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1 INTRODUCTION 

 
Parramatta was Australia's first country town and, after Sydney, is its second oldest city.  For 
this reason, Parramatta has been identified as being of National significance and having 
exceptional potential in researching the earliest phases of European settlement. 
 
Like other Australian cities, Parramatta has undergone major urban expansion during the 20th 
century, and one predictable consequence has been the loss or burial of its early Colonial rural 
heritage, which dates back to the time when the settlement (then named Rose Hill) was 
isolated by ‘long miles of bushland’ from Sydney (Jervis 1961: 31).  Prime examples are the 
wattle-and-daub huts built in the 1790s (Colour Plate 1) whose archaeological ‘footprints’ still 
survive under much younger buildings lining the former main street of Parramatta, George 
Street.   
 
Fossil pollen and spores preserved in buried soils on archaeological sites along George Street 
potentially are a natural archive of developments within one of the first successful agricultural 
communities in Australia.  These developments included the planting of wheat, barley, maize 
and tobacco and establishment of orchards and vegetable gardens by convicts (see Tench, 
1793).  At the other end of the social scale, fossil pollen and spores may also provide a record 
of exotic plantings around the vice-regal residence, built in 1799 on Rose Hill at the western 
end of George Street (Colour Plate 1), and in gardens attached to houses built by Parramatta's 
more well-to-do citizens along George Street during the early nineteenth century. 
 

1.1 This study:  This report discuss the implications of pollen and spores preserved in sandy 
sediments at 109 George St., a site occupied between 1804-1882 by the important Colonial 
missionary Rowland Hassall and his descendants and tenants (Table 1).  Archaeological 
remains on the site include walls, a cellar and the ‘footprint’ of a dairy:  The majority of 
samples come from sandy soil profiles within or adjacent to these structures or similar soil 
used to infill waste disposal pits dug at various times during the nineteenth and? twentieth 
century. 
 

1.2 Related studies:  Pollen analytical data are available for archaeological sites at the corner of 
Smith and George Sts. (Macphail 1990), 41-54 George Street (Macphail 1997), 16-18 Smith 
Street (Macphail 1999a), 180-180A George Street (Macphail 2004a), at the corner of George 
& O'Connell Sts. (Macphail 2004b), James Ruse Reserve (Macphail 2005a) and 95-101 
George St. (Macphail 2005b). 
 

1.3 Samples:  Fifteen soil samples from 109 George Street were submitted for analysis by Dr. 
Mary Casey, Casey & Lowe Pty. Ltd. 

 
1.4 Aim:  The primary aim was to determine whether fossil pollen evidence of horticultural 

plantings was preserved in the samples and, if so, to use the microfossil data to infer 
horticultural activities at the time the samples were deposited.  

 
TABLE 1: Sample Data 

AREA ACN Sample Archaeological Context Lithology 
 4803 5 sediment infilling 19th ? century pit mottled orange-brown sand 
 4886 11 post-pipe fill red-brown sand, shell, brick 
 5044 61 sediment between pavers in cellar dark grey-brown fine sand 
 5050 44 'natural' soil in ACN 4914 medium brown fine sand 

A 5050 47 sediment from middle of flue medium brown fine sand 
 5050 49 Soil near stone wall ACN 4915 yellow-brown fine sand 
 5051 56 'natural' soil red-brown fine sand 
 5051 65 'natural' soil profile near well red-brown fine sand 
 5064 51 remnant 'natural 'soil profile dark brown fine sand 
 5066 66 remnant 'natural' soil in dairy red-brown fine sand 
 4819 3 basal fill layer in 19th ? century pit (4820) medium brown clayey sand 
 4844 16 basal fill layer in 19th ? century pit  grey-brown fine sand (wet) 
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B 5000 39 fill layer in 19th ? century pit yellow-brown fine sand 
 5017 29 fill layer in 19th ? century pit grey-brown fine sand 
 5058 69 Sediment in wall ACN 5058 medium orange fine sand 

 
 
2. SUMMARY  
 
• Despite the high sand and very low organic content, the majority of samples yielded low to 

moderate numbers of fossil pollen and spores in a matrix of strongly humified to well-preserved 
organic matter.  Fungal spores were sporadically abundant to dominant, as were microbial? root 
nodules.  Halophytic taxa were not recorded despite the proximity of the site to the (tidal) upper 
reaches of the Parramatta River. 

 
• The pre-Settlement vegetation on the higher terraces appears to have been dominated by 

eucalypts (Eucalyptus spp.) and, less certain, a native apple (Angophora spp.).  There is no pollen 
evidence that swamp or river oaks (Allocasuarina/Casuarina) were growing on the site or flood 
plain below lower George Street. 

 
• The persistent to abundant presence of dandelion and? crucifer pollen and liverwort spores 

indicate a high level of disturbance.  Since the site was vacant land during the 1790s, the most 
likely explanation is that clearing of eucalypts by convict labour between 1789-1790 and 
subsequent tillage of the exposed mineral soils lead to the rapid expansion of these 'opportunist' 
taxa (ash bed effect).  

 
• One sample appears to preserve evidence of agricultural activity during the 1790s clearance 

phase (ACN 5000 in Area B).  This sediment, from a fill layer in an undated pit, includes two 
grains of an unidentified cereal species and, less certain, citrus pollen.  If correctly dated, then the 
site may have been used as an orchard prior to construction of Hassell's house in 1804:  Whether 
crops were being grown on the site or the pollen came from 'broad acre' planting to the east of the 
site is uncertain.  Trace numbers of quillwort (Isoetes) spores in a natural soil in Area A (ACN 
5050) suggest water was being carted up from the lower floodplain of the Parramatta River (see 
Macphail & Casey 2005) 

 
• Because of bioturbation, many soil samples preserved 'mixed age' microfloras that are difficult to 

assign to any of the occupation phases recognised by Casey & Lowe (2003).  Overall, the data 
demonstrate that the diversity of ornamental trees/shrubs and introduced weeds increases during 
the nineteenth century.  Some of the former are likely to have been garden plants that have 
become naturalised on sites degraded by domestic and commercial grazing.  Examples are 
Oleaceae (privet?) and a group of daisies (Mutiseae) that is mostly restricted to South America.  

 
• Several samples preserved palynomorphs that have not been found in other historical 

archaeological sites in Parramatta.  These include an alete sporomorph in sediment between 
pavers in a cellar (ACN 5044), a distinctive, possibly exotic trilete spore in soil used to infill two 
pits dug in the early? nineteenth century (ACNs 4803, 4819), and drumsticks (Isopogon) pollen 
in one pit fill (ACN 4189).  The presence of this pollen type raises the question whether native 
shrubs were being planted as garden ornamentals or their 'showy' flowers picked for household 
decoration during the early 1800s.  

 
• The plant microfossil content of two samples was wholly dominated by fungal spores that were 

rare to absent in other soil samples from 109 George St.:  Biporipsilonites sp. in ACN 5066 
(remnant top soil in a dairy) and Mediaverrusporonites and Inapterisporites spp. in ACN 4844 
(basal fill layer in a pit).  The most likely explanation is that these spores represent the spillage or 
deliberate disposal of nutrient-rich waste such as milk, whey or cooking fat. 

