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1. INTRODUCTION 
 

Darling Harbour, known as Cockle Bay up to c. 18301 , stretches along the western side of the 
Sydney CBD peninsula, separating the city from the Pyrmont Peninsula (Fig. 1).  The bay is one of 
a number of interconnected 'basins' within Darling Harbour.  These include Blackwattle Bay on 
the western side of the Pyrmont Peninsula and White Bay and Rozelle Bay between the Pyrmont 
and Balmain Peninsulas.  Together they form a stretch of land-locked deep water that has been 
described as a 'Harbour within the Harbour' and 'inland sea' by Stephensen & Kennedy (1980: 
146).   
 
The 'seaport tag' is appropriate since ship-based commerce in Sydney during the mid nineteenth 
and twentieth centuries was centred on the foreshore around Darling Harbour.  The Darling 
Walk Site, located on reclaimed land in inner Darling Harbour (Fig. 2), is part of the ongoing 
massive redevelopment of the foreshore that began in the 1980s (see Hoskins 2009: 297-301). 
 
Less than 200 years earlier (c. 1815) "no wharf, jetty or other buildings was then there" and 
"people now living used to go kangarooing on the [Pyrmont Peninsula] where there were many 
trees and thick bush" (Letter to the Sydney Herald c. 1882 cited in Marriott 1988: 21).   
 
Prior to 1788, Cockle Bay was known as Tumbalong, then part of the harbour side territory 
known as Wane to its indigenous occupants, the Wangal People (Hoskins 2009: 7).  'Cockles' 
(Anadara spp.) buried in the foreshore sandflats were an important food resource in prehistoric 
times - specimens occur in Aboriginal middens in the study area – which continued to be 
exploited into early Colonial times (Stephensen & Kennedy (1980: 145).  
 
1.1 This report 
 
The report discusses fossil spores, pollen and other plant microfossils preserved in natural soils 
and Indigenous and European Australian cultural deposits preserved on the Darling Walk Site, 
which is bounded by Bathurst Street to the north, Sussex Street on the east, and Liverpool Street 
to the south (Fig. 2). 
 
Much of the foreshore was below high water mark (HWM) at the time of first European 
settlement of Cockle Bay in c. 1815 and the majority of structures built since the 1830s-1840s 
occupy reclaimed (see Casey & Lowe 2008).  These structures include wharves, a steam-driven 
flour mill owned and operated by Thomas Barker from c. 1825, sugar and saw mills, and during 
the mid-late nineteenth century, an iron foundry and railway carriage works as well as tenement 
housing for the workers in these industries. 
 
Of particular heritage significance is an infilled pond that once supplied freshwater to the flour 
mill from the 1820s up to the late 1840s.  This feature may be unique on an historical 
archaeological site within the Sydney CBD. 
 

                                                           
1
   Cockle Bay was officially renamed Darling Harbour in 1828 but the old name continues to be used for the basin 

south of the old Pyrmont Bridge (see Fig. 1).  
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1.2 Aims:   
 
The primary aim was to determine whether fossil pollen and spores (miospores) were preserved 
in pre-1820s 'natural soils' and post-1820s cultural deposits and, if so, to use the microfossil data 
to: 
 

 Establish changes in the foreshore environment over the past c. 200 years. 

 Provide an independent test of the archaeological typing of the samples (and contexts).  

 Explore links between environmental change and commercial and residential 
developments on the eastern foreshore of Cockle Bay, in particular flour milling. 

 
Casey & Lowe (2009b: 25) have posed a number of general and specific 'research questions' that 
potentially can be tested using plant microfossil evidence.  Responses to these questions are 
given in Sections 6 [Results] and 7 [Discussion] and are spelled out in Appendix 1. 

 
1.3 Samples:   

 
The Study Area has been subdivided into nine excavation 'areas' (see Fig. 2).  Forty one (41) 
samples from four of the nine subdivisions were submitted for pollen analysis (Table 1).  These 
include 16 samples from the pond attached to Thomas Barker's mill and 2 other samples from 
Area 9.  The remaining samples came from Areas 4-5 (P.N. Russell Carriage Works and Boiler 
House), Area 6 (Thomas Barker's mill yard and jetty), Area 7 (soap and candle factory, Murphy’s 
wharf and ‘cottage’), and Area 8 (workers' housing).   
 
Natural and cultural deposits and the archaeological remains predating 1900 have been 
assigned to seven phases (Table 2)  
 

Table 1:  Sample data (from Casey & Lowe 2009b) 
 
AREA Sample CTX Inferred age Archaeological context 

 216 Trench 
6 

Holocene 34-40 cm: coarse sand between bedrock and 
Aboriginal midden   

5 212 Trench 
6 

before c. 1788 0-20 cm: black humic sand below Aboriginal shell 
midden 

 179 9173 1840s-1860s Fill in drain CTX 9174 

 37 8483 before 1820s Naturally deposited material 

 65 8445 before 1820s Naturally deposited material 

 77 8375 1820s-1830s Jetty fill layer 

6 27 8438 1820s-1840s Jetty fill layer 

 31 8450 1820s-1840s Tidally deposited material against jetty wall 

 29 8391 1820s-1840s Occupation deposition on surface of jetty 

 33 8451 late 1830s-
1840s 

Fill in drain CTX 8344 associated with Barker's mill 

 11 8082 Holocene Natural deposit of shell, charcoal and other 
organic material 

 17 8053 before 1820s Natural intertidal deposit of shell and sand 

 19 7906 late 1830s-
1840s 

Tidal deposit accumulating during reclamation of 
foreshore 

7 1 7996 late 1830s-
1840s 

Fill in drain CTX 7995 within reclamation fills 
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 7 8080 1860s-1900 Fill in storm water drain CTX 8072 

 3 8037 1860s-1900 Fill in cess-pit 

 205 8099 1860s-1900 Occupation deposit within Murphy's cottage 

 133 8610 1860s-1900 Underfloor deposit, House 9 Room 2 

 145 8737 1860s-1900 Fill in cess-pit, House 9 

8 117 8529 1860s-1900 Underfloor deposit, House 11 Room 2 

 141 8630 1860s-1900 Underfloor deposit, House 13 Room 2 

 175 8850 1860s-1900 Underfloor deposit, House 19 Room 1 

 203 9514 before 1820s Black humic soil between bedrock and jetty fills 

9* 211 9249 1820s-1840s c. 2 m long auger core of fill in Barker's mill pond  

 152 9207 late 1830s-
1846s 

Infill in overflow drain from barker's mill pond 

 
* A sample of "degraded sandstone and shell" with rare charcoal from Area 9 dated 

as 1788-1820s. 
[Sample 201 CTX 9513] was not received. 

 
Table 2:  Archaeological phases up to 1900 (from Casey & Lowe 2009a) 

 
PHASE AGE LIMITS ARCHAEOLOGICAL EVIDENCE 

1 late Holocene Natural landscape 

2 late Holocene to c. 
1820 

Indigenous occupation 

3 1788-1820s Early foreshore activity and establishment of property 
boundaries 

4 1820s to late 1830s Barker's flour mill  and land 

5 Late 1830s to early 
1840s 

Reclamation of foreshore  

6 1840s-1860s Residential and industrial developments of sites, continuing 
reclamation 

7 1860s to 1900 Residential and industrial developments 
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Fig. 1:  General locality map of Darling Harbour 

 [Darling Walk Development Site outlined in red] 
 

 
 
Fig. 2:   Darling Walk Archaeological Site (overlay on 1888 map) 

     (from Casey & Lowe 2008) 
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2. SUMMARY 
 
General 
 

 Samples submitted for pollen analysis encompass a range of 'natural', Indigenous and 
European cultural deposits, including sediments infilling a pond providing freshwater to 
Sydney's second steam-powered flour mill. From the late 1820s to c. 1860.   

 Almost all preserved adequate to large numbers of fossil pollen, spores and other 
microfossils.  These, when combined with the detailed archaeological phasing provide a 
quasi-continuous record of European activity changes on the inner eastern foreshore of 
Cockle Bay (Darling Harbour) from before 1788 to c. 1860. 

 
Age  
 

 The microfossil data are either in excellent agreement with the age range and cultural 
activity for inferred from the archaeological data (chiefly Phase 4-7 samples) or can 
narrow the inferred age limits for 'naturally deposited' deposits (Phase 1-3 samples). 

 Only one 'natural' deposit appears to pre-date European settlement at Sydney Cove in 
1788 [Area (8082)].  Samples associated with the Aboriginal midden in Area 5 could date 
to the period before 1788 or before c. the establishment of Dickson's flour mill in Cockle 
Bay in 1815. 

 Naturally deposited sediments in Areas 6, 7 and 9 are suggested to date to the period 
between 1788 and the construction of Barker's flour mill in 1825.  Organic material 
enclosed with in Barker's c. 1825 stone jetty [Phase 5] is suggested to be older [Phase 4], 
derived from foreshore deposits predating reclamation of Cockle Bay. 

 
Environment 
 

 Microfloras preserved in Phase 1-4 samples strongly support Benson & Howell's (1990) 
reconstruction that Casuarina glauca-Eucalyptus swamp forest was growing around the 
inner foreshore of Cockle Bay in 1788.  Mangroves (Avicennia marina) were growing in 
the inter-tidal zone but do not appear to have been common.  

 The mill pond initially supported thriving colonies of nardoo (Marsilea), stoneworts 
(Chara) and other unidentified algae producing epi-reticulate and spinose zygospores – 
evidence that the inflowing creeks were relatively 'unpolluted' in the 1820s-1830s 
compared to the 1840s-1850s.   

 The same data point to swap forest and mangroves being extirpated from Cockle Bay by 
the 1830s, although it is uncertain whether this was due to reclamation or other needs, 
e.g. construction.  The former (reclamation) almost certainly lies behind an expansion of 
native and introduced 'weeds'. Some sclerophyll shrubs, herbs and cryptogams that 
grew along the banks of inflowing creeks and? in rocky areas appear to have persisted 
into the late nineteenth century [Phase 7] time although other explanations are possible 
for subfloor and cess-pit deposits 

 
Cultural activity & environmental degradation  
 

 Much of the microfossil data reflect flour milling on Dickson's and Barker's mill sites 
from c. 1815 and 1825, respectively.  As late as c. 1900, cereal pollen had saturated the 
local area.  
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 Dandelion (Liguliflorae) and plantain (Plantago lanceolata) appear to have become 
widely naturalized during the first two decades of European settlement. Pine (Pinus) 
first occurs in the 1830s (Phase 4) but the most commonly planted species (Pinus 
radiata) is more likely to have been introduced (or widely planted) in the 1840s [Phase 
6]. 

 The human sewage indicator Cloacasporites occurs in many samples, including in non-
cess-pit contexts such as drains, a fire place and the mill pond where raw sewage 
appears to have been flushed into this water supply in large amounts on at least two 
occasions in the late 1830s-1840s [Phase 5].  The combined data strongly support 
documentary evidence for poor sanitation and sewage-pollution of Cockle Bay from the 
mid 1820s up to c. 1900. 

 Pollen evidence of plant foods eaten by the occupants of the Darling Walk Site are 
preserved in cess-pit and drains.  These include cereals, legumes melon and squash but 
apparently not members of the cabbage family. 

 
 

Colour Plate 1: View from the north shore across to Sydney Cove (left hand side) and 
Darling Harbour (right hand side) c. 1815-1817.  Engraving after Capt. 
Wallis, 46 Regt. 

 

 
 
Dickson's flour mill may be one of the buildings on the eastern foreshore at the rear of 
Cockle Bay 
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Colour Plate 2: View from Berry Bay across to Sydney harbour to Darling Harbour c. 
1850s. 
Undated watercolour by Conrad Martens. 

 

 
 
The toll bridge linking the Sydney and Pyrmont Peninsulas is clearly visible in the middle 
distance 
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3. NATURAL ENVIRONMENT 

 
3.1 Geomorphology 

 
In many respects, the pre-1788 topography of the Cockle Bay/Darling Harbour area will have 
resembled Sydney Harbour in miniature, viz relatively steep-sided sandstone promontories 
(some capped by shale) separated by narrow bays and shallow valleys drained by small 
freshwater streams.   
 
Commercial and urban developments since the 1820s have obscured or obliterated the pre-
occupation topography although this can be reconstructed with considerable confidence since 
analogous Sites have survived unaltered elsewhere around Sydney Harbour, e.g. Greenwich 
Point, Balls Head, Bradleys Heads, and Grotto Point.  These indicate: 
 
The western side of the Sydney CBD Peninsula will have consisted of narrow to broad structural 
benches of sub-horizontal Hawkesbury Sandstone leading down to an elongate wave-cut rock 
platform.  The rock platforms will have been overlain by sandy beaches and sandy deltas at the 
mouths of creeks flowing into Cockle Bay. 
 
Anadara spp. live in the intertidal zone of sandy beaches along the NSW coast.  Hence it is 
debatable exactly how 'muddy' the sandy deltas prior to c. 1820.  Evidence from the Parramatta 
and Lane Cove Rivers show that the thick deposits of black estuarine 'ooze' that now bury beach 
sands began accumulating after the post-World War 1 urban development of the upper reaches 
of these rivers (Blaxland, Chapman & Macphail family anecdotal evidence/pers. observations).  
Many of these bay head mudflats support dense mangrove communities. 
 
3.2 Vegetation 
 
Sea levels began stabilizing around their present elevation in Sydney Harbour about 6000 years 
ago.  Whether dry sclerophyll forests and woodlands are have formed the dryland vegetation on 
the Sydney CBD and Pyrmont Peninsulas since that time is less clear given pollen evidence for 
gallery rainforest was growing along Blackwattle Creek in Blackwattle Bay about 5000 years ago 
(Macphail 2003).  Nevertheless it is probable that over the past 1000-2000 years, frequent cool 
fires lit by Aborigines are likely to have contributed to the erosion of soils developed on 
sandstone and shale, resulting in the accumulation of silts and sands at the head of Cockle Bay 
and other protected bays in Darling Harbour.   
 
Plant communities that likely to have been found on the sandstone slopes behind, and 
foreshore of Cockle Bay in 1788 can be subdivided into four major groups defined by soil 
moisture and salinity.  These are: 
 
Vegetation on dry Sites:  Soils will have been infertile sandy loams with thin O and A1 horizons 
and low water-holding capacity, except around natural soaks where water-logging usually allows 
organic matter to accumulate.  Benson & Howell (1990) have proposed that the sandstone areas 
on the CBD ridge supported dry sclerophyll forest or woodland dominated by blackbutt 
(Eucalyptus pilularis), red bloodwood (E. gummifera), Sydney peppermint (E. piperita) and native 
apple (Angophora costata).  Whether or not the forest oak Allocasuarina torulosa was present in 
dry sclerophyll forest on the ridge slopes may not be important since the species was rapidly cut 
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out due to its high value in shingle-manufacture (Benson & Howell ibid: 131).  Heath on rocky 
sites may have included shrub casuarina (Allocasuarina distyla, A. nana) since these species are 
common on dry open sites and (A. nana) on cliff sites exposed to salt spray.  
 
Fossil pollen data (Macphail 1999, 2004, M.K. Macphail unpubl. data) supports early 
documentary evidence that grasses, rather than woody taxa, formed the groundcover on dry 
soils developed on sandstone whereas sclerophyll shrubs were more common on shale.  This 
open landscape almost certainly was the result of frequent 'cool' fires lit by Aborigines to 
promote game populations (see Cary & Morrison 1995). 

 
Vegetation on wet Sites:  Benson & Howell (1990) have proposed that Casuarina glauca-
Eucalyptus robusta swamp forest grew at the head of Cockle Bay (now buried under the Sydney 
Entertainment Centre) and similar swamp communities extended around the foreshore as far 
north as the present day position of King Street.  The latter is considered improbable based on 
the foreshore vegetation in bays of similar aspect and exposure elsewhere in the harbour, e.g. 
Balls Head Bay, although there is evidence (this study) that swamp forest was growing on the 
foreshore below Bathurst Street into the 1820s.  Fossil pollen evidence from the KENS 
Archaeological Site (Macphail 2004) shows that ferns and sclerophyll shrubs were growing on 
rocks along the foreshore and around natural seepage lines at the base of sandstone cliffs. 

 
Saline (intertidal) wetlands:  Saline sand- and mudflats between the low and high water mark in 
the inner (tide-dominated) reaches of Sydney Harbour are usually colonised by either the grey 
mangrove Avicennia marina (syn. A. maritima) or saltmarsh communities dominated by 
samphires (Chenopodiaceae), depending on the foreshore topography, tidal range and 
frequency of inundation by saltwater.  Mangrove woodland is best developed where abundant 
silt is deposited by inflowing rivers, e.g. along the middle reaches of the Lane Cove and 
Parramatta Rivers, although stunted A. marina may also be found growing in crevices in the 
upper part of intertidal rock platforms closer to the Heads.   
 
Fossil pollen data from the Little Pier St. and KENS archaeological Sites (Macphail 1992, 2004) 
have confirmed grey mangroves were growing in Cockle Bay before c. 1820, presumably on the 
'mudflat' delta at the head of the bay.  It is possible that mangroves also grew in crevices on the 
rock platform below the KENS Site but this population was extirpated by the time a small boat 
slip was constructed on the foreshore in the 1820s-1830s. 

