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1.0 INTRODUCTION 
 
This study discuss the implications of pollen and spores recovered from buried soils and fill 
deposits at 420-426 Pitt & 36-38 Campbell Streets, one of a number of historical archaeological 
sites on the fringe of earliest Colonial Sydney (Fig. 1).   
 
Although technically outside the town limits up to about 1820, and not built over until the late 
1820s, the site was within the area set-aside for brick making as early as 1788.  For this reason, 
soils sealed under the remains of (now demolished) nineteenth century buildings potentially 
preserve evidence of vegetation growing on the site before European settlement of Sydney Cove 
in 1788, clearing of this native vegetation, de facto occupation of the site associated with the 
manufacture of bricks on Brickfield Hill, and since about 1830 residential and commercial 
activities such as market gardening as Colonial Sydney extended southwards into the Surry Hills 
district. 
 

1.1 Samples:  Four samples, from soils or associated deposits buried before c. 1830 (M. Casey pers. 
comm.) were submitted for pollen analysis by Dr. Mary Casey, Casey & Lowe Pty. Ltd. 

 
1.2 Aims:  The primary aim was to determine the age of the soils, and where appropriate, to use the 

microfossil contents to infer local environments in the vicinity of Campbell Street before c. 
1830.  Relevant questions raised by the archaeologists excavating the site are (Casey & Lowe 
2003: 29-32, 44) are: 
 
• Do the sampled units preserve evidence of the native vegetation of the area east of Brickfield 
Hill before or shortly after European settlement of the Tank Stream Valley in 1788? 
 
• Do the sampled units preserve evidence of clearing, quarrying, brick making and evidence of 
physical occupation of the site before about 1830?  
 
Table 1 Sample data 

 
Sample ACN Archaeological Context Lithology Inclusions 

13 5209 base of fill dark grey sandy silt loam none observed 
4 5218 natural clay yellow-brown sandy clay none observed 
6 5218 natural clay yellow-brown sandy clay none observed 
3 5224 top soil dark grey sandy loam none observed 

 
1.3 Related studies 

 
Land surrounding the study site was excavated by Casey & Lowe Associates in 1995-1996 
(DMR Site: see Casey & Lowe 2003: 28-29).  A suite of mostly late 19th century deposits from 
this site and two samples from an 1830s brick kiln at 20 Albion Street, Surry Hills have been 
pollen-analysed by Macphail (1997). 
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2. SUMMARY  
 

The fossil pollen and spore assemblages (microfloras) recovered from the four pre-1830 
contexts (ACNs 5209, 5218, 5224) are unusual in terms of the (mostly) high yields but very low 
diversities, good to near perfect preservation, and dominance by casuarina 
(Allocasuarina/Casuarina) pollen and rainbow fern (Calochlaena) spores, both of which appear 
to have come from locally growing plants.  This especially true of the two 'natural clay' samples 
(ACN 5218), which appear to come from a context that is usually palynologically barren (B-
horizon of a buried soil).   

 
ACN 5218  
 
• The absence of exotic pollen types such as pine (Pinus) and cereal pollen indicate the two 

'natural clay' samples pre-date European settlement of the Tank Stream valley in 1788. 
 

• Fossil pollen and spores preserved in these samples are interpreted to have been carried into 
the soil profile by burrowing insects such as cicadas before 1788.  If correct, then the 
samples confirm the presence of casuarina, rainbow ferns and one flowering shrub (Pimelea) 
in the pre-settlement vegetation although the location of the parent plants remains unclear.  

 
• Low to trace amounts of eucalypt (Eucalyptus) pollen and virtual absence of pollen from 

other sclerophyll shrubs in the same samples is inconsistent with reconstructions of the pre-
1788 vegetation as Turpentine-Ironbark forest with a dense shrub understorey.  This in turn 
raises the question was the study area was already devoid of trees in 1788 due to frequent 
aboriginal fires (inconsistent with early descriptions of the area) or was the dense scrub said 
to be characteristic of Turpentine-Ironbark Forest in the late 1820s the result of about thirty 
years of shrub invasion/regeneration following a change to less frequent (but hotter) fire 
regimes since 1788? 

 
ACNs 5209 & 5224 

 
• Trace occurrences only of definite exotic pollen types such as pine (Pinus) and cereals in 

other two samples, a fill deposit (ACN 5209) and topsoil (ACN 5224) are consistent with 
these sampled units dating to the Brickfield Phase (1788- to c. 1830) when the site was part 
of an area used to make bricks. 

