
 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

1.0 INTRODUCTION 

 

Like in most cities, urbanisation in Sydney has proceeded at different rates in different 

districts.  Although many of the documented trends are common to the inner city as a 

whole, the process of urbanisation of the Pyrmont Peninsula on the western side of 

Darling Harbour (Fig. 1) is unusual for two reasons: 

 

a. Large tracts of land remained privately owned/vacant into the 1880s (Fig. 2) despite 

the proximity of the peninsula as a whole to the centre of Sydney (2.5 km).   For the 

same reason small scale 'rural' enterprises such as dairying were able to survive into the 

early twentieth century. 

 

b. Construction of the Pyrmont Bridge in 1857 allowed many 'waterfront' industries to 

relocate from the eastern (city) to the western (Pyrmont) side of Darling Harbour and 

stimulated an equally rapid increase in the working class population resident in Pyrmont 

over the next one to two decades (Fig. 3).  All foreshore land around the peninsula was 

resumed by the Sydney Harbour Trust following an outbreak of bubonic plague in 1900, 

with surplus land being resold for industrial, not residential developments during the early 

twentieth century.  

 

This report discusses the implications of fossil pollen and spores preserved in natural 

topsoil and associated cultural deposits preserved under the remains of nineteenth century 

houses located on Edward and Union Streets on the southern side of Pyrmont Bay (Table 

1).  These samples potentially span the nineteenth century and thus may provide insights 

into: 

 

 The composition of the native vegetation growing on the Pyrmont Peninsula prior to 

European settlement. 

 

 The survival of native species on vacant and quarried land during a period of very 

rapid urbanisation and intensive industrial development of the peninsula (~1840-

1880). 

 

 Domestic responses, including diet, to a sustained period of social decay (~1880-

1900). 

 

The site is noteworthy because of the significant number of pollen and spore taxa that 

have not, or only rarely, been found on other historical archaeological sites close to the 

centre of Sydney and it is difficult to avoid concluding that this phenomenon also mirrors 

the unusual history of the Pyrmont Peninsula. 

 

Table 1 

 
Street ACN* Context description Sediment Inclusions 

Edward 3405 natural soil, House 5 sandy organic mud none 

Union 3231 occupation deposit, Room 4 House 64 (Sq. 

D3) 

organic-rich loam brick, bone 

Union 3236 drain-fill in Room 4, House 64 silty sand bone 

Union 3400 fill layer in double cess-pit (Spit 2) sandy clay charcoal 

Union 3400 fill layer in double cess-pit (Spit 4) sandy clay silk? cloth  

*ACN – archaeological context number 
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2.0 SUMMARY 

 

 The samples yield abundant fossil pollen and spores, including some of the most 

diverse microfloras recorded so far on any historical archaeological site in inner 

Sydney.  Both appear to be consequences of the atypical European history of the 

Pyrmont Peninsula, in particular the delayed urbanization of the peninsula until the 

1840s and co-existence of high density residential and industrial developments and 

vacant land into the 1880s. 

 

 A number of samples, including one from a 'natural' soil profile, are suspected to 

have been contaminated by cereal and other exotic pollen types during the early to 

late twentieth century when the site was occupied by the Anchor Flour Mill.  

 

 If the twentieth century exotic component is excluded, then pollen data from the 

natural soil indicates a small stand of Casuarina glauca-Eucalyptus robusta swamp 

forest (with free-standing water) was growing on the foreshore of Pyrmont Bay prior 

to European occupation of the Pyrmont Peninsula. 

 

 A comparison of fossil pollen preserved in this sample and in a nineteenth century 

occupation deposit provides clear evidence of urban degradation, including the spread 

of exotic vines and herbaceous weeds, e.g. the European honeysuckle.  Some native 

shrubs and herbs survived on the vacant land (or equivalent niches created by 

quarrying); other, especially ferns, appear to have been favoured by damp conditions 

created by the poor drainage or were planted in backyards, e.g. tree-ferns. 

 

 Samples from a double cess-pit provide additional evidence for the importance of 

cereals, and unidentified species of the brassica (cabbage) and legume families in the 

Colonial diet.  An alga found in polluted water indicates that drainage of liquid waste 

from the pots was slow; other microfossils suggest geranium, mint, rose and 

sandalwood were used to dispel odours arising from the primitive sanitation.  

 

 One cess-pit sample yielded unusually well-preserved specimens of a microfossil, that 

appears to be diagnostic of human sewage and is potentially useful as evidence for 

identifying ‘slum’ conditions if found in other palaeoenvironmental contexts.  

 

 No obvious explanation exists for the presence of some microfossils, e.g. the 

persistent occurrence of two pollen types that are typical of Tertiary brown coal 

deposits (not widely utilised in NSW).  
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3.0 NATURAL SETTING 

 

Pyrmont is built on the low but steep-sided sandstone peninsula separating Cockle 

Bay/Darling Harbour (east) and Blackwattle Bay (west).  Urban development and 

quarrying since the 1840s have obscured or obliterated the pre-occupation topography of 

the Pyrmont Peninsula although this can be reconstructed with considerable confidence 

since analogous sites have survived relatively intact elsewhere around Sydney Harbour, 

e.g. on Greenwich Point, Balls Head, Bradleys Head, and Grotto Point.  These 'relict' 

landscapes indicate: 

 

 The summit and slopes of the Pyrmont Peninsula comprised narrow to broad structural 

benches eroded into horizontal to subhorizontal Hawkesbury Sandstone.  Pyrmont, Harris 

and other early N-S aligned streets almost certainly follows the 'tread' of one or more of 

these benches although the cliff-dominated landscape depicted in the 1842 Map of the City 

of Sydney (Fig. 2.5 in main archaeological report) almost certainly will have been 

accentuated by quarrying.  

 

 Natural top soils were infertile sandy loams, with thin O and A1 horizons and low water-

holding capacities except around natural soaks where waterlogging allowed organic 

matter to accumulate.  Frequent cool fires lit by Aborigines may have contributed to the 

low organic content of the soils, and accentuated the erosion of clay soils developed on 

shale interbeds within the sandstone. 