 
4. BUILT ENVIRONMENT 

 
The nineteenth-century history of the Sydney CBD and Pyrmont Peninsulas is one of clearing, 
erosion, subdivision, urban consolidation and infill, followed by the degeneration of closely 
spaced terrace housing into slumland.  Significant developments that are likely to have shaped 
the Darling Walk Site (R. Annable in Casey & Lowe 2008) include: 
 

 Woody species such as casuarina were targeted for building material and firewood 
during the late eighteenth and earliest nineteenth century.  The first detailed illustration 
of Darling Harbour by Capt. J. Taylor, 48 Regiment, in 1814 shows a felled tree (being cut 
up for firewood?) and scrub is growing in small gullies and at the base of low sandstone 
cliffs near Miller's Point.  A slightly more recent engraving indicates all trees had been 
cleared from the western side of the Sydney CBD ridge by c. 1815-1817 (Colour Plate 1) 
but it is probable that populations of fire-tolerant shrubs expanded in more remote 
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localities on Pyrmont and Balmain Peninsulas, as wildfires became less frequent (but 
probably more intense) in the first decades of European settlement (see Marriott 1988: 
21).   

 

 Up to about 1810, the area to the north of the Darling Walk Site was either part of a 
military reserve (areas around Soldiers Point below King Street), used for grazing or 
(Millers Point) wind-driven milling of grain (Millers Point).  Leseur's map of 1802, drawn 
during the visit by the French expedition commanded by Baudin, shows a 'house' on the 
Soldiers Point as well as a path along the foreshore (Plate 62 in McCormick 1987).  
Barracks line the higher slopes above this promontory.  Quasi-illegible annotations on 
Meehan's 1807 map (Plate 90 ibid) indicate 'mudflats' occupied the head of Cockle Bay.   

 

 The first steam-driven flour mill in Sydney – Dickson's mill – was built at the head of 
Cockle Bay in 1815, immediately to the south of the Darling Walk Site (Fig. 3).  In 
contrast, the Darling Walk Site remained vacant but probably utilized land up to c. 1820; 
the western side of Cockle Bay (Pyrmont-Ultimo Peninsula) remains relatively 
undisturbed vacant land into the 1850s except for the northern point where a windmill 
was erected before 1819. 

 

 John Dickson's flour mill operated in 'splendid' isolation up to c. 1825, when a second 
steam-driven mill was built on the Darling Walk' Site by the firm of Cooper & Levy.  This 
mill was purchased by Thomas Barker (Dickson's former apprentice) in 1827.  A narrow 
'finger' jetty was attached to the Site by the late 1820s.  By c. 1830 Barker had 
consolidated his milling operations around a foreshore area of c. 6 acres (2.4 hectares).  
Water for the steam engine was obtained by damming two small creeks flowing onto 
the foreshore close to the jetty. 
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Fig. 3:     Map showing Dickson's & Baker's Flour Mills and the associated 

    narrow 'finger' wharves extending into Darling Harbour, c. 1836  
 

 



13 
 

______________________________________________________________________________________ 
   Casey & Lowe                   Pollen Report, Archaeological Investigation  

Darling Quarter, Darling Harbour 

 

 The population of Sydney doubled between 1828-1836, resulting in the relocation of 
maritime commerce into Cockle Bay/Darling Harbour and making it financially viable to 
reclaim and subdivide foreshore land that previously had been below high water mark.  
One benefit of infilling the intertidal and shallow nearshore zones was it eliminated the 
need to build long and narrow 'finger' jetties in order to reach deep water.  
Nevertheless, show 'finger' jetties were still part of Dickson's and Thomas Barker's mill 
sites up to 1836 (Fig. 3).   
 

 Residential subdivision of land around Barker's mill began in late 1837 with the laying 
out of new streets such as Steam Mill Street and Barker's Lane.  Eighty three, allotments 
offered for sale along Sussex, Bathurst and other streets sold only slowly, possibly due 
to the presence of a slaughter house in the area. 

 

 By 1839, land on the western side of Sussex Street between Erskine Street (north) and 
Bathurst Street (south) was dominated by mills and subsidiary facilities.  Conversely, the 
Pyrmont Peninsula remained a largely undeveloped private land (Ultimo Estate). 

 

 By the late 1840s, the foreshore in front of Barker's mill had been completely 
transformed through the subdivision and sale of reclaimed, replacement of wharves and 
establishment of other commercial enterprises, including a timber yard on the 
waterfront.   
 
Subsequent events impacting on the Darling Walk Site were mostly shaped by changes 
in technology, transport and communication associated with State economy centred on 
the wool-trade.  For example, urban developments in the 1850s included construction of 
a timber toll bridge linking Market Street to the 'new' suburb of Pyrmont (Colour Plate 2) 
and a line linking the western side to the Sydney's equally new railway network.  Fill 
from the excavation of the railway yards was used to reclaim silted-up around the 
western (Pyrmont) side of the bay and in 1859 a railway carriage works were built by 
P.N. Russell & Co. on the old site of the timber yard adjoining Barker's mill.   
 
Residential development of Barker's land appears to have been complete by the mid 
1860s.  By this time (c. 1860), water for the mill engines was being obtained from the 
city freshwater supply.  The various mill ponds on the eastern foreshore of Darling 
Harbour were abandoned and infilled with municipal rubbish about this time.  
 
Minimal sanitation and ad hoc commercial developments along the foreshore 
predictably resulted in the major pollution of Cockle Bay during the mid-late nineteenth 
century.  This was mirrored elsewhere in Darling Harbour, e.g. in Blackwattle Bay where 
four slaughter houses lined Blackwattle Creek (by now an open sewer):  Infilling of the 
swamp at the head of Blackwattle Bay in 1876 helped create 'a continuous cycle of 
flooding and raw sewage' backing up into tenements (now slums) during wet weather' 
into the 1890s.  Only the outbreak of bubonic plague in 1900 made it possible for the 
State to resume, demolish and rebuild Sydney's urban slums, including all properties 
with a waterfrontage on Darling Harbour between Bathurst and Liverpool Streets.   
 
By 1910, the wharves at the end of Liverpool Street on the southern boundary of the 
Study Area now formed the head of a bay that in up to the 1820s had extended c. 0.5 
km to the south beyond Hay Street. 
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5. POLLEN ANALYSIS 
 
5.1 Age Control 
 
The Darling Walk Site is unusual in that detailed phasing provided by Casey & Lowe allows the 
individual fossil pollen assemblages to be assigned to relatively short periods of time without the 
usual need to rely on pollen from introduced species as evidence of age (see Macphail 1999).  
Importantly, this allows the first appearance of some widely dispersed exotic pollen types, in 
particular cereal, dandelion (Liguliflorae), pine (Pinus) and plantain (Plantago-lanceolata-type), 
to be calibrated using the archaeological data  

 
5.2 Processing 
 
Approximately 15 grams of soil were processed by a commercial laboratory, CoreLab (Perth) 
using standard mix of chemical and heavy liquid techniques (see Macphail 1999).  Fossil pollen 
and spores (miospores) were concentrated by filtering the organic extracts through 5µm sieve 
cloth to remove the much higher yields of very small (~ 2µm) organic particles. 
 
5.3 Taxonomy 
 
Fossil miospores were identified using a comprehensive modern pollen herbarium of native and 
introduced plants developed by the author.  A number of fossil pollen types can represent either 
native or introduced species, e.g. the crucifers (Brassicaceae), daisy (Asteraceae), grasses 
(Poaceae) and samphire (Chenopodiaceae) families.  Many of the cereal pollen-rich samples also 
included large numbers of small (<30 µm diameter) pollen that are likely be immature cereal 
pollen or the pollen of another exotic grass (see also Joly et al. 2007). 
 
5.4 Pollen representation 
 
The majority of sclerophyll shrubs and herbs are under-represented in that their pollen 
(gymnosperms, angiosperms) or spores (ferns, fern allies, mosses, fungi) are seldom recorded as 
unless the parent plants were growing close to or on the Site.  Exceptions are exotic pines, in 
particular Pinus and other introduced pines, samphires and the four native genera that 
dominate open sclerophyll forest, woodlands and grasslands on Hawkesbury Sandstone around 
Sydney Harbour, viz. casuarina (Allocasuarina/Casuarina), eucalypts (Eucalyptus/Angophora), 
and grass (Poaceae).  Pollen of the broom heath (Monotoca) and broom spurge (Amperea 
xiphoclada) are dispersed over long distances by wind. 
 
5.5 Casuarina & eucalypt pollen counts 
 
Caution is needed when interpreting microfloras dominated by casuarina and eucalypt pollen 
for three reasons.  Firstly, pollen produced by tree species in dry sclerophyll forest are identical 
to grains produced by shrub species growing in heath, on cliffs and by Casuarina glauca growing 
in swamps.  Secondly, all casuarina species produce pollen in astronomical numbers and these 
are dispersed by wind over long distances from the parent plant.  Finally, even though eucalypts 
are insect-pollinated, their pollen also are dispersed in large numbers over long distance by 
wind.  Accordingly, both pollen types can be abundant in the fossil record because the parent 
plants were growing locally, because the local flora consisted of trees, shrubs and/or herbs that 
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produce/disperse relatively little pollen, or because the site was devoid of vegetation (often the 
case for late nineteenth century contexts in the Sydney CBD). 
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6. RESULTS 
 
6.1 AREA 5 – P.N. Russell Carriage Works and Boiler House 
 
Background (after Casey & Lowe 2008; 2009a) 
 
Area 5, part of which was below high water mark (HWM) in 1788, is located within the area 
reclaimed by Thomas Barker in the 1830s-1840s.  Subdivision of the area for residential 
purposes was unsuccessful and the land was used for commercial purposes from the 1850s up 
to the 1980s redevelopment of Darling Harbour.  These include commercial storage of goods 
imported via wharves in Area 6 in the 1850s and the construction and operation of P.N. Russell's 
railway carriage workshop from the 1860s to c. 1980.  The only portion of the Site to be 
investigated archaeologically was the boiler house attached to the steam-powered carriage 
works. 
 
Samples 
 
Three samples were submitted for pollen analysis (Table 3).  Two of these were inferred to pre-
date European settlement of Cockle Bay; the third comes from a drainage channel associated 
with industrial developments of the 1840s-1860s.  
 
Context Number: 9173 
Phase:   6 
Sample Number:  179 
Archaeological setting: silty sand infilling 1840s-1860s drain.  Inclusions include stone, metal, 

brick, shell and ash 
 
Common taxa:  casuarina, grass (exotic?), raspwort 
Frequent taxa:  eucalypts, cereal, swamp selaginella, Cloacasporites 
Definite exotics:  cereal, wire-weed 
Probable exotics:  dandelions, pea-flowers  
 
Comment: The microflora is a mix of native and exotic 'weed' species.  Most of 

these are represented by low to trace numbers of miospores, and are 
evidence only that the parent plants were growing somewhere in the 
general area.  Exceptions are (a) casuarina (Allocasuarina/Casuarina), 
which could represent trees planted for shade, shrubs growing on rocky 
waste ground, be come from the regional pollen rain, and (b) raspworts 
(Gonocarpus) and swamp sellaginella (Selaginella uliginosa), which 
almost certainly were growing on damp organic-rich sediment in the 
drain.  Cereal pollen (2%) is most likely to come from ingested food 
given the 'high' relative abundance of Cloacasporites (4%).  On present 
indications, waste moving down the drain (CTX 9172) included effluent 
from a privy.  

 
Context Number: Trench 6 (10-20 cm depth) 
Phase:   1-2 (Phase 2 this study) 
Sample Number:  212 
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Archaeological setting: Black humic sand located below (and mixed with sediment from) an 
Aboriginal shell midden.  Shell fragments include an Anadara sp. 

 
Common taxa:  casuarina, fungal spores and microbial nodules 
Frequent taxa:  - 
Definite exotics:  - 
Probable exotics:  - 
Comment: The sparse microflora is dominated by casuarina 

(Allocasuarina/Casuarina), fungal spores and microbial nodules.  The 
last indicate that casuarinas had colonized the midden sometime 
between its abandonment and commercial development of the Area in 
the 1820s.  The high fungal spore content reflects nutrient-rich waste 
percolating into the sand from the shell midden, suggesting the sample 
is contemporary with the midden, i.e. is Phase 2.  One fungal spore type 
(Tetraploa) is associated with grasses and may be evidence for a 
relatively open landscape. 

 
Context Number: Trench 6 (35-40 cm depth) 
Phase:   1 
Sample Number:  216 
Archaeological setting: natural muddy sand layer between sandstone bedrock and the shell 
midden  
 
Common taxa:  casuarina (83%), eucalypts (12%) 
Frequent taxa:  raspwort, rainbow fern 
Definite exotics:  - 
Probable exotics:  - 
Comment: The microflora, which lacks exotic species, is wholly dominated by 

casuarina and is likely to represent Casuarina glauca-Eucalyptus robusta 
swamp forest growing on the foreshore in Area 5 or the head of Cockle 
Bay before 1788.   

 
Table 3:        Relative abundance data (raw counts given in parentheses) 
 

PHASE 6 1-2 1 

CTX NUMBER 9173 T6 10-20 
cm 

T6 35-40 
cm 

SAMPLE NUMBER 179 212 216 

Definite exotic 
taxa 

   

Poaceae (cereals) 2% - - 

Polygonum 
aviculare 

+ - - 

Polygonaceae + - - 

Probable exotic 
taxa 

   

Brassicaceae + - - 

Chenopodiaceae + - + 
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cf. Fabaceae 1% - - 

Liguliflorae + - - 

Poaceae (exotic 
spp.?) 

23% - - 

unknown tricolpates + - - 

unknown 
tricolporates 

2% - - 

Native trees and 
shrubs 

   

Acacia (16-unit 
polyad) 

+ - - 

Allocasuarina/Casu
arina 

45% (30) 83% 

Banksia 
integrifolia-type 

 - + 

Eucalyptus 3% (1) 12% 

Goodeniaceae + - - 

Pimelea + - - 

Native herbs    

Apiaceae + - - 

Asteraceae (low 
spine) 

+ - - 

Gonocarpus 15% (4) 1% 

Liliaceae - - + 

Poaceae - (2) + 

Restionaceae - (1) - 

Ferns & fern allies  -  

Calochlaena + - 1% 

Gleicheniaceae + - - 

Selaginella uliginosa 2% - - 

trilete types - (1) + 

Fungi    

Mediaverrunites - (5) + 

Tetraploa - (3) - 

indet. Spores 
(estimated) 

135% (1270)  

Freshwater 
indicators 

   

Botryococcus + (1)  

cicatrose-foveolate 
type 

+ -  

Zygnemataceae + (2) 4% 

Microbial nodules  (665) 6% 

Sewage Indicators 4% - - 

Permo-Triassic taxa + - - 

Faunal remains + + + 

POLLEN SUM 276 38 232 
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6.2 AREA 6 – Barker's Jetty 
 
Background (after Casey & Lowe 2008; 2009a) 
 
Area 6 includes part of the original 1788 shoreline and inter-tidal zone in Cockle Bay.  Built 
structures include an early Colonial timber slipway extending from the rocky foreshore into deep 
water.  This 'wharf' was replaced by a substantial stone and timber jetty by 1825 by Thomas 
Barker and the whole area reclaimed in the late 1830s.  Later nineteenth century developments 
within Area 6 were mostly reliant on water-transport and included timber yards, a steam-driven 
sawmill and storage sheds by 1900.   
 
Samples 
 
Seven samples were submitted for pollen analysis (Table 4).  Five of these relate to the 1820s-
1840s when the area encompassed Cooper & Levy's flour mill (purchased by Barker in 1827), 
mill yard and jetty; the other two dated to the period between 1815 and c. 1825 when Area 6 
was vacant land.   
 
Context Number: 8451 
Phase:   6 
Sample Number:  33 
Archaeological setting: basal unit of sediments infilling a deep sandstock brick drain [CTX 8344] 

channelling storm/ water into Darling Harbour 
 
Common taxa:  - 
Frequent taxa:  - 
Definite exotics:  cereal 
Probable exotics:  - 
Comment: The sparse assemblage comprises very low numbers of cereal (8), 

casuarina, eucalypt and grass pollen in a matrix of strongly humified 
(burnt) to well-preserved plant detritus.  Little can be inferred from the 
assemblage except that the sediment appears to have been deposited 
rapidly, presumably at a time when water flow through the pipe was 
minimal.  The presence of a possible foraminiferal trochospiral liner and 
what may be part of a crustacean egg hint that estuarine silt was 
washed into the drain at high tide. 