 
• Most of the exotic trees, shrub and herbs represented by fossil pollen are shrubs that were widely 

planted by Europeans during the late eighteenth and early nineteenth century, e.g. pines, alder, 
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Anacardiaceae, Oleaceae (cf privet), citrus, roses and? hibiscus. Exceptions are (a) pollen of a 
subgenus of Nothofagus [N. (Brassospora)] that is endemic to New Guinea and New Caledonia 
(ACN 4803), (b) pollen of a family (Gyrostemonaceae) that is most abundant on the western 
slopes of NSW (ACN 5051) and (c) sandalwood (Santalum) pollen in ACN 4819.  Whether the 
last indicates the presence of Chinese in the workforce employed by the Hassall family is 
unknown. For unknown reasons, pollen from "large" English oaks recorded as growing on the 
site during the 1830s, were not recorded.    

 
 
3. NATURAL SETTING 
 
3.1 Geologic background:  Early Colonial Parramatta was built across a flight of Late Quaternary river 

terraces near to the tidal (and initially navigable) limits of the Parramatta River.  Remnants of the 
Holocene floodplain - i.e. river terraces formed after postglacial sea levels stabilised about the present 
day position about 6000 years ago level - occur up to 2 m elevation on both sides of the river (Mitchell 
2003).  Higher terraces above 5-6 m above sea level, including the study site, are more likely to have 
formed during the Last Interglacial period some 120,000 years ago.  Weathered Triassic bedrock 
(Ashfield Shale) outcrops on the north bank of the river. 
 
Archival and borelog evidence indicate that the pre-settlement topography of the lower (Holocene) 
terraces was highly irregular due to the prevalence of levee bank remnants (reduced to mounds) and 
back-swamp hollows (Lawrie, 1982).  Some of the latter held permanent freshwater and were used as a 
source of domestic drinking water.  Highly subdued remnants of fluvial landforms may also be 
preserved on the older (Pleistocene) terraces although a reworked sand sheet (see Mitchell (2003) now 
covers much of the surface. 
 

3.2 Site geomorphology:  109 George St. is located near the eastern end of the 'high level' river terrace 
traversed by George Street and within 200 metres of the (now mangrove-lined) Holocene floodplain of 
the Parramatta River (see Fig. 2.2 in Casey & Lowe 2003).  The adjoining allotment (113 George St.) 
was described as situated "in the swamp near Harris's farm" (ibid: 11).   

 
3.2 Soils:  Soils on the site are likely to be fine quartz sands or gradational red earths.  Data from a site at 

the corner of George and Charles Streets indicate the A1 and A2 horizons have been strongly bioturbated 
by cicada larvae, with infilled burrows reaching up to 50-60 cm depth below ground level (Mitchell 
2003).   

 
3.3 Pre-Settlement vegetation:  Benson & Howell (1990) propose that, at the time of European settlement, 

these terraces were covered by woodlands dominated by “immense trees” of grey box (Eucalyptus 
moluccana) and forest red gum (Eucalyptus tereticornis) with an open grassy understorey.  Mangroves 
(Avicennia marina) are likely to have colonised the river margins up to the tidal limit (approximately 
below Charles Street see Fig. 1) whilst the common reed (Phragmites australis), paperbarks (Melaleuca 
linariifolia) and rough-barked native apple (Angophora floribunda) occupied wetter and drier areas on 
the river terraces respectively.   
 
In 1798, a "stately grove" of wattles (Acacia) was still growing near the present day corner of Church 
and Macquarie Sts. ~250m southwest of the study site (Jervis 1961: 25).  The sub-saline quality of the 
groundwater in wells (Jarvis ibid: 157) indicates that samphires (Chenopodiaceae-Amaranthaceae) will 
have colonised sites on the higher terraces that were subject to repeated disturbance, as well as forming 
saltmarsh communities along the river. 
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4. ARCHAEOLOGICAL SETTING 

 
Agricultural and other civic developments that have impacted on the study site are likely to be those out-
lined by Jervis (1961) for the Parramatta township as a whole.  The more important of these before 
c.1840 are: 
 
• 1789:  Clearing of the alluvial terraces.  
 
• c. 1790:  Construction of George Street (the first planned road in Australia) from the landing place on 
the Parramatta River 2 km west to the vice regal residence on Rose Hill. 
 
• 1790-1800:  Construction of wattle and daub 'convict' huts along George Street. 
 
• 1796-1823: Subdivision of the area into leasehold allotments and replacement of many 'convict' huts 
by more 'substantial' brick or weatherboard dwellings surrounded by a mosaic of cultivated and grazed 
land. 
 
• 1844:  Leaseholders within the Parramatta Township offered the opportunity to convert to a freehold 
title.  This appears to have fostered the commercial redevelopment of George Street. 
 

4.1 Agriculture:  Clearing and cultivation of the land at Parramatta was carried out by convict gangs 
between 1789-1791.  For example Tench (5 December 1791) noted of a 200 acres area of cleared 
ground that …six weeks ago…[it]...was a forest   It has been cleared and the wood nearly burnt off the 
ground by 500 men (Tench 1793).  The first crops included wheat, barley, oats and maize, planted on 
ground broken up by hoe and fertilised by the ashes of burnt native vegetation. 
 
In 1789, a wheat field occupied part of the projected route of George Street whilst by late 1790 maize 
was being grown in the “marines’ garden surrounding the barracks.  Tobacco, vines, figs, apples and (?) 
turnips were being grown by December 1791 (Tench 1793).  Although issued with flour and salt meat, 
many of the convicts were growing their own vegetables.  A market for the sale of grain, fish, poultry 
and livestock was established in 1792.  Tench (ibid) noted (with some surprise) that although the cattle 
look in good condition...neither corn nor fodder is given to them [and their]   enclosures furnish hardly a 
blade of grass. 
 
The first Agricultural Society in Australia was founded at Parramatta in July 1822 and in the following 
year a piece of ground on the north side of the river was made available as an experimental garden in 
which trials of new varieties of horticultural and ornamental plants could be made. 
 

4.2 Horticulture:  Visitors to Rose Hill provide a reliable account of the introduction of edible plants in 
Parramatta before ~1820 (Bligh 1980) although only casual mention is made of the associated 
ornamental plantings.  These may have included agapanthus (Agapanthus), hibiscus (Hibiscus), 
oleanders (Oleander), roses (Rosa), rue (Ruta), lupins (Lupinus), wallflowers (Cheiranthus), larkspurs 
(Consolida) and hollyhocks (Alcea) and deciduous trees including elms (Ulmus) and oaks (Quercus) 
(ibid: 16).   
 
Trench (1793) records vines such as grapes (Vitis), melons (Cucurbita), cucumbers (Cucumis), and 
pumpkins (Cucurbita), and fruit trees including apples (Malus), bananas (Musa), oranges and lemons 
(Citrus), and figs (Ficus) were growing in the vice-regal garden at the foot of Rose Hill (ibid: 11-12) in 
1791.  By 1793, the same gardens included pomegranates (Punicia) and "nearly all the vegetables 
known in Europe for culinary purposes" (Apiaceae, Brassicaceae, Fabaceae, Lamiaceae) with the 
different beds edged with "strawberries (Fragaria), two types of geraniums (Pelargonium) and stock 
(Matthiola)" in 1793, and currents (Ribes), gooseberries (Ribes), peaches (Prunus) and raspberries 
(Rubus) by 1820 (ibid: 14, 34).   
 
