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3.0 Results of the Archaeological Investigation 
 

3.1 Methodology 
 
3.1.1 Program of Archaeological Works 
The main phase of archaeological excavation commenced in October 2008.  Initially, the Casey & 
Lowe team worked in conjunction with the site’s demolition program and then in advance of the 
main bulk excavation works for the basement.  The basement area is located in the southeastern 
corner of the development site, which occupies a larger area bounded to the north by Bathurst 
Street, the east and south by Harbour and Liverpool Streets respectively, with Tumbalong Park and 
the Darling Harbour Precinct forming the western limit (Figure 3.1.1).  In response to the 
development program, the archaeological excavation began in the south and progressed 
northwards as the site was cleared.  Concurrent with the basement works, the site of the new 
Children’s’ Theatre, located northeast of the basement, was excavated.  Facilitating basement 
perimeter piling, a 12m wide corridor along the eastern edge and an area in the southwest corner 
remained unexcavated until the piling rigs had completed their work.  The main archaeological 
program culminated on this eastern basement boundary 31 March 2009.  Following a short break, 
work in the southwestern part of the basement archaeological excavation was completed by mid 
April 2009.   
 
A second phase of archaeological investigation linked with civil works for the public domain began 
in February 2010.  The public domain was located within the northwest part of the development 
site.  Three separate excavations within the public domain were completed by August 2010.  The 
archaeological excavation, necessitated by development impacts, consisted of in total eight months 
of on-site work, and took place over two years, from October 2008 to August 2010.   
 
 

 
Figure 3.1.1: An aerial view of the site (red outline) during the basement excavation, taken at the very end 

of 2008 (or early 2009) during the investigation of Area 6.  Archaeological work began in October 
2008 in the south and continued north as the site was cleared.  Google Maps Satellite, C&L 
additions.    
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3.1.2 Archaeological Areas 
The development site was divided into nine distinct areas based on historic property boundaries 
(Figure 3.1.2).  The basement was located within Areas 5 to 9 and the public domain excavation 
work affected parts of Areas 4, 6 and 8.  The following is a list of the main associations with each 
area in the 19th century: 

• Area 1 - Wearne’s Wharf 
• Area 2 - William Orr Engineering  
• Area 3 - Anchor Flour Mill, Sawmill, Sugarworks  
• Area 4 - PN Russell & Co Engineering Works 
• Area 5 - PN Russell & Co Carriage Works and Boiler House 
• Area 6 - Miller & Harrison Timber Yards and Sawmill 
• Area 7 - Captain Brooks’ Slaughter House, Soap and Candle Factory 
• Area 8 - Workers’ Housing 
• Area 9 - Barker’s Mill 

 
 

 
Figure 3.1.2: The site (red outline) was divided into Areas based on mid 19th-century property boundaries 

(blue lines).  The basement (dashed purple), children’s theatre (dashed green) and public domain 
(dashed yellow) excavations were located within Areas 4 to 9.  Trigonometric Survey 1865, City of 
Sydney Archives, C&L additions.     

 
 
A Note on the Area Divisions 
The Area divisions are based on boundaries established by the 1860s, following a period of 
intensive reclamation, wharf construction and development.  Prior to this, much of the site was 
below the high water mark.  In the early 1800s the land between Bathurst and Liverpool Streets was 
divided between three property holdings located for the most part outside of the development site 
to the east.  By the late 1820s there were two properties; to the north the land was owned by 
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Thomas Barker, and to the south by Captain Richard Brooks.  The site however, was analysed and 
excavated and recorded in accordance with the later historical property divisions.  These Area 
divisions also formed the framework for the technical excavation reports and detailed site plans, 
artefact catalogue and specialist reports.  In order to best illustrate development of the site, in 
particular up to the 1840s, this synthesis of results does not strictly adhere to the Area division 
framework.     
 
3.1.3 Archaeological Phasing 
Historical research determined the phases of development and in general, these were consistent 
within each Area.  The following describe the ten main phases that apply to all Areas: 

 Phase 1:  Natural Landscape 

 Phase 2:  Aboriginal Occupation 

 Phase 3:  1788 to 1820s Early Foreshore Activity  

 Phase 4:  1820s to 1830s Barker’s Mill Pond and Jetty 

 Phase 5:  Late 1830s to 1840s Reclamation 

 Phase 6:  1840s to 1860s Residential and Industrial Development 

 Phase 7:  1860s to 1900 Residential, Industrial and Commercial Development 

 Phase 8:  1900s to 1920 Resumption and Railways 

 Phase 9:  1920s to 1980s Railways and Commercial Development 

 Phase 10: 1980s Demolition and Redevelopment 
 
The detailed description of the archaeological excavation (trench reports and site plans) are 
presented within this chronological framework.  This section (Section 3) is a synthesis of the 
excavation results and analysis, and presents the findings strictly within this framework as it also 
considers them archaeology thematically, such as ‘Reclamation and Land Consolidation 1825 to 
1870s’ and ‘Workers’ Housing 1840 to 1900’. 
 
3.1.4 Excavation Methodology 
The programming of the archaeological excavation was linked with the demolition and perimeter 
piling components of the construction works.  The excavation was divided into areas based on the 
mid 19th-century historical streetscape and property boundaries.  Each Area was excavated as it 
became available after demolition and removal of overburden.  A 12m bund for the piling rig was 
left around the southern, eastern and northern basement perimeter.  As the piling rig completed 
work and the capping beam constructed, this bund was reduced and included in the archaeological 
excavation.  Work began in the southern area, Area 7, and progressed north to Area 6, then Area 8 
and Area 5.  Area 9 on the eastern side of the site was the last area to be investigated. 
 
The bulk removal of overburden to around RL 2m was completed by 20 ton excavators.  A 7-ton 
machine then undertook more detailed bulk excavation work, removing the remaining modern fill 
and exposing the archaeological levels.  This machine work was undertaken with archaeological 
supervision and direction.  The small machine was used throughout the excavation to assist the 
archaeologists in the removal of the large dumps of fills that existed between archaeological 
phases, sub-surface modern disturbances, and to excavate large test trenches through reclamation 
fills.  This work was always supervised by an experienced archaeologist.   
 
The archaeological excavation methodology was a combination of ‘open area’ excavation and test 
trenching.  The nature of the site as a landscape, formed by reclamation from the harbour and 
undergoing several phases of industrial, and also residential developments, made it necessary to 
employ both methods of archaeological excavation.  In general, the occupation/industrial phases 
were excavated using open-area excavation methodologies, and the reclamation phases and 
natural landscape were investigated using a test-trenching methodology.  Open-area excavation 
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aims to expose, investigate and record archaeological features, fills and deposits in their entirety 
phase by phase.  Test-trenching provides a detailed sample of archaeological features and fills, or 
phases and events, such as the reclamation events in the Darling Quarter site.   
 
The archaeological remains were excavated and recorded within a site grid.  The site grid was 
established from a baseline located in the southern area, Area 7.  The baseline was roughly east-
west aligned.  The origin point was given an arbitrary value of 100m North 200m East.  Grid points 
were set at intervals of 20m east and west, and 10m north and south.  The grid was established and 
maintained by the site surveyor.  Several datum points were also established throughout the 
excavation and all levels (RLs) are calculated to Australian Height Datum (AHD).   
 
The 20m by 10m grid system facilitated the planning of the site at a scale of 1:50 using A3 sized 
sheets of permatrace.  A series of ‘top-plans’ were produced for the site, 24 in total.  The top-plans 
recorded multi-phase and multi-context archaeological remains at a ‘start level’, and a series of 
overlays were produced as features and fills were excavated.  Test-trenches were located on the 
main top-plans and were also recorded in section.  Section drawings were produced at a scale of 
1:10 or 1:20.   
 
The physical excavation and recording of the archaeological remains was undertaken by 
professional archaeologists.  A small number of students (Honours year) were also employed to 
assist the archaeologists during the excavation and to gain field experience.  Archaeological 
excavation requires a great deal of manual labour.  The tools used to excavate were mattocks, 
shovels, spades, hoes and of course, hand-held trowels.  A small mechanical excavator was utilised 
as much as possible to expedite the excavation of fill layers and large test-trenches.   
 
Archaeological structures, features and deposits were, for the most part, assigned a context 
number and were recorded on a context sheet that detailed general and specific context 
characteristics such as colour, soil matrix, stratigraphic and physical location, dimensions, building 
methods and materials, artefact quantity and type, and preliminary phase et cetera.  Not all 
individual extensive fills or modern disturbances were given a context number.  In some cases, one 
number was assigned to a group of fills or a general level.  This practice was discretionary and was 
generally employed where bulk removal of fill layers between archaeological phases was carried out 
by machine, or where a group of deposits with ill-defined boundaries existed, but were of the same 
general event, such as demolition material within a room displaying slightly different properties, but 
clearly relating to the same general event. 
 
Along with the drawn and written record, the archaeological remains were also photographed.  
Most of the photography was digital, though main photographs were also taken using Black & 
White and Colour Slide film for archive purposes.  For consistency, most of the photography was 
undertaken by the Site Director, however due to the scale of the site, this was not always possible.  
A professional photographer was also present to take final Area and major structure/feature 
photographs.  In general, most investigated features were photographed.  General area shots were 
also taken to provide context to the features.  Videography was also carried out during the 
excavation.   
 
Artefacts were collected according to context number and processed on site.  There was not a 100 
per cent collection of artefacts from either machine, or hand excavated fills and deposits, as this is 
unnecessary and unrealistic for historic sites of this type.  For the most part, diagnostic items and a 
representative range of artefact category and type were kept.  Items discarded were noted on the 
context sheet or a discard sheet.  The processing of the artefacts on site included washing, drying, 
sorting by category and type, labelling and boxing.   



90 

_________________________________________________________________________________________
Casey & Lowe Archaeological Investigation 2008-2010 

Darling Quarter, Darling Harbour 

A special methodology for the excavation of underfloor occupation deposits was employed.  The 
system of excavation of underfloor spaces is linked with the artefact database designed by Casey & 
Lowe.  In rooms where underfloor deposits were present, a 500mm by 500mm grid was set up and 
excavated by context and in spits of 50mm.  The material was 100 per cent wet sieved to guarantee 
the collection of the small artefacts and ecofacts expected in this deposit type (such as pins, 
buttons, beads, seeds, small mammal and fish bones).  This system also allows for spatial and 
comparative analysis of the artefacts to be undertaken.   
 
The sampling strategy for the excavation included the collection of environmental, timber, 
industrial waste material and building materials samples.  Natural deposits were sampled to provide 
information on the soil matrix and properties, as well for as pollen analysis.  Significant occupation 
deposits, historical accumulation layers and fills were also sampled, for both pollen and soil 
analysis.  These samples provide additional environmental information, such as landscape and 
vegetation, to the archaeological results.  A number of large timber-built structures were present 
on site.  The timber elements of the structures were sampled to identify the wood species.  Building 
materials that were sampled included bricks and mortar from structural remains, construction and 
demolition deposits.  Other samples collected from the site include roofing slate, 19th-century 
ceramic service pipes, slag and other industrial waste material.   
 
3.1.5 Excavation Team 
A large team of archaeologists were involved in the excavation at the Darling Quarter site.  The 
excavation was co-directed by Dr Mary Casey and Abi Cryerhall, and they were assisted by the 
trench supervisors: Amanda Dusting, Mike Hincks and Nick Harrop.  The excavation team consisted 
of: 

Co-Excavation Director:  Dr Mary Casey 
Co-Excavation Director:  Abi Cryerhall 
Trench Supervisors:  Amanda Dusting, Mike Hincks and Nick Harrop 
Site Planners:   Franz Reidel and Shane Willis 
Artefacts Supervisor:  Rowan Ward 
Archive Supervisor:  Jill Miskella 
Sieving Supervisor:  Sue Hearne 
Archaeologists:  Glen Suey, Ronan Mc Eleney, Jenny Winnett, Rhian Jones, Robert Maxwell, 

Beau Spry, Dave Marcus, Lyndon Patterson, Kylie McDonald, Stirling Smith, 
Darran Jordan, Tom Eley, Balazs Hansel, James McGuinness, Sarah Peisley, 
Katie Molyneaux, Conn Herriott, Anna Biggs, Bernadette McCall, Tessa 
Boer-Mah, Jenna Weston, Ngaire Richards and Garth Henderson.  

Student Archaeologists: Peter Howard, Richard Burchfield, Ryan Desic, Annika Korsgaard , Vanessa 
Alexander and Daniel Blick.   

Comber Consultants undertook the Aboriginal testing and excavation component of the project.  
Jillian Comber directed and Tracy Appel supervised the Aboriginal archaeological program.  
Representatives from the Metropolitan Local Aboriginal Land Council also participated.  Russell 
Workman, professional photographer, and Dr Wayne Johnson, archaeologist for SHFA, were also 
regular visitors to the excavation.  Bovis Lend Lease facilitated the excavation works.  Mechanical 
assistance was provided by Cardinal in the early stages and by Theos Bros for the majority of the 
excavation.  Joseph Consentino from C.M.S Surveyors was the surveyor.  
 
3.1.6 Excavation Limitations 
As Darling Quarter was a former industrial site, there were several excavation limitations due to 
environment, health and safety (EH&S) concerns.  Known areas of contamination were not 
investigated archaeologically, such as the large area of Benzene contamination on the eastern side 
of Area 7 (Figure 3.1.3).  Unexpected EH&S concerns, such as large diesel storage tanks, 
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hydrocarbon-rich fill layers and asbestos piping were encountered during the excavation.  These 
required remediation and removal by appropriately trained and certified people, and within the 
parameters of the developer’s EH&S policy.  In some case, this had some impact on the surrounding 
archaeological remains.   
 

 
 
 
 
 
Figure 3.1.3: The pink area 
highlights roughly the 
location of PASS.  In the 
southeast corner the green 
area approximates the 
location of high levels of 
benzene contamination.  
Aecom with C&L additions.  