 
Context Number: 8391 
Phase:   4 
Sample Number:  29 
Archaeological setting: Occupation deposit on surface of c. 1825 stone jetty 
 
Common taxa:  (fungal spores) 
Frequent taxa:  - 
Definite exotics:  - 
Probable exotics:  - 
Comment: Apart from fungal spores, the sample was devoid of palynomorphs.  This 

may be due to exposure since the organic matrix consisted of strongly 
humified plant detritus. 
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Context Number: 8438 
Phase:   4 
Sample Number:  27 
Archaeological setting: Lens of decomposed timber fragments suggested to be levelling-fill 

within the c. 1825 sandstone jetty 
 
Common taxa:  - 
Frequent taxa:  casuarina 
Definite exotics:  cereal (trace) 
Probable exotics:   
Comment: The sparse microflora could represent Casuarina glauca-Eucalyptus 

robusta swamp forest growing along the inner foreshore of Cockle Bay 
or (preferred) pollen deposited in rainwater. 

 
Context Number: 8450 
Phase:   4 
Sample Number:  31 
Archaeological setting: Naturally deposited sediment accumulating on the north side of the c. 

1825 stone jetty. 
 
Common taxa:  casuarina, cereal, grass (exotic?) 
Frequent taxa:  - 
Definite exotics:  cereal 
Probable exotics:  grass (exotic?) 
Comment: The microflora includes significant numbers of cereal and a small grass 

(Poaceae) type that may be immature cereal pollen.  Saline indicators 
are absent and, if the sandy silt is a 'marine' deposit, then it is likely that 
the "organic inclusions" (Casey & Lowe 2009b: 8) are flocculated waste 
from Baker's flour mill on the rear (eastern side) of Area 6.  

 
The early age of the sample is circumstantial evidence for the survival of 
Casuarina glauca-Eucalyptus robusta swamp forest around the head of 
Cockle Bay up to c. 1825. 

 
Context Number: 8375 
Phase:   Phase 4 (organic lens dated as Phase 3:  this study) 
Sample Number:  77 
Archaeological setting: sand with darker (organic) lenses from fill within the c. 1825 stone jetty. 
 
Common taxa:  casuarina, raspwort, eucalypt 
Frequent taxa:  rice-flowers (Pimelea), trilete fern spores, selaginella 
Definite exotics:  - 
Probable exotics:  dandelion 
Comment: The microflora lacks definite exotic pollen taxa such as cereal but 

includes two taxa typically found growing on damp organic soils 
(including in drains), viz. swamp selaginella (Selaginella uliginosa) and 
unidentified ferns producing trilete spores (cf. Area 5 CTX 9173).  The 
organic lens appears to represent Casuarina glauca-Eucalyptus robusta 
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swamp forest and is suggested to be older (Phase 3) than the sand 
matrix (Phase 4). 

 
Context Number: 8445 
Phase:    (Phase 3: this study) 
Sample Number:  65 
Archaeological setting: Naturally deposited humic silt associated with the timber slipway 
 
Common taxa:  casuarina (fungal spores) 
Frequent taxa:  eucalypts, grass, raspwort, trilete fern spores 
Definite exotics:  cereal, wire-weed 
Probable exotics:  - 
Comment: The absence of cereal pollen implies the sample was deposited prior to 

1815 (Phase 1-2).  Dinoflagellates (Spiniferites) and mangrove (Avicennia 
marina) pollen confirm that the silt was deposited close to or below 
HWM.  The sample is equally important as it confirms the survival of 
mangroves and Casuarina glauca-Eucalyptus robusta swamp forest on 
the foreshore of Cockle Bay between the date (1815) when Dickson's 
steam flour mill was constructed (frequent cereal pollen) and the time 
(c. 1825) when Barker's timber slipway was constructed (depositional 
context).  Remnants of the native flora included a native hops 
(Dodonaea triquetra), Grevillea or Hakea and a native 'grass-flag' lily 
(Libertia).   

 
Context Number: 8483 
Phase:   3  
Sample Number:  37 
Archaeological setting: tidal deposit predating construction of the timber slipway  
 
Common taxa:  casuarina, eucalypt, grass (exotic?) 
Frequent taxa:  cereal 
Definite exotics:  cereal, plantain, wire-weed 
Probable exotics:  dandelion 
Comment: The microflora is a close analogue of that recovered from CTX 8445 

above) in being dominated by pollen derived from Casuarina glauca-
Eucalyptus robusta swamp forest and flour-milling.  As previously, the 
source of the latter is suggested to be Dickson's flour mill.  Mangrove 
pollen (Avicennia) and fungal spores occur in trace and very high 
numbers, respectively.  Dinoflagellates were not recorded.   

 
 The major difference between the two samples is that values of cereal 

pollen are higher in CTX 8483.  For example, the relative abundance of 
cereal grains >60 µm is 9% but the actual relative abundance could be as 
high as 26% if smaller grass morphotypes are immature cereal pollen.  
Other noteworthy features of the microflora are: 
 

 The presence of at least five definite or probable exotic weeds – 
cabbage family (Brassicaceae), dandelions (Liguliflorae) wire-weed 
(Polygonum aviculare) and unidentified members of the rose 
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(Rosaceae) umbellifer (Apiaceae) families.  The data are evidence 
for the spread of exotic weeds onto what was vacant land at the 
time.  

 

 The relatively high diversity of pollen types from native shrubs.  
These include wattle (Acacia), boobialla (Myoporum), broom heath 
(Monotoca), geebung (Persoonia), Grevillea and/or Hakea, lignum 
(Muehlenbeckia) and an unidentified member of the buckthorn 
family (Rhamnaceae) plus significant numbers of samphire pollen 
(Chenopodiaceae).  The last taxon may represent saltmarsh or 
introduced herbaceous species; the other taxa may have been 
growing above HWM on the rocky foreshore or on the banks of 
inflowing creeks.  

 

 The moderately diverse suite of cryptogams, including bracken 
(Pteridium esculentum), fish-bone or kangaroo fern 
(Davallia/Microsorium), tender-brake (Histiopteris incisa), swamp 
selaginella (Selaginella uliginosa), hornwort (Cingulatisporites 
bifurcatus) and (frequent) unidentified ferns producing trilete 
spores.  Most of these are drought-intolerant plants that grow on 
perennially moist substrates (damp sandstone, creek banks and/or 
stranded timber?). 
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Table 4: Relative abundance data (raw counts given in parentheses) 
 

PHASE 6 4 (3) 4 4 4 4 3 

CTX NUMBER 8451 8375 8391 8438 8450 8445 8483 

SAMPLE NUMBER 33 77 29 27 31 65 37 

Definite exotic taxa 

Poaceae (cereals) (8) - - (1) (20) 6% 9% 

Plantago 
lanceolata-type 

- - - - - - + 

Polygonum 
aviculare 

- - - - - + + 

Polygonaceae - - - - - - - 

Probable exotic 
taxa 

       

Brassicaceae - - - - - + + 

Chenopodiaceae - - - - - + - 

cf. Fabaceae - - - - - - - 

Liguliflorae - - - - - - + 

Poaceae (exotic 
spp.?) 

(3) - - (1) (13) - + 

Liguliflorae - + - - - - - 

Malvaceae - + - - - - - 

Rosaceae -     - + 

unknown 
tricolpates 

- + - - - - + 

unknown 
tricolporates 

- - - - - - + 

Non-local natives - - - - - - - 

Cyathea-type - + - - - - - 

Native trees & 
shrubs 

       

Acacia (16 unit 
polyad) 

- + -  (1)  + 

Allocasuarina/Cas
uarina 

(2) 39% - (11) (19) 64% 44% 

Amperea 
xiphoclada 

- + - - - + + 

Avicennia - - - - - 1% - 

Dodonaea 
triquetra 

- - - - - + - 

Eucalyptus (1) 11% - (2) (3) 8% 11% 

Goodeniaceae - - - - - - - 

Hakea/Grevillea - - - - - + + 

indet. Myrtaceae - - - - - + + 

Monotoca - - - - - - + 

Muehlenbeckia-
type 

- - - - - - + 
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Myoporum - - - - - - + 

Persoonia - - - - - - + 

Pimelea - 1% - - - - - 

indet. Proteaceae - + - - - - - 

Rhamnaceae - - - - - - + 

Native herbs        

Apiaceae - - - - - - + 

Asteraceae (low 
spine) 

- + - - (3) + 1% 

Chenopodiaceae - - - - - - 3% 

Cyperaceae - - - - - 1% + 

Gonocarpus - 30% - (1) (1) 4% 2% 

Libertia-type - - - - - + - 

Liliaceae - + - - - + - 

Poaceae - 6% - - (11) 7% 17% 

Ranunculus - - - - (1) - + 

Restionaceae - - - - - + - 

 
Table 4 (cont.) 
 

PHASE 6 4 (3) 4 4 4 4 3 

CTX NUMBER 8451 8375 8391 8438 8450 8445 8483 

SAMPLE NUMBER 33 77 29 27 31 65 37 

Ferns & fern allies        

Calochlaena - + - - - 1% - 

Davallia/Microsori
um 

- - - - - - + 

Gleicheniaceae - - - - - - - 

Histiopteris incisa - - - - - - + 

Lycopodium 
scariosum 

    (1)  - 

Pteridium 
esculentum 

- - - - - - + 

Selaginella 
uliginosa 

- 5% -  (2) + + 

Schizaea-type - - - -  + - 

Trilete types - 4% -  (1) 5% 5% 

Liverworts/horn
worts 

       

Cingulatisporites 
spp. 

- - - - - - + 

Fungi        

Mediaverrunites (1) + (1) (2) -  + 

Tetraploa  - - - - + - 

indet. spores 
(estimated) 

(465)  (200) (800) (535) 11% 1000% 

Freshwater        
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indicators 

Botryococcus - - - - -  - 

cicatrose-
foveolate sp. 

- - - - -  - 

Zygnemataceae (3) + - - (1) + + 

Saline indicators        

trochospiral liner (1)       

Spiniferites - - - - - + - 

Microbial nodules - 3% (2) (3) - - + 

Sewage 
indicators 

       

Cloacasporites - - - - - - - 

Permo-Triassic   - - - -   

Bisaccate 
gymnosperms 

- - - - - - + 

Faunal remains + + - + -  + 

POLLEN SUM 14 279 0 16 75 319 274 
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6.3 AREA 7 [Murphy's Wharfage] 
 
Background (after Casey & Lowe 2008; 2009a/b) 
 
Like Areas 4 and 6, much of Area 7 was below HWM at the time of European settlement.  
Commercial concerns on or adjacent to the Site in the nineteenth century include: 
 

 1820s:  A slaughterhouse located on the shoreline east of the excavated area. 

 1840s:  Reclamation of the area.  

 Mid 1850s: By this time, the reclaimed area had been sold to provide wharfage for a 
lime, coal and timber merchant and a soap and candle factory. 

 1880s-1900.  The area was being used for a metals works and storage. 

 1900-1980.  The area was resumed in the early 1900s and incorporated into NSW 
Government offices, goods yards and a delivery depot. 

 
Samples 
 
Seven samples were submitted for pollen analysis (Table 5).  Two of these (11, 17) came from a 
large test trench excavated into sandy intertidal deposits that pre-date reclamation of the 
foreshore in the 1840s.  As such the deposits were anticipated to include a mixture of sediment 
accumulating before pre-settlement and during the early Colonial period.  Another sample (19) 
represents sawdust deposited on the site during the 1840s reclamation.  The remaining five 
samples come from structures built to house workers at the soap and candle factory after c. 
1840. 
 
Context Number: 8037 
Phase:   7 
Sample Number: 3 
Archaeological setting: Lower fill in wood? lined cesspit (CTX 8036) associated with residential 

occupation of Area 7 between 1860s-1900. 
 
Common taxa:  (fungal spores) 
Frequent taxa:  cereal, casuarina, Cloacasporites 
Definite exotics:  cereal, Cucurbitaceae-type 
Probable exotics:  cabbage-type, dandelion 
Comment: The cess-pit context and relative abundance of fungal spores and 

Cloacasporites are strong evidence that cereal, cabbage-type 
(Brassicaceae) and melon family (Cucurbitaceae) pollen come from 
food.  Trace numbers of fern spores (bracken, rainbow-fern, coral-fern) 
suggest damp conditions within the privy.  Bracken (Pteridium) spores 
seem unusual in this late nineteenth century context and may come 
from 'rough' bedding. 

 
Context Number: 8099 
Phase:   7 
Sample Number:  205 
Archaeological setting: demolition deposit including tongue-and-groove flooring, soot, artefacts 

and shell/sand mortar. 
 



27 
 

______________________________________________________________________________________ 
   Casey & Lowe                   Pollen Report, Archaeological Investigation  

Darling Quarter, Darling Harbour 

 

Common taxa:  - 
Frequent taxa:  - 
Definite exotics:  cereal 
Probable exotics:  - 
Comment: Little can be deduced from this microflora other than it postdates 

European settlement of the area.  The very sparse yield of spore-pollen 
contrasts with the very high yield of carbonized particles – evidence that 
the bulk of the organic deposit is ash from a domestic fireplace? 

 
Context Number: 8080 
Phase:   6-7 
Sample Number:  7 
Archaeological setting: Organic-rich silt infilling a sandstone 'block' drain (CTX 8072).  The east-

west alignment suggests that the channel was used to drain domestic 
waste (including sewage) into Darling Harbour 

 
Common taxa:  eucalypt  
Frequent taxa:  casuarina, grass, Goodeniaceae-type, cereal, raspwort wattle (fungal 
spores) 
Definite exotics:  pine, cereal, Cloacasporites 
Probable exotics:  pea-type (Pisum-type) 
Comment: The sample yielded a diverse assemblage of well-preserved pollen, and 

trace numbers of cryptogam spores and Cloacasporites.  Unlike previous 
samples, the microflora is atypical in that it dominated by eucalypt 
(Eucalyptus) pollen (60%) rather than casuarina (14%) and includes low 
to frequent numbers of pollen types derived from native shrubs.  
Examples include at least two species of wattle (Acacia), one of which 
produced the rarely found 8-unit polyad type, banksia (Banksia 
serrata?), rice-flowers (Pimelea) and unidentified members of the 
boronia (Rutaceae), native hops (Dodonaea viscosa-type), pea-flower 
(Fabaceae) and? goodenia (Goodeniaceae) families.  These woody types 
are associated with an equally diverse herbaceous and unidentified 
angiosperm component, many of which may represent exotic species. 

 
Despite the small size of allotments in the late 1800s, it is possible that 
eucalypts had been planted in Area 7 but it is equally plausible 
(supported by trace numbers of pollen tetrads and anthers) is that the 
pollen count reflects flowering branches used as kindling.  However, 
neither interpretation satisfactorily explains the diversity of pollen types 
from native shrubs.  It seems unlikely that native species were able to 
recolonize waste land on Area 7 after c. 1860.  Possibly, the drain infill 
incorporates soil imported from remnant bushland?  What is 
demonstrated by Cloacasporites is that sanitation was poor or 
haphazard. 

 
Context Number: 7906 
Phase:   5 (but incorporating Phase 4 sediment: this Study) 
Sample Number:  19 
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Archaeological setting: Tidal deposit of compacted sawdust associated with reclamation of Area 
8 in the late 1830s-1840s. 

 
Common taxa:  casuarina 
Frequent taxa:  cereal, eucalypt (fungal spores) 
Definite exotics:  cereal, Cloacasporites 
Probable exotics:  - 
Comment: The sparse microflora appears to be derived from two sources - (1) 

Casuarina glauca-Eucalyptus robusta swamp forest growing at the head 
and eastern foreshore of Cockle Bay and (2) either or both Dickson's and 
Barker's flour mills.  Whether the 'native' component demonstrates that 
Casuarina glauca-Eucalyptus robusta swamp forest survived in Cockle 
Bay into the late 1830s-1840s is less certain since the sediment used for 
reclamation may have come from older material dredged from the delta 
at the head of the bay. 

 
Trace numbers of Cloacasporites are evidence of the discharge of 
sewage into the bay during the reclamation period, possibly from the 
slaughterhouse in the area or sewage flowing down small creeks (see 
Area 9). 

 
Context Number: 7996 
Phase:   5 (incorporating Phase 4 sediment: this Study) 
Sample Number:  1 
Archaeological setting: sediment infilling a sandstock brick barrel drain (CTX 7995) constructed 

during or shortly after reclamation of the area during the late 1830s-
1840s.  The east-west alignment suggests that this structure drained 
storm water into Cockle Bay. 

 
Common taxa:  casuarina, cereal, grass (exotic?) 
Frequent taxa:  eucalypt, Cloacasporites 
Definite exotics:  cereal, Cloacasporites 
Probable exotics:  citrus-type, grass (exotic?) 
Comment: The microflora is a more diverse analogue of that recorded in CTX 7906 

(sample 19) and includes trace numbers of pollen of the 'swamp 
banksia' (Banksia robur-type), a probable grain of citrus (Citrus) and 
significant numbers of Cloacasporites. 
 
The microflora appears to be sourced from either or both Dickson's and 
Barker's flour mills and Casuarina glauca-Eucalyptus robusta swamp 
forest but, as for CTX 7906, does not necessarily demonstrate the latter 
survived into the late 1830s/1840s at the head of Cockle Bay. 