By this time (1793), the steep semi-circular hill at the back of the vice regal residence was "covered with 
woods on top of which is an alley of lemon trees…recently planted [whilst] along the hedge surrounding 
the garden masses of yellow downy Mimosa (Acacia) flowers are growing" (von Bellingshausen 1820 
cited in Bligh 1980: 34).  Fossil pollen studies confirm that other exotic trees growing in the vicinity of 
George Street included palms (Arecaceae), kauri (Agathis) and Northern Hemisphere pines (Pinus) 
although when these were first planted is unknown. 
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4.3 Site history:  The history of 109 George Street has been reviewed by Kass (see Chapter 2 in Casey & 
Lowe 2003):  Four phases are identified: 
 
Phase 1 (1790-1804):  In contrast to sites further to the west along George Street (see Section 1.2), there 
is no evidence for any convict-built structure on the 109 or 113 George Street although the ~four acre 
holding almost certainly was cleared of native vegetation and, less certain, cereal crops or orchard 
species were planted on the site.   
 
Phase 2 (1804-1882):  The brick house constructed for the Rev. Rowland Hassall was built during or 
before 1804.  Consistent with his position as Superintendent of Government Stock, outbuildings within 
the curtilage included a detached kitchen a barn, stables and other outbuilding used for storage of good.  
The large mulberry tree (Morus rubra), English oaks (Quercus robur) and hedge of lemon trees (Citrus 
limon) described by his grandson James are likely to have been planted about this time  (see Hassall 
1902: 19):  Rowland Hassall's will indicates the house was surrounded by a "garden, orchard, yard, 
buildings. and paddocks" in 1820 (Casey & Lowe 2003: 13).  Subsequent horticultural developments are 
sketchy but the school playground built across the road from the house was "bounded by fruit gardens" 
in the 1830s (Hassall 1902: 16).  An 1870s photograph shows the house in poor repair and it is 
reasonable to presume that the gardens and? surrounding land will have been equally poorly maintained 
at this time (Fig. 2.8 in Casey & Lowe 2003). 
 
Phase 3 (1880s-1960s):  The 'Hassall' Estate was subdivided and the allotments put up for auction in 
1882.  The 1804 brick house and outbuildings had been demolished, leaving the whole site as vacant 
land by 1895.  Aerial photographs confirm that seven houses had been built on the site before 1961 (Fig. 
2.13 in Casey & Lowe 2003) and the associated soft landscaping included lawns with scattered shrubs 
and? trees. 
 
Phase 4 (1960s-2003):  The site is occupied by a two storey office block constructed for the Roads & 
Traffic Authority c. 1972.  This development included a petrol storage and related service areas.  
 

5. AGE CONTROL 
 
No independent age control is available for the majority of samples and the age range is based on the 
presence or absence of exotic pollen types, in particular pine, and widely naturalised weed taxa such as 
cereals (Poaceae pollen >60 μm diameter), dandelions (Liguliflorae) and plantain (Plantago lanceolata-
type). 
 
The minimum age of the samples is difficult to infer using fossil pollen data because of the longevity 
(and replanting) of trees such as pines (including Pinus) and also because shorter-lived exotics such as 
dandelions (Liguliflorae) became naturalised during the late 18th century. 
 

6. PALYNOLOGY 
 

6.1 Processing:  Because of the very low organic content, approximately 20 grams of soil were digested - 
about ten times the usual amount - from each sample.  Otherwise the samples were processed using a 
mix of chemical, heavy liquid and micro-sieving techniques developed by the author and colleagues to 
concentrate acid-resistant plant microfossils from sandy sediments (see Macphail 1999b).  Addition of a 
known number of exotic Lycopodium spores allowed the concentration of fossil pollen, spores and fungi 
to be calculated (estimates expressed as 103 grains per gram of soil are rounded to the nearest decimal 
point).   

 
6.2 Yield and preservation:  All samples yielded low to moderate amounts of strongly humified and well-

preserved plant debris plus charcoal, root nodules of unknown origin, and highly variable numbers of 
fungal spores and fungal fruiting bodies  (0 to >>700 103 spores per gram) and egg cases produced by 
invertebrates living in the soil.  
 
Yields of fossil pollen and spores were generally lower than fungal spores, with concentration values 
ranging from absent to a maximum of 4.0 x 103 grains per gram of sediment (Table 2).  These are at the 
extreme lower end of the range of concentrations found in Colonial Period soils. 
  
Preservation was variable with most assemblages included strongly biodegraded as well as some 
perfectly preserved specimens.  This phenomenon, which is typical of bioturbated soil profiles, usually 
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indicates minor stratigraphic leakage has occurred.  Analysis of soil profiles (Mitchell 2003) indicates 
the source will be material infiltrating down cicada burrows or in rainwater. 

 
6.3 Fossil pollen data:  Because of the mostly low yields, the fossil pollen and spore data are expressed in 

two ways in Table 2:  
 
1. For samples which yielded significant numbers of fossil pollen and spores (>100 counts), the fossil 

data are expressed in bold type as a percentage of the total identifiable pollen and spore count 
excluding algae and fungal spores.  Values less than 1% are shown as '+'.  [see Table 2A ACNs 
4803, 5050, 5051, Table 2B ACNs 4819, 5058]. 
 

2. For samples yielding less than 100 identifiable pollen and spores, the fossil pollen data are given as 
raw counts [see Table 2A ACNs 4886, 5044, 5050, 5051, 5064, 5066, Table 2B ACNs 4844, 5000, 
5017]. 

 
A selection of culturally significant pollen and spore types is illustrated in Appendix 1.  Many pollen 
types include several distinctive morphotypes, which are presumed to represent different species or 
genera.  Examples occur in the crucifer (Brassicaceae) and dandelion (Liguliflorae) families.  In both 
cases, it is possible that the source was, or includes some grains produced by edible species, e.g. 
cabbage or turnips (Brassica spp.). 
 
The concentration value of fungal spores is used as proxy evidence for the former presence of nutrient-
rich (putrescent) in a sample.  Similarly the relative abundance of egg cases is suggested to be a reliable 
indication of bioturbation of the sediment by soil invertebrates. 
 

6.4 Dominance and diversity: A minimum of 50 pollen and spores could be identified to a plant family or 
higher taxonomic level such as a genus or species.   
 
Ten of these fossil taxa definitely represent exotic species, e.g. pine (Pinus) and citrus (Citrus), and 
another eight taxa are likely to have been produced by exotic 'weeds' rather than native analogues.  
Examples of the latter group are pollen produced by the daisy (Asteraceae high-spine types), crucifer 
(Brassicaceae) and samphire (Chenopodiaceae) families.  Accordingly high relative abundances of 
crucifers are equivocal evidence for edible species if found in tilled soil, and for weed species when 
found on degraded sites such as paddocks.  Many of the unidentified tricolpate and tricolporate pollen 
types are presumed to represent exotic plants.   
 
The majority of exotic taxa are under-represented in that their pollen is dispersed close to the parent 
plants.  Accordingly, even low relative abundance values of taxa such as citrus (Citrus) are reliable 
evidence that the parent plants were growing on the site.  Trace values of cereal grasses (Poaceae pollen 
>60 μm diameter) may be derived from spilled stock feed, stored grain and/or locally naturalised plants, 
as well as from 'broad acre' crops growing on or near to the site.   
 