 
 
 
 
 
 
 
 

 
 
Several areas of Potential Acid Sulphate Soils (PASS) were also identified before the excavation 
commenced (Figure 3.1.3).  As this material has potential to cause environmental damage, these 
areas could not be excavated during the archaeological program.  PASS occurs in areas where 
organic-rich soils are trapped in an anaerobic environment, and once exposed to the air, can release 
sulphuric acid and turn highly acidic.  This type of material is common in wetland and foreshore 
areas.  Unfortunately the presence of PASS in Area 6 and Area 9 hindered the archaeological 
investigation of two of the early structures, Barker’s jetty and mill pond dating from the 1820s.  The 
archaeological investigation and recording of these two features was incomplete, though as much 
as possible was done within these limitations. 
 
3.1.7 Report Methodology for Section 3 
This section (Section 3) presents a synthesis of results from the archaeological excavation.  It 
provides a comprehensive description and discussion of the main archaeological features and 
findings.  Information from the detailed trench reports, field reports and matrices (Vol 2, Section 7;  
Vol 4, Section 11), detailed site plans (Vol 4, Section 10), historical research and cartographic 
sources (Vol 1, Section 2), interpretive plans and graphics (Vol 4, Section 9), artefact specialists 
reports and environmental samples analysis (Vol 3, Section 8), and the artefact catalogue (Vol 6) 
have been utilised to write this section.1 
 

                                                           
1 The final miscellaneous report (Vol 3, Section 8.2) was not available for most of the analysis and writing of this section.  
Importantly, a draft version with analysis of the artefacts from the Area 8 underfloors and cesspits was available for the 
writing of Section 3.7 – the synthesis of results from the Area 8 workers’ housing.  Further details and analysis of the small 
finds that are mentioned and included in the main report (Section 3) can be found in Section 8.2. 
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It must also be noted that there may be some conflicts between the analysis and interpretations 
presented in this section and the descriptions and phasing presented in the various trench reports, 
matrices, plans and specialist reports.  Every effort has been made during the final report writing 
stage to address these, and footnotes have been included in the trench reports to indicate where a 
re-interpretation has occurred.  Not all archaeological features detailed in the trench reports, or 
findings from the artefact and environmental samples have been presented in this section. 
 
The excavation and recording of the site was undertaken within defined areas (Section 3.1.2) and 
within an overall framework of historical phases (Section 3.1.3).  These area divisions and overall 
site phases determined the structure and framework for all the technical reports, specialist analysis, 
data and plan production.  However, the synthesis of results (Section 3) has not been presented 
within these parameters.  The site has been considered as a whole, especially up to the 1850s, and 
the archaeology of its transformation, development and use has been presented more thematically.   
 
The research questions formulated for the archaeological investigation prior to the excavation have 
also been considered in the structure and presentation of the archaeology in this section (see Vol 1, 
Section 1.4).  The research questions; concerning residential housing and material culture, industrial 
and landscape archaeology, have been addressed throughout Section 3.  A separate section for the 
response and discussion of these is also presented in Vol 1, Section 6 of this report.    
 
It also must be noted that this section focuses on the archaeology of the site up to about 1880, with 
some comment on activity up to resumption in 1900.  A history of the site’s development up to the 
resumptions and through the 20th century can be found in the historical background of this report 
(Section 2).   
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3.2 The Natural Environment  
This section discusses the natural environment of the site and the surrounding area.  Major 
environmental changes occurred quite swiftly after the establishment of the British colony at 
Sydney Cove in 1788.  Land was cleared of trees, local resources harvested, buildings were 
constructed and streets laid-out.  However, there was little detectable change in the Darling 
Quarter site’s natural environment until the 1820s when development along the foreshore began.  
This section discusses the evidence and considers the natural environment of the site up to the 
1820s (beginning of Phase 3).  Archaeological evidence of the natural environment was recorded in 
all Areas.   
 
3.2.1 Introduction 
In recreating the pre-1788 landscape, underlying geology and soils can suggest the plant 
communities and fauna that once populated Sydney Harbour.  Crucial works such as Benson & 
Howell’s Taken for Granted2 and more recently the comprehensive study of the ecology of Pyrmont 
by Broadbent3 have informed our view of Sydney’s and Darling Harbour’s natural landscape.  
Historical records such as early accounts, paintings, etchings and surveys can also add to the 
description of the topography and natural environment at the advent of British settlement.  Of 
course these early sources are not always accurate, but combined with modern scientific analysis, a 
model for a broad view of Darling Harbour prior to British settlement can be created.   
 
Archaeological evidence of the prehistoric physical landscape and topography, soils, pollens and 
organic matter, such as wood and shell, can test and further refine this model.  The Darling Quarter 
excavation uncovered the physical remains of the original eastern foreshore, including the 
sandstone shoreline and intertidal sand flat, long since buried below reclamation fills and modern 
development.  Environmental sampling allowed for analysis of the fossil pollens and soil properties.  
Samples of wood and marine shell from contexts predating the first development in the 1820s also 
provided further evidence and insight into the natural environment, of both the site and the 
broader Darling Harbour area.   
 
Combining the geological, historical and archaeological evidences, the natural foreshore of the site 
can be reconstructed.  This is key to understanding why, and how this site was initially developed to 
include a substantial jetty and mill pond servicing Barker’s flour mill in the 1820s.  The nature of the 
foreshore also facilitated successful large-scale reclamation in the 1830s and 1840s that created 
both valuable harbour-fronting sites for industry and land for housing development.   
 
Using Darling Quarter as a case study, the reconstruction of the natural environment is also useful 
in demonstrating the environmental impacts of 19th-century development and industrialisation 
were.  Environmental change is also considered part of the reason for the pattern of continuous 
redevelopment of the harbour waterfront, in particular the maritime infrastructure servicing the 
industries established on Darling Harbour.  Increasing levels of pollution and shoaling around the 
initial wharfage and jetties led to a decrease in water depths and suitability for shipping.  This was 
corrected by either wharf and jetty extension or periodic dredging.  Subsidence and erosion of the 
made-land led to almost continuous levelling and ground consolidation throughout the 19th 
century.   
 
  

                                                           
2 Benson & Howell 1990. 
3 Broadbent 2010. 
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3.2.2 Physical Geography and Plant Communities 
 
3.2.2.1 Geology  
Sydney Harbour is within a broader Sydney region geological landscape that began taking shape 300 
million years ago when it lay at the mouth of a swampy river basin (Figure 3.2.1).  During the 
Triassic Period (230 million years ago) successive layers of sediment from river-eroded mountains 
filled the Sydney Basin.  The sandy sediments were cemented into sandstone and the finer silts and 
clays into mudstone and shale.  The lowest levels of sediments became what we know today as the 
Narrabeen Group of sandstone and shales, the middle layers as Hawkesbury Sandstone, and the 
upper layers as the Wianamatta Shale.  As the continental plates separated rivers cut deep gorges 
through the sandstone throughout the Tertiary Period.  In the Cumberland Plain, the predecessor of 
the Napean-Hawkesbury River deposited silts, sand, clays and gravels.   
 
More recently in geological time during the Quanternary Period, alluvium continued to be 
deposited in the flood plains of all the main rivers and streams.  Sea levels dropped some 120m 
from present day levels about 20,000 years ago during the last of the Pleicstocene ice ages.  When 
levels rose again, to present day levels, some 6,000 years ago, river valleys from Broken Bay to Port 
Hacking, including Sydney Harbour were inundated.4  This geological landscape of Darling Harbour 
has been illustrated by Broadbent (Figure 3.2.2).  Hawesbury Sandstone dominates either side of 
the harbour, with Quanternary river delta deposits at the head and swathes of Ashfield Shale either 
side.   
 
 

Figure 3.2.1: Sydney Harbour is located on the eastern edge of the roughly disc-shaped Sydney Basin, 
characterised by Hawkesbury Sandstone and Wianamatta Shale.  Benson & Howell 1990: 8. 

  

                                                           
4 Summarised from Benson & Howell 1990: 7-8. 
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Figure 3.2.2: Interpretation of the geological landscape by Broadbent showing the site (red circle).  The 

natural environment of the immediate area would have been influenced by the underlying river 
delta deposits and the Hawkesbury Sandstone of the eastern foreshore.  Broadbent 2010: 43.  

 
 
3.2.2.2 Soils 
Despite the limited range of rock types, the Sydney region has quite a variety of soils.5  However 
there are four soil landscapes within the Darling Harbour area:6 

 Gymea – on Hawkesbury Sandstone 

 Lucas Heights – on plateau surfaces of the Mittagong Formation 

 Deep Creek fluvial deposits 

 Blacktown – on Wianamatta Group Shales.  
 
Bordering the site is a Gymea soil landscape that is characterised by a topography of undulating low 
hills with slopes of between 10-25 per cent and isolated rock outcrops; soil depths would have 
varied depending upon relief and were mainly derived from shale deposits with additional siliceous 
clays and leached sands along the drainage lines.  Of note is the fact that these soils are prone to 
sheet erosion when disturbed.7  Further to the east in the Cockle Bay Creek catchment area is a 
Lucas Heights soil landscape that is common on landforms of gently undulating slopes, crests, ridges 
and plateau surfaces.  This soil landscape consists of silty sands in the upper layers and sandy clays 
at the base of the soil layers and is also prone to erosion.8  At the head of the harbour is a ‘Deep 
Creek’ soil landscape that is described as a level to gently undulating alluvial floodplain draining the 
Hawkesbury Sandstone.9  In Broadbent’s interpretation of the soil landscapes, sedimentation and 
deposits of alluvium at the head of the harbour that formed mudflats have not been included 
(Figure 3.2.3). 

                                                           
5 Benson & Howell 1990: 9. 
6 Broadbent 2010: 44. 
7 Broadbent 2010: 45, cf. Chapman and Murphy 1989. 
8 Casey & Lowe 2011: 65.  
9 Broadbent 2010: 45, cf. Chapman and Murphy 1989: 74. 
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Figure 3.2.3: Based on Broadbent’s interpretation of the soil landscapes of Pyrmont, the Darling Quarter 

site is indicated by the red circle.  This interpretation does not include natural and once on-going 
deposition of Quanternary alluvium at the head of the harbour.  Broadbent 2010: 44. 

 
 
3.2.2.3 Vegetation 

The differing soil landscapes in the vicinity of the site would have supported several types of plant 
communities (Figure 3.2.4).  Vegetation on the eastern side of the harbour across to Sydney Cove 
would have consisted of ‘Sandstone Ridgetop Woodland’ and heath.10  On the ridges and upper 
slopes, low dry sclerophyll open-woodland would have dominated, with species commonly present 
including Red Bloodwood Eucalyptus gummifera, Scribbly Gum Eucalyptus haemastoma, Brown 
Stringybark Eucalyptus capitellata and Old Man Banksia Banksia serrata.  More sheltered slopes 
would have commonly supported Black Ash Eucalyptus sieberi, Sydney Peppermint Eucalyptus 
piperita and Sydney Red Gum Angophora costata.  The understorey would have consisted of shrubs 
from the families Ericaceae, Myrtaceae, Fabaceae and Proteaceae.11  Scrub such as She-oak 
Casuarina distyla would also have been characteristic.12   
 
To the east of this, the Wianmatta shale soil landscape would have supported tall open-forest with 
species such as Blackbutt Eucalyptus pilularis and Angophora costata, with a shrubby understorey.  
Also near the site and associated with this soil landscape, was the eastern edge of the Turpentine-
Ironbark forest.13  The estuarine wetlands at the head of the harbour would have been 
characterised by mangroves and saltmarsh.14  Species present would have been Grey Mangroves 
Avicannia marina, various saltmarsh species, rushes including the Common Reed Phragmites 
australis, and low open-forest including Swamp Oak Casuarina glauca.15  Surrounding the creeks 

                                                           
10 Broadbent 2010: 142. 
11 Broadbent 2010: 45, cf. Chapman and Murphy 1989. 
12 Broadbent 2010: 142. 
13 Benson & Howell 1990: 44 
14 Benson & Howell 1990: 27. 
15 Broadbent 2010: 142. 
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that flowed through present day Haymarket into Darling Harbour, coastal swamp-forest species 
such as Swamp Mahogany Eucalyptus robusta and Casuarina glauca were likely present.   
 
 

 
Figure 3.2.4: Vegetation types and plant communities around the Darling Harbour area according to 

Broadbent.  The site is indicated with the red circle.  Broadbent 2010: 142. 

 
 

 
Figure 3.2.5: Vegetation around Sydney and Darling Harbour according to Benson & Howell differs slightly 

and identifies the mudflats along the eastern foreshore, including the Darling Quarter site circled.  
Benson & Howell 1990: 42.   
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There are slight variations in the two views presented by Broadbent and Benson & Howell of the 
vegetation types in the immediate vicinity of the site.  Broadbent interprets the vegetation of the 
site and its immediate surroundings as being ‘Sandstone Ridgetop Woodland’ with species such as 
Red Bloodwood, Scribbly Gum, heath-leafed Banksia and She-Oak.  Benson & Howell’s version 
differs slight as included are estuarine wetland or mudflat and swamp forest species; Swamp 
Mahogany and Swamp Oak (Figure 3.2.5).  Added to the woodland species of the sandstone slopes 
to the east of the site, Benson & Howell include Blackbutt, Sydney Peppermint and Sydney Red Gum 
as likely species present.   
 
3.2.2.4 Darling Harbour Shoreline 
Darling Harbour is one of the several sandstone-fringed bays within Sydney Harbour.  The natural 
shoreline has been altered radically by extensive reclamation, wharf construction and quarrying 
throughout the 19th century.  It once would have consisted of sandstone ledges, cliffs and rocks, 
with extensive sandy intertidal areas near the head and perhaps metered with small sandy beaches 
towards the mouth.  An interpretation of Darling Harbour’s shoreline has been created by 
Broadbent for the Pyrmont ecology study (Figure 3.2.6) 
 
Parramatta and Lane Cove Rivers, along with many creeks, flow into Sydney Harbour.  Several 
creeks exited at the head of Darling Harbour, the main one being Cockle Bay Creek that once 
existed through modern-day Haymarket.  The deposition of soil materials from eroded land surfaces 
into the bay resulted in an on-going natural process of sedimentation.16  This had created the large 
intertidal sandy mudflat at the head of Darling Harbour.  The build up and consolidation of such 
fluvial deposits was ensured by the sheltered waters of the bay.  The broad tidal zone at the head 
led to shallow waters, with an initially narrow deeper channel transecting the harbour.  Further 
north towards the mouth and the rockier shoreline, the water deepened to a maximum of c.20m.17   
 

 
 
 
 
 
 
 
Figure 3.2.6: Reconstruction of the Darling 
Harbour shoreline indicating the extent of silty, 
sandy or clayey shore heading north from the 
head before changing to a rocky or cliffy 
shoreline.  The study area is indicated with the 
red circle.  Broadbent 2010: 57. 