 
• Abundant casuarina pollen in these samples is difficult explain since it is improbable that 

timber-sized trees were left standing on the study area as late as the 1820s unless they were 
deliberately protected.  Alternative explanations are (1) the pollen came in via firewood or 
water carried up from nearby streams or swamps south of Campbell Street or, considered 
less likely, (2) were blown in from casuarinas growing in nearby heath and/or open forest 
and woodlands closer to the coast. 

 
• Eucalypt pollen are suggested to come from firewood brought onto the site.  The extremely 

low diversity of native shrubs and apparent prominence of grasses (ACN 5209) are equally 
atypical of vegetation types growing on Wianamatta Shale (see Section 3) but might be 
explained by the early Colonial citizenry 'harvesting' the area surrounding Brickfield Hill for 
fuel (shrubs) and using the same area for rough grazing (herbs). 

 
• Rainbow fern spores are more likely to come from remnants fernland surviving on the study 

site into the 1820s or alternatively, disturbances associated with brick manufacture allowed 
the rainbow fern to expand onto the study area from e.g. populations growing along the 
banks of the stream draining the Surry Hills area. 

 
The combined data point to the study area being 'utilised' during the Brickfield Phase but not for 
any identifiable purpose such as horticulture.  A comparison of the microfloras recorded at 420-
426 Pitt & 36-38 Campbell Street, the adjacent DMR site and at 20 Albion Street 350 m to the 
southeast in Surry Hills support the interpreted (pre-1830) date for the four Pitt & Campbell 
Street samples and demonstrate that the diversity of exotic weeds in the area increased during 
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the middle to late 19th century but contribute little to knowledge of how the southward 
expansion of the town limits impacted on the area bordering Campbell Street. 
 

3.0 NATURAL SETTING 
 

Prior to European settlement at Sydney Cove, the study area (and Surrey Hills to the 
southeast) was part of a low interfluve ridge separating the Brickfield Hill-Cockle Bay area 
to the west and the sand-dune country of the Eastern Suburbs to the southeast.  The area 
was drained by a small stream which flowed westwards (approximately along the line of 
Hay Street) into Cockle Bay at the head of Darling Harbour.  The area to the south of this 
stream (and Campbell Street) was "low and swampy" (Casey & Lowe 2003: 10). 

 
Unlike surrounding areas, which are underlain by Hawkesbury Sandstone, the local 
geology is dominated by Wianamatta Shale.  This rock type breaks down to produce a 
relatively fertile clay soil, reflected in the greater height/density of the forest cover and the 
dominance of the subcanopy vegetation by sclerophyll shrubs rather than grasses. 
 
Remnant stands of vegetation on Wianamatta Shale - supported by early descriptions and 
not necessarily accurate illustrations of 1790s vintage (see Colour Plate 1) - suggest that 
drier areas supported Eucalyptus pilularis-Angophora costata forest with a dense 
understorey of sclerophyll shrubs (Benson & Howell 1999).  Common understorey species 
are suggested (ibid: 18) to have been species of wattle (Acacia), native hops (Dodonaea), 
pittosporum (Pittosporum) and elderberry panax (Polyscias sambucifolius).  The forest 
type formed the eastern limits of the extensive Turpentine-Ironbark (Syncarpia-
glomulifera-Eucalyptus paniculata) Forest, which covered much of the area to the south of 
Campbell Street (see Benson & Howell 1990: 42)   
 
Wetter sites, including the freshwater swamp feeding into Tank Stream Valley (located to 
the north of the site) and low-lying areas between Campbell Street and Central Railway, 
are more likely to supported Eucalyptus racemosa swamp woodland with an understorey 
of wattles, banksia (Banksia) and ti-tree (Leptospermum). 
 
How common other tree species were in these vegetation types is unclear. The stump of a 
probably tall tree species of casuarina (Allocasuarina torulosa?) was uncovered on the 
1820s Family Court site on Goulburn Street (see Macphail 1990); another species  
(Casuarina glauca) is suggested to have formed swamp forests around the foreshores of 
Darling Harbour, Farm and Sydney Coves and Woolloomooloo Bay in 1788 (ibid: 42).  
Obed West describes the area south of Bathurst Street as being overgrown with 
(regenerating ti-tree?) scrub and small grass trees (Xanthorrhea) in about 1817 (Marriott 
1988: 6, 19).  Shrub species of casuarina (Allocasuarina distyla, A. nana), banksias, and 
numerous genera of epacrids (Epacridaceae), pea-flowers (Fabaceae) and proteaceae 
(Proteaceae) almost certainly were common in heath on sandy soils to the south and east of 
Campbell Street. 
 