Five taxa represent native species that do not naturally occur in the local flora at Parramatta flora.  
Examples are the tree-ferns Cyathea and Dicksonia, which are restricted to wet gullies and the margins 
of rainforest on the escarpment of the Blue Mountains west of Parramatta, and Gyrostemonaceae, a 
family that is prominent on the Western Slopes and Plains of NSW.  
 
The number of local native trees, shrubs, herbs and cryptogams represent by fossil pollen and spores is 
unusually low relative to 19th century historical sites in Sydney.  With the exception of liverworts, all 
commonly occurring fossil taxa are plants that produce/disperse pollen or spores in very large numbers, 
usually by wind.  Examples are casuarina (Allocasuarina/Casuarina), eucalypts (Eucalyptus), grass 
(Poaceae pollen <50 μm diameter), crucifers and samphires (Chenopodiaceae).  The eucalypt and native 
grass counts usually include immature pollen aggregates to whole anthers - evidence that the parent 
plants once grew on the site.  Despite the proximity of the site to the Parramatta River, mangrove pollen 
or marine algae (dinoflagellates) were not recorded in any sample although it is possible some of the 
samphire count may have come from salt-marsh communities lining the upper (tidal) reaches. 
 
Spores of liverworts (Cingulatisporites, Rudolphisporis) are special cases in that their fossil spores are 
uncommon on historical archaeological sites except after fires (clearance phase) and on damp mineral 
soils on creek banks, around ponds, on gardened sand under the drip-lines of eaves.  Similarly swamp 
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selaginella (Selaginella uliginosa) is reliable evidence for damp organic-rich soils on the site, especially 
when the fossil population includes immature spores (see Appendix 1).  
 

7.0 RESULTS 
 

7.1 Area A:  Ten samples from this area were submitted for pollen analysis.  Only three of these (ACNs  
4803, 5050, 5051) yielded statistically reliable numbers of fossil pollen and spores (Table 2A) 

 
ACN 4803 (pollen sample 5) 
 
Context:  sediment infilling a pit 
Inclusions: none observed in sample bag  
Yield:  moderate (diluted by organic matrix) 
Common taxa: eucalypts, crucifers  
Frequent taxa: dandelions, native grasses, casuarinas, samphires, starwort 
Ornamentals: alder, Antarctic beech, pine 
Edible spp: cereal grass (trace) 
 
Comment:  The diverse microflora is dominated by eucalypt (mostly small/corroded grains) and 
crucifer (Brassicaceae) pollen, with a significant representation of dandelions (Liguliflorae).  Other 
definite or potential exotics include cereals, pine (Pinus), alder (Alnus), a subgenus of Nothofagus that is 
endemic to New Guinea and New Caledonia [Nothofagus (Brassospora) sp.], a member of the Olive 
family (privet?) plus a distinctive trilete fern spore characterised by kyrtomes along the laesurae and 
small foveolae.  This morphotype, cited as cf Dictyophyllidites, has not been previously recorded in an 
historical archaeological context.  The deposit is considered to be mid to? late nineteenth century garden 
waste (compost?) since it preserves frequent to common amounts of swamp selaginella and fungal 
spores as well as dandelion and grass pollen.  Alternatively, the swamp selaginella could have been 
imported in organic soil from the former "swamp" on the 113 George St.  As such, the Brassicaceae 
count could represent either or both vegetable and weed species.  The acid-resistant extract includes 
dark coloured/strongly humified and straw-coloured/well-preserved plant debris, consistent with a 
'mixed age' origin for the microflora.   
 
ACN 4886 (pollen sample 11) 
 
Context:  post pipe fill 
Inclusions: shell and brick fragments 
Yield:  low 
Common taxa: eucalypts 
Frequent taxa: - 
Ornamentals: - 
Edible spp: - 
 
Comment:  The sample yielded low numbers of eucalypt pollen, and trace numbers of crucifers, 
grass and cryptogam spores including trace numbers of swamp selaginella.  The relatively high fungal 
spore content indicates the presence of rotting organic matter.  This may have been wood from the 
former (garden fence?) post although thalloid morphotypes are more typical of decaying leaf matter.  
The acid-resistant plant detritus includes fragments of both leaf cuticle and wood (see (Appendix 1).   
 
ACN 5044 (pollen sample 61) 
 
Context:  sediment between pavers in a cellar  
Inclusions: charcoal 
Yield:  negligible (pollen)  
Common taxa: alete sporomorph 
Frequent taxa:  
Ornamentals: alder 
Edible spp: - 
 
Comment:  The sample yielded trace numbers of alder pollen and fungal spores in an organic 
matrix dominated by an inaperturate (alete) sporomorph (estimated concentration = 12.6 x 103 grains per 
gram of sediment).  These sporomorph, which have not been previously recorded, are medium dark 
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brown in colour and occur in aggregates as single cells (see Appendix 1).  A provisional interpretation is 
that they are Palaeozoic spores derived from coal dust.  If correct, then the cellar was used to store coal.  
 
ACN 5050 (pollen sample 44) 
 
Context:  natural soil from ACN 4914 
Inclusions: none observed in sample bag 
Yield:  medium 
Common taxa: eucalypts, crucifers 
Frequent taxa: native grasses, dandelions, daisies (low spine types), invertebrate egg cases 
Ornamentals: - 
Edible spp: citrus, cereals 
 
Comment:  The sample yielded a diverse microflora dominated by small/corroded eucalypts, 
crucifers, native grasses and fungal spores.  The assemblage is unusual in that it also includes trace 
numbers of native shrubs (wattles, geebung), citrus (crushed), cereals and a single quillwort (Isoetes) 
spore.  It appears to be of 'mixed age' and is suggested to incorporate fossil pollen and spores deposited 
during the late eighteenth century clearance phase plus pollen washed or carried into the profile at later 
times within the nineteenth or twentieth centuries.  The plant detritus, which includes both strongly 
humified and well-preserved remains as well unusually 'high' (2%) relative abundances of egg cases, 
provides circumstantial evidence for bioturbation of the soil profile by burrowing insects.  If correct, 
then the crucifer pollen count could have been sourced from edible species or weeds growing in a poorly 
maintained lawn or garden bed.  
 
ACN 5050 (pollen sample 47) 
 
Context:  sediment from middle of flue 
Inclusions: none observed in sample bag 
Yield:  nil (barren sample) 
Preservation: - 
Common taxa: - 
Frequent taxa: - 
Ornamentals: - 
Edible spp: - 
 
Comment:  The organic yield consisted of micro-charcoal in siliceous fines.  
 
ACN 5050 (pollen sample 49) 
 
Context:  soil? near a stone wall (ACN 4915) 
Inclusions: charcoal flecks observed in sample bag 
Yield:  nil (barren sample) 
Common taxa: - 
Frequent taxa: - 
Ornamentals: - 
Edible spp: - 
 
Comment:  The organic yield consisted of micro-charcoal in siliceous fines. 
 