 
 
 
 
 
 
 
 
 
 

                                                           
16 McLoughlan 2000: 184. 
17 McLoughlan 2000: 185, cf. Roy 1981: 75. 
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3.2.3 Historical Accounts18 
Darling Harbour was initially named ‘Long Bay’ by the First Fleeters in 1788, reflecting its physical 
appearance.19  It soon became known as Cockle Bay, until 1826 when it was officially changed to 
Darling Harbour.  Cockle Bay was no doubt a reference to the abundant natural resource of cockles 
living in the mud and sand flats around the head of the harbour.  These resources were exploited by 
the Aboriginal people as a food source prior to British settlement.  The shell middens and natural 
shell beds within the intertidal zone were exploited by the early colonists as a source of lime for 
mortar.  In 1818, the public were warned not to remove shells from the middens at Cockle Bay as 
they were reserved for the government’s use.20 
 
Historical documents are an important source of information on the natural environment of Sydney 
Harbour.  Much of the early evidence consists of observations made by lay people and officers, 
rather than expert scientists or botanists.21  Several early maps and illustrations of the colony also 
feature or include depictions of the natural environment.  It is important to note however, that 
many of these were created as romanticized and stylized impressions, rather than as accurate 
representations of the landscape.22  Furthermore, much of this early evidence does not specifically 
refer to Cockle Bay, but instead provides an idea of the area surrounding the early settlement of 
Sydney.  For example, in 1789 Captain Watkin Tench observed Port Jackson as being covered with 
trees growing up to the edge of the water, and later goes on to describe:  

The general face of the country is certainly pleasing, being diversified with gentle ascents, and 
little winding vallies, covered for the most part with large spreading trees, which afford a 
succession of leaves in all seasons. In those places where trees are scarce, a variety of flowering 
shrubs abound, most of them entirely new to an European, and surpassing in beauty, fragrance 
and number, all I ever saw in an uncultivated state.

23
 

 

A scene similar to the one described by Tench is represented in the painting of Port Jackson in 1804 
(Figure 3.2.7).  The hills, valleys, trees and shrubs described by Tench are spread across the 
landscape and give a general impression of the natural environment at the time of British 
settlement.  Similarly, in Figure 3.2.8 of Ultimo House c.1813 below, a tall eucalypt forest is visible 
in the background,24 and in an 1812/14 engraving (Figure 3.2.9), it can be seen that while much of 
the vegetation had been cleared by this time, a line of tall rainforest trees remain.25 
 
Another indication of the natural environment of Cockle Bay is provided by Governor Phillip, who 
states that ‘the necks of land that form the coves are mostly covered with timber, yet so rocky that 
it is not easy to comprehend how the trees could have found sufficient nourishment to bring them 
to so considerable a magnitude…’.26  Once again, this description is not specific to a particular 
location, but provides a general impression of the environment.  The view across Cockle Bay in 
Figure 3.2.10 demonstrates the rocky nature of the land, depicting the rocky projection south of 
Pyrmont Bay.27  Similarly in Figure 3.2.9, Millers Point is depicted as a rocky outcrop in the left 
middle-ground.28   

                                                           
18 Section 3.2.3 has been written by Sandra Kuiters, Archaeologist, Casey & Lowe.   
19 Johnson & Parris 2008: 11 
20 Johnson & Parris 2008: 16. 
21 Benson & Howell 1995: 29; Aplin 1988: 19. 
22 Aplin 1988: 19. 
23 Tench 1789: 38, 64 in Broadbent 2010: 125. 
24 Broadbent 2010: 19. 
25 Broadbent 2010: 26. 
26 Phillip 1790: 74 in Broadbent 2010: 125. 
27 Broadbent 2010: 21. 
28 Broadbent 2010: 26. 
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Figure 3.2.7: William Westall, Port Jackson 1804 (ML V1/1804/1).  Image from McCormick, p. 92. 

 
 

 
Figure 3.2.8: West, A., 1813/14, Views in New South Wales, Plate 14: Ultimo House (ML PX*D 65)(digital 

order no. a1474022) SLNSW. 
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Figure 3.2.9: West, Absalom, 1812/14, Views in New South Wales, Plate 8: A native camp near Cockle Bay, 

Sydney, A. West (ML PX*D65; digital order no. a1474013).  SLNSW. 
 
 

 
Figure 3.2.10: Detail from Taylor, James, 1820, ‘Sydney looking south from Flagstaff Hill, ca 1820” (ML 69), 

SLNSW.  
 

One example of a historical account specific to the natural environment of the Cockle Bay area was 
made by picnickers on Macarthur’s estate in Cockle Bay in 1806.  The article states that the guests 
admired the ‘picturesque beauties’ of the ‘romantic scene’ from underneath the shelter of a fig 
tree, and that nearby they found a ‘pure and uncontaminated spring’.29  Though not greatly 
detailed, this account compliments the broader view of the written and visual sources.   
Broadbent combines the evidence of early maps and illustrations with written historical accounts 
and contemporary studies of the physical geography of the area to conclude that mangroves were 
likely to have grown along Cockle Bay’s the western foreshore, south of Pyrmont Bay, and across 

                                                           
29 Sydney Gazette 21 December 1806, p 2. 
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the mouth of Cockle Creek.30  The reeds within Cockle Bay and low-lying mangroves in the southern 
inlet are faintly visible in Figure 3.2.10.31  He also suggests the mudflats of Pyrmont Bay may have 
also been covered in mangroves, however he has found no historical evidence for this.32   
 
3.2.4 Cartographic Analysis 
Historic surveys and plans also provide useful information regarding natural environment in the 
early years of settlement.  Analysis of these sources can also assist in tracing development and 
identify other possible changes and alterations to the physical landscape.  The cartographic sources 
can be divided into land-based surveys and nautical charts; both offering different environmental 
information about the Darling Harbour area.  It must be noted that often these surveys are 
inaccurate and present stylised information.   
 
A nautical chart from 1788 depicts the shoreline of Darling Harbour and the depths of the waters 
(Figure 3.2.11).  At the head the water is recorded as being very shallow, at 1 to 2 feet (300mm to 
600mm).  The depths increase further north.   This very early survey may not have been accurate in 
the detail, but does indicate that the head of Darling Harbour was extremely shallow and implies a 
broad intertidal zone.  Meehan’s 1807 survey confirms this as he annotates the head of the harbour 
as being ‘all a sand shoal at low water’ along the eastern side, and ‘sand and mud shoal dry at low 
water’ on the west (Figure 3.2.12).   
 
The land surveys from 1788 and the 1790s detail the embryonic settlement at Sydney Cove and it is 
not until Lesueur’s ‘Plan of the Town of Sydney’ dated to 1802 that the head and eastern foreshore 
of Darling Harbour is represented, alluding to its topography and surrounding development (Figure 
3.2.13).  While this plan is not an accurate survey it does portray the area around the site as having 
cliffs or gradients along the shore and hints at the intertidal zone with shading.  Creeks meander 
through the head of the harbour.  Inland there is some vegetation depicted.  A version of this plan 
published in 1873 annotates the land as ‘open forest land or bush’.33  It is likely though that the land 
in this area was either substantially deforested or in the process of becoming so by the turn of the 
19th century.  Development at this time is still concentrated around Sydney Cove with a second 
settlement area, ‘the Brickfield’s’, spanning Cockle Bay Creek to the east of the harbour head.  
 
The 1822 plan of Sydney records the growing town and the eastern shoreline of Darling Harbour 
more accurately (Figure 3.2.14).  The town’s grid pattern of streets is presented as a two-
dimensional survey.  This plan is not an accurate survey but does depict the extent of urban 
development and provide some information regarding the extent of the intertidal range and 
harbour depths near the Darling Quarter site.  Some topographical details are still depicted, such as 
hills east of the Brickfields and the cliffy shoreline around Farm and Palmer’s Coves.  On Darling 
Harbour’s eastern shore only the steeper gradients at the end of Market Street and the cliffs at the 
northern end near present-day Barangaroo are represented. The creeks at the head of the harbour 
are still depicted with numerous tributaries.  This plan also indicates that land south of the town 
limits still had some vegetation with stylised trees or scrub scattered around the Ultimo Estate and 
to the east in modern-day Surry Hills area.  This plan also includes information about Darling 
Harbour, providing soundings in fathoms and illustrating substantial intertidal areas.  The head of 
the harbour is annotated as being ‘dry at low tide’.  The Darling Quarter site is depicted as including 
both shore and intertidal area with harbour water of 1½ to 2¼ fathoms at low tide.   
  

                                                           
30 Broadbent 2010: 129. 
31 Broadbent 2010: 21. 
32 Broadbent 2010: 129. 
33 Map of Sydney showing in contrast the town of 1802 with the city of 1873: supplement to the Sydney Mail 1873 MAP  
RM 1274 (copy 1). 
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Figure 3.2.11: Detail from 1788 
nautical chart of Port Jackson 
showing the extent of the 
shallow area at the head of 
Cockle Bay/Darling Harbour. The 
approximate location of the site 
is circled in red, though it must 
be noted that this is not an 
accurate survey.  Raper, G., 1788, 
Chart of Port Jackson New South 
Wales: as survey’d by Capt.n John 
Hunter,  ML M2 811.15/1788/1.    
 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
Figure 3.2.12: Detail from 
Meehan’s 1807 plan of Sydney 
showing the head of Cockle 
Bay/Darling Harbour annotated as 
sands shoals.  The site location is 
indicated by the red circle.  NLA, 
http://nla.gov.au/nla.map-f105b. 
 
 
 
 
 
 
 

 
 

 
  

http://nla.gov.au/nla.map-f105b


104 

_________________________________________________________________________________________
Casey & Lowe Archaeological Investigation 2008-2010 

Darling Quarter, Darling Harbour 

 

 
Figure 3.2.13: Topographical detail of the land between Sydney Cove and Darling Harbour, such as the 

shoreline gradient, are depicted on Lesueur’s 1802 plan of Sydney.  The creeks entering the head of 
the harbour through the ‘Brickfields’ and vegetation are also represented on this early plan.  
http://nla.gov.au/nla.map-f307. 

 
 

  

http://nla.gov.au/nla.map-f307
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Figure 3.2.14: Plan of the town and suburbs of Sydney 1822 with the approximate location of Darling 

Quarter circled in red.  The inset shows more detail of the site and the intertidal area and harbour 
soundings.  This plan does not provide and accurate survey but does indicate the extent of urban 
development and an idea of the intertidal range and water depths near the site.  NLA . 

 
 
William Harper produced a much more accurate survey of Sydney in 1822 and a relatively detailed 
depiction of the shoreline within the site boundary (Figure 3.2.15).  It would appear at this stage 
that the shore within the site had not been developed to provide wharfage , though to the north 
and south such developments had begun.  The site appears to contain two rocky projections, one to 
the north and one in the middle, with more regular or uniform shoreline.  The intertidal zone is also 
depicted by shading, darker and more extensive in the southern half of the site.   
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Figure 3.2.15: Detail from William Harper’s survey dating to 1822 showing the undeveloped shoreline 

through the Darling Quarter site (red outline).  The east-west positioning of the site boundary is 
inaccurate and is based on the sketch of the planned junctions of Sussex, Bathurst and Liverpool 
Streets.  SRNSW SZ435 with C&L additions. 

 
 
3.2.5 Archaeological Evidence 
The excavation provided an opportunity to expose sections of the original shoreline, associated 
intertidal zone, and to collect environmental samples for analysis.  Archaeological remains from 
Areas 5, 6, 7 and 9 contributed information about the natural landscape and environment (Figure 
3.2.16, Table 3.1).  Area 6 provided the greatest opportunity to investigate the nature of the original 
shore.  In both Area 6 and 7, the intertidal zone was exposed in plan; though extensive excavation 
or test-trenching was not possible due to the presence of PASS (see Section 3.1.6).  Analysis of the 
soil properties from a core sample taken in Area 6 confirmed wetland characteristics in this area 
prior to development.34  Pollen samples were taken from both Area 5 and Area 9, providing 
information about vegetation in the surrounding area and the subsequent impact of British 
settlement and development.35  In Area 7, comparison of marine shells from a thick ancient shell 
deposit below the harbour sands and samples taken from foreshore deposits dated to the early 
years of British settlement also demonstrated impacts on the natural environment.36  In Area 5, the 
remains of an Aboriginal shell midden was located on the shore just above the mean high water 

                                                           
34 Lawrie 2011: 5, Vol 3, Section 8.7. 
35 Macphail 2010: 6-7, Vol 3, Section 8.6. 
36 Carter 2010: ii, Vol 3, Section 8.5. 
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mark (MHWM).  This feature was excavated and recorded by Comber Consultants, and a separate 
report has been prepared (see Section 8.9, Vol 3).37  Post-excavation analysis of soil samples 
confirmed this feature was prehistoric.38  Tree root remains from the midden site were identified by 
Roy Lawrie as Swamp oak (Casaurina glauca), a species typical of swamp forest environments.39 
 
 

 
Figure 3.2.16: The site boundary (red outline), basement (purple outline) and archaeological areas (blue 

outline and numbers) with Harper’s 1822 plan.  This overlay suggests that the shoreline crossed 
through Areas 9, 5 and 8 only.  This overlay gives an approximate location only as these early 
surveys are inaccurate, especially in east-west positioning.  SRNSW SZ435, C&L additions. 