 
Context Number: 8053 
Phase:   3  
Sample Number:  17 
Archaeological setting: natural sandy, shelly intertidal deposit, underlying reclamation fill (CTX 

8021 & 8031) in Trial Trench 6. 
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Common taxa:  casuarina (72%) 
Frequent taxa: eucalypt, mangrove, broom spurge, grass, raspwort, cereal,  
Definite exotics:  cereal 
Probable exotics:  - 
Comment: Significant numbers of mangrove (Avicennia marina) pollen, an 

unidentified 'cup' micro-alga previously found in estuarine sediments on 
the southwest coast of western Australia (Macphail 2008), foraminiferal 
trochospiral liners and fragments of a crustacean? egg confirm that the 
sample is sediment deposited below HWM.   

 
The sample is re-assigned to Phase 3 based on cereal pollen (2%) 
although, given the context, it is (just) possible these grains have been 
washed into a Phase 1 deposit from the reclamation overburden.  
Otherwise the bulk of the microflora appears to be derived from 
Casuarina glauca-Eucalyptus robusta swamp forest growing on the 
foreshore within Cockle Bay.  Broom spurge (Amperea xiphoclada) and 
grass (Poaceae) pollen can be dispersed long distances by wind but, 
here, are more likely to represent plants growing on the rocky shoreline 
above HWM.  
 
The sample yielded the earliest known record of the human sewage 
indicator Cloacasporites sydneyensis (see Macphail & Casey 2009). 

 
Context Number: 8082 
Phase:   1 
Sample Number:  11 
Archaeological setting: Natural sandy, shelly deposit lying between an intertidal sand (CTX 

8081) and an orange clay (CTX 8083) in Trial Trench 11. 
 
Common taxa:  casuarina 
Frequent taxa:  eucalypt, mangrove 
Definite exotics:  - 
Probable exotics:  - 
Comment: The moderately sparse microflora, which includes low numbers of 

mangrove (Avicennia marina) pollen and the unidentified 'cup' micro-
alga, is similar to CTX 8053 but includes trace numbers of banksia 
(Banksia cf. serrata), boobialla (Myoporum) broom heath (Monotoca), 
grevillea-type (Hakea/Grevillea) and native hops (Dodonaea viscosa-
type) pollen in addition to broom spurge (Amperea xiphoclada).  All 
parent plants are presumed to have been growing on the foreshore of 
Cockle Bay before c. 1788. 

 
Table 5: Relative abundance data (raw counts in parentheses) 
 

PHASE 7 7 6 5 5 3 1 

CTX NUMBER 8037 8099 8080 7906 7996 8053 8082 

SAMPLE NUMBER 3 205 7 19 1 17 11 

Definite exotic taxa 

Cucurbitaceae-type (1) - - - - - - 
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Pinus - - + - - - - 

Pisum-type   + - - - - 

Poaceae (cereals) (10) (2) 3% (12) (12) 2% - 

Probable exotic 
taxa 

       

Brassicaceae (2) - + - - - - 

Chenopodiaceae - - + - (1) + - 

Citrus-type - - - - (1) - - 

cf. Fabaceae - - + - - - - 

Liguliflorae (1) - - - - - - 

Poaceae (exotic 
spp.?) 

(4) (1) 5% (8) (29) - - 

unknown 
tricolpates 

- - + - (2) + (1) 

unknown 
tricolporates 

- - + (1) - - - 

Non-local natives - - - - - - - 

Native trees & 
shrubs 

       

Acacia (8 unit 
polyad) 

- - + - - - - 

Acacia (16 unit 
polyad) 

- - 2% - - - - 

Allocasuarina/Cas
uarina 

(7) (1) 14% (29) (31) 72% (33) 

Amperea 
xiphoclada 

- - - (1) - 2% - 

Banksia robur-
type 

- - - - (1) - - 

Banksia cf. serrata - - + - - - (2) 

Dodonaea 
viscosa-type 

- - + - - - (1) 

Eucalyptus (1) (1) 60% (8) (7) 2% (8) 

Goodeniaceae-
type 

- - 5% - - - - 

Hakea/Grevillea - - - - - - (1) 

Monotoca - - + - - - (1) 

Pimelea - - + - - - - 

indet. Proteaceae - - - - - - (1) 

Rutaceae - - + - - - - 

Native herbs        

Apiaceae - - - - - - (1) 

Asteraceae (low 
spine) 

(3) - + (2) - 4% (3) 

Cyperaceae - - + - - + - 

Gonocarpus - - 2% (3) (4) 3% (1) 

Liliaceae - - + - - - - 

Poaceae - - - - - 4% (2) 
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Table 5 (cont.) 
 

PHASE 7 7 6 5 5 3 1 

CTX NUMBER 8037 8099 8080 7906 7996 8053 8082 

SAMPLE NUMBER 3 205 7 19 1 17 11 

Ferns & fern allies        

Calochlaena - - + (1) - + (2) 

Davallia/Microsori
um 

- - + - - - - 

Gleicheniaceae (1) - - - - - (1) 

Monolete types (1) - + - - - - 

Pteridium 
esculentum 

(1) - - - - - - 

Selaginella 
uliginosa 

- - + - - + (1) 

Trilete types - - + (2) (1) 5% - 

Liverworts/horn
worts 

- - - - - -  

Fungi        

Mediaverrunites - - - - (1) - - 

Tetraploa - - - - (1) - - 

diporate sp. (11) - + - (1) - - 

Indet. spores 
(estimated) 

(585) (7) 40% (24) (1760) 5% (8) 

Freshwater 
indicators 

       

Botryococcus - - - - - + - 

Zygnemataceae - - - - (1) + - 

Saline indicators        

Foram-liners      +  

Cup-alga - - - - - 8% - 

Operculodinium       (1) 

Avicennia - - - - - 2% (5) 

Microbial nodules (3) - - - (6) - - 

Sewage 
indicators 

       

Cloacasporites (8) - + (1) (7) + - 

Permo-Triassic  - -      

Apiculatisporites (1) - - - - - - 

Leiotriletes (1) - - - - - - 

Microbacula 
tentula 

- - - - (1) - - 

Protohaploxypinu
s 

(2) - - - - - - 

Faunal remains (1) - + - (1) + - 

POLLEN SUM 35 5 257 66 88 128 70 
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6.4 AREA 8 [workers' housing 1840s-1900]  
 
Background (after Casey & Lowe 2008; 2009a/b) 
 
Like Area 7, much of Area 8 was partly below HWM until reclaimed in the late 1830s.  
Subsequent developments include: 
 

 1840s:  Subdivision of the reclaimed land for residential purposes (housing for workmen 
employed by the adjacent flour mill and other industries).  A number of these had become 
slums by the 1870s. 

 1870s-1900:  Gradual demolition of the sub-standard houses to make way for commercial 
developments. 

 1901:  Much of the area incorporated into a large fruit market. 

 1986:  Final demolition of remaining nineteenth century 'workers' houses.   
 
The remains of seven two-storey houses were excavated in this Area.  Compared to 'workers' 
housing' in the vicinity, all were 'large', with cess-pits and plumbed toilets in the hard-surfaced 
back yards. 
 
Samples 
 
Four samples of underfloor deposits and one sample from a cess-pit (CTX 8737) were submitted 
for pollen analysis (Table 6).  Unlike other early to mid nineteenth century samples from Areas 5, 
6 and 7, all yielded varying numbers of pine (Pinus) pollen, consistent with an early mid 
nineteenth century or later date for all or part of the sediment. 
 
Context Number: 8529 [House 11 Room 2] 
Phase:   7 
Sample Number:  117 
Archaeological setting: Dark grey silt deposit within sandstone fireplace [CTX 8554) 
 
Common taxa:  (fungal spores and microthalli) 
Frequent taxa:  casuarina, cereal,  
Definite exotics:  cereal 
Probable exotics:  - 
Comment: Much of the very low pollen and spore count is likely to come from fuel 

and/or soil.  The latter component includes casuarina (12 grains), cereal 
and possible exotic grasses (13 grains), banksia (Banksia cf serrata) and 
swamp selaginella (Selaginella uliginosa).  The high relative abundance 
of fungal spores may be due the in situ disposal of nutrient-rich waste 
rather than damp conditions per se (cf. CTX 8610, 8630, 8737 and 8850).  

 
Given the (fireplace) context, specimens of Cloacasporites add to the 
impression that local sanitation was poor during the late nineteenth 
century. 

 
Context Number: 8610 (House 9 Room 2) 
Phase:   7 
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Sample Number:  133 
Archaeological setting: underfloor deposit of organic-rich silt incorporating brick fragments, 

charcoal and artefacts 
 
Common taxa:  casuarina, cereal  
Frequent taxa:  grass, trilete fern spores (fungal spores) 
Definite exotics:  pine, cereal 
Probable exotics:  grass? 
Comment: The microflora is atypical in that it includes significant numbers of pine 

(Pinus) and buttercup (Ranunculus) pollen, spores of two non-local tree-
ferns (Cyathea, Dicksonia) and diverse Permian gymnosperm pollen 
(Falcisporites & Protohaploxypinus spp., Striatoabietes sp., Vittatina 
fasciolata).  The latter (Permian taxa) are likely to come from 
unweathered shale used to level the Site.  Cereal pollen is consistent 
with the flour-milling and/or horse-based transport in Area 8:  
Otherwise the data point to the silt being deposited after the house was 
demolished. 

 
Context Number: 8630 (House 13 Room 2) 
Phase:   7 
Sample Number:  141 
Archaeological setting: Underfloor deposit below (sealed by?) demolition rubble (CTX 8633) 
 
Common taxa:  - 
Frequent taxa:  cereal 
Definite exotics:  cereal 
Probable exotics:  dandelion 
Comment: The very sparse microflora comprises cereal (6) pine (2) and dandelion 

(1) in a matrix of fungal spores and humified but otherwise well-
preserved plant detritus.  As for CTX 8610, the sample is likely to date to 
the period when Barker's flour mill was in operation but may 
incorporate post-demolition material.  

 
Context Number: 8737 (House 9) 
Phase:   7 
Sample Number:  145 
Archaeological setting: Silt (incorporating demolition material) infilling a sandstone cess-pit 

(CTX 8716) in the backyard of House 9.  
 
Common taxa:  cereal, Cloacasporites  
Frequent taxa:  grass, casuarina (fungal spores) 
Definite exotics:  pine, cereal, pea, wire-weed  
Probable exotics:  crucifer, dandelions, unidentified Fabaceae-types  
Comment: The microflora is typical of those recovered from nineteenth century 

cess-pits elsewhere in Sydney and Parramatta (Macphail 1999, Macphail 
& Casey 2008).  In this instance, the plant 'diet' appears to have been 
mainly grains (from coarse breads?) and legumes (including peas) 
although unidentified plant tissues and tricolporoidate and tricolporate 
pollen types could also represent edible plants.   
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The data indicate that demolition material has 'sunk' into a cess deposit 
rather than the infill representing a separate (younger) unit than the 
'cess' unit (CTX 8739) at the base of the cess-pit.  It is hoped that 
samples of the latter have been archived for future analysis of the food 
economy of urban workers inhabiting late nineteen century slums. 

 
Context Number: 8850 (House 19 Room 1) 
Phase:   7 
Sample Number:  175 
Archaeological setting: underfloor sandy silt deposit between industrial waste material (CTX 

8815) and a soot-rich unit (CTX 8869). 
 
Common taxa:  - 
Frequent taxa:  - 
Definite exotics:  pine, cereal 
Probable exotics:  - 
Comment: The sample yielded trace numbers of pine (Pinus), casuarina, cereal, 

daisy (Asteraceae low spine type) and ti-tree (Leptospermum) pollen 
and fern spores together with equally low numbers of Permian 
gymnosperm pollen and spores.   

 
The latter are likely to come from unweathered shale (used to level the 
Site?).  Otherwise the assemblage is a low diversity analogue of those 
recorded in other residential contexts from Area 8. 

 
Table 6:  AREA 8 [Workers' Housing 1840s-1900] & AREA 9 [Baker's Mill Yard] 
 

PHASE 7 7 7 7 7 

CTX NUMBER 8529 8610 8630 8737 8850 

SAMPLE NUMBER 117 133 141 145 175 

Definite exotic 
taxa 

     

Pinus - (11) (2) (1) (1) 

Pisum-type - - - (1) - 

Poaceae (cereals) (9) (21) (6) (35) (2) 

Plantago 
lanceolata-type 

- - - (1) - 

Polygonum 
aviculare 

- - - (1) - 

Probable exotic 
taxa 

     

Brassicaceae - - - (1) - 

Chenopodiaceae (3) - - - - 

cf. Fabaceae (1) - - (3) - 

Liguliflorae - - - - - 

Poaceae (exotic 
spp.?) 

(4) (6) - (10) - 
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Liguliflorae - - (1) (5) - 

unknown 
tricolpates 

(1) - - (1) (1) 

unknown 
tricolporates 

- - - (3) - 

Non-local natives      

Cyathea-type - (1) - - - 

Dicksonia  (1) - - - 

Cassinia arcuata - - - - (1) 

Native trees & 
shrubs 

     

Allocasuarina/Cas
uarina 

(12) (32) (2) (8) (4) 

Amperea 
xiphoclada 

- - - (1) - 

Banksia 
marginata-type 

- - - (1) - 

Banksia cf. serrata (1) - - - - 

Dodonaea 
ericifolia-type 

- - - - - 

Eucalyptus (2) - - (5) - 

Goodeniaceae - - - - - 

Leptospermum - - - (1) - 

Monotoca - - - - - 

Pimelea - - - - - 

Ranunculus - (2) - - - 

Native herbs      

Apiaceae (1) - - - - 

Asteraceae (low 
spine) 

- - - (1) - 

Chenopodiaceae - - - - - 

Cyperaceae - (2) - - - 

Gonocarpus (1) (1) - (1) - 

Liliaceae - - - (1) - 

Poaceae - - - - - 

Restionaceae - (1) - - - 

Table 6 (cont.) 
 

PHASE 7 7 7 7 7 

CTX NUMBER 8529 8610 8630 8737 8850 

SAMPLE NUMBER 117 133 141 145 175 

Ferns & fern allies      

Calochlaena - (1) - (1) (2) 

Lycopodium 
fastigatum 

- (1) - - - 

Monolete types - - - - (1) 

Pteridium - - - - - 
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esculentum 

Selaginella 
uliginosa 

(1) (3) - - - 

Trilete types - (7) - - - 

Liverworts/horn
worts 

     

Cingulatisporites 
spp. 

- (1) - (1) - 

Fungi      

Diporate sp. - - (2) (18) - 

Mediaverrunites - - - (1) - 

Tetraploa - - - - - 

indet. spores 
(estimated) 

(1030) (170) (1000) (260) (8) 

Freshwater 
indicators 

     

Botryococcus - (2) - - - 

Zygnemataceae - (1) - - - 

Saline indicators - - - - - 

Microbial nodules (2) (1) - comm
on 

(1) 

Sewage 
indicators 

     

Cloacasporites + - - (28) - 

Permo-Triassic   - - - - 

Horriditriletes 
ramosus 

- - - - (1) 

indet. trilete 
spores 

- (1) - - - 

Protohaploxypinu
s 

- (1) (1) - - 

Striatoabietes - (1) - - - 

Vittatina 
fasciolata 

- (1) - - - 

Bisaccate 
gymnosperms 

- (1) - - (1) 

Faunal remains (1) (3) (3) (2) (1) 

POLLEN SUM 36 91 10 76 12 
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6.5 AREA 9 [Barker's Mill Yard]  
 
Background (after Casey & Lowe 2008; 2009a) 
 
In many ways, Area 9 is the 'heart' of the Darling Walk Archaeological Site that it encompasses 
not only the remains of an early Colonial period flour mill but also the pond supplying water to 
the steam engine which powered the mill complex (see Section 3.6).  The latter, which so far is 
unique in the Sydney CBD, potentially preserves a continuous record of cultural activities on the 
Darling Walk Site from the mid 1820s up to c. 1860s. 
 
Unlike Area 7 and 8, much of the foreshore land encompassed by Area 9 was above HWM at the 
time of first European settlement.  Early to mid nineteenth century developments include 
subdivision of the vacant foreshore land and construction of a four-storey high steam-driven 
flour mill, which was owned and operated by Thomas Barker from c. 1825.  Auxiliary facilities 
included a narrow 'finger' jetty extending from the foreshore into deep water as well as the mill 
pond.  
 
Samples 
 
Two 'spot' samples were submitted for pollen analysis:  a water-logged silty sand from an 1820s 
overflow drain attached to the mill pond and a naturally-deposited humic sand underlying fill 
layers associated with the operation of Barker's mill and construction of the 'finger' jetty in the 
1820s (Table 7). 
 
Context Number: 9207 
Phase:   6 (Phase 5: this study) 
Sample Number:  152 
Archaeological setting: dark grey silty sand infilling the overflow drain (CTX 9204) from the mill 

pond  
 
Common taxa:  cereal, Asteraceae (low spines types), exotic? Grass, unidentified pea-
flower  
Frequent taxa:  eucalypt, raspwort, samphires, sedge, trilete fern spores (fungal spores) 
Definite exotics:  pine, cereal 
Probable exotics:  dandelion 
Comment: The presence of pine pollen indicates that the infill dates to the end of 

the period the flour mill was in operation.  Whether the cereal pollen 
count is evidence that the mill was operating at the time is less clear 
since the deposit includes not only Cloacasporites but also an 
unidentified tricolporoidate pollen type that was recovered from the 
cess-pit (CTX 8387) attached to House 9 in Area 8.  The data confirm 
that the drain was transporting raw sewage towards the end of its 
useful 'life' in the 1850s. 