 

 The thick vegetation depicted in early Colonial views is likely to be 'artistic license (cf 

Fig. 2.1. in Casey & Lowe 2003) although the composition and density of plant will have 

varied along topographic gradients in soil depth/moisture and exposure (wind/salinity).  

For example, the upper slopes of the peninsula are likely to have supported open 

sclerophyll woodland dominated by blackbutt (Eucalyptus pilularis), red bloodwood (E. 

gummifera), Sydney peppermint (E. piperita) and/or native apple (Angophora costata) 

(see Benson & Howell 1990: 42).  Forest oaks (Allocasuarina torulosa) may or may not 

have been present but any stands will have been cut for shingle-manufacture in the first 

decades of European settlement (see Benson & Howell ibid: 131).  Scrub on rocky sites 

almost certainly included shrub casuarina (Allocasuarina distyla, A. nana) since these 

species are common on analogous dry/open sites around Sydney Harbour and (A. nana) 

on cliff sites exposed to salt spray.  Fossil pollen data from the KENS Site on the eastern 

side of Darling Harbour and Quadrant site near Blackwattle Bay supports archival 

evidence that grasses, rather than shrubs, formed the groundcover on dry sites (Macphail 

2003, 2004). 

 

Mesophytic shrubs, sedges and ferns are likely to have been confined to groundwater 

discharge points (soaks, springs) at the bases of sandstone cliffs, the banks of any small 

freshwater streams draining the summit ridge, and similar damp niches above high-water 

mark on the wave-cut rock platform.  Casuarina glauca-Eucalyptus robusta swamp forest 

grew around the head of Darling Harbour (now buried under the Sydney Entertainment 

Centre) and possibly extended further to the east along the foreshore (cf Benson & 

Howell 1990, Macphail 2004).  Pollen analysis confirms that grey mangroves (Avicennia 

maritima) were growing on mudflats in the same area and on the eastern shoreline below 

King Street up to about 1830 (Macphail 1992, 2004). 
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4.0 ARCHAEOLOGICAL CONTEXT 

 

The known Aboriginal and European history of the Pyrmont Peninsula (and study site) 

are summarised in the main volume of the archaeological report (main report, Section 

2.1. Key points are: 

 

 Aborigines were living on the Peninsula into the 1830s, utilising a permanent spring 

(Tinker's Well) for fresh water and the shoreline for food.  Clearing, levelling and 

quarrying has destroyed almost all evidence of their occupation. 

 

 Pyrmont Bay, including the area covered by Union and Edward Streets on the 

northeastern 'headland' of the Peninsula, was part of a 1794 land grant purchased by 

John Macarthur in 1799.  The remainder of the peninsula (Ultimo Estate) was granted 

to Dr. John Harris.  On present indications, the promontory was quickly cleared of 

accessible/useful timber and used for grazing dairy cows.  Otherwise, with the 

exception of a windmill constructed prior to 1819 (Figs 2.2, 2.3 in main report), the 

peninsula was left largely unexploited until the 1840s-1850s when quarrying became a 

major industry.  These quarries continued to supply most of the sandstone used for 

building purposes in Sydney into the 1890s. 

 

 Macarthur's 1799 landholding was subdivided by his son Edward - beginning with the 

construction of Harris Street in 1836 and culminating in the sale by auction of 41 

blocks in the area now bounded by Harris, John and Union Streets (Fig. 2.4 in main 

report) in 1839.  Another 48 blocks were released for sale in 1840. 

 

 By 1859 ten houses (six built in the early 1840s) occupied the portion of the study 

area fronting Union Street.  These ranged in size from single dwellings up to three to 

four storey terraces (Figs 3.1, 3.2 in main report).  Most, possibly all?, of these 

appear to have been leased, since few of the working class occupants remained in 

residence for longer than five years.  Eight small two-storey brick terraces (some 

possibly replacing wooden houses built in the 1840s) lined Edward Street by the 

1880s. 

 

 The increase in numbers of residents living on the peninsula was accompanied by the 

building of the first church in 1842 and opening of a post office in 1853.  This was 

followed by the (private) construction of the (first) Pyrmont Bridge in 1857, 

installation of street lighting in 1860, laying of a water main along Harris Street in 

1861, and from the 1870s onwards the establishment of large industrial complexes 

along the waterfront by firms as diverse as the City Iron Works, Australian Tin 

Smelting Company and Australian (now Colonial) Sugar Refinery.  Other, smaller-

scale concerns listed by Gibbs et al in their 1882 Illustrated Guide to Sydney include 

shipbuilding yards, saw mills, joinery works and stone quarries.  Two dairies within 

the boundaries of the CSR site on the northwestern side of the peninsula survived 

into the early twentieth century (M. Casey pers. comm. 1997). 

 

 By the early 1880s the northern (Pyrmont) portion of the peninsula was described as 

'densely crowded with private dwelling' but much of the southern (Ultimo) district 

still remained 'vacant land' (Gibbs et al. 1882: 71) despite the construction of a 

goods railway line, twenty wool stores, a large grain and produce store, and (1899) a 

power station. 

 

 The increase in high density housing to accommodate the expanding work-force was 

accompanied by a decline in living standards (overcrowding, poor to non-existent 
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sanitation, contamination of water and food supplies) during the late nineteenth 

century.  An outbreak of bubonic plague in 1900 resulted in the deaths of three 

Pyrmont residents.  At this time, the local population exceeded 10,000 persons, 

many of whom were employed in quarrying, ship-building and the handling of 

prodigious amounts of wool, grain, sugar and coal which passed through the district. 

 

 In 1896 the Study area (which now accommodated a store and hotel at the corner of 

Edward and Union Streets) was resumed by the Sydney Harbour Trust in 1896 and 

re-sold as surplus land in 1900.  Apart from the hotel (still extant), all buildings were 

demolished about 1920 to allow for the construction of a flour mill (Gillespie Bros. 

Anchor Flour Mill).  This industrial complex occupied 50-72 Union Street and 

adjacent areas bounded by Edward and East Alma Streets until its demolition in 

1982.   