 
 

 Above HWM 
Shoreline 

Intertidal 
Zone 

Soil 
Sample 

Pollen 
Sample 

Natural Shell Deposits 
(context #) 

Pre-1788 Wood 
Remains 

Area 5     Site 1 #216, #212     

Area 6     Site 2 #37, #65 8384 (post-1788)  

Area 7     #11, #17 8082 (pre-1788). 
7919,8058/59, 

8073/74, 8078/79 (all 
likely post-1788) 

 

Area 9     #203, #211   

Table 3.1: This table summarises the excavation data from the different areas and whether evidence for the 
shoreline or intertidal zone was recorded.   

  

                                                           
37 Comber Consultants 2012, Aboriginal Archaeological Excavation Report Vol 3, Section 8.9.  
38 Lawrie 2011: 1-4, Vol 3, Section 8.7.   
39 The presence of Swamp oak in the Aboriginal midden site confirms Benson & Howell’s reconstruction of the vegetation 
in the immediate vicinity of the site as being rocky shore fringed by swamp forest. 
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3.2.5.1 Sea Levels and the Tidal Range 
Understanding the tidal range of Darling Harbour is important for discussing the archaeological 
evidence of the natural environment and subsequent impacts due to development of maritime 
infrastructure and reclamation.  It is generally accepted that at the time of British arrival in 1788, 
sea levels around Sydney Harbour had remained relatively constant for 6000 years, although some 
data has suggested a positive oscillation to around 1.4m above present mean sea level as recent as 
2000 years BP.40  Today, the harbour’s sea levels are measured relative to zero on the Fort Denison 
Tide Gauge (ZFDTG) and the mean high water mark (MHWM) is 1.48m above ZFDTG.  The mean low 
water mark (MLWM) is at 0.415m above ZFDTG.  The general tidal range for Darling Harbour 
therefore is from low tide at 0.415m to high tide at 1.48m, with fluctuations above and below these 
values.41  These values do not equate to the survey levels taken on site and presented throughout 
this report.  Height values are relative to the Australian Height Datum (AHD) and the MHWM is 
equivalent to 0.555m AHD.  Therefore the AHD calibrated average tidal range is from -0.51m at low 
tide to 0.555m at high tide, with the usual small fluctuations above and below.  The intertidal zone 
is the land or area between these two height values.  The height values relative to AHD are also 
referenced in this report as a reduced level or RL. 
 

  Fort Denison Tide Gauge 
(FDTG) 

Australian Height Datum 
(AHD) 

MHWM Mean High Water Mark 1.48m above Zero 0.555m 

    

MLWM Mean Low Water Mark 0.415m above Zero -0.51m 

 
 
3.2.5.2 The Shoreline  
The review of the historic and cartographic sources, and confirmed by geotechnical investigations 
prior to excavation, placed a large portion of the site as being below the high water mark.  Overlays 
of site and historic plans indicated that the original shoreline would cross through the site in an 
southeast to northwest trajectory, through Areas 9, 5 and 8 (Figure 3.2.16).  During the excavation, 
parts of the rocky shoreline were exposed in Areas 5 and 6, and located in test pits in Areas 8 and 9 
(Figure 3.2.17).  Its presence in Area 6 confirmed that Harper’s 1822 can be considered a reasonably 
accurate and reliable survey.  
  

                                                           
40 Sloss et al 2007. 
41 The lowest astronomical tide is equal to zero on the Fort Denison Tide Gauge, or 0.415m less than MLWM.   
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Figure 3.2.17: Graphic showing the location of the test trenches and open area excavations that revealed 

natural environment features and deposits such as the shoreline and sand flat.  The basement is 
outlined in purple, the grey dashed lines are limits of excavation areas, and the black lines are 
sections of the original shoreline.  The site is overlaid on the 1822 Harper plan.  Cryerhall.  

 
 

Area 6 Evidence 
In Area 6, water and weather-worn sandstone (contexts 8448 and 8474) formed an undulating and 
gradual or gently sloping foreshore (Figure 3.2.17, Figure 3.2.18).  The height dropped about 1m 
over a 20m area of exposed bedrock; from 1.3m in the east to 0.25m further west (Vol 4 Plan 10.8).  
The bedrock met grey harbour-deposited sands at around 0.05m.  Low southeast to northwest 
orientated ledges or steps were present further east and away from the shore.  Erosion due to 
water pooling was most pronounced on the highest parts of the exposed sandstone at the shore 
edge, with circular and interconnected concave depressions of up to 250mm depth (Figure 3.2.19).  
Shallow and parallel undulations suggested the movements of tides that scarred the lowest parts of 
the sandstone with unevenly spaced horizontal bands (Figure 3.2.20).  A test trench (TT27) through 
the sands against the bedrock showed that the same pattern of weathering on the sandstone 
beneath the sandy harbour deposits (Figure 3.2.19).   
 
Further inland from Area 6, bedrock in Area 9 was exposed both in plan and located at the base of 
several test trenches (TTs 68, 72 and 74; Vol 4: Plan 10.38).  Along the western limit of the area the 
sandstone was relatively flat, with a surface between 1.25 and 1.45m.  To the south and west were 
low ledges that dropped sharply to about 0.7m.  Further east again the north-south aligned series of 
three test trenches over 15m confirmed the bedrock to again be flattish in nature, with a height 
range of 0.95m to 1.1m.  The most southerly of the test pits (TT68) demonstrated the edge of the 
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shoreline had become closer to being east-west aligned at this point.  This detail was first depicted 
in the 1822 survey (Figure 3.2.16).  Though not fully exposed during the excavation it would seem 
that this section of shore consisted of a sandstone ledge abutted by deep deposits of harbour 
sands.  In TT68 the top of these sands was at 0.88m and were still present below 0m in TT59 to the 
southwest.42  
 
 

 
Figure 3.2.18: View to the southwest across Area 6 of the weathered sandstone shore above the MHWM.  

The bedrock gently sloped from 1.3m to 0.25m where it met coarse grey water-deposited harbour 
sands (arrows).  Scale 1m.     

                                                           
42 As demonstrated by the core soil sample taken by Roy Lawrie during the excavation.  See Lawrie 2011, Vol 3, Section 
8.7. 

1.3m 

0.25m 
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Figure 3.2.19: Erosion from water pooling was evident along the shoreline through Area 6.  A small test 

trench (TT27) was excavated through the sand against this rock and revealed similar erosion 
below.  Scale 1m.  

 
 

Figure 3.2.20: View of the shoreline in Area 6 looking northeast and showing erosion patterns that resulted 
in smooth surfaces with horizontal banding (yellow arrow).  In the background low ledges in the 
bedrock can be seen (red arrow).   
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Area 5 Evidence 
Through Area 5, the shoreline continued in its northwest trajectory and the foreshore as undulating 
and gently sloping (Figure 3.2.21).  The height of the bedrock ranged from 1m at the shore edge to 
2m over an area of 10m east-west by 20m north-south (Figure 3.2.22).  At the boundary with the 
harbour sand deposits the weathered bedrock contained some criss-crossing fissures filled with 
organic-rich harbour sands (Figure 3.2.23).  The remains of an Aboriginal shell midden was located 
over this section of foreshore (Section 3.3).  Similar to Area 6, erosion due to water pooling was also 
evident on the surface.  Several test trenches (TTs 52-54) east of the harbour front located the 
flattish bedrock at around 1.6m (Vol 4: Plan 10.2). 
 
Area 8 Evidence 
In Area 8, below the remains of the 1840s housing development, bedrock was found in several 
locations (Vol 4: Plans 10.29, 10.30).  In general it was below the MHWM at between RL 0.3m and 
0.5m, as was the case at the bases of cesspit 8717, 8716 and 8662 and within TT48.  In the 
northwest, within a 3m by 1m test trench (TT45), it was also located between RL -0.05m and 0.26m, 
sloping from northeast to southwest.  Several water-eroded horizontal channels or ledges were 
present at the junction with the harbour sands at RL -0.1m (Figure 3.2.24).  The absence of harbour 
sands above a large area of flat rock but below the MHWM suggests a slightly more dynamic 
movement of water in this part of the foreshore than to the south, in Areas 5, 6 and 7, where 
water-deposited sands formed sand flats over and against the rocky shore around the MHWM.   
 
 

 
Figure 3.2.21: View of the eastern boundary of the site with Area 5 on the left.  The shoreline is indicated by 

the yellow line.  View to the southeast across Areas 5, 9, the eastern part of 6 and the very eastern 
corner of 7 (mid right of photo).   
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Figure 3.2.22: Extract from the detailed site plan of Area 5 showing the fissured and pock-marked 

sandstone that formed the shoreline in this location.  This was the location of the Aboriginal shell 
midden.  Extract from Vol 4: Plan 10.2.  

 
 

 
Figure 3.2.23: Details of the rocky shore in Area 5.  On the left the arrow points to the organic-rich sand 

filled fissures and low ledges.  On the right the arrow indicates the high tide water abutting this 
area.  Left photo is taken looking southeast and on the right the photo is taken looking northwest.   
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Figure 3.2.24: TT45 in the northwest of Area 8 exposed gradually sloping bedrock below the high water 

mark with eroded narrow channels and ledges at the junction with the harbour sands (arrow).  The 
photo is taken looking north.  Scale 1m.  

 
 
3.2.5.3 Original Shoreline Reconstruction 
Overall the impression of the original shore through the site was of an exposed low gradually 
sloping platform of water-eroded and weathered sandstone bedrock.  Above the high water mark, 
this surface was occasionally interrupted by rockier or more jagged elements, low ledges and areas 
of steeper declines towards the harbour edge.  Pockets of water-deposited and wind-blown coarse 
grey sands had collected in crevices and below ledges.  Below high tide level, where it was not 
covered by harbour sands, tidal action had smoothed the bedrock surface and created narrow 
channels and indented horizontal bands.  Detailed and comprehensive investigations below the 
mean sea level, or roughly RL 0m were not undertaken, though it may be possible to produce a 
contour reconstruction of the sandstone bed from geotechnical borehole results.  Below the 
harbour sands and through Area 8, the sandstone dropped-off forming a substantial and deeper 
ledge (Figure 3.2.25).  Using information from the exposed sections of the sandstone shore and the 
height of rock in various test trenches across the site, and the 1823 survey, the original shoreline 
and its location crossing through the site could be reconstructed (Figure 3.2.26, Vol 4: Plan 9.1).  
This reconstruction is useful in demonstrating what the original foreshore looked like and how 
these natural attributes facilitated later reclamation and development of maritime infrastructure. 
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Figure 3.2.25: During the basement bulk excavation the sandstone platform (dashed line and arrow) that 

existed just above and below the mean sea level was exposed across the north of Area 8 and Area 
5.  View to northeast. 

 
 

 
Figure 3.2.26: Reconstruction of the original shoreline above high tide (orange) and rocky intertidal 

platforms (yellow) based on the excavation data.  Overlay with the 1822 survey, the modern street 
plan, site and basement outlines.  Extract from Cryerhall, Plan 9.1 (Vol 4).  
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3.2.5.4 The Intertidal Zone 
The surface of coarse grey sands that formed the expansive foreshore through Area 6 and 7 were 
part of an ever-evolving intertidal environment.  Sedimentation is a natural process and 
accumulations of sands, silts and clays in the harbour during the Holocene have been calculated at 
0.8mm per year using an average of 7m of deposits.43  Homogenous layers of sand recorded in test 
pits below the foreshore surface in both areas are likely to represent this process and perhaps 
hundreds, if not thousands of years of sedimentation.  The first years of the British colony 
witnessed dramatic landscape transformation with extensive land clearance and subsequent 
erosion.  This led to increased sedimentation in the harbour and there are numerous references 
from the early 1800s, to massive silting and shoaling around Sydney Cove, Darling Harbour and 
Woolloomooloo, and the subsequent negative effects on water supply and access to deep water.44  
Overlaying the homogenous sand bodies, the thin layers of banded sands and silts with frequent 
organic detritus that presented as the surface of the foreshore in Areas 6 and 7, are unlikely to be 
pre-1788 in date.  These well-sorted sandy layers represent the foreshore deposits prior to the 
extensive reclamation works that began in the area some 30 years or so after British settlement.   
 
 

 
Figure 3.2.27: Graphic showing the basement outline (purple) with the key areas of excavation within the 

foreshore, including test trenches and open-areas.  Cryerhall.    

                                                           
43 McLoughlin 2000: 186, cf. Roy 1981: 65. 
44 McLoughlin 2000: 187 cites many references from the early 1800s to silting and various associated problems with the 
water supply and deep water access.   
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Area 7 Evidence 
One deep test trench (TT11) was excavated in Trench A, Area 7 to sample and record the harbour-
floor stratigraphy below the water table (Figure 3.2.27, Figure 3.2.28).  Excavation limitations due to 
potential acid sulphate soils (PASS) restricted extensive testing of the harbour deposits (see Section 
3.1.6).  TT11 was located some distance from the shoreline and was excavated from the MLWM of 
RL -0.5m (Vol 4: Plans 10.18, 10.24).  At a depth of RL -1.5m, or about 1m below the MLWM, the top 
of geological clay layers was encountered (Figure 3.2.29, Vol 4: Plan 10.24).  These clays consisted of 
dense pink and white mottled clay with ironstone inclusions followed by a 200mm thick layer of 
similarly dense bright orange clay also with ironstone and degrading sandstone fragments (contexts 
8084 and 8083).  These layers were once terrestrial B-horizon clays prior to the last sea level rise 
during the Holocene.   
 
Once submerged, the clays were sealed by accumulations of alluvial sands and silts.  Over time, 
these become homogenised and devoid of visible organic material, except marine shell.  In TT11 
overlaying the clay layers was a 300mm thick deposit of coarse grey sand with a high frequency of 
degrading shell and shell fragments (context 8082, Figure 3.2.29).  This layer was an ancient layer, 
and had accumulated perhaps several thousand years ago.  The analysis of the environmental 
samples from this deposit are discussed below.  The shell-rich layer was sealed by 700mm of 
homogenous mid-grey coarse sand (context 8081) with very few inclusions of shell or other 
material.  This final layer of sand had been accumulating prior to 1788.  The dense frequency of 
shell in the lower deposit is the result of the shell fragments filtering through the sands over time 
and settling in a layer above the impervious clay.   
 