4.0 ARCHAEOLOGICAL SETTING 
 
Because of their proximity and preference for reasonably fertile soils, forests on the Wianamatta 
Shale began to be cleared for agriculture shortly after European settlement whilst the deep clay 
deposits at Brickfield Hill was used for brick-making.  By the mid 1800s, the large early 
Colonial estates on the periphery of Sydney had been sub-divided in whole or in part for small 
holdings and subsequently were built over with medium to high density terraces houses, many 
of degenerated into the 'inner city slums' that encircled the Sydney CBD by the end of the 
nineteenth century. 
 

4.1 Site history  
 
Casey & Lowe (2003) have three broad phases of land usage since 1788: 
 
Brickfield Phase (1788 to c. 1823).  During this period weathered shales in the Brickfield Hill 
area were quarried and the clay burned for bricks although neither activity is known to have 
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taken place on the study site per se.  The area remained outside the town limits (at Liverpool 
Street in 1822) although a few dwelling " with thatched roofs [and] surrounded by vegetable and 
fruit gardens" had been built on the slopes down to the Haymarket as early as 1816-1817 
(Marriott 1988: 7).   
 
Hutchinson Phase (c. 1823 to 1845).  In 1823 the property at the corner of Pitt and Campbell 
Streets was granted to William Hutchinson and, by 1830, two buildings had been constructed on 
the site.  One of these may have been a stables since the map of Sydney Town published by 
W.G. Capon in 1836 shows only one 'house' (sic) on the site although another three houses are 
shown fronting onto Campbell Street east of this building and Castlereagh Street.  The area on 
the southern side of Campbell Street is labelled 'cattle markets' and marked out into allotments 
bounded by (non-existent?) roads. 
 
By 1845, Hutchinson's house, which fronted onto Pitt Street, is described as a "stone cottage 
with steps leading up from Pitt Street through a garden" whilst the site now occupied by 36-38 
Campbell Street is described as "considerably built up with two stone houses with detached 
kitchens and the brick stables and coachhouse with a loft and manure pit" (Casey & Lowe 2003: 
20).  Maps (Figs 3.2 & 3.3 ibid) suggest this layout (and residential usage) remained unchanged 
into the 1860s.  
 
Denser urban occupation phase (c. 1880s-2003).  Hutchinson died in 1846 although legal 
complications meant that the estate was not sold by his trustees until the 1920s.  By c. 1880, a 
hotel (Agricultural Hotel) and Billiard Room had been constructed on the site of the stone 
cottage; gardens on the northern (Pitt Street) side of the cottage were turned into a yard flanked 
by sheds and the hotel stables.  Two stone houses built on 36-38 Campbell Street in the 1840s 
included small yards.  Both appear to have been leased to Chinese residents by 1907.  In 1910 
the Agricultural Hotel was demolished and replaced by the (still extant) Chamberlains Hotel.  
Shops and show-rooms built between 1897 and 1920 on part of the area formerly occupied by 
the billiard rooms and yard of the Agricultural Hotel (420-426 Pitt Street).  The balance of the 
yard was turned into a motor garage. 
 

4.2 Age control:  The inferred (pre-1830) age of the sampled units is based on archaeological data. 
Trace numbers of exotic pollen types in ACNs 5209 (pollen sample 13) and 5224 (pollen 
sample 3) are consistent with a post-1788 date whilst ACN 5218 (pollen samples 4 & 6), which 
lack exotic taxa, are more likely to pre-date European settlement (see Section 6). 
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5.0 PALYNOLOGY 

 
5.1 Processing:  Approximately 5 grams of each sample 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). 

 
5.2 Spore-pollen yield and preservation: The 'fill' and top soil samples yielded abundant fossil 

spores and pollen as well as strongly humified to well-preserved plant debris.  The two 'natural 
clay' samples yielded only trace amounts of humified plant detritus in extracts dominated by 
micro-quartz particles and exceptionally well-preserved fossil pollen and spores.  Fungal spores 
were frequent to common (6-34%) in all samples and reworked Palaeozoic gymnosperm pollen 
occurred in low numbers (1%) in the fill sample (ACN 5209). 
 