 
Damp conditions allowed the infill to be colonized by members of the 
daisy-bush family [Asteraceae (Tubuliflorae)], sedges (Cyperaceae) and 
ferns.  Despite the prominence of casuarina and eucalypt pollen, the site 
was probably devoid of vegetation other than weeds such as samphires, 
dandelions and? native grasses. 
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Context Number: 9514 
Phase:   1 
Sample Number:  203 
Archaeological setting: natural? soil overlying bedrock, abutting a shell hash (CTX 9513) and 

buried under an 1820s reclamation fill layer (CTX 9422) 
 
Common taxa:  casuarina, trilete fern spores  
Frequent taxa:  eucalypt 
Definite exotics:  - 
Probable exotics:  dandelions 
Comment: Trace numbers of mangrove (Avicennia marina) pollen and 

dinoflagellates demonstrate that the black 'soil' is more likely to be an 
intertidal deposit than a soil (sic) subjected to periodic saltwater 
inundation.  The stratigraphic context, presence of multiple specimens 
of dandelion (Liguliflorae) pollen and absence of cereal pollen is strong 
evidence that the 'deposit' (a) dates to the period between 1788 and 
the construction of Dickson's flour mill in 1815 and (b) accumulated 
within Casuarina glauca-Eucalyptus robusta swamp forest close to the 
mouth of a creek whose banks were vegetated by ferns.   

 
Table 7:  Relative abundance values 
 

PHASE 6 1 

CTX NUMBER 9207 9514 

SAMPLE NUMBER 152 203 

Definite exotic 
taxa 

  

Pinus (1) - 

Pisum-type - - 

Poaceae (cereals) (20) - 

Plantago 
lanceolata-type 

- - 

Polygonum 
aviculare 

- - 

Probable exotic 
taxa 

  

Brassicaceae - - 

Chenopodiaceae - - 

cf. Fabaceae - - 

Liguliflorae (1) 1% 

Poaceae (exotic 
spp.?) 

(11) - 

Liguliflorae - - 

unknown 
tricolpates 

(1) - 

unknown 
tricolporates 

(11) + 
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Non-local natives   

Cyathea-type (1) + 

Dicksonia - - 

Cassinia arcuata (2) - 

Native trees & 
shrubs 

  

Allocasuarina/Cas
uarina 

(24) 63% 

Amperea 
xiphoclada 

- - 

Banksia 
marginata-type 

- - 

Banksia cf. serrata - - 

Dodonaea 
ericifolia-type 

(1) + 

Eucalyptus (6) 4% 

Goodeniaceae - + 

Leptospermum - - 

Monotoca - + 

Pimelea - - 

Ranunculus - - 

Native herbs   

Apiaceae - - 

Asteraceae (low 
spine) 

(11) 1% 

Chenopodiaceae - + 

Cyperaceae (2) - 

Gonocarpus - 2% 

Liliaceae - - 

Poaceae - 2% 

Restionaceae - - 

Table 6 (cont.) 

PHASE 6 1 

CTX NUMBER 9207 9514 

SAMPLE NUMBER 152 203 

Ferns & fern allies   

Calochlaena (1) + 

Lycopodium 
fastigatum 

- - 

Monolete types - + 

Pteridium 
esculentum 

- - 

Selaginella 
uliginosa 

- + 

Trilete types (7) 23% 

Liverworts/horn
worts 
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Cingulatisporites 
spp. 

- - 

Fungi   

Diporate sp. (2) - 

Mediaverrunites - + 

Tetraploa - - 

indet. spores 
(estimated) 

(69) 250% 

Freshwater 
indicators 

  

Botryococcus - + 

Zygnemataceae (1) 2% 

Saline indicators   

Operculodinium - + 

Avicennia - + 

Microbial nodules (2) 4% 

Sewage 
indicators 

  

Cloacasporites (1) - 

Permo-Triassic    

Horriditriletes 
ramosus 

- - 

indet. trilete 
spores 

- - 

Protohaploxypinu
s 

- - 

Striatoabietes - - 

Vittatina 
fasciolata 

- - 

Bisaccate 
gymnosperms 

- - 

Faunal remains (1) + 

POLLEN SUM 102 318 
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6.6 AREA 9 [Barker's Mill Pond]  
 
Background (after Casey & Lowe 2008; 2009a) 
 
Structures built on Area 9 in the 1820s included a pond to supply freshwater for the steam 
engine that provided power to Thomas Barker's flour mill.  Some of the 'new' building 
constructed about the same time may have housed the boiler and steam engine.   
 
This irregularly-shaped pond is located at about HWM on the foreshore close to the confluence 
of two small creeks.  Its walls were constructed by driving timber stakes into naturally-deposited 
(intertidal?) sand flats on the foreshore and water-proofed by sealed the harbour face of the 
palisade with a heavy orange clay.  The pond remained in use from the late? 1820s into the 
1840s and was finally backfilled with municipal rubbish (M. Casey pers. comm.) by the 1860s.  
Sediments infilling the pond provide a quasi-continuous record of the period between the 1820s 
and c. 1860. 
 
Depositional environment 
 
An auger core taken c. 4 m from the edge demonstrates the sedimentary infill (CTX 9249) is 
about 2 m thick and consists of 'bands' of silts and fine sands.  If these 'band's comprise thin 
millimetre thick laminae, then it is likely deposition was ±continuous during the period of mill 
operation.  If the 'bands' were thicker than about one centimetre, it is more probable that the 
strata represent discrete depositional events.  Marked differences between adjacent samples in 
the relative abundance of commonly occurring pollen and other plant microfossils suggest 
deposition was episodic above c. 100 cm depth 
 
More generally, the fossil pollen data point to the four broad phases of sediment accumulation.  
Although the core did not intersect 'natural harbour sands' presumed to underlie the pond 
deposits, the basal clay sample at 180-190 cm depth is mixed with a brown sand which may 
have been deposited on the foreshore before c. 1820. 
 
Samples 
 
Sixteen samples of were submitted for pollen analysis.  These comprise two units of dark grey 
plastic clays (some oxidizing to a mid-brown colour) which preserve abundant plant remains, 
separated by an interval at 90-100 cm depth of ±barren clay (soil B horizon?).  Samples of 
sediment at 70-90 cm depth were not provided and are assumed to have been unsuitable for 
pollen analysis or not recovered during augering.  
 
Yields and preservation 
 
Except for the ±barren sample at 90-100 cm depth, yields and preservation of fossil pollen and 
spores (miospores) were good.  Miospore concentrations in samples between 10-70 cm depth 
were low to very low due to dilution by other plant remains (chiefly ash from wood fires, 
strongly humified detritus and well-preserved plant cuticle, some of which may be straw).   
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Constraints on interpretation 
 
Unlike other samples from the Darling Walk Site, the mill pond was of sufficiently large diameter 
(>30 m) for the microfossil record to be dominated by pollen coming from the regional pollen 
rain over Sydney, viz. casuarina (Allocasuarina/Casuarina) and eucalypt (Eucalyptus/Angophora) 
and, to a lesser extent, native grasses (Poaceae).  Accordingly, high relative abundances of these 
pollen types could represent either nearby stands of the parent plants or contexts that were 
virtually devoid of vegetation (see Section 5.5).   
 
Both scenarios appear to have occurred over the c. 40 year period the mill pond was in 
existence.  For example very high percentages of casuarina at 10-20 cm depth (Phase 6) are 
suggested to represent distant Allocasuarina and Casuarina trees and shrubs growing in the 
(then) largely uncleared forests on the northern side of the Harbour and heathland in eastern 
Sydney in the 1850s.  Conversely, similar relative abundances below about 140 cm depth are 
more likely to represent Casuarina glauca-Eucalyptus robusta swamp forest on the foreshore 
around Cockle Bay in the 1820s-early 1830s.  For this reason, it is unclear from the mill pond 
sequence when swamp forest was finally extirpated from Cockle Bay. 
 
Microfossil data 
 
Only two samples yielded less than 100 miospores – 0-10 cm and 90-100 cm.  Other samples 
yielded statistically robust numbers of miospores but, because of substantial dilution by plant 
detritus, pollen relative abundance values for samples from 10 to 60 cm depth are counts of c. 
150 rather than c. 250. 
 
Data for all identifiable microfossils are presented in Table 8.  To facilitate discussion, the 
samples have been grouped into two major assemblage zones and four subzones, defined by 
trends in the relative abundance of fungal spores, nardoo (Marsilea) prothalli, stonewort 
(Chara) oogonia/zygospores, cereal pollen, and recycled Permian miospores.  Most of these taxa 
are likely to reflect events occurring within the pond environment, e.g. changes to water quality.  
Only the cereal count is directly associated with flour-milling operations (or sewage for samples 
preserving significant numbers of Cloacasporites). 
 

 Zone 1 (60-180 cm), defined by 'low' relative abundances of fungal spores 
 

1. Subzone 1a (140-180 cm), defined by consistently 'high' percentages of cereal pollen 
and nardoo prothalli. 

2. Subzone 1b (60-140 cm), defined by variable percentages of cereal pollen and 
mostly low to trace percentages of nardoo prothalli.  This interval encompasses the 
±barren/unsampled interval between 70 to 100 cm. 

 

 Zone 2 (0-60 cm), defined by very high relative abundances of fungal spores 
 

1. Subzone 2a (40-60 cm), defined by high percentages of recycled Permian miospores. 
2. Subzone 2b (0-40 cm), defined by the virtual absence of Permian miospores and 

consistently 'high' values of a probable exotic member of the pea-flower family (cf. 
Fabaceae). 
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Subzone 1a (140-180 cm) 
 
Pine (Pinus) and cypress (Cupressaceae) pollen occur only in the uppermost sample (140-150 
cm).  Samples below this depth are more likely to represent the 1820s-early 1830s (Phase 4). 
 
All microfloras are dominated by casuarina (28-31%), cereal (10-24%) and a small (<30 µm) 
exotic? grass type (30-41%) that may be immature cereal pollen.  A fungal spore that is typically 
associated with grasses (Tetraploa) occurs in low values (1%) at 140-160 cm depth.  Influx of raw 
sewage as measured by numbers of Cloacasporites was minimal and the data strongly point to 
the cereal count between 180 cm and 150 cm depth representing flour-milling on Area 9.   
 
If the inferred Phase 4 date for the subzone is correct, then the casuarina-eucalypt count is likely 
to represent Casuarina glauca-Eucalyptus robusta swamp forest growing around the foreshore 
prior to reclamation in the late 1820s-1840s.  Whether the decrease in Eucalyptus values from 
12% to 5-6% is evidence of the harvesting of eucalypts for e.g. the construction of the jetty, mill 
pond walls and seawalls is uncertain given eucalypt values re-attain high values (15%) at the 
base of Subzone 1b. 
 
Apart from the basal sample (170-180 cm), pollen of sclerophyll shrubs and many herbs are 
virtually absent in the subzone.  Exceptions are mostly exotic weeds, e.g. dandelion (Liguliflorae) 
and wire-weed (Polygonum aviculare), which occurs in trace numbers in most samples, raspwort 
(Gonocarpus), which occurs in low values in this subzone and throughout the mill pond 
sequence, and Asteraceae (low spine types) although numbers are low compared to samples 
within Subzone 1b and Zone 2.  In this instance, the data are likely to reflect clearing of the 
dryland woody vegetation prior to reclamation of the foreshore. 
 
Hornworts (Cingulatisporites spp.), swamp-selaginella (Selaginella uliginosa) and ground ferns, 
in particular the rainbow-fern Calochlaena dubia appear to have colonized the pond walls or 
banks of inflowing creeks.  The pond itself supported thriving colonies of nardoo (Marsilea), 
stoneworts (Chara) and other unidentified algae producing epi-reticulate and spinose 
zygospores – evidence that water quality was high relative to Subzone 1b. 
 
The only definite evidence for a saline influence are trace occurrences of mangrove (Avicennia 
marina) pollen occur at 140-150 cm and 170-180 cm.  If these are in situ, i.e. not have been 
reworked from sands underlying the pond, the records are evidence for that some mangrove 
survived in Cockle Bay into the 1820s.  Low to trace values of samphire (Chenopodiaceae) pollen 
in this subzone and higher up mill pond sequence may represent salt-marsh or (preferred) 
dryland weeds such as fat-hen (Chenopodium album). 
 
The basal sample yielded the first pollen record in an historical archaeological site of the 
heathland genus Darwinia.  Three other trace records are anomalous given the inferred 1820s 
age for Subzone 1a and the natural distribution of the parent plants on or west of the Blue 
Mountains:  Gyrostemonaceae and Cyathea at 170-180 cm, and plum-pine (Podocarpus) at 160-
170 cm. 
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Subzone 1b (60-140 cm) 
 
Pine (Pinus) pollen occurs in most samples, suggesting the subzone encompasses sediment 
deposited in the 1840s (Phase 5). 
 
Pollen dominance is similar to that in Subzone 1a but individual values vary markedly between 
adjacent samples.  For example the relative abundance of cereal pollen decreases from 6% at 
130-140 cm to 2% at 120-130 cm, rises to 8-11% between 120-100 cm and decreases to 2% at 
60-70 cm.  Values of the putative immature cereal type show the reverse trend, with maximum 
values of 44% and 57% occurring at 120-130 cm and 60-70 cm, respectively.  Trends in casuarina 
and eucalypt are similarly out-of-phase with maximum values of the latter occurring at 130-140 
cm and 60-70 cm and the former (casuarina) at 100-120 cm.   
 
Part of the a-synchronicity is due to mathematical constraints in the way relative pollen data are 
calculated but it is equally probable that inter-sample variability reflects other factors.  These 
include a change in the depositional environment, marked by the influx of raw sewage into the 
pond at 120-120 cm and 100-110 cm and the deposition of a ±barren clay at 90-100 cm.  Given 
that grains and bread formed a major ingredient in the Colonial period diet (see Macphail & 
Casey 2008/2009), it is probable that part of the cereal count in the Subzone 1b samples comes 
from raw sewage.  It is noted that the two Cloacasporites spikes are separated by a temporary 
increase in Marsilea prothalli and Chara zygospores at 110-120 cm, presumably reflecting an 
increase in nutrient levels in the mill pond. 
 
Pollen of native shrubs and herbs are ±absent except for banksia (Banksia) and native hops 
(Dodonaea), which occur in trace numbers in most samples, and Asteraceae (low spine types), 
which become frequent between 100-130 cm.  The low cryptogam count is dominated by 
unidentified ferns producing trilete spores.  Weed species appear to increase in relative 
abundance upsection, with trace records becoming more frequent or reaching (low) maximum 
values in the subzone.  Examples are crucifers (Brassicaceae), dandelions (Liguliflorae), docks 
(Rumex), plantain (Plantago lanceolata-type), samphires (Chenopodiaceae) and silene (Silene).  
Oleaceae pollen, which may represent privet (Ligustrum) occurs in significant numbers at 120-
130 cm:  Cassinia arcuata-type (100-120 cm) is naturally restricted to the Central and Southwest 
Slopes of NSW and the parent plants may have come from seed carried into the general area by 
stock. 
 
Other rare or unusual pollen records are: hakea and/or grevillea (Hakea/Grevillea) at 130-140 
cm and 100-120 cm, geranium (Geranium) at 120-130 cm, duck-weed (Lemna) at 110-20 cm, 
'forest' pomaderris (Pomaderris elliptica) and a type resembling pollen of the European 
buckwheat (Fagropyrum esculentum) at 100-110 cm, and native water-vine (Cissus) at 60-70 cm.  
The last taxon and Pomaderris elliptica may have been growing along the inflowing creeks (see 
also the sample at 50-60 cm). 
 
The combine data are consistent with the colonization of reclaimed industrial land by introduced 
woody and herbaceous weeds, with native shrubs continuing to survive in the general vicinity. 
 
The sample picked as the top of the subzone (60-70 cm) resembles those at 100-130 cm in that 
numbers of fungal spores and recycled Permian taxa are low relative to those found in Zone 2.  
Otherwise this sample is atypical of the subzone (and Zone 2 samples) in preserving the highest 
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values of the putative exotic grass (57%) and eucalypt (13%), and lowest values of casuarina 
(17%) in the mill pond sequence.   
 
It is unclear from the pollen data whether the pond ceased to supply water for flour-milling 
operations during Subzone 1b time or at the Zone 1/2 boundary.  Stratigraphic events that may 
indicate the pond had ceased to be used as a water supply are (a) the discharge of sewage into 
the pond at 100-120 cm depth,, (b) the change from highly organic to ±inorganic sediments at 
70 to 100 cm depth, and (c) maxima in the exotic? grass and eucalypt pollen counts at 60-70 cm 
depth. 
 
Zone 2 (0-60 cm) 
 
Pine (Pinus) pollen occurs in trace numbers throughout Subzone 2a.  However, it is probable for 
lithologic and palynostratigraphic reasons that the mill pond had already been abandoned as a 
water supply by this time (1850s? to 1860s). 
 
