reasons. 
 
Firstly it provides a base line against which the impact of Europeans can be measured in Australia’s 
longest settled district (see Fox, 1990; Hobbs & Hopkins, 1990).  This impact includes not only 
obvious changes such as the felling of any existing forests and woodland, but also of the rapidity with 
which exotic weeds such as dandelions invaded the landscape. 
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Secondly, it helps clarify the issue whether what we now regard as ‘pristine’ native vegetation is not 
in fact an artefact of altered fire regimes.  For example early accounts indicate that the understorey in 
sclerophyll forest in the Lane Cove district was dominated by grasses and ferns, not by shrubs as at 
present (references in Clark & McLoughlin, 1986).  The evolution of these shrub communities almost 
certainly reflects the change from ‘cool’/frequent to ‘hot’/infrequent firing regimes after c. 1788 (cf 
Jackson, 1968).  Physical clearing of trees and grazing has the opposite ecological effect, viz, 
promotes the spread of grasses at the expense of woody taxa. 

 
A number of attempts have been made to reconstruct the vegetation growing around Sydney Cove 
before European settlement in 1788 using a combination of early colonial period documents and 
illustrations and remnant vegetation surviving in equivalent sites elsewhere around Sydney Harbour, 
e.g. Campbell (1925) and Benson & Howell (1990). 
 
Both types of evidence are equivocal.  Reasons include ‘artistic license’ and the probability that the 
surviving (usually shrub-rich) bushland has developed since European settlement.  Nevertheless 
illustrations of Sydney Cove drawn before 1791 concur in showing low open forest covering the 
ridge behind First Government House.  Examples reproduced in McCormick (1987) are William 
Bradley and Capt. John Hunter (1788), George Raper (attributed) (1789), William Bradley (1791) 
Juan Ravenet (undated but before 1793) and Fernando Brambila (published 1793). 
 
Support for their general accuracy is provided by subsequent (1792-1795) illustrations which show 
either an obviously stylised wooded backdrop or isolated trees (1792-94).  Significantly, two 
undated/unsigned views from the same period show dead, moribund and lopped eucalypts (British 
Museum Watling Collection 19, L.S. 9, 13, reproduced as Plates 18, 25, 29 respectively in 
McCormick, 1987).  Views of, and from, the eastern side of Sydney Cove show scrub surrounding 
tree stumps on what is now the Inner Domain (Plates 52, 53 in McCormick, 1987). 

 
Palynofloras recovered from the truncated soil profiles preserved below Verbrugghen Hall (ACN 
1006) confirm that the understorey in sclerophyll forest or woodland on the Conservatorium site was 
dominated by shrubs, not grasses.  The significance of this observation however depends on whether 
the samples predate European settlement or represent the period between 1788 and c. 1800 when the 
site was first cleared.  For example, traces of exotic and possible exotic pollen types could indicate 
that the truncated soils (Samples 50-52) developed after 1788 or that the profiles incorporate post-
Settlement material (cf Samples 53-54). 

 
If the former, then it is possible that woody understorey developed after 1788, i.e. that the ridge was 
covered in eucalypt forest or woodland with a grassy understorey in 1788.  If the latter (the preferred 
option) then the ridge apex almost certainly was covered in eucalypt Low Open Forest rather than 
(more open) Woodland at the time of European Settlement (terminology after Specht, 1970).  The 
rapidity with which ‘brush’ re-established itself on the Domain during the 1820s (Gilbert, 1986, p. 
42) is evidence of the importance of frequent fires and/or grazing in maintaining grasslands in the 
Sydney district. 
 
Documentary evidence that the earliest recorded name for Bennelong Point was “Cattle Point” (State 
Projects Heritage Office, 1997 p. 78) implies that the lower slopes and foreshore were covered by 
grassland, not sclerophyll forest.  The logical explanation is that these grasslands were maintained by 
fires lit by Aborigines camping around the foreshore of Sydney and Farm Coves.  It is equally 
reasonable to conclude that Aboriginal fires will have had a variable impact on the hinterland, 
leading to the ridge being covered by a mosaic of woody and herbaceous vegetation types at the time 
of first European Settlement. 
 
 
 
 
 



Palynological Report - Macphail 

__________________________________________________________________________ 
Casey & Lowe Associates                                                                                   Conservatorium site, 1998-2001 

22

9.2 Did early plantings in the grounds of First Government House include native plants? 
Araucaria, pine and privet pollen are widely dispersed and trace numbers found in Samples 46-54 are 
likely to represent plants growing in the grounds of First Government House. Norfolk Pine 
(Araucaria heterophylla) is one of a number of native plants recorded in the grounds of First 
Government House in 1802 (Gilbert, 1986, p. 16).  The fossil Pinus grains almost certainly are the 
sole surviving relics of the ‘avenue’ of Stone Pines (Pinus pinea) Pines planted during (and before?) 
Macquarie’s governorship (see State Projects Heritage Office, 1997, pp. 83-87). 