The majority of fossil pollen and spores were well to near perfectly preserved, especially those 
recovered from the 'natural clay, although this is difficult to demonstrate photographically 
because of obscuring fines.  The phenomenon indicates either a very recent origin or (this study) 
is evidence that the microfloras have been protected (sealed) from natural oxidation process in 
or under impervious deposits. 
 

5.4 Relative abundance data:  The fossil data are expressed as a percentage of the total identifiable 
pollen and spore count excluding algae and fungal spores (Table 2).  Values less than 1% are 
shown as '+'.   
 

5.5 Dominance and diversity: Approximately 30 pollen and spores could be identified to a plant 
family or higher taxonomic level such as a genus or species.  A selection of these pollen and 
spores are illustrated in Appendix 1. 
 
Three fossil types definitely represent exotic species, viz. pine (Pinus), cereal (Poaceae >60 µm 
diameter) and wire-weed (Polygonum aviculare-type).  Another three taxa are likely to have 
been produced by locally growing exotic 'weeds' rather than native analogues, e.g. the crucifer 
or brassica family (Brassicaceae), dandelions (Liguliflorae) and samphires (Chenopodiaceae).   
 
Most sclerophyll shrub, herbs and ferns are under-represented by their pollen or spores and even 
low numbers are evidence that the parent plants grew close to the site.  All commonly occurring 
native taxa are plants that produce/disperse pollen in very large numbers, usually by wind, viz. 
casuarina (Allocasuarina/Casuarina), eucalypts (Eucalyptus), native grasses (Poaceae pollen 
<50 µm in diameter) and raspwort (Gonocarpus).  Tree-fern spores are also transported long 
distances by wind and trace values of Cyathea and also Gyrostemonaceae could have come from 
distant stands of wet sclerophyll forest in the Royal National Park.  
 

5.6 Results: 
 
ACN   5209 (pollen sample 13) 

 
Context: base of fill deposit 
Inclusions: none observed 
Preservation: ±good 
Common taxa: casuarina, eucalypts, native grasses 
Frequent taxa: rainbow and other trilete ferns, crucifers, samphires, sedges, Palaeozoic 

gymnosperms 
Ornamentals: tree-fern (trace) 
Edible spp: cereals (trace) 
Weeds: dandelions, crucifers, samphires 
Comment: The absence of pine and trace occurrences only of cereal pollen are 

consistent with the fill being an early (pre-1830) or relatively recent (20th 
century) age.  Assuming the former, then the source of the fill appears to be 
soil accumulating on disturbed, vacant ground colonised by herbaceous 
weeds and? ferns and upon which some brick pit waste (represented by 
Palaeozoic pollen types) had been dumped. 
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ACN   5218 (pollen sample 4) 

 
Context: natural clay 
Inclusions: none observed 
Preservation: ±perfect 
Common taxa: casuarina, rainbow fern 
Frequent taxa: eucalypts, trilete ferns 
Ornamentals: none recorded 
Edible spp: none recorded 
Weeds: none recorded  
Comment: The microflora is highly unusual for an historical archaeological site for four 

reasons. (1) The yellow-brown clay lithology indicates the sample comes 
from a soil B horizon, which is usually barren of palynomorphs.  (2) The 
very low diversity assemblage is wholly dominated by casuarina (66%) and 
rainbow fern spores (20%).  (3) The casuarina count includes tetrads and 
much larger aggregates of mature and immature pollen grains.  (4) The 
preservation is close to being perfect.  The most likely explanation is the 
fossil pollen and spores come from flowers and sporangia carried down into 
the soil profile by burrowing insects such as cicadas.  If correct (see also 
pollen sample 6), then the local vegetation growing on or close to the study 
area before 1788 included Allocasuarina and/or Casuarina species as well as 
Calochlaena  

 
ACN   5218 (pollen sample 6) 
 
Context: natural clay 
Inclusions: none observed 
Preservation: ±perfect 
Common taxa: casuarina, rice-flowers, rainbow ferns 
Frequent taxa: native grasses, trilete ferns  
Ornamentals: none observed 
Edible spp: none observed 
Weeds: none observed 
Comment: The microflora closely resembles that recovered from pollen sample 4 from 

the same yellow-brown clay unit and also includes large aggregates of 
casuarina pollen.  The major differences are (a) the lower total yield and (b) 
the presence of large numbers of rice-flower (Pimelea) pollen.  This pollen 
type usually is very rare in archaeological contexts and, as for pollen sample 
4, the most probable (only?) explanation is that the microflora has been 
carried down into the soil profile by a burrowing insect.   