ACN 5051 (pollen sample 56) 
 
Context:  'natural red soil' 
Inclusions: none observed in sample bag 
Yield:  low 
Common taxa: eucalypts  
Frequent taxa: casuarina, dandelion, Oleaceae, liverworts 
Ornamentals: Oleaceae (privet?)  
Edible spp: cereals (trace) 
 
Comment:  The sample yielded well-preserved pollen grains and abundant fungal spores.  The 
latter are suggested to be ±modern since they include pine, Oleaceae (privet?), old man banksia (Banksia 
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serrata-type), wire-weed (Polygonum aviculare) and Gyrostemonaceae (a plant family found in 
rainforest as well as semi-arid regions in western NSW).  The plant detritus includes both strongly 
humified and well-preserved remains.  This observation along with an unusually 'high' number of egg 
cases (11) and presence of invertebrate dental plates implies that that organic matter has been carried 
into the soil profile by burrowing insects during the twentieth? century.    
 
ACN 5051 (pollen sample 65) 
 
Context:  natural very dark red sand near well 
Inclusions: none observed in sample bag 
Yield:  moderate (diluted by strongly humified organic matrix)  
Common taxa: eucalypts, native grasses, liverworts 
Frequent taxa: dandelions, casuarina, wattle, crucifers,  
Ornamentals: Oleaceae (privet?), alder, Anacardiaceae, hibiscus?, paperbarks  
Edible spp: cereals (trace) 
 
Comment:  The microflora is a diverse analogue of that recovered from pollen sample 56.  
Additional taxa include paperbark (Melaleuca), Gyrostemonaceae, a Malvaceae type resembling 
hibiscus (see Section 4.2), two types of wattle, frequent dandelion pollen and liverwort spores.  Unlike 
pollen recovered from 'clearance phase' deposits, the eucalypt count consists of well-formed and 
preserved grains and indicates the microflora has been derived from relatively recently planted trees and 
shrubs, as well as from weeds and liverworts growing on damp soil around the well when in use in the 
nineteenth century. 
 
ACN 5064 (pollen sample 51) 
 
Context:  remnant topsoil 
Inclusions: none observed in sample bag 
Yield:  low (diluted by organic matrix) 
Common taxa: casuarina, eucalypts 
Frequent taxa: native grasses, Oleaceae, fungal spores 
Ornamentals: alder, Anacardiaceae, Macaranga-Mallotus, Oleaceae (privet?), pine 
Edible spp: cereals (trace) 
 
Comment:  The microflora mostly consists of exotic and non-local native taxa.  These include 
'frequent' Oleaceae (privet?), pine (Pinus), Macaranga-Mallotus type and a type of daisy (Mutisieae) 
that is endemic to South America.  The assemblage is likely to be derived from opportunist shrubs and 
herbs that invaded the site during the latter half of the nineteenth century.  The dark colour of the 
sediment appears to come from the abundance of strongly humified organic matter, including woody 
tissues. 
 
 
ACN 5066 (pollen sample 66) 
 
Context:  remnant topsoil in dairy  
Inclusions: none observed in sample bag 
Yield:  low (diluted by organic matrix) 
Common taxa: eucalypts, fungal spores 
Frequent taxa: native grasses 
Ornamentals: pine 
Edible spp: - 
 
Comment:  The sample yielded low numbers of well-preserved eucalypt pollen plus trace 
numbers of wattle, grass and pine.  The high relative abundance of fungal spores, including a 
morphotype that is rare or absent in other samples on the site (Biporipsilonites sp.) implies nutrient-rich 
or putrescent matter was once present in the deposit.  Given the dairy context, this could be spilled milk 
or associated products such as whey.  The dark colour of the sediment appears to come from abundant, 
strongly humified organic matter.  Since the organic matrix lacks the woody tissues found in many 
samples from the site, it may be herbaceous material derived from the breakdown of cow dung. 



 
TABLE 2A: AREA A:  Relative abundance (bold type) calculated as a percentage of the total pollen and spore 

excluding algae.  + equals values less than 1%.  Raw count data only where pollen sum is < 100  
 

FOSSIL COMMON ACN & Pollen sample No. 
TAXON NAME 4803 4886 5044 5050 5050 5050 5051 5051 5064 5066 

  5 11 61 44 47 49 56 65 51 66 
Reworked Triassic pollen & spores - - >200 + - - - - - - 
Pollen concentration (103 grains g-1) 1.1 0.3 <0.06 1.4 - - 0.4 0.7 0.05 0.01 
Fungal concentration (103 spores g-1) 0.7 1.8 0.06 0.9 - - 3.1 0.9 0.3 0.6 
POLLEN SUM  280 32 1 313 0 0 76 133 51 21 
Definite (shaded) and probable exotics  
Alnus alder +  1     1% 1  
Apiaceae umbellifer family         1  
Asteraceae (high spine) daisy family +          
Brassicaceae crucifer family 33% 3  22%   1 1% 1  
Chenopodiaceae samphires 2%   +       
Citrus lemon, orange    +       
Liguliflorae dandelion 7%   3%   5 9% 1  
Malvaceae cf Hibiscus cf hibiscus        +   
Mutiseae daisy (S. America)         1  
Nothofagus (Brassospora) Antarctic beech +          
Oleaceae privet family +       6% 4 1 
Pinus pine +         1 
Plantago lanceolata-type plantain         1  
Polygonum aviculare wire-weed    +   1  1 1 
Poaceae (> 60 μm) cereals +   +   1    
Stellaria starwort 1%   +    +   
Tricolpate cf Prunus Rosaceae         1  
Non-local natives 
Cyathea soft tree-fern +   +       
Dicksonia rough tree-fern           
Gyrostemonaceae -       1    
Isoetes drummondii-type quillwort    +     1  
Melaleuca quinquinerva paperbark        3%   
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TABLE 2 (cont.) 
 

FOSSIL COMMON ACN & Pollen sample No. 
TAXON NAME 4803 4886 5044 5050 5050 5050 5051 5051 5064 5066 

  5 57 61 44 47 49 56 65 51 66 
Native trees & shrubs 
Acacia (granulate) wattle    +    1%  1 
Acacia (non-granular) wattle    +    +   
Allocasuarina/Casuarina river oak,  2% 2     5 7% 10  
Banksia serrata-type old man banksia       1    
Eucalyptus eucalypts 40% 19  57%   48 35% 16 13 
Hibbertia guinea-flower +          
Leptospermum spp. ti-tree         1  
Melaleuca-type paperbark        1%   
Unidentified Myrtaceae bottle-brush family       1 +   
Native herbs 
Asteraceae (low spine) daisy family +   2%   2   1 
Gonocarpus raspwort + 1  +   1    
Poaceae (<50 μm) native grasses 6% 3  6%   2 14%  7 3 
unidentified tricolpates - +   +       
unidentified tricolporates - +   +     1  
FERN & FERN ALLIES 
Calochlaena rainbow fern +   +    +   
'Dictyophyllidites harrisii' unknown trilete +          
Gleicheniaceae coral ferns         1  
Histiopteris incisa bat's wing-fern  1         
Isoetes drummondii-type quillwort    +       
Microsorium kangaroo fern +          
monolete ferns includes water-fern +       +   
Schizaea-type includes comb fern + 1      +   
Selaginella uliginosa swamp selaginella 1% 1  +    +   
trilete ferns includes filmy ferns 1%   +   1    
Liverworts 
Cingulatisporites spp. (Anthocerotae) 2% 2     3 14%   
Rudolphisporis rudolphi Ricciaceae    +   2 2%   
Soil invertebrates (excluded from pollen sum) 
egg cases  + 3  2%   11    
dental plates        1    
 