Ancient Shell Bed 
Analysis of the shell samples taken from the shell-rich layer 8082 confirmed that this deposit, and 
another similar shell-rich context, 8074 from TT9, were pre-1788 in date and the result of natural 
harbour depositional processes (Figure 3.2.30).45  The dominant species by weight was Mud oyster 
(Figure 3.2.32), a species observed in large numbers, along with Sydney cockle, in the estuaries 
around Sydney Harbour by Europeans in the late 18th century.46  However as this is a large species, 
the MNI quantities are more appropriate in determining the species range for the natural 
environment (Figure 3.2.32, Table 3.2).  While only nine MNI of Mud oyster were identified, much 
larger numbers of Rock oyster, Club mud whelk, but particularly Sydney cockle (63 MNI) were 
recorded.  The low numbers of oyster comparatively to cockle and ‘other’ could be explained by the 
distance of this sample from the rocky shoreline.  Oyster habitats are the rocky shoreline while 
cockles, and the majority of the ‘other’ species range, dwell in intertidal and mudflat areas.  The size 
range of Sydney cockle demonstrates a large proportion of valves measuring between 2-4cm and 4-
6cm.47  The large MNI of ‘other’ types comprises a total of 20 different shell types (see Carter 2010: 
Vol 3, Section 8.5).  The small-sized (<2cm) species Caltholotia fragum and Nassarius burchardi, in 
addition to juvenile Cerithidae shells make up the majority of this assemblage.  These species are 
common in the intertidal mud and sand flats of estuaries.  It is the presence of such large quantities 
of small-sized shell types, and the large quantities of juvenile Sydney cockle shell, that confirm that 
contexts 8082 and 8074 are natural deposits and not the result of cultural selection for 
consumption (Figure 3.2.31).48    
 
  

                                                           
45 Carter 2010: 17, Vol 3, Section 8.5. 
46 Carter 2010: 18 cf. Bradley 1969, Beaglehole 1955.  
47 Carter 2010: 14, Vol 3, Section 8.5. 
48 Carter 2010: 15-17, Vol 3, Section 8.5.  See also Carter 2010: 22 - discusses the dominance of cockle shell (92%) from 
the Aboriginal shell midden in Area 5 to illustrate a cultural selection rather than a natural deposition. 
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Figure 3.2.28: Plan of archaeological deposits and test trenches relating to the intertidal zone within Trench 

A, Area 7.  Extract from Plan 10.18 (Vol 4).    
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Figure 3.2.29: South-facing section of TT11 excavated to RL -1.7m showing geological clay layers sealed by 

dense shell and sand layers that formed the harbour foreshore prior to 1788.  The upper reaches of 
the final sand layer would have formed the foreshore prior to late 1830s reclamation.  Above the 
sand in this photo is a sandstone and clay reclamation fill.  Scale 1m.   

 
 

Shell type Total weight (g) % weight Total MNI %MNI 

Mud oyster 1596.7 11.5 9 4.3 

Sydney cockle 1018.9 21.8 63 9.8 

Rock oyster 537.6 21.1 27 3.5 

Club mud whelk 986.2 34.2 23 1.4 

Other types 531.9 11.4 520 81.0 

Totals 4671.3 100 642 100 

Table 3.2: Shell types from the combined analysis of natural harbour contexts 8082 and 8074.  Carter 2010: 
15.   
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Figure 3.2.30: Cockle and other shell fragments in context 8074, Area 7, below post-1788 sand deposits in 

TT9.  Scale 500mm.  

 

 
Figure 3.2.31: Unbiased sample from context 8082 displaying the range of shell types.  In the centre on the 

bottom line are juvenile to adult Sydney cockle shell.  The other small species are also common to 
estuarine mud and sand flat habitats.  Top row: example of shell debris (#4100).  Second row (left 
to right): Austrocochlea porcata (#4097), Velacumantus australis (#4091), Polinices sorditus 
(#4102), Bembicium auratum (#4096).  Third row: Corbula tunicata (#4094), Saccostrea glomerata 
(#4095), unidentified bivalve (#4098), Tapes dorsatus (#4092), mussel (#4093).  Fourth row: 
Pyrazus ebeninus (#4089), Nassirius burchardi (#4101), Bedeva hanleyi (#4088), Velacumantus 
australis (#4090).  Bottom row: Calthalotia fragum (#4087), Anadara trapezia (#4086), family 
Cerithiidae (#8082).  Scale 10cm.    
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Figure 3.2.32: Mud oyster shell from context 8074.  All are longer than 10cm.  Scale 10cm.   

 
 
Analysis of microflora from a sample (pollen sample #11) of context 8082 confirm the vegetation 
model for the foreshore of Darling Harbour prior to 1788.  This sample was moderately sparse in 
microflora, not unusual given the context’s location below MLWM.  Most common within the 
sample was casuarina, followed by low numbers of mangrove and eucalypt.49  The sample also 
contained an unidentified ‘cup’ micro-alga that had previously been found in estuarine sediments 
on the southwest coast of Western Australia along with trace numbers of banksia, broom spurge, 
native hops and broom heath, common to rocky shorelines above the MHWM.50   
 
Two cockle shell samples from the shell bed (context 8082) were submitted for radiocarbon age 
determination.51  One of the samples yielded a result of 5012 ± 29 BP and the other 3119 ± 28 BP.52  
These results confirm that shell within the deposit was ancient, suggesting that the layer had 
accumulated several thousand years ago.  The 2000 or so year age difference of the two samples 
indicates that shell had been accumulating and forming this shell bed for some time.   
 
Harbour Sand Deposits Pre and Post-1788 
Above the final homogenous sand layer 8081 were many thinner, localised bands and deposits of 
sands and silts (Figure 3.2.33, Table 3.3).  These formed the slightly undulating foreshore surface 
around the low tide mark roughly between RL -0.25. and -0.7m, just prior to the commencement of 
extensive reclamation in the late 1830s (Vol 4: Plans 10.18, 10.19, 10.23).  Several context numbers 
were assigned to these deposits and they were all interpreted as the result of harbour depositions 
after British settlement.  Mostly they consisted of coarse mid to dark grey sands with varying 
amounts of organic inclusions such as wood fragments, charcoal and shell fragments (Figure 3.2.34).  
Localised patches of dark grey to black fine silty clay (contexts 7920 and 8069) were present across 
Trench A (Figure 3.2.35).  This type of material forms a mudflat environment when it accumulates 
and stabilises in greater depths.  The patchiness of mudflat material in Trench A is due to the 
distance from the shoreline, head of the harbour, and the location below the MLWM.  This area was 
therefore subject to more dynamic harbour water movement that did not allow for the 
accumulation of mudflat silts.   

                                                           
49 Macphail 2010: 29, Vol 3, Section 8.6. 
50 Macphail 2010: 29, Vol 3, Section 8.6. 
51 Analysis by Radiocarbon Dating Laboratory, University of Waikato.  See also Vol 3, Section 8.10. 
52 For a more detailed discussion see Vol 3, Section 8.10. 
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TT1 TT6 TT7 TT8 TT9 TT10 TTA 

7920 dark 
grey/black 
silty fine 
clay 

8053 coarse 
grey sand 
with shell grit 

8059 coarse 
grey sand, 
infrequent 
shell 

8069 dark 
grey/black 
silty fine clay 

7919 dark 
grey coarse 
sand, 
infrequent 
shell 

8078 coarse 
grey sand, 
infrequent 
shell 

8058 coarse 
grey sand, 
infrequent 
shell  

7919 dark 
grey coarse 
sand, 
infrequent 
shell 

8079 coarse 
grey sand, 
infrequent 
shell 

 8073 coarse 
grey sand, 
infrequent 
shell 

8074? 8088 coarse 
grey sands 
with high shell 
frequency 

8053 light 
grey sand 
with shell 
grit   

Table 3.3: List of intertidal sand deposits from hand-excavated test trenches in Trench A, Area 7.   

 
 

 
Figure 3.2.33: Grey sand littered with wood and shell fragments, and patches of silty clay formed the 

foreshore surface at low tide in Trench A, Area 7.  The foreshore was located almost 3m below 
modern ground level.  View to southwest.  Scale 1m.   
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Figure 3.2.34: Below the MLWM the harbour deposits consisted of coarse grey sands and shell-rich layers.  
These deposits had been accumulating prior to 1788 and continued to do so until reclamation in 
the late 1830s.  Photo of TT9 (background) and TT10 within Trench A, Area 7.  View to east.  Scale 
500mm.   

 
 

Figure 3.2.35: Section of TT8 in Trench A, Area 7, showing the fine silty clay build-up (8069) at the MLWM 
just prior to 1840s reclamation.  This material seals the homogenous grey sand that had 
accumulated, perhaps over centuries.  Scale 1m.  

  



124 

_________________________________________________________________________________________
Casey & Lowe Archaeological Investigation 2008-2010 

Darling Quarter, Darling Harbour 

The analysis of the shell samples from these deposits (contexts 7919, 8058, 8059, 8073, 8078, 8079) 
suggest a post-1788 date.  The deposits overall had a different species composition to the pre-
historic deposits, most notably in the dominance of Rock oyster (Figure 3.2.39, Figure 3.2.40).  The 
increase in Rock oyster numbers and decrease in Mud oyster is one of the examples of 
environmental change as a result of British settlement.53  Sydney cockle was still present in 
considerable quantities, however the overall trend demonstrated by the post-1788 harbour 
deposits indicate a decline in the local Sydney cockle population.54  Pollen analysis from context 
8053 also confirms a likely post-1788 date to the upper layers of sand.  Along with microflora from 
natives such as casuarina, eucalypt, mangrove, broom spurge and raspwort was small number of 
cereal pollens.55  The cereal pollens were likely to have originated from either Dickson’s mill (1815) 
or Barker’s (mid 1820s).  Also identified in this sample was Cloacasporites sydneyensis.56 This 
evidence of human sewerage is a clear indicator of a post-1788 date.  It should be noted that it is 
possible, given the context’s location in the intertidal zone, that the cereal pollen and the human 
waste indicator had washed in from a later phase but prior to reclamation in the 1830s and 1840s.     
 
 

 
 
 
 
Figure 3.2.36: This graph of  the 
species distribution by weight of 
shell samples from the natural 
harbour shell deposits (8082 and 
8074) shows the slight dominance of 
Mud oyster with the other estuarine 
species well-represented.  Carter 
2010: 14 

 
 
 
 
 
 
 
Figure 3.2.37: This graph 
demonstrates the dominance of 
Rock oyster over lesser numbers of 
other species in the intertidal 
deposits (7919, 8058, 8059, 8073, 
8078, 8079) dated between 1788 
and extensive reclamation work in 
the 1840s.  Carter 2010: 13. 

 
 
 
 
 

  

                                                           
53 Carter 2010, Vol 3, Section 8.5. 
54 Carter 2010: 17, Vol 3, Section 8.5. 
55 Macphail 2010: 28, Vol 3, Section 8.6. 
56 Macphail 2010: 29, Vol 3, Section 8.5. 
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Three cockle shell samples from harbour sands that formed the post-1788 surface material of the 
foreshore in Area 7 were submitted for radiocarbon age determination.  These contexts were 7920, 
8053 and 8078.  The samples provided a wide range in ages; the shell from context 7920 yielded a 
date of 4192 ± 29 BP; the shell from 8053 yielded a date of 2710 ±26 BP; and context 8078 had a 
date of 549 ± 25 BP.  The date range of the shells further demonstrates that the natural foreshore 
environment was dynamic, and the sand bodies and other deposits that formed its surface, 
contained a mix of ancient shell deposits with newer ones, and included native and exotic, or post-
1788, pollens.   
 
Radiocarbon Age Determination of Area 7 Cockle Shell 
Analysis of shell from the naturally deposited sand bodies and shell bed in Area 7 provided 
information regarding the natural environment and changes that occurred following British 
settlement.  To further illustrate this, several shell samples were submitted for carbon-14 dating to 
the Radiocarbon Dating Laboratory, University of Waikato.  Two shell samples from the shell bed 
8082 were submitted to confirm that this deposit was an ancient shell bed.  Three samples from the 
upper levels of harbour sands (contexts 8053, 8078 and 7920) were also submitted.  The contexts 
were part of the foreshore surface prior to reclamation in the 1830s.  The shell ages from these 
contexts were intended to illustrate the nature of foreshore environments, and whether it was 
possible to distinguish ancient deposits from post-1788 ones. 
 
Methodology 57 
The species of shell dated from Darling Quarter was Sydney Cockle, Anadara trapezia.  This species 
was selected as it was both a suspension feeder, which was recommended for carbon-14 dating,58 
and also the second-most abundant shell species by weight in both natural harbour deposits and 
intertidal deposits in Area 7.  Atomic Mass Spectroscopy (AMS) carbon-14 dating was selected in 
preference to radiometric carbon-14 dating methods, as the sample sizes required for AMS dating 
allowed for individual shells to be dated, rather than a combined sample. 
 
The shell samples for dating were selected from those shells which had already been catalogued as 
part of the post-excavation analysis of Darling Quarter.  For contexts 7920, 8053 and 8078, this shell 
had been hand-collected from the deposits during excavation, while the catalogued shell from 
context 8082 came from an unbiased sample.  As part of the cataloguing process, these shells had 
been hand-washed in water, dried, and then stored in polyethylene snap-lock bags together with a 
paper shipping tag.  Before dispatching, the samples were weighed and placed in new polyethylene 
snap-lock bags.  They were double-bagged to separate the paper tags from the shell. 
 
All samples were dated through the University of Waikato, Radiocarbon Laboratory, New Zealand.  
The shells were dispatched to the laboratory on 31 March 2012.  The results were supplied to Casey 
& Lowe on 5 June 2012.  These have been summarised in Table 3.4 and are discussed in detail in Vol 
4, Section 8.10 of this report.   
 