For example, high values of Permian spp. (up to 12%) indicate freshly excavated Wianamatta 
Shale or similar shales within Hawkesbury Sandstone was tipped into the pond at 40-60 cm 
depth.  'High' values of Cloacasporites at 30-40 cm confirm raw sewage continued to be 
discharged into the pond.  If correct, then the cereal pollen count is more likely to come from 
sewage, stable waste and/or adventives established from spilled stock feed rather than flour-
milling. 
 
Microfloras in Subzone 2a are distinguished from those in Subzone 1b chiefly by a marked 
increase in the number of fungal spores, and from the Subzone 2b microfloras by 'higher' values 
of the exotic? grass pollen type, 'abundant' Permian miospores and 'low' values of an 
unidentified probable pea-flower (cf. Fabaceae) type.  Values for other taxa are similar 
throughout Zone 2, or the data are difficult to compare due to the high degree of inter-sample 
variability.  Examples of the latter are casuarina, which varies from 24% to 44%, and Asteraceae 
(low spine types) whose relative abundance ranges from absent to 8%.  Unusual pollen records 
include the melon Cucumis melo at 50-60 cm, and a wattle (Acacia) producing the rare 8-unit 
polyad type at 10-20 cm. 
 
Episodic disposal of nutrient-rich municipal waste into the pond is a probable explanation for 
the increase in fungal spores, high relative abundances of ash and other plant detritus and the 
increasingly variable representation of all taxa in Zone 2.  The combined data are suggested to 
reflect changes in the commercial usage and increasing urbanization of the Darling Walk Site 
between the 1840s-1860s (Phase 6).   
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Table 8:  AREA 9 [Barker's Mill Pond] 
 

INFERRED PHASE 6 5 4 

DEPTH (cm) 0-
10 

10-
20 

20-
30 

30-
40 

40-
50 

50-
60 

60-
70 

90-
100 

100-
110 

110-
120 

120-
130 

130-
140 

140-
150 

150-
160 

160-
170 

170-
180 

Definite exotic taxa                 

Asteraceae (high spine) (3) - - 3% - - + - + + + + - - - - 

Citrus - - - - - - - - - + + - - - - - 

Cucumis melo-type - - - - - 1% + - - + - + - - - - 

Pinus - - - - + + - - + + + - + - - - 

Poaceae (cereals) (5) 5% (7) 2% 3% 8% 2% (2) 8% 11% 2% 6% 14% 12% 24% 10% 

Plantago lanceolata-
type 

- - - + 1% - + - 1% + + 1% + - - - 

Polygonum aviculare - - - + - - + - + + + - + + + + 

Prunus-type - - - - - - - - - - + - + - - - 

Silene - - - - - - - - - - + - - - - - 

Probable exotic taxa                 

Cupressaceae-
Taxodiaceae 

- - - - - - - - - + - - + - - - 

Brassicaceae (1) - - 2% -  + - - + + 3% 1% + - + 

Chenopodiaceae (7) + (2) 1% 3% 2% + - + 3% 2% 1% 1% 3% + + 

cf. Fabaceae (23) 4% (3) 3% 1% + + - 2% + + - 1% - - + 

Fagropyrum-type - - - - - - - - +  - - - - - - 

Liguliflorae (1) + - - - + - - + + - + + + - - 

Poaceae (exotic spp.?) (20) 26% (5) 29% 41% 36% 57% (4) 38% 42% 44% 42% 39% 41% 30% 34% 

Oleaceae  - - + + - - - - + 1% - - + - - 

Stellaria - - - - + - - - - - + - + - - - 

Rumex - - - - - + - - + + + + - - - - 

unknown tricolpates - + (1) 2% + - 1% - + + + + + + - + 

unknown tricolporates - + - 4% 4% 1% 2% - 2% 4% 4% 1% 1% 1% + + 

Non-local natives                 

Cyathea-type (1) - - + - - - - + - - - - - + + 
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Podocarpus - - - - - - - - - - - - - - + - 

Cassinia arcuata - + - - - - - - + + - - - - - - 

Gyrostemonaceae - - - - - - - - - - - - - - - + 

Native trees & shrubs                 

Acacia (8 unit polyad) - + - - - - + - - - - - - - - - 

Acacia (16 unit polyad) - + - - + -  - - - - - - - - - 

Allocasuarina/Casuarina (29) 44% (23) 34% 24% 32% 17% (8) 28% 28% 22% 20% 28% 30% 32% 31% 

Amperea xiphoclada - - - - - - + - + + + - - + - + 

Banksia marginata-type (1) + - - - - - - - + + + - - - + 

Banksia cf. serrata - - - - - - - - + - + + + - - + 

Cissus - - - - - + + - - - - - - - - - 

Darwinia fasciculata - - - - - - - - - - - - - - - + 

Dodonaea ericifolia-
type 

(2) - (1) - - - - - + + + + - - - - 

Epacridaceae T- type - - - - - - - - - - + - - - - - 

Eucalyptus (4) 7% (4) 7% 8% 3% 13% (1) 8% (3%) 6% 15% 6% 5% 5% 12% 

Goodeniaceae - + - - - - - - - - - - - - - - 

Hakea/Grevillea - - - - - - - - + + - + - - - - 

Leptospermum - - - - - - - - - - + - - - - - 

 
Table 8 (cont.) 
 

INFERRED PHASE 6 5 4 

DEPTH (cm) 0-10 10-
20 

20-
30 

30-
40 

40-
50 

50-60 60-
70 

90-
100 

100-
110 

110-
120 

120-
130 

130-
140 

140-
150 

150-
160 

160-
170 

170-
180 

Native trees & 
shrubs 

                

Malvaceae - + - - - - - - - - - - - - - - 

Monotoca - - - - - - + - + - - - - + - + 

Indet. Myrtaceae - + - + - 1% 1% - - - 1% + 1% + + 3% 

Pimelea (1) - - - - - - - + - - - - - - - 

Pomaderris elliptica - - - - - - - - + - - - - - - - 

indet. Proteaceae - - - - - - - - + - - - - - - - 
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Native herbs                 

Apiaceae - - - 1% - - - - + - - - - - - - 

Asteraceae (low 
spine) 

(1) 3% - 8% 5% 3% + - 4% 3% 2% + + - + + 

indet. 
Caryophyllaceae 

- - - - - - - - + - - - - - - - 

Cyperaceae - - - - - 1% - - + + - - - - - - 

Geranium - - - - - - - - - - - + - - - - 

Gonocarpus (3) 3% (2) 2% 4% 3% 1% - 1% 1% + 3% 2% 1% 3% 3% 

Libertia-type - + - - - - - - - - - - - - - - 

Liliaceae - + (1) + - - - - - - + + - + + 1% 

Mentha-type - - - - - - - (1) - - - - - - - - 

Restionaceae - + (1) - - - - - - - - - - - - - 

Ferns & fern allies                 

Calochlaena - + - - - + + - + - + - 1% 2% ++ + 

Davallia/Microsorium - - - - - - - - - + - - - - - - 

Gleicheniaceae - - - - - - - - - - + - - - - - 

Hypolepis      + - - - - - - - - - - 

Lycopodium 
fastigatum 

- - - - - - - - - - - - - - - - 

Monolete types - - - + - - - - + - -  - - - + 

Pteridium 
esculentum 

- - - - - - - - - + - - - + - - 

Schizaea-type - - - - - - - - - - + - - - + - 

Selaginella uliginosa - - - - + - - - - - - - - + + + 

Trilete types (1) 3% (1) 1% 1% + 1% - 1% 1% 2% 2% 1% + + 2% 

Hornworts & Mosses                 

Cingulatisporites spp. - - - - - - - - - +  - - - + - 

Rudolphisporis 
rudolphi 

- - - - - - - - + -  - - - - - 

Sphagnum - - - - - - - - - - - - - - + - 

Fungi                 

diporate sp. (1) + (1) + + + + (1) + + + + + - + + 
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germlings    + + - - (1) - - + + - - + + 

Mediaverrunites (3) + (1) + + + - (1) - +  + + - - + 

Tetraploa - - - + - - + - - +  - - 1% 1% - 

indet. spores 
(estimated) 

(1415) 910% (435) 590% 415% 1200% 165% (73) 120% 110% 60% 255% 145% 115% 35% 85% 

 
Table 8 (cont.) 
 

INFERRED PHASE 6 5 4 

DEPTH (cm) 0-10 10-
20 

20-
30 

30-
40 

40-
50 

50-
60 

60-
70 

90-
100 

100-
110 

110-
120 

120-
130 

130-
140 

140-
150 

150-
160 

160-
170 

170-
180 

Freshwater 
indicators 

                

Botryococcus - + - + - - - - - - - + - - - - 

Circulisporis - - - - - - - - - - - + - - - - 

Lemna - - - - - - - - - + - - - + - + 

Marsilea - - - + - 3% + - + 2% + - 1% 2% 3% 2% 

Zygnemataceae - - - - - - - - + + - - - + + + 

Saline indicators                 

Avicennia - - - - - - - - - - - - + - - + 

Algal zygospores                 

Chara - - - - - - - - - 3% - - + + - + 

[Chara oogonia] - - - - - - - - - - - - - - + - 

cicatrose/foveolate 
sp. 

- - - - - - - + - + + - - - + - 

indet. epireticulate - - (4) - - 2% - - + + - + + + 5% 1% 

indet. spinose - - - - + - - - - - - - - - + + 

Microbial nodules (1) 2% (1) + - - + - + - - - - - - - 

Sewage indicators            -     

Cloacasporites - + (1) 2% - + + - 4% + 4% + + + - + 

Permo-Triassic                  

Didecisporites 
ericanus 

- - - - + - - - - - - - - - - - 
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Horriditriletes 
ramosus 

- - - - - - - - - - - - - - - - 

Retusotriletes - - - - + - - - - - - - - - - - 

indet. trilete spores - - - - + + - - - + + + + + - - 

Protohaploxypinus - - - + 7% + - (1) + + - + + - + + 

Scheuringipollenites - - - - + + - - + - - - - - - - 

Striatoabietes - - - -  - - - - - - - + - - - 

Vittatina fasciolata - - - - - + - - - - - - - - - - 

indet. 
gymnosperms 

- - - - 5% 2% + - + + + + + + + + 

Faunal remains (1) (3) - + + + - (1) + + + + + + + + 

POLLEN SUM 99 150 52 150 153 156 252 16 268 292 274 251 252 253 262 250 
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Table 9  Environments and cultural activities represented by the plant microfossil assemblages during Phases 1-7 (pre1788 to 1900) 
 

PHASE & NATURAL & INDIGENOUS ENVIRONMENTS BUILT & DEGRADED ENVIRONMENTS 

AGE LIMITS 
(from Casey  

Saline 
environme

nts 

Casuarina-
Eucalyptus 

swamp forest 
/wetland 

Sclerophyll 
shrubs 

Native 
herbs 

& 
cryptogam

s 

Introduced   
taxa 

Flour 
milling 

 

Introduced  
pine 

(Pinus) 

Sewage 
pollution 

Permian 
taxa 

& Lowe 
2009b) 

Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 Group 7 Group 8  

1 
(Natural) 

Area 7 
(8082) 

 

Area 5 (TT6 10-
20 cm) 

Area 5 (TT6 35-
40 cm) 

Area 7 (8082) 

Area 5 (TT6 
10 

20+35-40 
cm) 

Area 7 
(8082) 

Area 5 (TT6 
10 

20+35-40 
cm) 

Area 7 
(8053) 

 
n/a 

 
n/a 

 
n/a 

 
n/a 

 
[not 

recorded] 

2 
(Indigenous) 

n/a Area 5 (TT6: 10-
20 cm) 

Area 5 (TT6 35-
40 cm) 

Area 5 (TT6 
35-40 cm) 

Area 5 (TT6 
35-40 cm) 

[not 
recorded] 

 

n/a [absent] n/a [not 
recorded] 

 
3 

(1788-
1820s) 

Area 6 
(8445) 
Area 6 
(8483) 
Area 7 
(8053) 
Area 9 
(9514) 

Area 6 (8375) 
Area 6 (8445) 
Area 6 (8483) 
Area 7 (8053) 
Area 9 (9514)  

Area 6 
(8375) 
Area 6 
(8445) 
Area 6 
(8483) 
Area 7 
(8053) 
Area 9 
(9514) 

Area 6 
(8375) 
Area 6 
(8445) 
Area 6 
(8483) 
Area 7 
(8053) 
Area 9 
(9514) 

Area 6 
(8375) 
Area 6 
(8445) 
Area 6 
(8483) 
Area 9 
(9514) 

Area 6 
(8445) 
Area 7 
(8053) 

 

 
 

[absent?] 

Area 7 
(8053) 

Area 6 
(8483) 

 
4 

(1820s-
1830s) 

Area 9 
(9249) 

140-180 
cm) 

Area 6 (8438) 
Area 6 (8450) 
Area 9 (9249 
140-180 cm) 

Area 6 
(8450) 
Area 9 
(9249 

Area 6 
(8450) 
Area 9 
(9249 

Area 9 
(9249 

140-180 
cm) 

Area 6 
(8438) 
Area 6 
(8450) 

Area 9 
(9249 

140-180 
cm) 

Area 9 
(9249 

140-180 
cm) 

Area 9 
(9249 

140-180 
cm) 
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140-180 
cm) 

140-180 
cm) 

Area 9 
(9249 

140-180 
cm) 

 
5 

(late 1830s-
40s) 

Area 6 
(8451) 

 
[reclaimed] 

 
 

[extirpated?] 

Area 7 
(7906) 
Area 7 
(7996) 
Area 9 
(9207) 
Area 9 
(9249 

60-140 cm) 

Area 7 
(7906) 
Area 7 
(7996) 
Area 9 
(9207) 
Area 9 
(9249 

60-140 cm) 

Area 9 
(9207) 
Area 9 
(9249) 

Area 6 
(8451)? 
Area 7 
(7906) 
Area 7 
(7996) 
Area 9 
(9207) 
Area 9 
(9249 

60-140 cm) 

Area 7 
(8080) 
Area 9 

(9207)? 
Area 9 
(9249 

60-140 cm) 

Area 7 
(7906) 
Area 7 
(7996) 
Area 9 
(9207) 
Area 9 
(9249 

60-140 cm) 

Area 7 
(7996) 
Area 9 
(9249 

60-140 cm) 
 

 
6 

(1840s-
1860s) 

 
[reclaimed] 

 

 
[extirpated] 

Area 6 
(9173) 
Area 7 
(8080) 
Area 9 
(9249 

0-60 cm) 

Area 6 
(9173) 
Area 9 
(9249 

0-60 cm) 

Area 6 
(9173) 
Area 7 
(8080) 
Area 9 
(9249 

0-60 cm) 

Area 5 
(9173) 
Area 6 
(9173) 
Area 9 
(9249 

0-60 cm) 

Area 7 
(8080) 
Area 9 
(9249 

0-60 cm) 

Area 5 
(9173) 
Area 7 
(8080) 
Area 9 
(9249 

0-60 cm) 

Area 5 
(9173) 
Area 9 
(9249 

0-60 cm) 

 
 

7 
(1860S-
1900) 

 

 
 
 

[reclaimed] 
 

 
 
 

[extirpated] 
 

Area 7 
(8080) 
Area 8 
(8529) 
Area 8 
(8610) 
Area 8 
(8737) 
Area 8 
(8850) 

Area 7 
(8037) 
Area 7 
(8080) 
Area 8 
(8610) 
Area 8 
(8737) 
Area 8 
(8850) 

Area 7 
(8037) 
Area 7 
(8080) 
Area 8 
(8529) 
Area 8 
(8610) 
Area 8 
(8630) 
Area 8 
(8737) 

Area 7 
(8037) 
Area 7 
(8080) 
Area 7 
(8099) 
Area 8 
(8529) 
Area 8 
(8610) 
Area 8 
(8630) 

Area 7 
(8037) 
Area 7 
(8080) 
Area 8 
(8610) 
Area 8 
(8630) 
Area 8 
(8737) 
Area 8 
(8850) 

Area 7 
(8037) 
Area 7 
(8080) 
Area 8 
(8529) 
Area 8 
(8737) 

 

Area 7 
(8037) 
Area 8 
(8610) 
Area 8 
(8630) 
Area 8 
(8850) 
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Group 1  Estuarine indicators including fragments of crustacean eggs, foram liners, dinoflagellates and/or mangrove (Avicennia marina) 
pollen. 
Group 2  Abundant Allocasuarina/Casuarina and frequent to common Eucalyptus in assemblages lacking, or including only trace values of, 
cereal pollen. 
Group 3  Low to trace numbers of pollen of sclerophyll taxa such as Acacia, Banksia and other Proteaceae, Monotoca, Pimelea  
Group 4  Frequent to trace numbers of spores of ferns, fern allies and hornwort, in particular Calochlaena, trilete types, Selaginella and 
Cingulatisporites. 
Group 5  Low to trace numbers of pollen of Asteraceae (Liguliflorae), Brassicaceae, Fabaceae, Plantago lanceolata-type, Polygonum aviculare. 
Group 6  Frequent to abundant cereal pollen (with or without abundant exotic? pollen type) in assemblages lacking frequent to common 
Cloacasporites. 
Group7  Low to trace numbers of Pinus pollen. 
Group 8  Low to trace numbers of Cloacasporites in archaeological contexts other than cess-pits. 
 