 

 By the early 1980s, as air transport and containerisation replaced earlier forms of 

shipping, Pyrmont became “Sydney’s forgotten waterfront, with less than 1000 

persons resident on the peninsula” (Sydney Morning Herald 24 April 1997).  Since 

the late 1980s, the peninsula has undergone gentrification along with surrounding 

inner city suburbs such as Ultimo.  Associated with this has been the redevelopment 

of late nineteenth to early twentieth century industrial sites into retail, entertainment 

and cultural venues.  Examples are the National Maritime Museum on former wharf 

sites on the northern side of Pyrmont Bay, the relocation of Sydney Technological 

Museum onto the site of the Pyrmont Power House, and Darling Harbour 

Entertainment complex on the site of the Pyrmont-Ultimo goods railway yard. 

 

5.0 AGE CONTROL 

 

No independent age control was available at the time of writing. 

  

6.0 PALYNOLOGY 

 

6.1 Processing:  Because of the mostly low organic content, approximately 10 grams of soil 

were digested.  All 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 1999).  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 moderate to abundant amounts of strongly 

humified and well-preserved plant debris plus charcoal, root nodules of unknown origin, and 

variable numbers of fungal spores and fungal fruiting bodies (3-23 x 103 spores per gram).  

Egg cases produced by unidentified soil invertebrates occurred in low numbers.  One cess-pit 

sample (ACN 3400 Spit 4) yielded the complete remains of a very small insect, possibly 

bed-bug (see Fig. 1 in Appendix 1).  

 

Yields of fossil pollen and spores were equally variable but overall were higher (5-80 103 

grains per gram of sediment) than for fungal spores (Table 2).  Nevertheless, these values 

are at the middle to lower end of the range of concentrations found in Colonial Period soils 

but are sufficient to indicate that a relatively high pollen input, either from the regional 

pollen rain over Sydney or from locally growing plants; only in the case of the 'natural soil' 

(ACN 3404) can it be assumed that the bulk of the spore-pollen is derived from native plants 

growing on the site. 
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Preservation was variable, with most assemblages including strongly biodegraded as well as 

perfectly preserved plant debris and spore-pollen (Appendix 1).  This phenomenon is typical 

of bioturbated soil profiles and usually indicates minor stratigraphic leakage has occurred.  

At Union Street, the unusually large number of partially degraded palynomorphs (Figs. 18-

20 in Appendix 1) is evidence that preservation has also been influenced by groundwater, 

probably through poor drainage or leaking sewer lines. 

 

6.3 Fossil pollen data:   

 

The fossil data are expressed as a percentage of the total identifiable pollen and spore count 

excluding algae and fungal spores in Table 2.  Values below 1% are shown as '+'.  A 

selection of culturally significant pollen and spore types is illustrated in Appendix 1.   

 

6.4 Dominance and diversity:  

 

Approximately seventy five pollen and spores could be identified to a plant family or higher 

taxonomic level such as a genus or species (Table 2).   

 

Eleven of these fossil taxa definitely represent exotic species, e.g. pine (Pinus), European 

honeysuckle (Lonicera japonica, morning glory (Ipomoea cf purpurea) and chaff-flower 

(Alternanthera), and another twenty taxa are likely to have been produced by exotic 'weeds' 

rather than native analogues.  Examples of the latter group are pollen produced by 

unidentified species of the brassica (Brassicaceae), Polymeria-type (Convolvulaceae), daisy 

(Asteraceae high-spine types), grass (Poaceae), legume (Fabaceae), lily (Liliaceae), palm 

(Arecaceae), and samphire (Chenopodiaceae) families.  Most of the unidentified periporate, 

pericolpate, tricolpate and tricolporate pollen types are also likely to represent exotic plants.   

 

Three samples [ACNs 3405, 3400 (Spit 2) and 3400 (Spit 4)] yielded significant to very 

large numbers of a thick-walled grass pollen whose diameter is considerably less than the 

size (>60 m) associated with cereal species (compare Figs. 27 and 28-29 in Appendix 1).  

Nevertheless, since relative values up to 80% of the 'small' morphotype occur in the cess-pit 

samples, a cereal origin is probable (and assumed in this report).  The same sample yielded 

the best-preserved examples found so far of the 'gut parasite' sporomorph aff Ischyosporites 

(Fig. 5 in Appendix 1) whose presence appears to be diagnostic of human sewage (cf 

Macphail 1999, 2003). 

 

The majority of other definite and probable exotic taxa are under-represented in that their 

pollen is dispersed close to the parent plants.  Accordingly, even low pollen values of taxa 

such as European honeysuckle and morning glory are reliable evidence that the parent plants 

were growing either on/close to the site or, in the case of the cess-pit samples (ACN 3400) 

the pollen were deposited directly in waste into the sampled context, e.g. unidentified 

members of the umbellifer (Apiaceae), brassica (Brassicaceae), cereal (Poaceae >60 m), 

Lamiaceae [including Mentha (mint)], lily (Liliaceae family: characterised by a medium open 

reticulum and a weakly to strongly developed trisulcate aperture), two legumes (Fabaceae) 

and a very small unidentified tricolpate grain cited as Tricolpites sp. A. 

 

Three taxa represent native species that do not naturally occur in the local flora.  These are 

spores of (a) two tree-ferns (Cyathea, Dicksonia antarctica), which are restricted to wet 

gullies and (b) a tree-fern which is restricted to northern NSW, Queensland and New 

Zealand (Dicksonia youngiae-type).  Several spore and pollen types have not been recorded 

on previous archaeological sites in the Sydney district:  Examples are trilete fern spores 

characterised by scrobiculate and verrucate ornamentation (Figs. 23, 24 in Appendix 1), a 
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grevillea (Grevillea) characterised by micro-apiculate pollen (Fig. 66 in Appendix 1) and 

another exotic? Proteaceae, whose psilate pollen is covered by a semi-dehiscent 'perine' 

(Fig. 68 in Appendix 1). 

 

The number of definite native trees, shrubs, herbs and cryptogams represented by fossil 

pollen and spores is unusually high relative to other historical archaeological sites on the 

Pyrmont Peninsula (cf Macphail 1994, 1997, 2002).  With the exception of liverworts, all 

commonly occurring native taxa are plants that produce/disperse pollen or spores in very 

large numbers, usually by wind., viz. casuarina (Allocasuarina/Casuarina), eucalypts 

(Eucalyptus) and native grasses (thin-walled Poaceae pollen <50 m diameter).  The 

casuarina, eucalypt and grass (including the small/thick-walled type) counts include tetrads, 

larger pollen aggregates and/or whole anthers - evidence that the parent plants once grew on, 

or their pollen were 'imported' onto, the site by human activity (see Figs. 3, 4 in Appendix 

1). 