 

 
7.2 Area B:  Five samples from this area were submitted for pollen analysis.  Three of these 

(ACNs 4819, 5017, 5058) yielded statistically reliable numbers of fossil pollen and spores 
(see Table 2B 

 
ACN 4819 (pollen sample 3) 
 
Context:  basal filler layer in pit (ACN 4280) 
Inclusions: none observed in sample bag (clay content implies minor illuviation) 
Yield:  high (diluted by organic matrix) 
Common taxa: crucifers, eucalypts 
Frequent taxa: native grasses, swamp selaginella, casuarina, trilete ferns 

('Dictyophyllidites'), cereals samphires, pea-flowers, raspwort, wire-
rushes, unidentified Myrtaceae, unidentified tricolpate cf prunus, tree-
fern (Cyathea), citrus, pine, liverworts 

Ornamentals: alder, Anacardiaceae, pine, rose, sandalwood, Scrophulariaceae? 
Edible spp: cereals, citrus 
 
Comment:  The sample yielded an exceptionally diverse microflora in which 
'pollen dominance' is shared by some ten angiosperms and ferns.  Commonly occurring taxa 
include crucifers (29%), eucalypts (13%), cereals (4%), swamp selaginella (8%) and 
'Dictyophyllidites' (4%).  Less common to rare taxa include alder, pine, Anacardiaceae 
(pepper-tree?), citrus (1%), rose (Rosa), sandalwood (Santalum), as well as another ten 
other unidentified potential exotic types plus non-local? native species that may have been 
planted as garden or pond ornamentals, e.g. drum-sticks (Isopogon), native flax (Dianella), 
bull-rush (Typha), smooth tree-fern (Cyathea.  Although Isopogon is cited as growing on 
shallow sandy soils (Fairley & Moore 1995), its pollen has not been previously recorded at 
any historical archaeological site in Parramatta and most of the fossil records come from 
sites in southern Sydney where soils are derived from Wianamatta Shale.  Accordingly it is 
possible that pollen grain in ACN 4819 comes from flowers picked for household 
decoration.  The 'high' representation of swamp selaginella and wire-rushes (Restionaceae) 
indicate soils were damp and organic-rich.  Given the archaeological context and 
stratigraphic position (basal fill in a pit), the microflora almost certainly represents organic 
waste (compost?) from the garden surrounding the 1804 house, rather than e.g. organic soil 
imported from the site of the former swamp.  If correct, then the very low representation of 
weeds, including dandelions, suggests that the garden was well maintained.  It is tempting 
to speculate that the citrus pollen came from the hedge of lemon trees planted along the 
boundary of 109 George Street by Rev. Rowland Hassall sometime between 1804 and the 
1830s although pollen of the "large English oaks" were not found in this or other sampled 
deposits on the site.  Sandalwood pollen has been previously found only in cesspit samples 
on a site once occupied by Chinese in lower Broadway, Sydney.  It is tempting to speculate 
that Hassall family were employing Chinese workers at the time represented by ACN 4819. 
 
ACN 4844 (pollen sample 16)  
 
Context:  basal fill layer in pit 
Inclusions: none observed in sample bag 
Yield:  moderate (diluted by very high fungal spore content) 
Common taxa: liverworts (Cingulatisporites) 
Frequent taxa: - 
Ornamentals: pine 
Edible spp: - 
 
Comment:  The microflora is highly unusual in an historical archaeological context 
in that it is wholly dominated by two usually rare types of fungal spores 
(Mediaverrusporonites, Inapertisporites).  Both taxa occur found in trace numbers in other 
samples from 109 George St. but the high concentration (estimated >>700 x 103 spores per 
gram of sediment) in ACN 4844 is difficult to explain unless the pit was used for the 
disposal of some nutrient-rich waste.  This was not faecal material since the assemblage 
lacks a highly distinctive sporomorph found in cesspit deposits (see Macphail 1999b).  
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Hence the deposit is presumed to have been be kitchen waste (fat?), based on its similarity 
to the only fungal spore-dominated microflora found so far on an historical archaeological 
site in the Sydney district - in a pit located outside an 1830s kitchen block at the 
Castlereagh Street Fire Station Site (see Macphail 2000). 
 
ACN 5000 (pollen sample 39) 
 
Context:  fill layer in pit 
Inclusions: none observed in sample bag 
Yield:  moderate (diluted by organic matrix) 
Common taxa: eucalypts 
Frequent taxa: liverworts (Cingulatisporites), casuarina, native grasses,  
Ornamentals: - 
Edible spp: cereals, citrus? 
 
Comment:  The microflora is dominated by small/corroded eucalypt grains, grass 
and liverworts in an organic matrix dominated by strongly humified 'woody' plant detritus.  
This association appears to be diagnostic of soils accumulating during the 1790s clearance 
phase and the pit fill is inferred to have been dug and filled-in before 1804.  Unlike sites 
further to the west along George Street, ACN 5000 also preserved two very large (~80 
micron) but unusually thin-walled grains of an 'early' cereal species (Appendix 1).  The 
only other potential exotics recorded are dandelions, crucifers, starwort and a grain of a 
possible citrus species.  There is no evidence that the sample has been contaminated by 
younger material:  Assuming that inferred age is correct, then the sample provides not only 
additional data on the spread of exotic weeds during the late eighteenth century but also the 
clearest evidence to date that 'broad acre' crops were being grown on allotments on 'lower' 
George Street or, more probably, on areas to the east of the Parramatta township.   

 
ACN 5017 (pollen sample 29) 
 
Context:  fill layer in pit 
Inclusions: charcoal flecks observed in sample bag 
Yield:  negligible 
Common taxa: - 
Frequent taxa: - 
Ornamentals: pine 
Edible spp: - 
 
Comment:  The sample yielded trace numbers of ±modern exotics, including pine 
and plantain (Plantago lanceolata-type) in a matrix of finely disseminated charcoal 
particles. 

 
ACN 5058 (pollen sample 69) 
 
Context:  natural? soil associated with a Colonial Period wall (ACN 5058) 
Inclusions: none observed in sample bag 
Yield:  moderate (see Comment) 
Common taxa: eucalypts 
Frequent taxa: native grasses 
Ornamentals: epacrids (Epacridaceae T-type)?, tree-ferns (Cyathea) 
Edible spp: - 
 
Comment:  The bulk of the microflora comes from three partially broken-up 
Eucalyptus and Poaceae anthers, and to that extent the relative abundance data give a 
misleading impression of the source vegetation.  Since the Epacridaceae and Cyathea grains 
are perfectly preserved, the assemblage is likely to be ±modern contaminants introduced 
into the soil by a burrowing insect. 
 