Area 8 
(8737) 
Area 8 
(8850) 
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7. DISCUSSION 
 
Low to trace numbers of cereal and dandelion (Liguliflorae) pollen indicate that most "naturally 
deposited" sediments were emplaced during Phase 3 (1788-1820s), e.g. CTXs 8483 and 8445 in 
Area 6, CTX 8053 in Area 7 and CTX 9514 in Area 9.  On present indications only three samples 
are older than 1788, viz. the "natural" sandy, shelly deposit  (CTX 8082) sandwiched between an 
intertidal sand and a "natural" orange clay in Trial Trench 11 in Area 7 and the two Aboriginal 
midden samples in Trial Trench 6 in Area 5. 
 
Otherwise, the plant microfossil evidence is an excellent match with the phasing of the samples 
based on the archaeological context.  This allows ten palynologically distinct environments and 
cultural activities to be 'teased' from the microfossil assemblages recovered from the Darling 
Walk Site (Table 7).  Samples preserving evidence of diet in the form of pollen of edible plants 
are omitted from this table due to space constraints but are discussed in Subsection G below. 
 
A. Saline environments 
 
Saline indicators such as fragments of crustacean eggs, foraminiferal trochospiral liners, marine 
dinoflagellates and grey mangrove (Avicennia marina) pollen are compelling evidence for 
estuarine conditions in Areas 6, 7 and 9 up to early Phase 4 time (1820s-1830s).  The data fit 
well with the documented reclamation of the Darling Walk Site during this time.  Weak evidence 
for saline conditions in Area 6 (CTX 8451) during Phase 5 (late 1830s-1840s) is suggested to be 
reflect saltwater entering into this drain during an abnormally high tide. 
 
The presence of mangroves on or near to the Darling Walk Site is in good agreement with 
previous evidence from the KENS Site (Macphail 2004).  For example Avicennia pollen recovered 
from intertidal deposits in Area 7 (CTX 8082) and Area 9 (CTX 9514) demonstrate that that 
mangroves established on the foreshore during the Late Holocene survived into Phase 3 time.  
Since significant relative abundances of mangrove pollen are associated with cereal pollen in the 
Phase 3 intertidal deposit in Area 7 (CTX 8053), it is possible that commercial developments 
caused silt to aggrade on the foreshore, which in turn resulted in a (temporary) expansion of 
mangrove populations in Cockle Bay. 
 
Mangrove pollen are not recorded in Area 6 and the youngest sample preserving Avicennia is at 
140-150 cm (late Phase 4) in the mill pond (CTX 9249).  Since this sample also includes a diverse 
assemblage of Permian spores and gymnosperm pollen, it is equally possible the single 
specimen is redeposited.  
 
On present indications, the grey mangrove was extirpated from the Cockle Bay area of Darling 
Harbour by c. 1830, possibly for reasons other than reshaping of the foreshore for commercial 
developments.  For example, mangrove ash was used in the manufacture of soap during the 
early years of European settlement whilst the bark was used for tanning and its hard timber was 
found useful for tools and the manufacture of boat 'knees'. 
 
B. Casuarina-Eucalyptus swamp forest 
 
Many of the earlier samples that preserved abundant casuarina and frequent eucalypt pollen 
either lacked or only included trace numbers of cereal and other exotic pollen types.  These 
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samples strongly support Benson and Howell's (1990: 42) proposal that Casuarina glauca-
Eucalyptus robusta swamp forest occupied the inner foreshore of Cockle Bay.  Two of these 
predate European settlement of the eastern foreshore - the Phase 1 intertidal sample (CTX 
8082) from Area 7 (ibid) and Phase 2 black humic sands underlying and mixed with material 
from the Aboriginal shell midden in Area 5 (CTX TT6 10-20 cm, 35-40 cm).   
 
Accordingly, the data strongly point to casuarina species dominating the foreshore vegetation 
along the eastern foreshore of Darling Harbour at the time of European settlement despite the 
documented sensitivity of Allocasuarina/Casuarina species to fire.  Like mangroves, swamp 
forest was extirpated from the Darling Walk Site by the late 1830s, due to the combined impact 
of reclamation and? the high value placed on casuarina timber for building purposes.  After this 
date, high relative abundances of casuarina pollen are suggested to reflect the regional pollen 
rain over Sydney. 
 
The relative abundance of eucalypt pollen appears to be intrinsically variable.  For example, in 
the mill pond (CTX 9249) sequence higher values of c. 12% at the base of each subzone are 
followed by markedly lower values.  The reason for this is unclear.  Pollen values in sediments 
infilling a Phase 6-7 sandstone drain (CTX 8080) are anomalously high (60%) suggesting that 
either eucalypts has been planted in Area 7 sometime after c. 1840 (considered unlikely) or the 
pollen come from flowering branches used to stoke boilers or as kindling in industrial and/or 
domestic fireplaces. 
 
C. Native sclerophyll shrubs 
 
Pollen of native sclerophyll shrubs occur in very low to trace numbers in the majority of samples 
analysed in this study.  In some instances the pollen types are widely dispersed by wind, e.g. 
broom spurge (Amperea) and broom heath (Monotoca) and the parent plants may or may not 
have been growing on the Site.  In other cases, e.g. at 170-180 cm in the mill pond sequence, 
poorly dispersed pollen types such as banksia (Banksia) may have been deposited in creek 
water.  It is unclear from the data whether sclerophyll shrubs were resilient to commercial and 
residential developments during the 1820s to 1900 or whether the pollen have been reworked 
from older deposits.  An example is wattle (Acacia) pollen in Phase 5 (1840s-1860s) sandstone 
block drain in Area 7 (CTX 8080).  
 
Apart from two early intertidal deposits in Areas 6 (CTX 8483) and 7 (CTX 8082), samples with 
above average diversities of sclerophyll shrubs are mid to late nineteenth century.  Examples are 
the Phase 5 drain infill in Area 5 (CTX 9173) and two Phase 6 samples from residential contexts 
in Area 8 (CTX 8529, 8737).   The latter include a backyard cess-pit, and not unreasonable 
conclusion is that some shrub pollen come from discarded wildflowers. 
 
D. Native herbs and cryptogams  
 
Herb pollen and the spores of ground ferns and other cryptogams occur in low to trace numbers 
in almost all samples analysed in this study, with diversities tending to be higher in the earlier 
deposits.   
 
Almost all the parent plants are mesophytes and their presence indicates damp conditions.  
Some of the more recent records are likely to represent plants whose ancestors grew in 
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Casuarina glauca-Eucalyptus robusta swamp forest.  Prime example are (1) swamp selaginella 
(Selaginella uliginosa) whose spores are frequent in Phase 3 organic material recovered from 
Phase 4 fill (CTX 8375) from the c. 1825 stone jetty in Area 6, and (2) raspwort (Gonocarpus) 
whose pollen are common in sediment (CTX 9173)  infilling a Phase 6 drain in Area 5.  Swamp 
sellaginella spores are frequent in the same sample. 
 
Disseminules of free-floating aquatics such as duckweed (Lemna) and nardoo (Marsilea) in the 
mill pond are mostly restricted to the earliest (Phase 4) period of sediment accumulation when 
pollution appears to have been relatively low.  Unlike other archaeological sites in the Sydney 
CBD (see Macphail 1999), there is no evidence that the rainbow fern (Calochlaena dubia) was 
widely established on damp brick and stonework on the Darling Walk Site, despite close spacing 
of buildings during the later nineteenth century. 
 
E. Introduced taxa 
 
Like raspwort (Gonocarpus), introduced 'weeds' such as dandelions (Liguliflorae), grasses 
(Poaceae) and plantain (Plantago lanceolata-type) are opportunists whose distributions and 
relative abundance are strongly influenced by human activities, including (this site) reclamation. 
 
On present indications, the first introduced herbs to become naturalized on the Darling Walk 
Site were cereals (from flour milling), crucifers (Brassicaceae), dandelions (Liguliflorae), plantain 
(Plantago lanceolata-type) and wire-weed (Polygonum aviculare).  Examples occur in the Phase 
3 intertidal deposits in Area 6 (CTX 8445, 8483) and a "'natural" soil (CTX9514) overlying bedrock 
in Area 9.   
 
Predictably, exotic weeds are represented in almost all Phase 4 or younger sediments.  Examples 
are the mill pond in Area 9 where samphires (Chenopodiaceae) are frequent throughout the 
sequence and a probable pea-flower type (cf. Fabaceae) are frequent in the upper Zone, and the 
Phase 7 subfloor deposits in Area 8.   
 
F. Flour milling 
 
Cereal pollen in Phase 3 samples in Areas 6 (CTX 8375, 8445, 8483) and (CTX 9154) are 
suggested to come from milling operations at Dickson's mill to the south of the Darling Walk 
Site.  Following construction of the Cooper & Levy's (subsequently Barker's) flour mill in 1825, 
cereal pollen seems to have become ubiquitous in sediments accumulating on the Darling Walk 
Site despite the poor natural dispersal of this type. 
 
This is graphically illustrated by the relative abundance of cereal pollen in the mill pond 
sequence where values of between 14% to 24% are recorded in Subzone 1a (Phase 4).  The 
decrease in relative abundance values to below 11% (average 5%) in Subzone 1b (Phase 5) and 
Zone 2 is likely to reflect the establishment of other commercial enterprises – a trend that is 
±mirrored by changes in the relative abundance of the putative immature cereal pollen type.  
Nevertheless cereal continue to be prominent to abundant up to c. 1900, suggesting the 
sediments in the general area were saturated with this pollen type.  A compelling example is a 
Phase 7 subfloor deposit (CTX 8610) in Area 8, where cereal pollen comprise approximate 20% 
of the sparse miospore yield. 
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G. Diet 
 
Cereal pollen (and the exotic? small grass type) recovered from cess-pits in Areas 7 (CTX 8037) 
and 8 (CTX8737), almost certainly come from coarse bread and other cereal-based foods eaten 
by the workforce/residents of the Darling Walk Site.  Other pollen types in the 'diet' category are 
citrus (Citrus), melon/squash (Cucumis melo, Cucurbitaceae), pea (Pisum) and in relevant 
contexts, members of the buckwheat (Fagropyrum-type), prunus (Prunus) and umbellifer 
(Apiaceae) families.  Unlike analogous contexts in Parramatta (see Macphail & Casey 
2008/2009), there is no evidence that members of the cabbage family (Brassicaceae) were a 
major part of the vegetable diet for the residents of the Darling Walk Site. 
 
Not surprisingly the highest diversities of edible plant pollen are associated with 'high' numbers 
of the sewage indicator Cloacasporites.  For this reason, cereal pollen in other contexts that 
preserved significant numbers of Cloacasporites may also have come from sewage, e.g. the 
drain in Area 5 (CTX 9173) and at 30-40 cm, 100-110 cm and 120-130 cm  depth in the mill pond 
sequence (CTX 9249).   
 
H. Introduced pine (Pinus) 
 
Pinus pollen is widely used as one of the microfossil indicators for European settlement across 
Australia.  When this Northern Hemisphere gymnosperm was first introduced into Australia is 
unknown.  Since the most widely planted species, Pinus radiata, is a native of South-West North 
America, a reasonable presumption is that the tree will have been uncommon before the 1850s 
gold-rush. 
 
Pollen records from the mill pond appear to support this thesis since trace numbers of Pinus 
pollen first occur in the top sample in Subzone 1a (late Phase 4), are consistently present in 
Subzone 1b and Subzone 2a (Phase 5).  Assuming the inferred phasing of the sequence is correct 
(see Section 6.6), then a Pinus species may have been first introduced into Sydney in the late 
1830s, possibly Scots Pine P. sylvestris, but a late 1830s/1840s date is more probable for P. 
radiata.   
 
Pinus is not recorded in Subzone 2b, possibly because of changes in the source(s) of sediment 
accumulating in the by-then abandoned facility or because of the trend towards high density 
developments. 
 
I. Sewage pollution 
 
Casey & Lowe (2008: 16) note that amongst the problems associated with the maritime 
development of Darling Harbour in the nineteenth century were "little or no sanitation" and, as 
a consequence, "considerable pollution".  The widespread occurrence on the Darling Walk Site 
of Cloacasporites sydneyensis emphatically supports this claim (cf Macphail & Casey 2008). 
 
The earliest record of Cloacasporites on the Darling Walk Site (and in the Sydney CBD in general) 
is in a 1788-1820s (Phase 3) intertidal deposit (CTX 8053) in Area 7.  Trace occurrences of 
Cloacasporites in Subzone 1a in the mill pond sequence confirm that raw sewage almost 
certainly was being deposited on the foreshore in the 1820s, probably via the small creeks that 
provided freshwater to Dickson's mill after 1815 and Barker's mill after 1825. 
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Relative abundances of Cloacasporites (4%) in two late 1830s-1840s (Phase 5) samples (Subzone 
1b: 12-130 cm, 100-110 cm) in the mill pond sequence are lower than those recorded in Phase 7 
cess-pits in Area 7 (CTX 8037) and Area 8 (CTX 8737).  Nonetheless, these values are remarkably 
high given the aquatic depositional environment and confirm the discharge of raw sewage into 
the mill pond during Phase 5.  Such 'episodes' may have due to natural events, e.g. storms 
flushing sewage down the inflowing creeks, or simply reflects opportunistic behaviour by local 
residents. 
 
Not surprisingly, Cloacasporites is also recorded in Phase 5 sediments (CTX 9204) filling in the 
outflow drain from the mill pond.  Other non-cess-pit contexts with Cloacasporites are 
sediments infilling the Phase 5 drain constructed shortly after the reclamation of foreshore land 
in Area 7 (CTX 7996) and more recently built (Phase 6-7) drains in Area 5 (CTX 9173) and Area 7 
(CTX 8080).   
 
The youngest record of Cloacasporites on the Darling Walk Site is in an 1860s-1900 (Phase 7) 
dark grey silt (CTX 8529) deposited in a fireplace at House 11 in Area 8.  Although this record is 
consistent with other evidence for slum conditions in the general area, the immediate reason 
may have been more pragmatic, e.g. the disposal of soiled clothing. 
 
J. Permian spore-pollen 
 
Historical deposits in Sydney and Parramatta often include low to trace numbers of Permian 
spores and gymnosperm pollen.  The source (unweathered Wianamatta Shale and similar shale 
beds in Hawkesbury Sandstone) is not contested but the explanation(s) vary from site to site 
(see Macphail & Casey 2008).   
 
The Darling Walk Site is no exception.  For example, natural erosion and deposition almost 
certainly explain trace numbers of Permian bisaccate gymnosperm pollen in a tidal deposit (CTX 
8483) that predates construction of Barker's finger wharf in Area 6, and in Subzone 1a in the mill 
pond sequence.  This explanation is unconvincing for younger deposits, in particular the mill 
pond where Permian taxa comprised 7% of the pollen count in one Subzone 2a sample (40-50 
cm).  Given the sample coincides with subdivision of the Barker's lands in the 1840s, a more 
likely reason is freshly excavated shale was dumped into the pond. 
 
8. CONCLUSIONS 
 
Plant microfossil assemblages recovered from the Darling Walk Site are strongly influenced by 
depositional and archaeological context and, with the exception of the mill pond sequence, 
represent very short periods of time.  Nevertheless the detailed phasing established for the Site 
means that the combined data provide a quasi continuous record of environmental and cultural 
changes in Cockle Bay from the late Holocene into the late nineteenth century.  These include: 
 

 A record of the pre-1788 flora and vegetation, in particular Casuarina glauca-Eucalyptus 
robusta swamp forest, mangroves, and cryptogam (including algal) communities 
growing on the foreshore and intertidal zone. 

 

 Utilization of marine food resources with Cockle Bay by Aborigines up to? c. 1820. 
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 Establishment of flour milling on the inner eastern foreshore between 1815-1825. 
 

 Survival of swamp forest and mangroves communities into the 1820s. 
 

 Destruction of the native vegetation during reclamation of the Cockle Bay foreshore for 
flour milling and other industrial, then residential purposes during the 1830s/1840s.  

 

 Degradation of the environment, including widespread sewage pollution due to poor 
sanitation and the spread of exotic weeds.  

 

 Saturation of the industrial and residential areas by cereal pollen from flour-milling. 
 
In the author's opinion, the microfossil evidence from the Darling Walk and other archaeological 
sites in Darling Harbour now are adequate to augment develop a 'first-pass' history for the 
Sydney CBD from the 'Last Ice Age' c. 20,000 years ago to 1788. 
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Casey & Lowe (2008; 2009b) have posed a number of general and Area-specific questions and 
comments that potentially can be answered using the plant microfossil data. Responses (A) to 
these questions and comments (Q) are: 
 
1. General Site research questions 
 
Q. Can it be deduced whether the pollen samples [i.e. material submitted for pollen 

analysis] came from the locality or 'blown in' from further [afield]? 
 