Results 
The two shell samples from the shell bed 8082 dated between 1060-820 calBC and 3510-3325 calBC 
(95.4% probability).  These dates confirm the interpretation of this layer from the other 
archaeological data, that the shell bed was ancient, and that it contained shell several thousands of 
years old.  The two individuals selected from the context were around 2000 years apart in age.  This 
suggests that the shell bed had been forming for thousands of years.  Perhaps the shell bed was still 
in the process of forming at the time of British settlement, as individual shells were being filtered, 
with the aid of tidal movements, through the sand body above into the shell layer.   

                                                           
57 The methodology section has been written by Nick Pitt.  Vol 3, Section 8.10. 
58 Waikato Radiocarbon Dating Laboratory n.d. 
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There was also a wide age range from the shell samples submitted from the foreshore surface 
material; contexts 7920, 8053 and 8078.  Stratigraphic relationships, pollen analysis and shell 
species analysis indicated that these contexts were likely deposited after 1788 and prior to 
reclamation in the 1830s.   
 
The shell sample from context 8053 was dated to between 595-355 calBC (95.4% probability).  This 
context was sand that accumulated on the western side of a paling fence, erected along the low 
tide level in the early 1800s.  The pollen within the sand consisted of mostly natives, but also some 
exotics, in particular cereal pollens.  One fragment of blue-edged pearlware, dated c.1780-c.1860, 
was also found within context 8053.  The shell sample from context 7920 was dated to 2450-2200 
calBC (95.4% probability).  Context 7920 was a silt-rich deposit that was located above sand 8078, 
and was located around the low tide mark.  It was sealed by 1830s reclamation fill.  Within context 
7920 were a small number of historic artefacts.  This context was most definitely deposited in the 
early decades of the 1800s and yet contained ancient shell.  Context 8078 was located below 7920 
and was a sand deposit that was, like 8053, interpreted as being deposited in the early 1800s.  The 
shell sample from context 8078 was dated to 1675-1895 calAD (95.2% probability).  This was the 
youngest shell date obtained from the samples, with a age range that includes a post-1788 date.  
This may be evidence that not all the cockle shell found in the foreshore harbour sands were from 
ancient deposits, and that some do represent molluscs that were alive in the harbour in the last few 
hundred years.   
 
The age of the shell samples from these contexts indicated that the contexts contained a mix of 
ancient shell and pollens, and also a post-1788 shell species range, exotic cereal pollens and historic 
artefacts.  This demonstrates that the surface of the foreshore was in a constant process of 
formation, as the natural tidal influence moved, deposited, and mixed sands, shell and other 
materials.   
 
 

Waikato 
lab # 

Sample 
# 

Context Cat # Sample 
weight 

(g) 

δ
13

C 

(‰)59 

D
14

C (‰) F
14

C (%)60 Result 

(BP)61 

Calibrated 
date (68.2% 

prob.) 62 

Calibrated 
date (95.4% 

prob.) 

Wk-
33746 

1-8053 8053 3148 3 1.3±0.2 -286.4±2.3 71.4±0.2 2710±26 
500-

385 calBC 
595-355 calBC 

Wk-
33747 

2-7920 7920 3162 4 1.3±0.2 -406.6±2.2 59.3±0.2 4192±29 
2410-

2265 calBC 
2450-

2200 calBC 

Wk-
33748 

3-8078 8078 3042 3 1.0±0.2 -66.0±2.9 93.4±0.3 549±25 
1700-

1815 calAD 

1675-
1895 calAD 

(95.2% prob) 

Wk-
33749 

4-8082 8082 4086 15 0.3±0.2 -321.8±2.4 67.8±0.2 3119±28 
1000-

880 calBC 
1060-

820 calBC 

Wk-
33750 

5-8082 8082 4086 4 1.0±0.2 -464.1±2.0 53.6±0.2 5012±29 
3465-

3355 calBC 
3510-

3325 calBC 

Table 3.4: Summary of AMS radiocarbon dating of shell from Area 7.  

 
  

                                                           
59 Note from University of Waikato, Radiocarbon Dating Laboratory reports, “The isotopic fractionation, δ

13
C, is expressed 

as ‰ wrt [with regards to] PDB [Peedee Formation].”  Vol 3, Section 8.10. 
60 Note from University of Waikato, Radiocarbon Dating Laboratory reports, “F

14
C is also known as Percentage Modern 

Carbon (pMC).”  Vol 3, Section 8.10. 
61 Note from University of Waikato, Radiocarbon Dating Laboratory reports, “Result is Conventional Age or Percent 
Modern Carbon (pMC) following Stuiver and Polach, 1977, Radiocarbon 19, 355-363. This is based on the Libby half-life of 
5568 yr with correction for isotopic fractionation applied.”  Vol 3, Section 8.10. 
62 Calibrated dates from University of Waikato, Radiocarbon Dating Laboratory reports, using OxCal v4.1.7, (Bronk 
Ramsay 2010), using data from Reiner et al (2009), ∆R=4.25.  Vol 3, Section 8.10. 
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Area 6 Evidence 
Similar stratigraphy below the MLWM was present in Area 6, to the north and northwest of Trench 
A, Area 7.  Detailed archaeological recording below the water table was not undertaken in this area, 
however monitoring the remediation of an area of diesel contamination provided an opportunity to 
identify and photograph the harbour deposits below the reclamation fills (Figure 3.2.38, Vol 4, Plan 
10.7).  Forming part of the harbour floor was dense orange clay, similar to clay 8083 recorded in 
TT11, Area 7 (see above).  Overlaying this was an approximately 200mm thick deposit of shell and 
fragmented shell mixed with some grey sand, similar to deposit 8082 in TT11.  During the 
mechanical excavation through this layer it appeared to be dominated by juvenile and adult cockle 
shell.  Overlaying the shell layer was a 500 to 800mm deep homogenous deposit of coarse grey 
sand, similar to context 8081 in TT11.  The upper levels of sand appeared more banded, with 
relatively thin layers of sand interdispersed with clay deposits and dark grey to black silty clay 
lenses.  These sand and silty clay bands also appeared to be littered with woody debris.  The upper 
level of sands containing wood fragments and silt certainly accumulated post-1788.  An accurate 
height reading for the level of the foreshore in this part of Area 6 was not obtained but can be 
estimated at around  RL -0.2m.   
 
 

 
 
 
 
 
 
 
Figure 3.2.38: Interpretation 
of the naturally deposited 
material in Area 6 (west).  
The foreshore was at 
roughly RL -0.2m prior to 
Barker’s jetty development 
works in the late 1820s.  
Below this level were 
successive layers of silty 
clay, sands and clay, some 
deposited naturally after 
1788.  Photo taken looking 
west from close to the 
western limit of the 
basement excavation in 
Area 6.  5m Scale held by 
Amanda. 
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A large portion of the foreshore was exposed in plan in the northeastern part of Area 6 (Figure 
3.2.37, Figure 3.2.40).  Like Trench A, Area 7, a similar difficulty in confidently identifying pre-1788 
harbour deposits was also encountered.  Major development of this part of the foreshore began in 
the 1820s with the construction of a substantial jetty involving reclamation.  Therefore, the sands 
and silts recorded in this area formed the natural foreshore environment prior to this date.  Several 
small hand-dug test trenches through the upper layers of harbour sand revealed similar 
homogenous medium-grained, mid-grey sands to those recorded in Area 7 (Figure 3.2.41, Figure 
3.2.42).  The top of these sand deposits (context 8447 in TT26 and TT27, context 8378 in TT20 and 
context 8461 in TT22) were located just above the MLWM at between RL -0.35m and -0.2m, 
displaying a gradual slope westwards to the harbour zone.  It is likely that these contexts 
accumulated prior to 1788.   
 
The upper level harbour deposits were more likely post-1788 in date and were a mix of slightly 
undulating sands, sticky silty clay patches and woody detritus.63  Abutting and partial overlaying the 
sandstone shoreline were deposits of mid-grey sands with woody debris and charcoal inclusions 
and pockets of sticky silty clay (contexts 8481 and 8443).  These sands were located just above the 
MHWM at RL 0.6m at the highest point overlying the bedrock and gradually sloped westward into 
the intertidal zone (Figure 3.2.43).  At the western limit of excavation, similar organic-rich sands, of 
various shades of grey, were located at around RL -0.6m, the MLWM (contexts 8428, 8484, 8376).  
The sandy foreshore therefore sloped gradually westwards into the harbour from the rocky 
shoreline at just above high water at RL 0.6m to -0.6m over a distance of 15m.  As this range is 
essentially the full extent of the foreshore at low tide, this part of Area 6 is a good representation of 
the sand flats abutting the rocky shore prior to development.  There was some evidence for 
organic-rich silt or mud build up, but nothing that would constitute a ‘mudflat’.  This part of the 
shoreline jutted out into the harbour and would appear to have been exposed to more dynamic 
tidal movements.  This has also been discussed for the foreshore further northwest from this point 
where sands did not accumulate in the intertidal zone (see Section 3.2.5.2 Area 8 Evidence). 
 
Two samples from the intertidal zone in Area 6 were analysed for pollen remains.  Context 8445 
consisted of dark grey to black humic silt naturally deposited around a post-1788 timber ‘boat-
ramp’ structure.  The sample included casuarina, eucalypt, raspwort and mangrove, all 
representative of a natural environment.  The small percentage of cereal pollen suggests an early 
1800s date for the deposit.64  The similarly dated context 8483 also contained the same range of 
native species types, along with a slightly higher percentage of cereal pollen.  Exotic weeds, such as 
dandelion and wire-weed, were also present in the sample, indicating the spread of non-native 
weeds on what was vacant land at the time.65  
 
  

                                                           
63 Cryerhall, Hincks, Harrop 2010: 21-24 details the complicated sequence of deposition of these post-1788 harbour 
deposits.  Vol 2, Section 7.2, Area 6 Trench Report. 
64 Macphail 2010: 21-22, Vol 3, Section 8.6. 
65 Macphail 2010: 21, Vol 3, Section 8.6. 
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Figure 3.2.39: The foreshore in Area 6 abutted the rocky shoreline (yellow dashed line).  Sand had 

accumulated above the high water mark but mostly the junction between the sand and the 
sandstone was at about 0.4m, just below the MHWM.  Photo taken looking east towards the city 
showing the foreshore in relation to the modern street level. 

 
 

 
Figure 3.2.40: The full extent of the foreshore was exposed within Area 6 excavation limits.  This photo is 

taken looking west from the shoreline and the arrow points to the low tidal waters resting above 
grey sands littered liberally with organic detritus.   
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Figure 3.2.41: Detail of TT27 showing homogenous mid grey sands 8447 below later organic build-up and a 

timber boat ramp. Scale 1m.   
 
 

 
Figure 3.2.42: Detail of if TT20 at the western limit of Area 6 showing homogenous grey sands 8378 below 

1820s jetty infill (bands of yellow and grey sands with tip lines).  The water indicates the low tide 
level.  Scale 1m.  
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Figure 3.2.43: Harbour sands 8481(yellow arrows) overlying the rocky shoreline 8474 in the eastern part of 

Area 6.  These sands accumulated above the high water mark at around 0.6m and sloped gradually 
westwards towards the harbour zone.  View to the southeast.   

 
 
Area 5 Evidence 
Soil and pollen samples were taken from the sediments within and below the Aboriginal midden 
site but above the sandstone bedrock.  A detailed discussion of the results of the analyses is 
presented in a separate report (Aboriginal Archaeological Excavation Report in Vol 3, Section 8.9).  
Three layers of pre-British settlement soil over sandstone bedrock were identified and described by 
Lawrie as yellow and grey mottled sandy clay C-horizon followed by pre-midden black loamy sand 
A-horizon, then followed by pre-British settlement topsoil consisting of black sand with brown 
streaks and many shell inclusions.66  The two soil samples that were analysed confirmed the pre-
1788 date for the midden site.  This was indicated by the low nutrient content, suggesting that the 
midden site had not received deposits of animal manure or human waste common to Colonial-
period soils.67  The lack of contamination from industrial activity was also noted in the lack of heavy 
metal concentrations in the samples.68   
 
The microflora from the pre-midden soil horizon is wholly dominated by casuarina and is likely to 
represent the Casuarina glauca-Eucalyptus robusta swamp forest that was characteristic of the 
Darling Harbour foreshore environment before British settlement.69  Microflora in the midden soil 
layer is again dominated by casuarina, and also fungal spores and microbial nodules.  Macphail 
suggests that casuarina colonised the midden after its abandonment and that the high fungal spore 

                                                           
66 Lawrie 2011: 1, Vol 3, Section 8.7. 
67 Lawrie 2011: 2, Vol 3, Section 8.7. 
68 Lawrie 2011: 3, Vol 3, Section 8.7. 
69 Macphail 2010: 17, Vol 3, Section 8.6. 
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content reflects nutrient-rich waste percolating into the sand from the shell midden and therefore 
contemporary with the midden.70 
 
Area 9 Evidence 
Only a small portion of the southwest corner of Area 9 was within the basement.  The excavation 
demonstrated that the shoreline was in almost an east-west alignment through this area (Figure 
3.2.26).  This was abutted by coarse grey sands that formed the surface of the intertidal zone.  
Open-area excavation to expose the foreshore was not undertaken in Area 9.  Instead test trenching 
(TT69 and TT59) and analysis of auger-cored soil and pollen samples provided information about 
the natural environment in this location (Figure 3.2.17).   
 
TT69 was excavated in an east-west alignment and the top of the sandy intertidal zone located 
between RL 0m in the east and -0.3m a further 15m west (Vol 4: Plan 10.38, 10.40).  Only the top of 
the gradually sloping mid grey coarse sand body was exposed (context 9272).  The sand had 
infrequent inclusions of dark grey to black silt pockets and a small hand-dug test pit into the deposit 
confirmed that is was homogenous and devoid of organic inclusions.  This material formed the 
foreshore surface in this area prior to extensive landscape modification associated with the 1820s 
jetty construction.  The sand appeared to be subjected to the same tidal dynamics as Area 7 and 
Area 6 as there was little build-up of silts and organic matter prior to development.   
 
 

 
Figure 3.2.44: TT69 was excavated in an east-west alignment and was 15m in length.  The pre-development 

foreshore surface was represented by context 9272 and was located around the mean sea level 
(arrow).  The material above this in the photo consisted of redeposited harbour sands, likely the 
result of a natural deposition process that formed a sand bank.  View to southwest.  Scale 1m.   