 
It is less clear whether the other native taxa ‘interspersed’ amongst the exotic plantings were 
survivors of the pre-1788 vegetation or also deliberately planted.  Examples are “Banksia”, “Correa”, 
“Meterosideros” (= ?) and “Melaleuca” (= Callistemon?).  Both casuarina and Old Man Banksia 
(Banksia serrata) were valued as a building material (roofing shingles) in the 1790s (see Bogle, 
1993).  In other instances, ecological constraints (drought-intolerance) make it improbable that 
mesophytic trees and shrubs were part of the pre-settlement flora in the grounds of First Government 
House. 

 
Examples are the Cheese-wood (Glochidion ferdinandi), recorded in Samples 47, 52) and Rough 
Tree-fern (Cyathea), recorded in Samples 47, 51-54.  It is possible that the both taxa naturally grew 
along the Tank Stream Valley (cf Campbell, 1925) but there is no reason to doubt that tree-ferns on 
the lawns of First Government House in the 1820s were deliberately planted and maintained as 
garden ornamentals (Plate 56 in de Vries Evans, 1983).  A similar attitude may have prevailed with 
respect to those native sclerophyll shrubs which produce botanically unusual or showy flowers (see 
Macphail, 1999). 
 
 
9.3 What was growing between c. 1800-1814 when a bakery occupied the site? 
By 1817-1821, grasses were well established on the site, and probably across Bennelong Point and 
much of the Inner Domain as well.  Whilst this undoubtedly reflects physical clearing between 1800-
1814, in particular by Bligh (see State Projects Heritage Office, 1997, p. 32), grazing also will have 
contributed to the expansion of grasses at the expense of woody species since 1788. 

 
Alluvium (Samples 46-49) appears to have accumulated in depressions created by the removal of tree 
stumps (M. Casey pers. comm.).  If correct, the dimensions of the depressions may provide a guide to 
the height of woody species growing on the site before 1817, based on the Tasmanian Forestry rule-
of-thumb that the diameter of the root bole is approximately one third the height of the living tree. 

 
Trace amounts of Lemon pollen (Sample 46) are evidence for fruit trees on the site before 1817.  
Whether these represent an isolated tree or an orchard is unknown.  Citrus species, including oranges, 
lemon and limes, were only some of the edible species known to have been planted in gardens in 
1788, e.g. around First Government House and at Government Farm) in 1788 (G. Worgan, cited in 
Benson & Howell, 1990 p. 13).  Other pollen data indicate Lemon continued to be part of local 
plantings during the nineteenth century. 

 
Equivocal evidence for market gardening on the site is provided by the high (8%) value of crucifer 
pollen in Sample 46.  Cereal pollen (Samples 46-47, 52) may have blown in from crops planted at the 
Government Farm but are much more likely to reflect milling activities associated with the bakery 
since cereal pollen is poorly dispersed by wind. 
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9.4 What plants were growing between 1821-1894 when the Government Stables occupied the 
site? 

Since c. 1821, the site has been surrounded by open grassland consisting of native and exotic Poaceae 
mixed with agricultural ‘weed’ species such as dandelions, clover and plantain.  It is unclear whether 
native trees survived on the site but the pollen evidence is emphatic that exotic pines (Pinus and 
?Abies) were planted in the vicinity of the Stables, including gardens lining the drive leading to 
Second Government House after c. 1854.   

 
Trace records of Lemon pollen hint that the gardens in the vicinity of the stables continued to be used 
for growing useful as well as ornamental plants.  Amongst the later were tree-ferns (Cyathea, 
Dicksonia) and a range of ?naturally established ground ferns.  Trace records of Araucaria pollen are 
likely to come Norfolk Pines planted in the yard of the Stables (State Projects Heritage Office, 1997, 
p. 88) or, less likely, the pine known as the ‘Wishing Tree’, planted within the ‘Governor’s Demesne’ 
in 1817 (Gilbert, 1986 pp. 26-27). 

 
Pollen preserved in silts infilling the cistern in the forecourt provide a snap shot of the diversity of 
exotic plantings on the Inner Domain in the 1850s.  Most of the taxa cannot be assigned to particular 
species but the evidence is clear that exotic pines and palms were an integral part of the formal 
landscaping around the Stables during the latter part of the nineteenth century. 
 
Documentary evidence shows Moreton Bay Figs (Ficus macrophylla) were planted around the 
Stables after c. 1850 (State Projects Heritage Office, 1997, p. 87).  Although Ficus pollen are very 
poorly dispersed, fossil grains are preserved in some abundance elsewhere on the Domain (Macphail, 
1999b).  Accordingly, it is reasonable to conclude that Moreton Bay Figs did not grow (or overhang) 
the archaeological contexts sampled in this study. 
 
 
9.5 What factors contributed to the survival of native plants on the site? 
The majority of samples included low to trace numbers of pollen or spores produced by native 
shrubs, herbs and ferns.  In some cases, these almost certainly were brought onto the site in soil used 
in landscaping.  Nevertheless the combined evidence that a surprising number of native shrubs and 
ferns were able to survive in the vicinity of the Stables into the late nineteenth century.  