 

Spores of liverworts (Cingulatisporites, Rudolphisporis) in ACNs 3405 and 3231 are special 

cases in that their fossil spores are uncommon on historical archaeological sites except after 

fires (clearance phase), on damp mineral soils on eroding creek banks, in poorly maintained 

drains, and under the drip-lines of eaves.  The former spore includes a type characterised by 

hamulate sculpture in addition to the baculate type which occurs in high relative abundance 

after clearing on river terraces at Parramatta (Figs 14, 15 in Appendix 1). 
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7.0 RESULTS 

 

7.1 ACN 3405 

 

Lithology:  dark grey, sandy organic mud 

Context:  'natural soil' off Edward Street 

Inclusions: none observed in sample bag 

Preservation: variable (perfect to corroded) 

Common taxa: casuarina, eucalypts, native grasses, fungal spores  

Frequent taxa: cereals and other exotic grasses, trilete fern spores 

Ornamentals: pine, Liliaceae? 

Edible spp: cereals, brassica?  

Comment:  The microflora is 'inconsistent' with the context being an 

undisturbed 'natural' soil in that it includes significant numbers of one definite, and one 

probable exotic cereal grass, plus pine (Pinus) and trace numbers of other pollen types that 

are likely to represent exotic weeds, e.g. dandelions and samphires.  Equally puzzling is the 

high organic content, the 'high' relative abundance of casuarina (Allocasuarina/Casuarina) 

pollen and the significant presence of liverwort Cingulatisporites, Rudolphisporis) and 

cryptogam spores.  The last component includes unidentified (filmy?) ferns and an obligate 

freshwater aquatic fern (nardoo).   

 

The preferred explanation for the exotic pollen component is that the soil profile became 

contaminated with pollen from cereals and associated agricultural weeds during the early 

twentieth century when the site was part of the Anchor Flour Mill complex.  The high 

eucalypt and native grass count is suggested to represent open sclerophyll woodland growing 

on dry sites on the Peninsula. The fungal spore flora includes amorphotype (Tetraploa) that 

is typically associated with grasses.  

 

Conversely the casuarina count could represent either shrub (heath) or tree species.  Since 

cryptogams are usually very rare in pre-European contexts, due to the pervious nature of 

soils developed on sandstone, the presence of nardoo (Marsileaceae) is circumstantial 

evidence that creeks draining the summit ridge terminated in Casuarina glauca-Eucalyptus 

robusta swamp forest (with some free-standing water) on the foreshore of Pyrmont Bay.  

Locally growing shrubs included native hops (Dodonaea triquetra), a native honeysuckle 

(Banksia cf serrata), geebung (Persoonia), Goodeniaceae and ti-tree (Leptospermum).  

Cyathea spores are more likely to have been long distance transported from tree-ferns on the 

margins of wet forests to the south and west of Sydney, or are younger contaminants. 

 

7.2 ACN 3231 

 

Lithology:  dark grey organic-rich loam 

Context:  Occupation deposit, Room 4 (Square D3) in House 64 

Inclusions: bone, brick fragments  

Preservation: variable (perfect to corroded) 

Common taxa: casuarina, eucalypts, native grasses, fungal spores  

Frequent taxa: unidentified tricolporate types, raspwort, Botryococcus 

Ornamentals: trees-ferns (esp. Dicksonia), Arecaceae, Convolvulaceae (Ipomoea cf 

purpurea), Oleaceae? 

Edible spp: cereal (trace), brassica? 

Comment:  Unlike the above sample (ACN 3405), the nineteenth century age 

of the sample implies that the casuarina and eucalypt counts are more likely to come from 

the regional pollen rain over Sydney or? from imported firewood, than from locally growing 

trees (See Comment for ACN 3236 below).  This however does not explain the trace 
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numbers of pollen produced by under-represented native shrubs, including a previously 

unrecorded Grevillea sp.  Nor does it explain the moderately diverse representation of 

exotics, including morning glory (Ipomoea cf purpurea), probable exotics and cryptogams, 

including two tree-ferns and three rarely found ferns (Marsileaceae, Pteris, Todea).  

Similarly, it seems improbable that plants whose flowers were valued for household 

decoration, e.g. goodenia (Goodeniaceae) and? boronia (Rutaceae), will have survived on 

vacant land although this niche would have suited opportunist species such as the European 

honeysuckle and willow-herb (Epilobium)   

 

The simplest interpretation is that (i) the diversity is an artefact of accumulation over a long 

period of time and (ii) some of the spore-pollen came from plants growing in (damp) 

backyard gardens, especially tree-ferns, Pteris and swamp selaginella, or? from local flower 

markets.  Marsileaceae spores were not found on the Quadrant or other sites fronting onto 

Blackwattle Creek at the head of Darling Harbour (see Macphail 2003) and the most likely 

explanation is that nardoo (and Botryococcus) were growing in semi-polluted water cisterns 

and water storage ponds on Pyrmont Bay during the later nineteenth century. 

 

7.3 ACN 3236 

 

Lithology:  medium grey silty sand 

Context:  drain fill 

Inclusions: bone fragment 

Preservation: variable (perfect to corroded) 

Common taxa: casuarina, eucalypts, fungal spores including an unidentified alete type 

Frequent taxa: native grasses, raspwort, unidentified Myrtaceae, trilete fern spores 

Ornamentals: none recorded 

Edible spp: brassica? 

Comment:  The context (a drain) presumably indicates the sample is no older 

than about 1840 and it is possible that the fill is much more recent.  The microflora is highly 

unusual in that definite exotic pollen types such as pine and cereal, found in the majority of 

mid to late nineteenth century deposits in Sydney, are absent.  The most plausible 

explanation is that the microflora represents the spore-pollen 'captured' in the drain during a 

winter? rainstorm or equivalent very short-term event at a time when pines and other well-

represented exotics were not in flower.   