 
  

                                                           
70 Macphail 2010: 16-17, Vol 3, Section 8.6. 
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TT59 was located to the northeast of TT69 and a little closer to the shoreline (Vol 4: Plan 10.38; 
Figure 3.2.17).  An auger core soil sample was taken from the base of a smaller test pit within TT59 
(Table 3.5).  At approximately RL 0.3m the top of natural deposits were located below 1820s fills 
(Figure 3.2.45).  The various clay and sand layers gave some indication of how the natural soil 
profile was formed in this location.71  The lowest layer in the sample around the MLWM consisted 
of dark grey waterlogged clayey sand with bands of light grey sandy clay, located from RL -0.35m to 
-0.55m+.  Over this was 350mm of bluish grey waterlogged light to medium dense and impermeable 
clay.  These layers formed in the late Holocene and were permanently waterlogged.  Lawrie 
suggests that the thin clay and sand layers at the low tide level formed as a result of individual 
rainfall or flood events, and probably in shallow non-tidal water.72  The bluish clay above he 
interprets as forming in a quiet and protected area, most likely in a shallow fresh water lagoon.73  
The fresh water environment interpretation is based on the very low chloride concentration in the 
sample, that suggests the soil was waterlogged with fresh not salt water.74  Nutrient levels in both 
these layers were very low, typical of bushland soils that have never been cleared or cultivated.75 
 
 

 
 
 
 
 
 
 
 
 
 
 
Figure 3.2.45: An augured 
soil sample was taken from 
natural deposits identified 
in TT59 in Area 9.  The core 
was taken (yellow circle) 
from the top of natural at 
around 0.3m to a depth of 
900mm below, or RL -0.6m.  
Scale 2m. 

 
 
 
 
 
 
 
 
 
 
  

                                                           
71 Lawrie 2011: 6, Vol 3, Section 8.7. 
72 Lawrie 2011: 6, Vol 3, Section 8.7. 
73 Lawrie 2011: 6, Vol 3, Section 8.7. 
74 Lawrie 2011: 6, Vol 3, Section 8.7. 
75 Lawrie 2011: 6, Vol 3, Section 8.7. 
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Above the bluish clay were thinner layers of sands and clays that formed more recently due to the 
increased present of organic matter.  At RL 0.15m was 150mm of dark grey clayey sand with plant 
debris.  This was followed by greyish brown light clay with plant debris inclusions.  At the top of the 
sample and forming the youngest layer of natural soil was 100mm of dark grey light clay with many 
fibrous roots resting on a layer of brown harbour sand.  The layers of sand and clay with plant 
debris were formed as a result of rain and flood events.  Lawrie suggests that this material signifies 
a quiet backswamp environment.76  The upper layers containing plant roots indicate the absence of 
tidal action, even though the elevation is below the MHWM.  Some natural or man-made barrier 
along the shoreline may have been protecting this layer from tidal erosion.77  In the mid 1820s, a 
substantial jetty, involving reclamation, was built in this location.  The construction process would 
have taken some time, and would have allowed for naturally deposited material to continue to 
accumulate, and plants to propagate in a tide and wave-free lagoon-type environment.  
 
Lawrie’s interpretations of the environment from this soil sample as a one-time freshwater lagoon 
or backswamp in Area 9 is interesting as it differs from the intertidal foreshore environments of 
Areas 6 and 7.  While detailed soil analysis was not undertaken for these other areas, the foreshore 
presented as being a sand flat subject to dynamic tidal action as there was little build-up of silts or 
inclusions of organic materials such as plant roots and debris.  The foreshore in Area 9 was closer to, 
and may have been sheltered by the sandstone shoreline to the north.  The projecting part of the 
shoreline surveyed on the 1823 plan and confirmed archaeologically in Area 6 may have influenced 
the harbour tidal movements and depositions to the southeast in Area 9, causing perhaps 
sandbanks that sheltered the area.  Freshwater influences are likely due to creeks falling from the 
eastern sandstone ridge line and exiting into the harbour at this point.  Though none are depicted in 
this location on early surveys, creeks or water channels are present on sketches and plans from the 
later 1820s.78  The construction of a mill pond to collect freshwater in the later 1820s in this 
location also strongly suggests the presence of at least one creek (discussed below).   
 
A sample from a sandy natural deposit above the MHWM in Area 9 (context 9514) was analysed for 
fossil pollen content.  Context 9514 was identified in TT70 and TT72 and was located between 0.8m 
and 1.1m, therefore above high tide levels.  It consisted of blackish grey humic sand and rested on 
the sandstone bedrock.  The microflora was dominated by casuarina, eucalypt and trilete fern 
spores, also present were trace numbers of mangrove and the exotic weed, dandelion.79  Macphail 
suggests that the presence of mangrove and dinoflagellates (marine plankton, also common in 
freshwater habitats) demonstrate that context 9514 was influenced by periodic saltwater 
inundations.  The sample demonstrated that the natural environment, as expected, was dominated 
by Casuarina glauca-Eucalyptus robusta swamp forest and the sample was taken in a location that 
was close to the mouth of a creek that was vegetated by ferns as indicated by the fern spores.80  
The date of the deposit is post-1788 due to the presence of the exotic weed but most likely prior to 
1815 and the establishment of the first flour mill by Dickson just to the south of the site as there 
were no cereal pollens present.   
 
  

                                                           
76 Lawrie 2011: 6, Vol 3, Section 8.7. 
77 Lawrie 2011: 6, Vol 3, Section 8.7. 
78 See Section 3.2.5.5 for discussion of the evidence for creeks. 
79 Macphail 2010: 38, Vol 3, Section 8.6. 
80 Macphail 2010: 38, Vol 3, Section 8.6. 
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Depth  cm Profile features Comment 

 
 
 
 
 
0 (RL 0.3m) 
 
 
 
10 
 
 
 
 
15 
 
 
30 
 
 
65 
 
 
90 (RL -0.6m) 

Height datum RL 1.02m at top of drain, 40cm 
above a layer of mixed fill 25 cm thick; abrupt 
boundary to 
 
 
Dark grey light clay with many fibrous roots; rests 
on a layer of brown beach sand 5cm thick; high 
tide level at approx depth of 7cm  
 
Grey brown light clay containing preserved plant 
debris 
 
 
 
Dark grey sandy clay to clayey sand with plant 
debris 
 
Bluish grey waterlogged light medium clay, dense 
and impermeable; abrupt boundary to 
 
Dark grey clayey sand with bands of light grey 
sandy clay; waterlogged throughout  
 
Maximum depth of inspection 

High tide level approx. RL 0.3m, 
equivalent to 72cm below top of 
drain 
 
 
Lower part of former topsoil, 
with remnant of beach sand 
underneath 
 
Lagoon or wetland floor; 
sampled 0-15cm (including 
topsoil from above but omitting 
beach sand layer) 
 
Sampled 15-30cm 
 
 
Sampled 30-45cm  
Potential acid sulphate layer 
 
Sampled 65-90cm 
potential acid sulphate layer 
 

Table 3.5: Description of soil layers from the auger core through natural deposits in TT59, Area 9.  Lawrie 
2011: 5. 

 
 
3.2.5.5 Evidence for a Creek and a Sandbank  
The early surveys include the major creeks, and several smaller ones, entering the head of Darling 
Harbour.  No other creeks are depicted on either side of the harbour.  Broadbent suggests that the 
small bays and coves along the western side of the Pyrmont peninsula would have been fed by 
small creeks and uses his reconstructed topography to extrapolite the courses of nine likely 
watercourses.81  Though the harbour’s original eastern shoreline was not as indented by as many 
coves and bays as the Pyrmont side, within the Darling Quarter site a small bay or cove was created 
by the change in the shoreline’s trajectory towards the northwest through Areas 9, 6, 5 and 8.  This 
area is just to the southwest of the base of a steeply graded decline (Bathurst Street) from the ridge 
(George Street).  Based on this topography, a watercourse of some sort was very likely to have 
existed, either a permanent small creek or one that flowed during heavy rain, and entered the 
harbour in this location.   
 
When this land was advertised for sale by John Smith in 1822, the sale notice said that the land 
included ‘a constant supply of excellent fresh water’.82  Later development in this area also lends 
support to there once being a natural creek mouth here.  In the mid 1820s, Thomas Barker bought 
Cooper & Levey’s steam-powered flour mill.  He invested in a development program that included 
the construction of a mill pond to supply freshwater for the mill’s steam engine.  This mill pond was 
located in Areas 9 and 7, within the small cove or bay area and its construction included extensive 
earthworks and a timber retaining wall on the harbour-side.  It was presumably located here in 
order to retain water flowing into the harbour from a watercourse.  A sketch of Barker’s mill dated 
to 1828-1830 depicts what appears to be a watercourse entering the mill pond from the northeast 

                                                           
81 Broadbent 2010: 59.   
82 Sydney Gazette 21 June 1822, p 2(2). 
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(Figure 3.2.46).  Several mid 19th-century plans and sketches record that the mill pond was fed 
from the east by one or two watercourses.  The 1833 survey shows a watercourse crossing below 
Kent and Sussex Street, and though presumably it entered Barker’s land, it was not recorded as 
flowing through his property (Figure 3.2.47).  A detailed sketch of Barker’s mill yard dating to 1847 
shows a channelised ‘drain’ in the same location as depicted on the 1828-1830 sketch, and another 
entering the pond from the east (Figure 3.2.48).  Barker was collecting and storing freshwater from 
enhanced watercourses or drainage channels into the mill pond.  However, it is not known whether 
these drains had evolved from natural creeks that existed prior to 1788.  Changes in natural 
drainage patterns may have occurred after settlement due to increased erosion following land 
clearance and development, creating new ‘natural’ watercourses that were later enhanced, 
redirected and channelized as part of stormwater management in the general area.  
 
 

 
Figure 3.2.46: Sketch of Barker’s mill dating from 1828-1830 showing the location of the mill pond (green 

arrow) and a watercourse entering it from the northeast (purple arrow).  A Hallen: Surveyor’s Field 
Book 347 [c.1828-1830].  Reel 2628 (SRNSW). 
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Figure 3.2.47: Two sections of the 1833 survey showing the watercourse crossing below Kent and Sussex 

Street just to the northeast of Barker’s mill and the site.  Extract from City Section Survey Plans, 
1833 (with 1880s additions in red) Section 10 and 11, City of Sydney Archives. 

 

 
Figure 3.2.48: Sketch of Barker’s mill dating to 1847 showing two ‘drains’ entering the mill pond from the 

east and northeast.  Sydney University Archives, 1847.  
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The environmental samples also indicate that there was influences from a natural source of 
freshwater in this part of the site.  Lawrie interprets the soil found below the mill pond in Area 9 
between approximately RL -0.35m and 0m as being formed during the late Holocene in a quiet, 
protected location behind a beach, and was most likely part of a shallow freshwater lagoon capable 
of trapping muddy sediments.83  The very low chloride concentration in this soil layer adds to 
Lawrie’s interpretation that the soil layer was waterlogged with freshwater not saline.  A creek 
flowing into this part of the harbour would have been the source for this freshwater.   
 
To the west and southwest in Area 6 and 7, there was little convincing evidence for a natural 
barrier, such as a beach, sandbank or levee, that would have helped form and protect such a 
freshwater lagoon.  Perhaps the churned sand and silt deposits above the harbour floor sands 
revealed in TT69 in Area 6 can be interpreted as evidence of a naturally formed sandbank in the 
intertidal sand flat (see Figure 3.2.27 for location of TT69).  The north-facing section of this test 
trench illustrated that the churned sands and silt (contexts 9270 and 9271) sloped from west to 
east, back toward the shoreline (Figure 3.2.49).  Perhaps this represented a cross-section through a 
naturally formed low sandbank that acted to retain a lagoon of freshwater as suggested by the soil 
analysis, and protect it from saltwater inundation.  This possible feature and creek location has 
been interpreted in the graphic below (Figure 3.2.48). 
 
 

 
Figure 3.2.49: North-facing section of TT69 with a yellow dashed line to indicate the top of the possible 

naturally formed bank material located in the intertidal sand flat west of the likely location of the 
creek mouth.  View to southwest.  Scale 1m.   

 
 
  

                                                           
83 Lawrie 2011: 6, Vol 3, Section 8.7. 
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In Area 7 shells from a naturally accumulated layer (8082) below the MLWM demonstrated the 
species range expected from an estuarine habitat; a tidal environment where fresh, and salt water 
mix.  The context contained 20 different shell type (listed in Appendix 9 of Carter’s 2010 report; Vol 
3, Section 8.5).  The small sized (<2cm) species Caltholotia fragum and Nassarius burchardi, in 
addition to juvenile Cerithidae shells make up the majority of this assemblage.  These species are 
common in the intertidal mud and sand flats of estuaries.84  Trilete fern spores from a sample of 
naturally deposited sand above the MHWM in Area 9 suggest that a creek existed nearby as the 
ferns are common to creek banks. 
 
3.2.5.6 Intertidal Zone Reconstruction 
The early historic plans do not present an accurate survey of the intertidal zone along Darling 
Harbour’s eastern shore, instead it is illustrated with shading (for example Harper’s 1822 plan, 
Figure 3.2.15).  The archaeological evidence from Darling Quarter can be used to reconstruct fairly 
accurately the nature and extent of the intertidal zone just prior to, and in the early years of British 
settlement (Figure 3.2.50).  The Darling Quarter site is located not far to the north of the head of 
Darling Harbour where extensive intertidal sand and mud flats existed.  Within the site the intertidal 
zone was extensive, consisting of a gradually sloping surface comprised of thick deposits of medium 
and coarse mid to dark grey sands capped with thinner bands of sands, silt pockets and woody 
detritus.  Closer to the low water mark the rock surface displayed gentle undulations, a result of 
water action and deposition.   
 