 
ACN   5224 
 
Context: top soil 
Inclusions: none observed 
Preservation: ±good 
Common taxa: casuarina, eucalypts 
Frequent taxa: rainbow and trilete ferns, raspwort, native grasses 
Ornamentals: none recorded 
Edible spp: cereals (trace) 
Weeds: dandelions, raspwort 
Comment: Like ACN 5209, the microflora is consistent with the sampled unit being 

younger than 1788 (but older than ~1830) or late 19th to 20th century.  
Assuming that the topsoil was part of the Brickfield Phase landscape, then 
the fossil pollen data strongly imply that eucalypts and casuarinas (both 
represented by pollen aggregates) were growing on the site or that flowering 
branches of both genera had been carried onto the site.  Herbs, especially 
grasses and raspwort formed the local ground cover.  Ferns were growing on 
or downslope of the study area. 
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Table 2:  Relative abundance data,  420-426 Pitt & 36-38 Campbell 
Streets 

 
FOSSIL  COMMON  5209 5218 5218 5224 
TAXON NAME fill clay (4) clay (6) topsoil 

POLLEN SUM  389 378 102 456 
Definite (shaded) and probable exotics  
Brassicaceae brassica family 2%   + 
Chenopodiaceae samphires 2%    
Liguliflorae dandelion +   + 
Pinus pine    + 
Poaceae (< 60 µm) cereals +   + 
Polygonum aviculare-type pear +   + 
Non-local natives 
Cyathea rough tree-fern + + +  
Native trees & shrubs 
Allocasuarina/Casuarina casuarina 41% 66% 55% 63% 
Amperea xiphoclada broom spurge +    
Banksia native honey-suckle    + 
Eucalyptus eucalypts 32% 8% + 21% 
Fabaceae pea-flower family   +  
Gyrostemonaceae -    + 
Monotoca broom-heath +    
Pimelea rice-flowers   28% + 
Native herbs 
Asteraceae (low spine types daisy family +    
Cyperaceae sedges 1%    
Gonocarpus raspwort  1%  2% 
Liliaceae  lily family    + 
Poaceae (<50 µm, thin wall) native grasses 10% 1% 2% 2% 
Restionaceae wire rush +    
unidentified tricolpates - +    
unidentified tricolporates - +   + 
FERNS & FERN ALLIES 
Calochlaena rainbow fern 6% 20% 12% 5% 
Gleicheniaceae coral-fern family +    
Microsorium kangaroo fern    + 
small monolete ferns incl. Blechnaceae +   + 
large monolete ferns includes elk-horns +    
trilete ferns includes filmy ferns 4% 2%  4% 
Liverworts 
Cingulatisporites (baculate) Anthocerotae  +    
Rudolphisporis rudolphi Ricciaceae +   + 
ALGAE (excluded from pollen sum) 
Botryococcus botryococcus +    
PALAEOZOIC TAXA (excluded from pollen sum) 
Gymnosperm pollen   1%    
FUNGI (excluded from pollen sum) 
spores  16% 34% 20% 6% 
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6.0 DISCUSSION 

 
6.1 Study site  

 
Pine (Pinus). and cereal grasses (Poaceae >60 µm) pollen are most common on historical 
archaeological sites in inner Sydney during the early middle to late nineteenth century.  The 
sources appear to have been (Pinaceae) plantings of specimens tree in gardens and? as 
windbreaks, and (cereals) the expansion of horse-based transport systems.  Based on these 
criteria: 
 
1.  The absence of ornamental or horticultural species other than trace amounts of cereals is 
strongly against any of the deposits having accumulated when the study area was part of gardens 
surrounding William Hutchinson's cottage (c. 1830-1870s) or when the area became the stable 
yard attached to the Agricultural Hotel (c. 1880s-1910). 
 
2.  The presence of trace amounts of pine and/or cereal pollen in ACNs 5209 and 5224 is 
consistent with the fill deposit and top soil are older than the 1830s; the absence of any exotic 
pollen in ACN 5218 is consistent with the 'natural clay predating European settlement of the 
Tank Stream Valley in 1788.  
 