 

Cryptogams such as swamp selaginella are consistent with locally damp conditions but there 

is no obvious explanation for the trace presence of native shrub pollen, including the 

microapiculate grevillea, native honey suckle (Banksia cf marginata), and goodenia, unless 

these were introduced by insects (the microflora included an insect dental plate and egg 

cases).  The alete sporomorph has been recovered in large numbers only in one other 

historical archaeological context in Sydney - in sediment between pavers in a cellar (ACN 

5044) at 109 George Street, Parramatta (Macphail 2005); hence it is likely a related (fungal?) 

source that was growing in the drain wall. 

 

7.4 ACN 3400 (Spit 2) 

 

Lithology:  mottled yellow-brown sandy clay 

Context:  double cess pit  

Inclusions: sandstone pebbles, charcoal 

Preservation: variable (perfect to corroded) 

Common taxa: cereal? grass (thick-walled Poaceae <50 m) 

Frequent taxa: Lamiaceae cf Mentha, legumes (Fabaceae), cereals (Poaceae >60 m), 

eucalypts 
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Ornamentals: pine, Acanthaceae, Geraniaceae, Convolvulaceae (Ipomoea cf purpurea), 

Proteaceae 

Edible spp: cereals, legumes?,   

Comment:  The microflora, one of the most diverse recorded in an historical 

archaeological context in Sydney, is dominated by the small, thick-walled grass pollen type.  

This Poaceae morphotype almost certainly represents a cereal species used in the 

manufacture of bread or a similar carbohydrate food, as do grass pollen with diameters 

exceeding 60 m.  Graminoid anthers and cuticle are present (Figs. 1, 4, 26 in Appendix 1).   

 

It is unclear whether pollen of the legume (Fabaceae), lily (Liliaceae) and umbellifer 

(Apiaceae), a periporate type resembling Ribes (currants) and a pericolpate type similar to 

but small than mint (Mentha) represent food plants since the assemblage also includes pollen 

of: (i) the morning glory (Ipomoea cf purpurea), (ii) possible ornamental species including 

unidentified members of the acanthus (Acanthaceae), convolvulus (Convolvulaceae), daisy 

(Asteraceae), euphorb (Euphorbiaceae), fig (Ficus), geranium (Geraniaceae) and protea 

(Proteaceae) families, and (iii) 'weeds' associated with agriculture, e.g. chaff-flower, 

dandelion, plantain and starwort; and (iii) native shrubs, e.g. ti-tree (Leptospermum) and 

wattle (Acacia).   

 

It is noted that Ipomoea cf purpurea also occurs in ACNs 3231 and 3400 Spit 4 (Figs. 52, 53 

in Appendix 1).  This raises the possibility that, as inferred for ACN 3231, the cess pit 

samples are contaminated (or were still in use) during the Anchor Flour Mill phase.  The 

very low relative abundance of casuarina and eucalypt pollen indicates the double cess-pit 

was protected from the regional pollen rain, i.e. was housed within an roofed structure:   

 

The presence of the alga Botryococcus is circumstantial evidence for slow drainage away of 

the liquid waste but unlike the sample from Spit 4, no definite specimens of the sewage 

indicator (aff Ischyosporites) were found.  This is surprising and is difficult to explain unless 

the two facilities were used by different occupants. 

 

7.5 ACN 3400 (Spit 4) 

 

Lithology:  medium grey pebbly, sandy clay 

Context:  double cess pit 

Inclusions: silk? cloth, charcoal 

Preservation: variable (perfect to corroded) 

Common taxa: cereal? grass (thick-walled Poaceae <50 m), fungal spores  

Frequent taxa: brassica (Brassicaceae), cereals (Poaceae >60 m) casuarina, eucalypt, 

Lamiaceae cf Mentha, legumes (Fabaceae), aff Ischyosporites, Tricolpites 

sp. A, unidentified periporate, tricolpate and tricolporate types, trilete ferns 

Ornamentals: pine, daisy, olive (Oleaceae), Convolvulaceae (Ipomoea cf purpurea) and 

members of the protea (Proteaceae), rose (Rosaceae), sandalwood 

(Santalaceae) families 

Edible spp: brassica, cereals, legumes?, mint 

Comment:  The microflora very closely resembles that recovered from Spit 2 

in composition and relative abundance; and conclusions drawn from that sample also apply to 

Spit 4.  For example, the double cess-pit was within a roofed structure (overgrown with 

morning glory?) and the presence of the alga Botryococcus indicates slow drainage away of 

the liquid waste.  'Food' microfossils not recorded in Spit 2 include characteristic fibre cells 

found in pears (Pyrus). 

 

The major (sic) differences are: fungal and fern spores and native grass pollen (thin-walled 

Poaceae <50 m) are distinctly more common in the Spit 4 sample, pollen of a probable 



11 Palynological Report  

 

 

edible species of Brassicaceae and the sewage indicator aff Ischyosporites are present in 

larger numbers (3%, 2% respectively), and a rare exotic component includes mint (Mentha), 

rose (Rosa) and sandalwood (Santalum).  Whether these differences have social or health 

implications is unknown, e.g. mint, rose and sandalwood would have been useful in 

dispelling odours; the sample is equally unusual in including the remains of a stained piece of 

silk? cloth (possibly a discarded handkerchief). 
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Table 2:  RELATIVE ABUNDANCE  DATA 

 
FOSSIL COMMON Edward Union St. 