 

 
TABLE 2B:  AREA B:  Relative abundance (bold type) calculated as a percentage  

of the total pollen and spore excluding algae.  + equals values less  
than 1%.  Raw count data only where pollen sum is <100  

 
 

FOSSIL COMMON ACN & Pollen sample No. 
TAXON NAME 4819 4844 5000 5017 5058 

  3 16 39 29 69 
Reworked Triassic pollen & spores 3% - + - 4% 
Pollen concentration (103 grains g-1) 1.6 0.2 4.0 <0.02 0.3 
Fungal concentration (103 spores g-1) 2.3 >>700 1.0 <0.02 0.3 
POLLEN SUM  334 46 256 3 100 
Definite (shaded) and probable exotics  
Alnus alder + 1    
Anacardiaceae pepper-tree family +     
Asteraceae (high spine) daisy family +     
Brassicaceae crucifer family 29%  +   
Chenopodiaceae samphires 4%  +   
Citrus lemon, orange 1%  cf   
Fabaceae pea-flower family 2%     
Liguliflorae dandelion +    2% 
Pinus pine 1%   1  
Plantago lanceolata-type plantain    1  
Poaceae (> 60 μm) cereals 4%  +   
Rosa rose +     
Santalum sandal-wood +     
Scrophulariaceae hebe family +     
Stellaria starwort +  +   
tricolpate cf Prunus Rosaceae? 2%     
Non-local natives 
Cyathea rough tree-fern 1% 1   2% 
Dicksonia smooth tree-fern +     
Isopogon drum-sticks +     
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TABLE 2B (cont.) 
 

FOSSIL COMMON ACN & Pollen sample No. 
TAXON NAME 4819 4844 5000 5017 5058 

  3 16 39 29 69 
Native trees & shrubs 
Acacia (granulate) wattle +     
Allocasuarina/Casuarina river oak,  4%  10%   
Banksia marginata-type banksia +     
Epacridaceae native heath     1% 
Eucalyptus eucalypts 13% 3 62% 1 78% 
Monotoca broom-heath +     
Persoonia geebung +     
Unidentified Myrtaceae bottle-brush family 3%     
Native herbs 
Apiaceae umbellifer family +  +   
Asteraceae (low spine) daisy family +  +   
Cyperaceae sedge +  +   
Dianella flax-lily +     
Gonocarpus raspwort 2%     
Liliaceae lily family +     
Poaceae (<50 μm) native grasses 8% 1 9%  10% 
Ranunculaceae buttercup family   +   
Restionaceae wire-rush 2%     
Typha bull-rush +     
unidentified tricolpates - +  +  1% 
unidentified tricolporates - 3%  +   
FERNS & FERN ALLIES 
Calochlaena rainbow fern + 2    
'Dictyophyllidites harrisii' unknown trilete 4%     
Hypolepis ground fern   +   
Lycopodium laterale slender club-moss +     
Osmundaceae regal fern family +     
Selaginella uliginosa swamp selaginella 8%  +   
trilete ferns includes filmy ferns   +   
Liverworts 
Cingulatisporites spp. (Anthocerotae) 1% 35 11%  2% 
Rudolphisporis rudolphi Ricciaceae  2 +  2% 
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8. DISCUSSION 

 
The study confirms the observation (Macphail 1999b) that, with skilful processing, fossil pollen and 
spores can be recovered from many of the sandy soils found on historical archaeological sites.   
 
This however, is not a guarantee that the plant microfossils will always be in situ or can provide 
unequivocal answers to every question posed by the documentary and archaeological evidence.  For 
example fossil pollen preserved in fill layers in the three pits sampled in Area B at 109 George St. 
appear to range in age from the 1790s to ±modern, and are a partial mirror of cultural activities as 
diverse as the clearing of the native vegetation by convicts and the horticultural and landscaping 
aspirations of a member of the Colonial gentry.   
 
The same pollen data add to a growing body of fossil pollen and spore evidence that archives changes in 
land-usage on the allotments fronting George Street between c. 1790 and the twentieth century.  Key 
(empirical) observations are: 
 
• Spores produced by two types of liverworts (Cingulatisporites, Rudolphisporis rudolphi) are 

consistently frequent to abundant (unlike on correlative sites in Sydney).  
 
• Casuarina (Allocasuarina/Casuarina) pollen are usually much less common than eucalypt 

(Eucalyptus and? Angophora) pollen.  Much of the eucalypt count in the earliest Colonial Period 
deposits consists of small/immature and often strongly corroded grains. 

 
• Pollen of native sclerophyll shrubs are very rare and it is unusual to find more than 1-3 taxa in the 

in the one early Colonial Period deposit.  The same is usually true for cryptogams other than 
liverworts.  

 
• Cereal grass (Poaceae >60 μm) pollen are usually rare to very rare relative to pollen of 'weed' herbs 

such as crucifers (Brassicaceae), dandelions (Liguliflorae) and samphires (Chenopodiaceae).   
 

• A significant number of the Early Colonial Period deposits preserve pollen of fruit trees, in 
particular citrus (Citrus) species.   

 
• At least one locally extinct freshwater aquatic herb (Isoetes) was growing along the upper 

Parramatta River during the late nineteenth and earlier nineteenth century (cf Wilson 2000). 
 
A working hypothesis, which fits well with the documentary evidence, is that, before 1790, higher 
terraces lining the Parramatta River supported eucalypt woodland or forest with a grassy rather than 
shrub-rich understorey.  Casuarinas were either rare or absent although pollen derived from distant 
stands can be frequent if the local pollen influx is low.   
 
This forest was cleared using fire, allowing native grasses and liverwort populations to colonise exposed 
areas of damp mineral soils.  'Agricultural' weeds such as dandelions had become widely naturalised 
across the same area by the early 1800s.  European activities seem responsible for the extinction of two 
quillwort species (Isoetes drummondii, I. muelleri) by the early 19th century. 
 
Land separating the convict huts is depicted as being ploughed in an undated (c. 1793) pen and wash 
view of George Street from Rose Hill (see Colour Plate 1).  There is no compelling fossil pollen 
evidence that 'broad acre' crops had been planted on the allotments fronting onto 'upper' George Street 
although grain may have been stored on some of these sites.  Conversely cereal pollen preserved at 109 
George St (ACN 5000) provides the first evidence that 'broad acre' cereal crops may have been planted 
on allotments on, or to the east of, 'lower' George St. 
 
The pollen data support the written documentary evidence that orchards were planted at the rear of some 
(most?) convict huts during the 1790s.  Pollen preserved in an Early Colonial Period storage facility on a 
nearby site at the corner of George & O'Connell Streets (Macphail 2004a) and in the waterhole at 95-
101 George Street (Macphail 2005) confirm that vegetables were being grown on some allotments 
during the early nineteenth century.  These included the garden pea although, thus far, there is no 
compelling evidence that high relative abundances of crucifer pollen represent edible species such as 
cabbage or turnips.   
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The same data point to an increasingly degraded urban landscape by the middle of the nineteen century.  
This is reflected in the spread of 'weed' taxa such as dandelions and possibly privet although the trend 
was offset by an increased planting of exotic trees, shrubs and herbs in gardens attached to the more 
substantial dwellings fronting onto George Street.   
 
One unresolved question is:  were native flowers being widely grown or picked for household 
decoration' during the earlier nineteenth century?  Hints that this was the case is provided by the 
presence of drums-sticks at 109 George Street, waratah pollen at the Smith and George Streets site 
(Macphail 1990) and possibly by the persistent occurrence of wattle pollen at these and other George 
Street sites. 
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APPENDIX 1 
 

Photomicrographs of selected fossil pollen spores and related plant microfossils 
 

All photomicrographs taken at x788 magnification (50 μm scale bar) 
unless otherwise stated. 