Under the homogenous sand deposits and the low water mark was a layer densely packed with 
whole and fragmented marine shell.  This distinctive shell bed contained a whole range of shell 
species, with notably high proportions of juvenile to adult cockles.  Also included were many other 
smaller species common to intertidal sand flat environments.  The abundance of cockle shells in the 
natural environment was noted in Darling Harbour’s early name Cockle Bay.  Smaller areas of 
flattish weathered sandstone bedrock with no sand deposits formed part of the intertidal zone to 
the north of the site.   
 
In the southern part of the site the foreshore stretched westward from the shore for at least 50m 
(Figure 3.2.50, Vol 4: Plan 9.2).  This area was likely part of a small cove or bay formed and 
protected to the north by the change in the shoreline’s trajectory from north to northeast.  Further 
north the sand flats decreased significantly in size to perhaps just 10m to 20m off the rocky 
platform below the high water mark in Area 8.  This is likely due to changes in harbour water 
dynamics and deposition patterns as the shore jutted out in a northwestly trajectory and the 
bedrock shelved steeply below the low water mark.   
 
A creek (or creeks) flowed into this sheltered cove and the environment around it was influenced by 
freshwater.  The archaeology suggests that a lagoon of freshwater had formed here and that it was 
protected from tidal saltwater inundation by a sandbank (Figure 3.2.51, Vol 4: Plan 9.3).  These 
natural features were later exploited by the flour millers that developed the land in the 1820s.  The 
creek-filled lagoon was enhanced to make the mill pond that supplied the mill’s steam engine with 
fresh water.   
 
The shell bed was ancient and had started to form several thousand years ago.  The sand layers 
forming the surface of the harbour floor above the shell bed were more influenced by dynamic tidal 
movements.  These sands contained shell that ranged from several thousand to just a several 
hundred years in age.  They also contained the range and ratio of shell species that the harbour 
supported following British settlement just over 200 years ago.  Pollens from both native and 
introduced or exotic species were trapped with the sand layers, or perhaps filtered through them.  

                                                           
84 Carter 2010: 15, Vol 3, Section 8.5. 
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The intertidal zone was ever evolving and changing.  The formation of the harbour floor was a 
naturally occurring process, which on the Darling Quarter site showed some evidence of the 
environmental changes that occurred following British settlement but prior to its development in 
the 1820s.   
 
There was no clear evidence in this phase for the reported extensive shoaling and increased sand 
and silt depositions resulting from land clearance and development in the early years of settlement.  
For the most part, the sand layers that formed the surface of the intertidal zone represented 
normal deposition processes of an intertidal harbour environment.   
 
 

 
Figure 3.2.50: Reconstruction of the intertidal zone and sand flat within the Darling Quarter site using 

Harper’s 1822 plan as a background and also showing the wider context and location of modern 
streets and buildings.  It consisted of an expansive sand flat (grey shading) and areas of flattish 
sandstone platforms (mustard shading).  Extract from Cryerhall, Plan 9.2 (Vol 4).  
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Figure 3.2.51: Interpretation of the foreshore environment prior to development in the 1820s using 

Harper’s 1822 plan as the background.  Possibly two creeks flowed into the harbour.  Sheltered 
within a small cove and possibly protected by a sandbank, a lagoon of freshwater formed.  Extract 
from Cryerhall, Plan 9.3 (Vol 4). 

 
 
3.2.6 Discussion of Results 
A model for the natural environment of the site has been created from analysis of the geology and 
soil types, descriptions from early sources, illustrations and surveys.  The Darling Quarter site is 
located on the eastern foreshore of Darling Harbour.  The site included a bay or cove with intertidal 
sand or mudflat abutting a rocky sandstone shore.  Offshore, the harbour waters were shallow, 
recorded on an early chart as being just three or so feet at low tide.  To the south, the head of the 
harbour consisted of extensive mudflats that supported mangrove and saltmarsh plant 
communities.  Benson & Howell suggest the mudflats, and therefore the mangroves, extended 
northwards past the Darling Quarter site.  To the immediate east, the site was fringed with swamp 
forest species such as Swamp Mahogany and Swamp Oak.  Further east, the Hawkesbury sandstone 
ridge supported woodland including Red Bloodwood, Scribbly Gum, Banksia and She Oak.  On early 
historic plans, a creek or watercourse, with perhaps a tributary, existed into the harbour within the 
site.  The estuarine sand or mudflat environment supported a number of shell species such as 
Sydney cockle, an abundant resource at the time of British settlement.   
 
The archaeological evidence further refined this model.  Open area excavation in Area 6, 5 and 9 
confirmed that the rocky shoreline changed trajectory as the early surveys indicate, thereby 
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creating a sheltered bay or cove to the south.  The intertidal area was mostly formed with coarse 
grey sands with very little evidence for substantial build-up of silts or other mudflat material.  Fossil 
pollens from the sand flat material and other natural deposits indicate that the immediate area was 
dominated by swamp forest species, with a minor mangrove component.  Also confirming this the 
wood samples from the Aboriginal midden site were identified as Casuarina glauca, or Swamp Oak.  
The evidence from the Darling Quarter site discounts the existence of mudflat in this location.  
Instead, extensive sand flats stretched from the shore for up to 50m at low tide.  This means that 
mangroves and saltmarsh species of mudflat habitats at the head of Darling Harbour appear not to 
be dominant further north.   
 
The mouth of predicted creek would have been located just within the site boundaries, and the 
archaeological evidence does support its existence.  Analysis of soil samples from Area 9, within the 
cove or bay area and close to the shore where the creek is likely to have existed, confirm freshwater 
influences during the late Holocene.  In fact, this area may have once been a shallow freshwater 
lagoon, protected behind a sandbank or other such naturally formed feature.  This freshwater 
lagoon may not have been long-lasting or permanent, and it is not known with certainty that it 
existed in the natural environment in the early decades of British settlement.  The fern spores 
identified within a natural deposit in Area 9 originated from a damp habitat nearby, such as a creek 
bed.  Such evidence suggests the creek existed prior to British settlement, though none were 
recorded on early surveys.  Lending further support to this interpretation, this area was later 
developed as a mill pond to retain water from two watercourses.   
 
Samples from an ancient shell bed below the water table contained a wide range of estuarine 
species.  Within the sample was a high proportion of Sydney cockle, common to intertidal sand flat 
habitats.  Shell from the Aboriginal midden consisted of mostly cockle.  The dominance of cockle 
within the natural environment certainly supports the historic accounts and gives substance to the 
name Cockle Bay.  Also identified in the ancient shell bed were mud and rock oyster, and club mud 
whelk.  Rock oysters as the name suggests attach to rocks in the mid to low tide range, and in the 
pre-1788 environment were attached to the rocky shore.  Mud oysters were also noted by 
Europeans in the late 18th century to be in abundance in the estuaries of Sydney Harbour.  It would 
seem from the shell samples that they were not abundant in the natural environment of the Darling 
Quarter site.  This may explain why mud oyster was not found within the Aboriginal midden 
material, rather than their absence being explained by a cultural preference for or easier harvesting 
of cockle over mud oyster in this locality.    
 
The radiocarbon age determination of cockle shell samples from the natural deposits yielded a wide 
range in age.  Shell from the ancient shell bed were several thousands of years old, and the two 
dates obtained were almost couple of thousand of years apart.  Above the shell bed were deep 
deposits of grey sands, the surface of which contained organic detritus, such as twigs and other 
plant-related litter, typical of an intertidal sand flat.  Shell and pollen within these layers displayed a 
range of pre-1788 and post-1788 characteristics.  The archaeological evidence, in particular the 
environment samples, from the site illustrates the natural processes of harbour deposition in an 
intertidal sand flat environment.  Heavy organic material, such as shell, filters overtime through the 
sand and becomes trapped above the clay and sandstone floor forming a shell bed over thousands 
of years.  During this process further sands and silts are deposited by harbour tidal movements and 
from the rivers and creeks that flow into the harbour.  This action facilitates the movement of 
material through the sands, and also mixes the heavier content, such as the shell.   
 
Refining the model for the natural environment of the Darling Quarter site is important in 
understanding why and how this location developed in the 19th century.  The natural attributes of 
the site and its extensive intertidal sand flat both necessitated and facilitated the establishment a 
substantial jetty that included an area of reclaimed land for Barker’s mill in the 1820s.  The likely 
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existence of a natural lagoon fed with freshwater from a creek became an obvious location for the 
mill pond to retain water for the mill’s steam engine.  The success of the extensive reclamation 
projects undertaken by Barker and Brooks to the south in the 1830s and 1840s was partly due to 
the existence of the sand flats.   
 

 
3.3 Aboriginal Occupation 
 
3.3.1 Introduction 
Prior to 1788, the site was part of the Eora territory.85  The Eora people comprised several clans 
that shared a common language and a saltwater economy.86  They inhabited a varied landscape 
that stretched from the Georges River in the south to Pittwater in the north, and inland along the 
drowned river valley mouth to Parramatta.87  The Cadi clan occupied the southern side of Port 
Jackson, extending from South Head to Long Cove, and incorporating the study area.  The antiquity 
of the Cadi people remains unknown, but archaeological evidence has confirmed a continued 
presence of Australian Aboriginal stone technologies and exploitation of the resources around the 
harbour over several thousand years.88 
 
 

 
Figure 3.3.1: This engraving by Philip Slaeger of a John Eyre drawing indicates continued Aboriginal 

occupation in the area into the 19th century.  A Native Camp Near Cockle Bay, New South Wales, 
1813.  From Absalom West, Views in New South Wales, 1813–1814 [and] historical account of the 
colony of New South Wales, 1820-1821. 

 

                                                           
85 The term Eora has typically been applied to describe a group of clans for which there may have been no collective word 
prior to European settlement.  The area south of Port Jackson may have been populated by speakers of a coastal Darug 
dialect, or some other dialect.  This is discussed in Attenbrow 2002: 30-36. 
86 http://www.sl.nsw.gov.au/discover_collections/history_nation/indigenous/eora/ 
87 Willsteed, Smith & Bourke 2006. 
88 Willsteed, Smith & Bourke 2006. 
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The earliest radiometric dates for Aboriginal occupation in the Sydney region stretch beyond 40,000 
BP, but the area may have been occupied prior to this.89  Dates become more frequent from about 
14,000 BP, with numerous dates from a variety of sites throughout the area in the last 6000 years.  
Multiple Aboriginal sites have been identified near the Darling Quarter site, including stone tool 
scatters, shell middens, and engravings, all within 3km of the Darling Quarter site.90  The KENS site, 
one kilometre to the north of Darling Quarter and in a similar proximity to Darling Harbour yielded 
close to 1000 artefacts and dated from 2,800 BP to British arrival.91 
 
3.3.2 Archaeological Evidence 
Monitoring and testing for archaeological evidence of Aboriginal occupation was undertaken during 
the archaeological program (Figure 3.3.2, Figure 3.3.3).92  A number of 1m by 1m test trenches were 
excavated in Area 7 on the northern boundary with Area 9.  These test trenches were located well 
within the intertidal zone and as expected did not contain any Aboriginal artefacts or other cultural 
material.  Test trenches through the historic reclamation fill to the bedrock or natural sands in Area 
8 were monitored and no Aboriginal archaeological remains were uncovered.  In Area 5 however, 
monitoring and test trenching revealed the remains of a shell midden on the rocky foreshore.  This 
was excavated by Comber Consultants and a detailed report on the results and analysis is included 
as Section 8.9 in Vol 3 in this report (Vol 4: Plan 10.2). 
 
 

 
Figure 3.3.2: Graphic showing the location of the Aboriginal test trenches in Areas 8 and 7 and the shell 

midden salvage excavation in Area 5, within the basement area (purple outline).  Harper’s 1822 
plan has been used as a background to indicate where the original shoreline was.  Cryerhall.    

                                                           
89 Attenbrow 2002: 18-21. 
90 Comber Consultants 2012, Vol 3, Section 8.9. 
91 Steele 2006. 
92 Work undertaken by Comber Consultants. 
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3.3.2.1 Aboriginal Shell Midden 
In Area 5, a total of 37 1m by 1m test trenches were excavated in the location of the shell deposit 
(Figure 3.3.3, Vol 4: Plan 10.2).93  The shell deposit was spread over a rocky outcrop that was above 
the high water mark and mixed with harbour sand material in the intertidal zone (Figure 3.3.4).  Of 
the 145kg of shell material collected for analysis from the midden, Sydney cockle (Anadara trapezia) 
was the dominant species at 90.57 per cent of the MNI.  Other species included Sydney Mud Whelk 
and Sydney Rock Oyster.  There was a notable absence of juvenile shells, indicating that the shells 
were culturally selected for consumption.  The soil analysis also supports this interpretation as 
charcoal and ash from cooking fires were present in the soil.94   
 
Ten artefacts were found in association with the shell deposit.95  These consisted of four flaked 
pieces of chert, three chert flakes, a silcrete flake and a flaked piece of quartz.  There are no known 
sources of chert in the immediate area, and the closest source is Plumpton Ridge about 40km to the 
northwest.  This suggests that the Cadi traded with the people from this region (Bool-bain-ora) to 
obtain suitable raw materials for stone tools.96  The artefacts may have been used to open the 
shellfish or gut fish.97 
 
The location of the shell midden material on a rock outcrop above the high water mark and within 
the sands in the intertidal zone, indicated that this midden had most likely been re-deposited by 
tidal action.98  The inclusion within the midden material of rounded pebbles, some water-worn 
shells and marine grit further supports this interpretation.   
 
 

 
Figure 3.3.3: Aboriginal shell midden during excavation.  Comber Consultants.  Scale 1m.  

                                                           
93 Comber Consultants 2012: 14, Vol 3, Section 8.9. 
94 Comber Consultants 2012: 32, Vol 3, Section 8.9. 
95 Comber Consultants 2012: 21, Vol 3, Section 8.9. 
96 Comber Consultants 2012: 34, Vol 3, Section 8.9. 
97 Comber Consultants 2012: 32, Vol 3, Section 8.9. 
98 Comber Consultants 2012: 32, Vol 3, Section 8.9. 
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Figure 3.3.4: Detail of the shell deposit that formed the remains of the Aboriginal shell midden in Area 5.  

Scale 1m.  Comber Consultants.   

 
 

  