TAXON NAME 3405 3231 3236 3400 (2) 3400 (4) 

Pollen concentration (103 grains g-1) 80 5 10 92 28 

Fungal concentration (103 spores g-1) 23 3 7 6 14 

Human sewage indicators (excluded from pollen sum) 

aff Ischyosporites human gut parasite?   + cf 2% 

Pyrus fibre cells pear     + 

POLLEN SUM  391 364 284 327 329 

Definite (shaded) and probable exotics  

Acanthaceae -    +  

Alternanthera-type chaff-flower    +  

Apiaceae umbellifer family    +  

Arecaceae palm family  +    

Asteraceae (high spine types daisy family    + + 

Bidens-type thistles     + 

Brassicaceae brassica family  + +  3% 

Chenopodiaceae samphires + + +  + 

Convolvulaceae sp. (porate) calystegia?  +  +  

Epilobium willow herb  +    

Euphorbiaceae cf Croton croton?    + + 

Fabaceae legume family    3% 2% 

Geraniaceae cf pelargonium    +  

Ipomoea cf purpurea morning glory  +  + + 

Lamiaceae cf Mentha mint?    5% 3% 

Liguliflorae dandelion + +  + + 

Liliaceae lily family +   +  

Malvaceae sp.  mallow family    +  

Mentha-type mint     + 

Oleaceae privet family  +    

Pinus pine + +  + + 

Plantago lanceolata-type plantain  +  + + 

Poaceae (< 50 m, thick 

wall) 

cereal? 8%   80% 53% 

Poaceae (< 60 m) cereals 2% +  3% 5% 

Poaceae anthers/cuticle cereal?    +  

Polygonum aviculare wire-weed    +  

Proteaceae sp. (perinate) protea family    + + 

Rosa-type rose     + 

Santalum sandalwood?     + 

Stellaria starwort    +  

Tricolpites sp. A -    + 6% 

Tricolporites sp. cf Euphorbia milkweed? +    + 

Verrucate periporate cf Ribes currant?    + 2% 

Non-local natives 

Cyathea rough tree-fern  +  +  

Dicksonia antarctica-type smooth tree-fern  1%    

Dicksonia youngiae-type  tree-fern  +    

Native trees & shrubs 

Acacia (non-granulate) wattle  +  +  

Allocasuarina/Casuarina casuarina 25% 40% 39% 1% 6% 

Banksia marginata-type native honey-suckle   +   

Banksia serrata-type cf old man banksia     + 

Dodonaea triquetra native hop bush +    + 

Eucalyptus eucalypts 26% 25% 43% 2% 2% 

Ficus native fig    + + 

Goodeniaceae goodenia family + + +   

Grevillea  (micro-apiculate) grevillea  + +   

Grevillea (scabrate) grevillea  +    

Leptospermum ti-tree +   1% + 

Monotoca broom-heath +  +  + 

Unidentified Myrtaceae bottle-brush family  + 2%   

Persoonia  geebung  +    

Pomaderris pomaderris     + 

Rutaceae boronia family  +    
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Table 2 (cont.) 

 
FOSSIL COMMON Edward Union St. 

TAXON NAME 3405 3231 3236 3400 (2) 3400 (4) 

Native herbs 

Asteraceae (low spine types daisy family    + + 

Cyperaceae sedges + +    

Gonocarpus raspwort 1% 1% 2%  + 

Dianella native flax lily   +   

Liliaceae  lily family  +    

Poaceae (<50 m, thin 

wall) 

native grasses 24% 13% 7% + 5% 

Ranunculus buttercups     + 

Restionaceae wire rush family  +  + + 

Unidentified tricolpates - + + + + 2% 

Unidentified tricolporates -  2% + + 2% 

FERNS & FERN ALLIES 

Calochlaena rainbow fern + + + +  

Gleicheniaceae coral-fern family   +  + 

Histiopteris incisa bats wing fern   + +  

Lycopodium cf cernum clubmoss   +   

Marsileaceae nardoo  +    

Microsorium-type includes kangaroo 

fern 

+ +    

Pteris tender brake  +    

Selaginella uliginosa swamp selaginella  + + +  

Todea regal fern  +    

small monolete ferns includes Blechnaceae   +   

large monolete ferns includes elk-horns     + 

trilete ferns includes filmy ferns 7% 7% 2% + 2% 

Liverworts 

Cingulatisporites (hamulate) Anthocerotae  1% +    

Cingulatisporites (baculate) Anthocerotae  + +    

Ricciaesporites Ricciaceae?    +  

Rudolphisporis rudolphi Ricciaceae + +    

Fungi (excluded from pollen sum) 

Tetraploa - +     

alete type -   42%   

indet. fungal spores - 28% 85% 83% 7% 48% 

Soil invertebrates (excluded from pollen sum) 

egg cases  + + + + + 

insect remains     + + 

ALGAE (excluded from pollen sum) 

Botryococcus botryococcus  1%  + + 

Circulisporis -     + 

Debarya - +     

Zygnema - +     

CONTAMINANT POLLEN TYPES (excluded from pollen sum) 

Dacrydium (PNG) + +  + + 

Nothofagu  (PNG)    +  

PALAEOZOIC TAXA (excluded from pollen sum) 

Gymnosperm pollen  -  +   + 

spores -  +    
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8. DISCUSSION AND CONCLUSIONS 

 

With the exception of the drain fill sample (ACN 3236), the microfloras are remarkable 

for the high relative abundances of one definite and one probable cereal grass, and the 

high diversity of rare taxa.  Most of the latter are exotic shrubs and herbs although at 

least one native Proteaceae pollen type (a Grevillea sp. characterised by microapiculate 

pollen) has not been previously recorded on an historical archaeological site.   

 

It is difficult to avoid the conclusion that both the pollen dominance and high diversity 

of exotics reflect the unusual European history of the Pyrmont Peninsula, in particular 

(i) the co-existence of vacant land and densely urbanised precincts up to the late? 1880s 

and (ii) the construction of grain silos and a flour mill which operated on the site from 

the 1920s to 1980s. 

 

If the 'natural' soil sample (ACN 3405) is assumed to be contaminated with exotic 

pollen including cereal during the twentieth century, then the pollen data point to the 

existence of a small Casuarina-Eucalyptus swamp with free-standing water on the 

foreshore of Pyrmont Bay prior to European clearing of the Peninsula.  Dry land sites 

are more likely to have supported open Eucalyptus woodland with a grassy rather than 

shrub-dominated understorey. 

 

Several native shrub and rather more fern species appear to have survived on the 

Peninsula into the late nineteenth century  the latter because of damp conditions 

associated high density housing (and poor drainage), the former presumably because of 

vacant, land (and? equivalent niches created by quarrying).  These co-existed with non-

local, mostly rainforest margin, ferns that are known to have been widely planted in 

inner Sydney gardens, e.g. Dicksonia antarctica, Cyathea, Pteris, Todea, and 

opportunist herbs and vines that are more typical of poorly maintained or waste ground 

(European honeysuckle, dandelions, morning glory, plantain etc.).   