 



 

 
Plate 1 

 
 
Fig. 1 Cuticle with three stomata, from an unidentified shrub? ACN 4886 (the dark 

brown colour is typical of strongly humified plant debris) 
 
Fig. 2 Wood tissue (xylem), from an unidentified tree or shrub. ACN 4803 (the 

xylem cells appears to be partly carbonised and is bracketed by charcoal 
particles)  

 
Fig. 3 Fibre cells from an unidentified herb? (the straw colour is typical of 

relatively recent plant debris that has not been subjected to prolong 
humification processes). ACN 4819. 

 
Fig. 4  Thalloid fungus typically found on decayed leaves. ACN 4886  (x600) 
 
Fig. 5  Fungal spore-dominated microflora.  1 = Mediaverrusporonites sp.  2 = 

Inapertisporites sp.  3 = Fractonisporites sp.  4 = fragment of the fossil 
liverwort genus Cingulatisporites.  5 = Dicellaesporites sp.  6 =dark brown 
strongly humified plant tissues in which all trace of the cellular structure has 
been lost.  ACN 5066  (x 250) 

 



 

 

 



 

 

 
 

Plate 2 
 
 
Fig. 6  Fungal fruiting body.  ACN 4886 
 
Fig. 7 High magnification view (x 788) view of the commonly occurring fungal 

spores in ACN 5066. 1 & 3 = Inapertisporites, 2 = Mediaverrusporonites 
 
Fig. 8 High magnification view (x 788) view of the commonly occurring fungal 

spore type (Biporipsilonites sp.) in ACN 5066 
 
Fig. 9 High magnification view (x 788) view of the alete sporomorph dominating 

ACN 5044 (chain of three weakly attached cells)  
 
Fig. 10 Low magnification (x 125) view of plant debris recovered from the 

'clearance phase' deposit ACN 5000.  1 = strongly humified woody tissues in 
which the cell structure is still visible, 2 = cereal pollen grain shown in Fig. 
11  

 
Fig. 11 Large (85 μm) thin-walled cereal pollen preserved in the 'clearance phase' 

deposit ACN 5000 
 
Fig. 12 Small, microbially-corroded eucalypt (Eucalyptus) pollen grain preserved in 

the 'clearance phase' deposit ACN 5000 
 
Fig. 13 Crumpled citrus (Citrus) pollen grain preserved in the 'clearance phase' 

deposit ACN 5000 
 
Fig. 14 Dental plate of an unidentified soil invertebrate.  ACN 5051 (pollen sample 

56) 
 
Fig. 14 Verrucate egg case of an unidentified soil invertebrate.  ACN 5051 (pollen 

sample 56) 
 
Fig. 16 Epi-reticulate egg case of an unidentified soil invertebrate.  ACN 5050 

(pollen sample 44) 
 
 



 

 

 
 
 



 

 

Plate 3 
 
Fig. 17 Liverwort (Cingulatisporites bifurcatus) spore.  ACN 5051 (pollen sample 

65) 
 
Fig. 18 Liverwort (Rudolphisporis rudolphi) spore. ACN 5051 (pollen sample 65) 
 
Fig. 19  Immature swamp selaginella (Selaginella uliginosa) spore. ACN 4819 
 
Fig. 20  Mature swamp selaginella (Selaginella uliginosa) spore. ACN 4803 
 
Fig. 21  Slender club-moss (Lycopodium laterale) spore.  ACN 4819 
 
Fig. 22 Unusually well-preserved (recent?) rough tree-fern (Cyathea) spore. ACN 

5058 
 
Figs. 23-25 Unidentified trilete fern spore (cf Dictyophyllidites).  1= view of proximal 

face showing laesurae bordered by kyrtomes, 2 = equatorial view, 3 = view 
of distal face showing small foveolae.  ACN 4819 

 
Fig. 26  Pine (Pinus) pollen.  ACN 5066 
 
Fig. 27  Alder (Alnus) pollen.  ACN 4803 
 
Fig. 28 Fragment of a Malvaceae pollen , possibly hibiscus (Hibiscus).  ACN 5051 

(pollen sample 65) 
 
Fig. 29  Pepper-tree family (Anacardiaceae) pollen.  ACN 4819 
 
Fig. 30  Olive family (Oleaceae) pollen cf privet.  ACN 5064  
 
Fig. 31  Citrus (Citrus) pollen.  ACN 4819 
 
Fig. 32  Sandalwood (Santalum) pollen.  ACN 4819 
 
Fig. 33  Macaranga-Mallotus pollen.  ACN 5064 
 
Fig. 34  Rose (Rosa) pollen.  ACN 4819 
 
Fig. 35  Gyrostemonaceae pollen.  ACN 5051 (pollen sample 65) 
 
Fig. 36  Pea-flower (Fabaceae) pollen.  ACN 4819 
 
Fig. 37 Wire-weed (Polygonum aviculare) pollen. ACN 5050 (pollen sample 44) 
 
Fig. 38  Unidentified microreticulate tricolporate pollen.  ACN 4819 
 
 
Fig. 39  Unidentified strongly lobate, triporate pollen.  ACN 4819 
 
 



 

 

 



 

 

 
 

Plate 4 
 
 
Fig. 40  Mutiseae pollen.  ACN 5064 
 
Fig. 41  Scrophulariaceae pollen (tricolpate).  ACN 4819 
 
Fig. 42  Scrophulariaceae pollen (tetracolpate).  ACN 4819 
 
Fig. 43  Dandelion (Liguliflorae) pollen.  ACN 4803 
 
Fig. 44  Starwort (Stellaria) pollen.  ACN 5050 (pollen sample 44) 
 
Fig. 45  Plantain (Plantago lanceolata-type) pollen.  ACN 5064 
 
Fig. 46   Lily family (Liliaceae) pollen cf onion.  ACN 4819  
 
Fig. 47  Cereal (Poaceae > 60 μm) pollen.  ACN 4819 
 
Fig. 48  Crucifer (Brassicaceae) pollen.  ACN 5050 (pollen sample 44) 
 
Fig. 49  Crucifer (Brassicaceae) pollen.  ACN 5050 (pollen sample 44) 
 
Fig. 50  Well-preserved eucalypt (Eucalyptus) pollen. ACN 4803 
 
Fig. 51  cf native-apple (Angophora) pollen.  ACN 4803 
 
Fig. 52 Aggregate of poorly-preserved eucalypt (Eucalyptus) pollen grains. ACN 

4803  
 
Fig. 53  Casuarina (Allocasuarina/Casuarina) pollen.  ACN 4819 
 
Fig. 54  Geebung (Persoonia) pollen.  ACN 4819 
 
Fig. 55  Drum-sticks (Isopogon) pollen. ACN 4819 (x 600)  
 
Fig. 56 Wattle (Acacia) pollen covered with small granules. ACN 5050 (pollen 

sample 44) 
 
Fig. 57 Wattle (Acacia) pollen not covered with small granules. ACN 5051 (pollen 

sample 65) 
 
Fig. 58 Flax-lily (Dianella) pollen.  ACN 4819 
 



 

 

 