3.  The pre-settlement flora included species of Allocasuarina and/or Casuarina, Pimelea and 
Culcita dubia but there is no pollen evidence that the study area was within Eucalyptus open-
forest or woodland before (or after) 1788. 

 
Nevertheless, the interpreted (pre-1830) age of the four samples does raise a number of issues 
that are difficult to explain without resorting to 'special pleading'.  The most prominent of these 
'issues' are centred around the extraordinarily high relative abundances of casuarina 
(Allocasuarina/Casuarina) pollen and rainbow fern (Calochlaena) spores:  A third problem is 
the rarity of eucalypt (Eucalyptus) pollen in the two 'natural clay' samples (see above).  
 
1. Allocasuarina/Casuarina 
 
With the exception of the predominantly coastline species Acacia verticillata, which can occur 
on shale-derived soils, tree and shrub species of Allocasuarina/Casuarina are typically found on 
alluvial soils or sandy soils derived from Hawkesbury Sandstone in the Sydney region (see 
Fairley & Moore 1989).  Larger trees provided shingles for early Colonial houses whilst smaller 
limbs and the foliage are preferred firewood in some States up to the present.  All 
Allocasuarina/Casuarina spp. produce and disperse pollen in astronomical numbers over long 
distances and the pollen type has been a major component of the regional pollen rain over 
Sydney probably since Late Pleistocene times.  For this reason, the pollen type is relatively most 
abundant when the parent plants grew on the site or (most late 19th to 20th century samples) 
when the pollen influx from other plants is low or negligible, e.g. Macphail (1997). 
 
The latter scenario does not explain the high relative abundances of Allocasuarina/Casuarina in 
the four samples analysed in this study since the pollen counts, which include well-formed 
tetrads and much larger pollen aggregates as well as immature grains, are likely to represent 
locally growing trees or shrubs.  Conversely it is difficult to envisage timber-sized casuarinas 
surviving on the study area as late as the 1820s unless they were protected in fenced backyards - 
as seems to have been the case at the Family Court site on Goulburn Street (Macphail 1990). 
 
In the case of the two 'natural clay' samples, burrowing insects are a reasonable explanation 
given (i) the near perfect preservation, (ii) abundance in soil horizons that are typically barren 
and (iii) compositional differences between the two samples.  An analogous example occurs at 
Second Ponds creek near Blacktown, where three samples of Pleistocene? alluvium were 
dominated by pollen of probable exotic member of the umbellifer family (Apiaceae), an 
unidentified (exotic?) member of the pea-flower family (Fabaceae) and eucalypt pollen, 
respectively (Macphail 2005).  Burrowing insects are unlikely to explain similar relative 
abundances of casuarina pollen in ACNs 5209 and 5224.  Alternative explanations for these two 
samples are the pollen came in via firewood or water carried up from nearby streams or swamps 
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south of Campbell Street or, considered less likely, blown in from casuarinas growing in nearby 
heath and/or open forest and woodlands closer to the coast (see Benson & Howell 1990: 23-25). 
 
If the former, then the data provide (weak) circumstantial evidence that the study area was being 
'utilised' by the early Colonial occupants of the Brickfield Hills to the east and/or Sydney Town 
to the north but not for horticultural purposes.  
 
2. Eucalyptus 
 
Apart from swamp forests, all open forests and taller woodlands in, and surrounding Colonial 
Sydney are dominated by eucalypt species, including the forest type (Turpentine-Ironbark 
Forest) inferred by Benson & Howell (1990) to have covered the study site. 
 
The dominant species (Eucalyptus pilularis, E. resinifera, E. paniculata, Angophora costata) are 
insect-pollinated and have nectiferous flowers, which (presumably) would have been more 
attractive to insects than the flowers of wind-pollinated species such as Allocasuarina and 
Casuarina or sporangia of ferns such as Calochlaena.  The same is probably true for other 
sclerophyll shrubs producing nectar and which are thought to have been prominent in plant 
communities growing on Wianamatta Shale, e.g. Epacridaceae, Fabaceae, Myrtaceae and 
Proteaceae families. 
 
If this reasoning is correct, then it is difficult to explain why the relative abundance of eucalypts 
(and diversity of other sclerophyll species) in the two 'natural clay' samples (ACN 5218) is so 
low (<8%) relative to values found in the two post-1788 samples ACNs 5209 (32%) and 5224 
(21%). 
 