 
The key factor seems to have been the creation of alternative, suitably open and/or moist habitats by 
quarrying, building, grazing and gardening.  Some taxa such as the Raspwort and Rainbow-fern 
almost certainly were self-sown.  For example, a small clump of the important ‘living fossil’, the 
Fork Fern (Psilotum nudum) was growing on the quarried sandstone cliffs between Second 
Government House and eastern Circular Quay up to c. 1996 (M.K. Macphail, pers. observation).  
Shrubs such as banksias and grevillea may have been cultivated for their showy flowers.  A 
secondary factor almost certainly will have been poor maintenance of the Inner Domain at times of 
economic depression in the colony, e.g. during the 1820s, ?1840s and 1890s. 
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10.0 CONCLUSIONS 
 
• Soil and other cultural deposits preserved below Verbruggen Hall, the forecourt yard and 

landscaped areas to the south of the Conservatorium building preserve fossil pollen and spores in 
moderate to abundant numbers as well as other acid-insoluble plant debris such as charcoal. 

 
• Although a number of samples yielded ‘mixed’ palynofloras, this is due to mixing of sediments 

of different ages or provenance, not the downward movement of pollen and spores within the soil 
profiles. 

 
• The pollen data provide a good illustration of the complexity of cultural deposits, justifying 

multiple sampling of seemingly uniform deposits on complicated archaeological sites. 
 

In this instance, the multiple sampling will allow the chronostratigraphic groupings based on 
archaeological evidence to be objectively tested by multivariate analysis of the fossil pollen and 
spore data at a later date. 
 

• The pollen data support the chronology and environmental context suggested by the 
archaeological evidence. The two exception are: 

 
(i)  ACN 957 (natural soil accumulating along the driveway to Second Government House) 
where no one hypothesis provides a convincing explanation for the diversity of palynofloras 
recovered from the sediments. 
 
(ii)  ACN 828 (perched swamp).  The pollen data confirm soils were damp but moisture levels 
were inadequate to support obligate swamp taxa during the last two centuries. 

 
• The combined pollen data form a discontinuous record of plants growing on the ridge 

overlooking Sydney Cove from before 1788 into the late nineteenth century. 
 

Key findings include: 
 
• The apex of the ridge between Sydney and Farm Cove was covered in eucalypt low sclerophyll 

forest with a shrub-dominated rather than a grassy understorey before 1800-1814, and probably 
before 1788, even though the foreshore area was used for grazing cattle. 

 
• Evidence from elsewhere in Sydney indicates that clearing/grazing and altered fire regime 

(towards less frequent fires) after 1788 will have ecologically opposing effects.  The former will 
have promoted the expansion of grasses at the expense of shrubs; the latter will have promoted 
the expansion of shrubs at the expense of grasses. 
 
Accordingly, the most likely scenario − which explains ‘artistic’ differences between early 
colonial illustrations of the area − is that the ridge as a whole was covered in a mosaic of 
grassland, shrubland and open eucalypt forest due to the variable impact of Aboriginal fires.   

 
• A not insignificant number of the native shrubs and some herbs and ferns survived on the Inner 

Domain into the middle and ?late nineteenth century, probably due to alternative habitats being 
created by cultural activities such as quarrying and gardening. 
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• Northern hemisphere conifers such as pine (Pinus) as well as native species such as the rough 

tree-fern (Cyathea) were planted in the grounds of First Government House or on the Inner 
Domain before 1817.  Other early plantings include Privet (for hedges?), Camphor Laurel 
(Cinnamomum camphora?) and, less certain, the Cheese-wood tree (Glochidion fernandii). 

 
• Pollen preserved under the floor of Verbrugghen Hall built over the Stable Courtyard represents 

the private use of the site as a bakery (and market gardening?) between 1800-1814, and the 
subsequent preparation of the site for construction of the Government Stables in 1817. 

 
• Pollen preserved in deposits accumulating between 1821-1845 record the reshaping of Inner 

Domain as open parkland.  Grazing by Government stock is likely to have accentuated the spread 
of exotic agricultural weeds. 

 
• Northern hemisphere pines remained prominent, at least in palynological terms, in parkland 

surrounding the Stables during the last half of the nineteenth century. 
 
• Gardens in the vicinity of the Stables continued to be used for growing useful as well as 

ornamental plants such as palms. Garden weeds included some native herbs, e.g. Raspwort 
(Gonocarpus). 

 
• Although Norfolk Pines were planted around First Government House before 1802 and 

subsequently on the Inner Domain c. 1817 (see Gilbert, 1986 pp. 26-27), the majority of fossil 
Araucaria pollen occur in sediments postdating the 1820s.  These almost certainly come from 
Norfolk- and Hoop Pines planted in the Government Stables yard. 

 
• Apart from conifers and palms, there is little pollen evidence for the nature of exotic plantings 

surrounding the Government Stables during the nineteenth century despite the close proximity of 
the Royal Botanic Gardens to the site.  
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