 

Differences in pollen dominance between the microflora recovered from the drain fill 

(ACN 3231) and those recovered from the double cess-pit (ACN 3400) emphasise the 

importance of depositional environment.  The former (from a context that was fully 

exposed to the regional pollen rain over Sydney) is co-dominated by casuarina and 

eucalypts and thus 'mimics' fossil pollen assemblages recovered from soils under open 

sclerophyll woodland:  The latter (sheltered from the regional pollen rain) include only 

low relative abundances of these widely dispersed pollen types. 

 

Conversely taxa that are not likely to be dispersed far from the parent organism provide 

a reliable insight into changes in the local environment.  Most 'weed' herbs fall into this 

category and a comparison of ACNs 3405 and 3236 is compelling evidence for the 

impact of urban developments around Pyrmont Bay.  Of particular significance is the 

'high' relative abundance of Botryococcus in ACN 3231 since this green alga (Fig. 6 in 

Appendix 1) is typically found in sub-saline and/or polluted water bodies. 

 

The two cess-pit samples (ACN 3400 Spits 2 and 4) provide additional evidence of the 

importance of cereals and unidentified members of the brassica and legume families in 

the nineteenth century diet.  Other food plants include pear and? fig.  Unlike 

contemporary sites in Parramatta, there is no evidence that fruit trees (citrus, prunus) 

were being grown in the backyards of houses on Union Street; it is possible that mint, 

rose, sandalwood and species of the labiate (Lamiaceae) and geranium (Geraniaceae) 

families, even European honeysuckle and morning glory, were used to dispel odours 

from the primitive sanitation.   
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ACN 3400 Spit 4 yielded the best specimens found so far of a sporomorph that 

empirically is diagnostic of human sewage (see Fig. 5 in Appendix 1).  These specimens 

provide an opportunity to formally describe this useful microfossil, even if the source is 

unidentified (a photomicrograph has been circulated to colleagues at Westmead 

Hospital, Sydney, and the Medical Faculty at the University of Tasmania, Hobart).  The 

presence of this sporomorph in contexts that are not usually associated with human 

sewage suggested it could be useful in identifying ‘slum’ conditions in the 

archaeological or other palaeoenvironmental records.  For example Macphail (2003) 

initially interpreted specimens of 'aff Ischyosporites' in a mid-late nineteenth century 

well on the Quadrant site as evidence that the well was used as a de facto latrine once 

piped water was available to the local residents.  In fact the explanation is that raw 

sewage dumped into Blackwattle Creek flooded back into the residential area when 

severe rainstorms coincided with an unusually high tide, and this was one reason why 

the Quadrant precinct was resumed during the slum clearances of the late 1800s/early 

1900s (J. Czastka pers. comm.). 

 

Not all of the microfossils can be 'accounted for' on this study site, e.g. why do several 

distinctive Convolvulaceae and Malvaceae pollen types (Figs. 50-53) co-occur with 

cereal pollen at Union Street but are not found in equivalent contexts on other inner 

Sydney sites.  Persistent (trace) presence of Lygistepollenites florinii (Dacrydium) and 

Nothofagidites emarcidus (Nothofagus) thought to have come from Tertiary brown coals 

('briquettes'), are confirmed to have come from a contaminated bottle of hydrofluoric 

acid used to process the samples (Figs. 9, 10 in Appendix 1). 
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APPENDIX 1 

 

Photomicrographs of selected fossil pollen spores and related plant microfossils 

 

All photomicrographs taken at x788 (larger 50 m scale bar) magnification unless 

otherwise stated.  The smaller 50 m scale bar applies to fossils photographed at x600. 
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Plate 1 

 

Fig. 1 well-preserved remains of a small insect (bed0bug?) x 125. ACN 3400 Spit 

4. 

 

Fig. 2  microbial nodules attached to root hairs of an unidentified nitrogen fixing 

plant (possibly casuarina or a native legume) x 125. ACN 3405. 

 

Fig. 3  Pollen anther of an unidentified grass (cereal?) attached to root tissue lower 

half of photomicrograph) x 125. ACN 3400 Spit 2. 

 

Fig. 4  Empty anther sac of an unidentified grass x  125. ACN 3400 Spit 2. 

 

Fig. 5 Sporomorph (aff Ischyosporites) associated with human sewage. ACN 3400 

Spit 4. 

 

Fig. 6  Green alga (Botryococcus) associated with polluted water. ACN 3231. 

 

Fig. 7 Unidentified alete (fungal?) spore associated with damp brickwork. ACN 

3236.  

 

Fig. 8  Fungal spore (Tetraploa) associated with grasses. ACN 3405. 

 

Fig. 9 Dacrydium pollen. ACN 3400 Spit 2 [PNG contaminant] 

 

Fig. 10 Nothofagus pollen. ACN 3400 Spit 2. [PNG contaminant] 
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Plate 2 

 

Figs. 11-12 Fossil spores of nardoo (Marsileaceae) showing inner body enveloped in a 

filmy perine x600. ACN 3405. 

 

Fig. 13 Unrecorded echinate sporomorph x600. ACN 3405. 

 

Fig. 14 Hamulate liverwort spore (Cingulatisporites sp.). ACN 3405. 

 

Fig. 15 Baculate liverwort spore (Cingulatisporites bifurcatus). ACN 3405. 

 

Fig. 16 Swamp selaginella spore (Selaginella uliginosa). ACN 3231. 

 

Fig. 17 Trilete spore of an unidentified (filmy?) fern. ACN 3400 Spit 4.  

 

Fig. 18 Partially degraded spore of a coral fern (Gleicheniaceae). ACN 3400 Spit 

4.  

 

Fig. 19 Partially degraded spore (distal surface) of a rainbow fern (Calochlaena 

sp.). ACN 3231. 

 

Fig. 20 Partially degraded spore of the smooth tree-fern (Dicksonia antarctica). 

ACN 3231. 

 

Fig. 21 Torn spore of a non-local tree fern (Dicksonia youngiae-type). ACN 3231. 