One explanation in the special pleading' category is that the eucalypt count in the latter samples 
comes from firewood brought onto the site.  Other hypotheses are that the area was already 
devoid of trees in 1788 due to frequent aboriginal fires (inconsistent with early descriptions of 
the area) or that the dense scrub typifying Turpentine-Ironbark Forest between Annandale and 
Ashfield by the late 1820s (Benson & Howell 1990: 18) was the result of about thirty years of 
shrub invasion/regeneration following a change to less frequent (but hotter) fire regimes since 
1788.  The extremely low diversity of native shrubs and apparent prominence of grasses (ACN 
5209) are equally atypical of vegetation types growing on Wianamatta Shale (see Section 3) but 
might be explained by the early Colonial citizenry 'harvesting' the area surrounding Brickfield 
Hill for fuel (shrubs) and using the same area for rough grazing (herbs). 
 
3. Calochlaena 
 
Spores assigned to this genus encompass a range of related morphotypes although only one 
source has been identified so far in the Sydney flora viz. the rainbow fern Calochlaena (al. 
Culcita) dubia.  This ground fern, which is also known under the common names of common 
ground-fern, soft bracken and false bracken, is widely distributed to locally abundant in 
sheltered open eucalypt forests and on the margins of rainforests as well as on disturbed ground 
and analogous 'built' niches as damp brick- and stonework in urban areas (Duncan & Isaac 1986, 
Fairley & Moore 1989, Benson & Howell 1990: 24, M.K. Macphail pers. observ.).  
 
Microfossil data for the two ACN 5218 samples suggest that Calochlaena (and Pimelea) could 
have been common on the site before 1788 whether or not the area was forested by eucalypts 
whilst ACNs 5209, 5224 imply that remnants of this fernland survived on the same site into the 
1820s.  An alternative explanation is that disturbances associated with brick manufacture 
allowed the rainbow fern to expand onto the study area from e.g. populations growing along the 
banks of the stream draining the Surry Hills area and? around swampy ground to the south.   
 
A less probable explanation is that the spores in the fill and top soil samples come from fern 
fronds used for domestic purposes, e.g. bedding, or carried up in water. 
 

6.2 DMR site  
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The DMR site, which partly encloses the study site at 420-426 Pitt & 36-38 Campbell Streets, 
was cut down to the shale bedrock during the Brickfield Phase although 'remains' on the site 
included the disturbed remnants of a late 19th century topsoil and a well and drain dating to 
period when Hutchinson occupied the stone cottage and garden.  The well and drain were built 
over in the 1840s but not backfilled until the late 1900s (Casey & Lowe 2003: 28). 
 
Of the six analysed samples from the DMR site, only two come from a context (soil profile) that 
is directly comparable with the samples from 420-426 Pitt & 36-38 Campbell Streets.  The one 
pre-1830s sample comes from B-horizon? material used as post-packing.  Key observations 
(similarities and differences) are: 
 
Sediment used to fill Hutchinson's well and drain (ACNs 35 & 36) in the late 19th century were 
found to preserve significant amounts of casuarina (15-28%), eucalypt (9-17%) pollen but only 
trace to very low amounts of rainbow fern spores (< 2%).  These are associated with diverse 
exotic and native shrubs and herbs, many of which are not recorded at 420-426 Pitt & 36-38 
Campbell Streets.  Examples are: broom heath (Monotoca), privet (Ligustrum), ti-tree 
(Leptospermum) cereals (up to 6% in one well sample), dock (Rumex), plantain (Plantago 
lanceolata), purple top (Verbena bonariensis), starwort (Stellaria) and wonga vine (Pandorea 
pandorana).   
 
Significant values of cereal (4-6%) and pea-flower (7-11%) pollen in the well and drain fill 
samples are not inconsistent with archaeological evidence for dairy activity on the site (Casey & 
Lowe 2003: 29);  The drain fill sample also preserved significant numbers (7%) of Palaeozoic 
gymnosperm pollen and spores - indicative of ongoing redevelopment of the area during the late 
19th century. 
 