A. The Darling Walk Site is located on the inner eastern foreshore of Cockle Bay and, prior 

to 1788, close to the sandy deltas of small creeks draining low ground between the 
Sydney CBD and Pyrmont peninsulas.  Except during periods of unusually heavy rain 
('cloud bursts'), floating material tends to be trapped around the head of the bay and, as 
such, it is probable that sediments deposited 'naturally', i.e. by tidal processes, will have 
been sourced from this area, not further afield.  Pollen preserved in these sediments 
primarily will represent (a) plant communities growing on the foreshore and (2) the 
banks of small inflowing streams at or close to the head of Cockle Bay.  Both predictions 
are confirmed by the pollen data although some native and exotic pollen types have 
been long-distance transported (by wind) onto the site, e.g. Gyrostemonaceae and pine 
(Pinus). 
 

Q. What is indicated by the early natural deposits across all Areas? 
 

A. Productive Phase 1-3 samples preserved pollen assemblages that are dominated by 
Allocasuarina/Casuarina with lesser amounts of Eucalyptus, sclerophyll shrubs, herbs, 
ferns and fern allies.  The combined data strongly suggest that, as proposed by Benson 
& Howell (1990), the foreshore vegetation was dominated by Casuarina glauca-
Eucalyptus robusta swamp forest up to c. 1820.  The swamp forest may have been 
fringed by the grey mangrove (Avicennia marina) but populations growing on the sand 
flats at the head of Cockle Bay were never as extensive as those established on mudflats 
along the Lane Cove and Parramatta Rivers during the twentieth century. 
 

Q. The samples are taken from a range of [archaeological] phases from across the Site.  It is 
hoped that pollen [plant microfossils] will add to the information about the impact of 
European settlement and land use on the natural environment [of Darling Harbour]. 
 

A. Owing to the excellent phasing of the samples, it has been possible to use the combined 
plant microfossil pollen data to link the destruction of Casuarina glauca-Eucalyptus 
robusta swamp forest and Avicennia marina stands to the reshaping of the inner 
foreshore for maritime-based commercial enterprises, in particular flour-milling.  
Associated events include the invasion of the Site by exotic weeds and pollution of Areas 
6, 7 and 9 by raw sewage.  The mill pond sequence, which archives a quasi-continuous 
record from c. 1825 to the 1860s, is particularly informative in this respect.  Assuming 
low to trace numbers of pollen represent locally growing plants rather than picked 
flowers, then a surprising number of native shrubs managed to survive on the site 
despite the industrial activity; reclamation allowed the populations of one native herb, 
raspwort (Gonocarpus), to expand over the Site. 
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2. Area specific research questions 
 

AREA 5 
 

Q. Samples from Area 5 include natural deposits below an Aboriginal shell midden.  This 
may provide good information on the natural environment and may be used to compare 
environmental change after European settlement and European land use on the natural 
environment. 
 

A. The use of 'natural' appears to imply that the deposit underlying the midden (Trial 
Trench 6: 35-40 cm) predates initial Aboriginal occupation of the foreshore in Darling 
Harbour [estimated to be about 6000 years before present (BP), based stabilization of 
sea levels around present-day elevations].  A date >6 ka BP is considered unlikely 
although the point is conceded that (1) the Aboriginal shell midden may have entombed 
a deposit, which in turn may archive information on the late Holocene flora and 
vegetation of Area 5 and (2) the plant microfossil data provide a benchmark against 
which subsequent impacts can be assessed. 

 
Fossil pollen data for Trial Trench 6: 35-40 cm confirm that the local vegetation was 
dominated by casuarinas and eucalypts with low to trace numbers of banksia (Banksia), 
grasses, raspwort and rainbow fern (Calochlaena).  A plausible explanation is that 
Casuarina glauca-Eucalyptus robusta swamp forest extended northwards along the 
foreshore northwards to about the present-day location of Bathurst Street. 
 
The sparse pollen flora recovered from the overlying sample (TT6 10-20 cm) indicates 
the abandoned shell midden was colonized by casuarinas.  Very high relative 
abundances of fungal spores reflect percolation of nutritious waste from the shells into 
the surrounding sediment:  One fungal spore type (Tetraploa) is associated with grasses 
and may be evidence for a relatively open landscape. 
 

Q. After reclamation in the 1830s/1840s, the land in Area 5 was undeveloped for a period 
of time.  This may have provided an opportunity for certain plant life to thrive. Can the 
sample provide [preserve] pollen to indicate this?  Does it [fossil pollen assemblage] 
compare with other areas that were in use at the time? 

 
A. The third of the three Area 5 samples submitted for pollen analysis is sediment (CTX 

9173) infilling an 1840s-1860s (Phase 6) drain (CTX 9172).  The 'high' relative abundance 
of Cloacasporites (4%) implies that the drain was used to dispose of effluent from a privy 
and, as such, the infill is likely to post-date the period Area 5 was vacant land.  Some of 
the more prominent herbaceous taxa almost certainly were growing on damp infill in 
the drain, e.g. raspworts (Gonocarpus) and swamp sellaginella (Selaginella uliginosa).  
Nevertheless the diverse herb flora is likely to include most of the weeds colonizing Area 
5 prior to its redevelopment by P.N. Russell & Co. for their carriage works in the 1860s. 
 

AREA 6 
 
Q. What is indicated by the difference in pollens [plant microfossil assemblages] from early 

phase [Phases 1-3] contexts and later phase contexts [Phases 4-5] in Area 6? 
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A. The two Phase 1-3 'tidal deposits' submitted for pollen analysis (CTXs 8445, 8483) 

include trace numbers of exotic pollen taxa , including cereal, and have been re-assigned 
Phase 3 dates in this study.   

 
Unlike the most of the Phase 4-5 samples from contexts, both CTX 8445 and CTX 8483 
include saline indicators (dinoflagellates and/or mangrove pollen) and represent 
Casuarina glauca-Eucalyptus robusta swamp forest growing around the head of Cockle 
Bay prior to c. 1820.  Dark organic material recovered from fill within Barker's (c. 1825) 
jetty (CTX 8375) almost certainly comes from the same (swamp forest) source and may 
well be older than the sandy fill matrix  
 
Otherwise, the Phase 4-5 samples, most of which are associated with construction of 
Barker's jetty in the late 1820s were uninformative due to very sparse yields of 
miospores (CTXs 8391, 8438, 8451) and possibly represent miospores derived from the 
regional pollen rain over Sydney.  Th exception is CTX 8450 (sediment accumulating on 
the north side of the c. 1825 jetty), which is inferred to include cereal-rich flotsam from 
Barker's mill.  
 

Q. Are there any notable differences between the pollen samples from Barker's jetty 
construction and Barker's jetty use? 
 

A. As noted above, productive material in the jetty infill appears to be older than the fill 
per se whilst occupation deposits on the jetty surface proved to be barren. 
 

AREA 7 
 
Q. Samples were gained [sic] from the natural environment.  One suspected ancient layer 

was sampled in the hope of gaining botanical [macrofossil?] remains. 
 
A. The two 'ancient' [Phase 1] samples referred to above are CTX 8053, a sandy, shelly 

intertidal deposit underlying reclamation fill in Trial Trench 6, and CTX 8082, a sandy, 
shelly deposit between an intertidal sand and a natural orange clay in Trial Tench 11. 
 
Exotic pollen types are absent in the sparse pollen assemblage recovered from CTX 8082 
- including dandelion (Liguliflorae), which became widely naturalized in the first decades 
of European settlement in Sydney.  The microflora provides (1) a snap-shot of the 
diverse association of sclerophyll shrubs, herbs and ferns growing in 
Allocasuarina/Casuarina-dominated communities on the foreshore of Cockle Bay and 
(2) confirms the presence of the grey mangrove and a micro-alga characterized by a 
distinctive cup-like thallus were in the intertidal zone sometime between c. 6000 BP and 
1788.  The fossil microflora recovered from CTX 8053 is similar except that it includes 
significant numbers of cereal pollen, presumed to be derived from Dickson's rather than 
Barker's flour mill. 
 
Assuming the cereal pollen are in situ, the two samples provide important evidence that 
the foreshore vegetation growing in Cockle Bay in 1788 survived up to at least 1815.  
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Q. A range of samples from early historic environments…through to mid 19th century 
industrial use [were taken] in the hope of providing evidence of environmental change. 

 
A. Five samples from a diverse range of archaeological contexts represent industrial usage 

of Area 7 during Phases 5 (CTXs 70906, 7996) to 7 (CTX8037).   
 

The two Phase 5 samples – CTX 7906 (sawdust associated with 1830s/40s reclamation) 
and CTX 7996 (sediment infilling a brick barrel drain constructed during or shortly after 
the same episode of reclamation) – are perhaps the most informative in that the 
±diverse plant microfossil assemblages record not only cereal milling at Dickson's and 
Barker's flour mills and evidence of colonial diets, but also sewage pollution and the 
(apparent) survival of diverse sclerophyll shrubs, herbs and cryptogams. 
 
Whether the last component demonstrates that Casuarina glauca-Eucalyptus robusta 
swamp forest survived in Cockle Bay into the late 1830s-1840s is less certain since the 
sediment used for reclamation may have come from older material dredged from the 
delta at the head of the bay.  The same uncertainty applies to the relative diverse native 
shrub and herb microflora recovered from Phase 6-7 silt infilling a sandstone block drain 
(CTX 8080) in the same Area.   
 
Sanitation in Area 7 during the reclamation phase appears to have been poor (or non-
existent) given Cloacasporites is present in all three contexts, often in relatively high 
numbers.  Whether this continues to be the case during the 1860s-1900 is difficult to 
ascertain since the only productive Phase 7 assemblage comes from a cess-pit 
associated with residential redevelopment of the Area (CTX 8037).  What is certain is 
that by this time, the only native species whose miospores are preserved in the infill are 
ferns. 
 

AREA 8 
 
Q. [All] samples are from domestic settings – can these be compared to similar phases of 

industrial activity – are there any differences evident in the pollen remains 
[assemblages]? 
 

A. Theoretically, the answer is <yes> but in most instances the comparisons will be 'chalk-
and-cheese' due to marked difference in relative miospore diversity and abundance 
resulting from (usually) markedly different depositional environment.  For example, 
microfloras recovered from the subfloor space of nineteenth century terrace houses will 
be strongly influenced by the presence or not of floor covering, whether the subfloor 
space was ventilated and for how long the space was sub-aerially exposed following 
demolition.  Microfloras recovered from cess-pits will reflect not only diet but also 
location and construction of the privy and the socio-economic status of the users. 

 
On present indications, the strongest similarity between the Phase 7 'industrial' 
assemblages recovered from CTX 8080 in Area 7 and 'residential' correlates in Area 7 
(CTX 8037) and Area 8 (CTXs 8529, 8610, 8630, 8737, 8850) is the consistent 
prominence of cereal and exotic weed' pollen.  Although the mode of deposition may 
have varied, from mud-on-boots to meals, there is little doubt that the area was 
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saturated with cereal pollen due to 40-80 years of flour-milling.  Poor sanitation is 
evidenced by the presence of Cloacasporites, not only in cess-pit samples (CTXs 8037, 
8737) but also in a fire-place deposit (CTX 8529) in Area 8.  Three of the Area 8 subfloor 
samples preserved low to trace numbers of Permian pollen and spores, which otherwise 
were ±restricted to the mill pond sequence in Area 9. 
 

AREA 9 
 

Q. What is indicated by the pollen samples from the 'mill pond' in Area 9. 
 

A. The implications of plant microfossils recovered from the mill pond sequence are 
discussed in Section 6.6. 
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APPENDIX 2 
 

PHOTOMICROGRPAHS OF SELECTED PLANT MICROFOSSILS   
 

(size indicated by 10 mµ scale bars) 
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Plate 1 

 
Figs. 1-3. Saline indicators 
 
Fig. 1.  Unidentified micro-alga characterized by a holdfast and cup-like thallus.  

 Area 7 CTX 8053 
 
Fig. 2.  Misshapen marine dinoflagellate. Area 9 CTX 9514. 
 
Fig. 3.  Grey mangrove (Avicennia marina) pollen. Area 7 CTX 8053. 
 
Figs. 4-5. Casuarina glauca-Eucalyptus robusta swamp forest 
 
Fig. 4.  Casuarina (Allocasuarina/Casuarina) pollen. Mill pond 10-20 cm depth. 
 
Fig. 5.  Eucalypt (Eucalyptus) pollen. Area 6 CTX 8445. 
 
Figs. 6-12. Native sclerophyll shrubs 
 
Fig. 6.  Wattle (Acacia) pollen. Area 7 CTX 8080 [rare 8-monad polyad] 
 
Fig. 7.  Banksia (Banksia marginata-type) pollen. Area 7 CTX 7996. 
 
Fig. 8.  Banksia (Banksia robur-type) pollen. Area 7 CTX 8080. 
 
Fig. 9.  Water-vine (Cissus) pollen. Mill pond 60-70 cm depth. 
 
Fig. 10  Grevillea (Grevillea-type) pollen. Area 7 CTX 8082. 
 
Fig. 11  Rice-flowers (Pimelea) pollen. Area 7 CTX 8080. 
 
Fig. 12  Swamp heath (Sprengelia-type) pollen. Mill pond 120-130 cm. 
 
Figs. 13-15. Native herbs 
 
Fig. 13  Geranium (Geraniaceae) pollen. Mill pond 130-140 cm. 
 
Fig. 14  Grass-flag lily (Libertia-type) pollen. Mill pond 10-20 cm. 
 
Fig. 15.  Unidentified lily (Liliaceae) pollen. Area 5 CTX 9173. 
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Plate 2 

 
Figs. 16-18. Native cryptogams  
 
Fig. 16.  Swamp selaginella (Selaginella uliginosa) spore. Mill pond 160-170 cm. 
 
Fig. 17..  Unidentified trilete fern spore. Mill pond 30-40 cm. 
 
Fig. 18.  Tree-fern (Cyathea-type) spore. Mill pond 100-110 cm. 
 
Figs. 19-25. Native and exotic spores & pollen types ('weeds') 
 
Fig. 19.  Bracken (Pteridium) spore. Area 6 CTX 8483. 
 
Fig. 20.  Dandelion (Liguliflorae) pollen. Area 5 CTX 9173. 
 
Fig. 21.  Plantain (Plantago lanceolata-type) pollen. Mill pond 30-40 cm. 
 
Fig. 22.  Silene (Silene) pollen. Mill pond 120-130 cm. 
 
Fig. 23.  Starwort (Stellaria) pollen. Mill pond 120-130 cm. 
 
Fig. 24.  Raspwort (Gonocarpus) pollen. Mill pond 100-110 cm. 
 
Fig. 25.  Samphire (Chenopodiaceae) pollen. Area 7 CTX 8053. 
 
Figs. 26-30. Edible plants 
 
Fig. 26.  Cereal (Poaceae) pollen. Area 7 CTX 8080. 
 
Fig. 27.  Immature cereal? (Poaceae) pollen. Mill pond 140-150 cm.  
 
Fig. 28.  Squash (Cucurbitaceae) pollen. Area 7 CTX 8037. 
 
Fig. 29  Melon (Cucumis melo-type) pollen. Mill pond 130-140 cm. 
 
Fig. 30  Mint (Mentha-type) pollen. Mill pond 90-100 cm. 
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Plate 3 
 
Fig. 31.  Pine 
 
Fig. 31.  Pine (Pinus) pollen. Mill pond 140-150 cm. 
 
Figs. 32-33 Sewage indicators 
 
Fig. 32.  Cloacasporites sydneyensis. Area 5 CTX 9173. 
 
Fig. 33.  Cloacasporites sydneyensis. Mill pond 100-110 cm. 
 
Figs. 34-36 Permian gymnosperm pollen 
 
Fig. 34.  Scheuringipollenites ovatus. Mill pond 50-60 cm.  
 
Fig. 35.  Protohaploxypinus amplus. Mill pond 100-110 cm. 
 
Fig. 36.  Striatoabietes sp. Mill pond 140-150 cm. 
 
Figs. 37-42 Freshwater aquatic taxa 
 
Fig. 37.  Chara gyrogonite (oogonium). Mill pond 170-180 cm. 
 
Fig. 38.  Chara zygospores. Mill pond 170-180 cm. 
 
Fig. 39.  Nardoo (Marsilea) prothallus. Mill pond 170-180 cm. 
 
Fig. 40.  Unidentified algal microfossil. Area 8 CTX 8737. 
 
Fig. 41  Unidentified algal microfossil. Area Area 6 CTX 8445. 
 
Fig. 42.  Duck-weed (Lemna) pollen. Mill pond 150-160 cm. 
 
Figs. 43-45 Other plant microfossils 
 
Fig. 43 Distinctive elongate diporate fungal spore found in most samples on the Darling 

Walk Site.  Occasional specimens covered with epi-reticulate perine.  Area 8 
8737. 

 
Fig. 44 Microbial nodules.  These nodules, which are developed on the roots of 

sclerophyll spp. including casuarina, fix nitrogen for the host plant. Area 9 CTX 
9514. 

 
Fig. 45. Gyrostemonaceae pollen.  This grain has been long-distance transported from 

semi-arid vegetation growing west of the Blue Mountains 
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