 

Fig. 22 Tender-brake spore (Pteris sp.). ACN 3231. 
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Plate 3 

 

Fig. 23 Trilete spore characterised by fine pit (scrobiculi). ACN 3231. 

 

Fig. 24 Trilete spore characterised by broad, shallow verrucae. ACN 3231. 

 

Fig. 25 Monolete spore characterised by broad, shallow verrucae (Blechnaceae? 

Polypodiaceae?). ACN 3231. 

 

Fig. 26 'Fused' pollen aggregate of a probable cereal species. ACN 3400 Spit 4. 

 

Fig. 27 Small/thick-walled pollen grain of a probable cereal species. ACN 3400 

Spit 2. 

 

Fig. 28 'Small' cereal pollen grain. ACN 3400 Spit 4. 

 

Fig. 29 'Large' cereal pollen grain. ACN 3400 Spit 2. 

 

Figs. 30-31. Pollen of a possible edible species of the lily (Liliaceae) family 

characterised by a medium open reticulum and weakly (Fig. 30) to well-

developed (Fig. 31) trisulcate aperture. ACN 3400 Spit 2. 

 

Fig. 32 Pollen of a probably edible species of the brassica (Brassicaceae) family. 

ACN 3400 Spit 4. 

 

Fig. 33  Unidentified, edible? species producing a very small tricolpate pollen grain 

(Tricolpites sp. A). ACN 3400 Spit 4. 

 

Fig. 34 Mint pollen (Mentha-type). ACN 3400 Spit 4. 

 

Fig. 35 Labiate pollen type (Lamiaceae cf Mentha). ACN 3400 Spit 2. 

 

Fig. 36 Euphorb?pollen grains (cf Euphorbia). ACN 3405. 

 

Fig. 37 Pollen of an edible? legume (Fabaceae type 1). ACN 3400 Spit 2.. 

 

Fig. 37 Pollen of an edible? legume  (Fabaceae type 2). ACN 3400 Spit 2. 

 

Fig. 38 Pollen of an unidentified edible? umbellifer (Apiaceae cf Trachymene). 

ACN 3400 Spit 2.  
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Plate 4 

 

Fig. 40 Pine pollen (Pinus). ACN 33405. 

 

Fig. 41 Pollen of a probable currant bush (Ribes sp.). ACN 3400 Spit 4. 

 

Fig. 42 Rose (Rosa) pollen. ACN 3400 Spit 4. 

 

Fig. 43 Spinose pollen grain of an unidentified exotic palm x 600. (Arecaceae). 

ACN 3231.  

 

Fig. 44 Willow-herb pollen (Epilobium sp.) x 600. ACN 3231. 

 

Fig. 45 Croton-type pollen (Euphorbiaceae cf Croton). ACN 3400 Spit 2 

 

Fig. 46 Exceptionally large pollen grain of an exotic? geranium species 

(Geraniaceae cf Pelargonium) x 600.  ACN 3400 Spit 2.  

 

Fig. 47 Convolvulaceae pollen (Polymeria-type). ACN 3231. 

 

Fig. 48 Unidentified spinose periporate pollen type (cf Calystegia). ACN 3231. 

 

Fig. 49 European honeysuckle (Lonicera japonica). ACN 3400 Spit 2 
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Plate 5 

 

Fig. 50 Crushed pollen of an unidentified Malvaceae species. ACN 3231.  

 

Fig. 51 Torn very large pollen grain of an unidentified exotic Malvaceae species. 

ACN 3400 Spit 4. 

 

Fig. 52 Exceptionally well-preserved intact grains of the morning glory (Ipomea cf 

purpurea). ACN 3400 Spit 4.  

 

Fig. 53 Exceptionally well-preserved intact grains of the morning glory (Ipomea cf 

purpurea). ACN 3400 Spit 2. 

 

Fig. 54 Buttercup pollen (Ranunculus sp.). ACN 3400 Spit 4. 

 

Fig. 55 Chaff-flower pollen (Alternanthera sp.). ACN 3400 Spit 2. 

 

Fig. 56 Native? daisy pollen (Asteraceae low/blunt-spine type). ACN 3400 Spit 4.  

 

Fig. 57 Exotic? daisy pollen (Asteraceae low/sharp-spine type). ACN 3400 Spit 4. 

 

Fig. 58 Exotic? daisy pollen (Asteraceae high/blunt spine-type). ACN 3400 Spit 4.  

 

Fig. 59 Thistle pollen (Bidens-type). ACN 3400 Spit 4. 

 

Fig. 60 Dandelion pollen (Liguliflorae). ACN 33231. 

 

Fig. 61 Starwort pollen (Stellaria sp.). ACN 3400 Spit 2. 

 

Fig. 62 Plantain pollen (Plantago lanceolata-type). ACN 3400 Spit 2 

 

Fig. 63 Fig pollen (Ficus sp.). ACN 3400 Spit 2. 

 

Fig. 64 Sheared tetrad of eucalypt pollen (Angophora/Eucalyptus gummifera group 

sp.). ACN 3405. 
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Plate 6 

 

Fig. 65 Corroded casuarina pollen grain (Allocasuarina/Casuarina). ACN 3231. 

 

Fig. 66 Unidentified grevillea pollen grain characterised by microapiculate 

ornamentation (Grevillea sp.). ACN 3405. 

 

Fig. 67 Geebung pollen (Persoonia sp.). ACN 3405. 

 

Fig. 68 Unidentified (exotic?) Proteaceae species characterised by microreticulate 

pollen enveloped in a plicate perine. ACN 3400 Spit 2. 

 

Fig. 69 Native honey suckle pollen (Banksia cf serrata). ACN 3405. 

 

Fig. 70 Unidentified strongly prolate, tricolpate (exotic?) pollen type. ACN 3231.  

 

Fig. 71 Native hops pollen (Dodonaea triquetra). ACN 3405. 

 

Fig. 72 Pollen of an unidentified species of Rutaceae. ACN 3231.  

 

Fig. 73 Goodeniaceae pollen (cf Scaevola). ACN 3231. 

 

Fig. 74 Goodeniaceae pollen (Goodeniaceae). ACN 3405. 
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