Conversely, the pre-1830s post-packing sample (ACN 350) and the two late 19th century soil 
samples (ACN 508) are dominated by casuarina (47-55% vs 31-40% eucalypt pollen).  Both 
pollen components are likely to have come from regional pollen rain in the case of the soil 
samples.  Whether the same is true for the post-packing sample is less clear since this sandy clay 
incorporated fragments of lime mortar and yielded trace numbers of sundew (Drosera) pollen.  
A not unreasonable conclusion is that the lime mortar was mixed using water from a nearly 
creek or swamp (indicated by Drosera pollen) and casuarina pollen could have been introduced 
into the clay from the same source.  Values of rainbow fern spores in all three samples are on 
average lower (1-5%) than values found at post-1788 samples from 420-426 Pitt & 36-38 
Campbell Streets (5-6%). 
 
The DMR data support the early (pre-1830s) age inferred for the samples from 420-426 Pitt & 
36-38 Campbell Streets, add to the list of species growing in the vicinity of Campbell Street in 
the early 19th century, and confirm that a marked increase in the diversity of naturalised exotic 
herbs took place in the middle and late 19th century (due to stabling of horses?).  Otherwise the 
data are of limited use in determining what was or was not growing on the study site during 
either the Brickfield or Hutchinson Phases. 
 

6.3 20 Albion Street 
 
This site, which is located some 350 metres to the southeast of 420-426 Pitt & 36-38 Campbell 
Streets, is unusual in that the archaeological remains included the base of a brick clamp kiln 
despite being on the fringe of the area used for brick manufacture (Casey & Lowe 2003: 34). 
 
Two samples from the kiln were pollen-analysed but were found to preserve only statistically 
unreliable numbers of tree pollen  (2 & 42 grains), possibly derived from fuel used to fire the 
kiln.  The site was built over in the 1840s and pollen recovered from 'residential' deposits only 
demonstrate plants growing on or around the terrace house was dominated by grasses (13-30%), 
and ferns.  The latter included a substantial population of the coral fern (Gleicheniaceae) as well 
as the rainbow fern (3-4%).  As with the DMR site, the comparison of relative abundance and 
presence/absence data helps support the early (pre-1830s) age inferred for the samples from 
420-426 Pitt & 36-38 Campbell Streets and confirms the marked increase in the diversity of 
naturalised exotic herbs during the middle and late 19th century in the Surry Hills district. 
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APPENDIX 1 
 

Photomicrographs of selected fossil pollen spores and related plant microfossils 
 

All photomicrographs taken at x788 magnification unless otherwise stated.  
 



 

 

 
 
 

Plate 1 
 
Fig. 1 Low magnification (x125) view of plant detritus, charcoal and fossil pollen 

and spores preserved in topsoil (ACN 5224). 
 
Fig. 2 Casuarina (Allocasuarina/Casuarina) pollen. ACN 5218 (pollen sample 4) 
 
Fig. 3 Rainbow fern (Calochlaena dubia) spore. ACN 5218 (pollen sample 4) 
 
Fig. 4  Rice-flowers (Pimelea) pollen. ACN 5218 (pollen sample 6) 
 
Fig. 5  Tetrad of native grass pollen. ACN 5224 
 
Fig. 6  Cereal grass pollen. ACN 55224 
 
Fig. 7 Large fungal spore (Mediaverrusporonites sp.). ACN 5209 
 
Fig. 8  Liverwort (Rudolphisporis rudolphi) spore. ACN 5224 
 
Fig. 9  Large monolete spore type. ACN 5209 
 
Fig. 10 Gyrostemonaceae pollen. ACN 5224 [long distance transported taxon] 
 
Fig. 11 Banksia (Banksia) pollen. ACN 5224 
 
Fig. 12 Dandelion (Liguliflorae) pollen. ACN 5209 
 
Fig. 13 Broom spurge (Amperea xiphoclada) pollen. ACN 5224 [long distance 

transported taxon?] 
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Appendix 5: Artefact Catalogue 

5.1: Ceramics  
5.2: Glass 
5.3: Miscellaneous  
5.4: Metals  
5.5: Building Materials 

 
 
 
 



 

 

 
 
 
 
 
 
Appendix 5.1: Ceramics  
 



 

 

 
 
 
 
 
Appendix 5.2: Glass 
 
 



 

 

 
 
 
 
 
Appendix 5.3: Miscellaneous  
 



 

 

 
 
 
 
 
 
Appendix 5.4: Metals  
 
 
 



 

 

 
 
 
 
     
 
Appendix 5.5: Building Materials 
 
 
 


