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EXECUTIVE SUMMARY

.

Sydney Harbour Foreshore Authority (SHFA) propose to redevelop Darling Walk at Darling
Harbour. The aim of the redevelopment is to deliver a new commercial development,
consistent with the Metropolitan Strategy and the planning objectives for Darling Harbour.
The proposed redevelopment of Darling Walk will create a mixed use development that
promotes activity throughout the week, public holidays and weekends. Lend Lease
Development (Millers Point) are the development proponent who will have designed,
developed and delivered the new commercial office and retail development, which is now
known as Darling Quarter.
To ensure that the Aboriginal cultural heritage significance of the subject Area is was
adversely impacted upon by the proposed redevelopment, Casey & Lowe on behalf of
SHFA commissioned an archaeological survey and cultural heritage assessment. That
assessment was undertaken in August 2008 (Comber 2008). As a result of that assessment
it was recommended that sub‐surface archaeological test excavations be undertaken prior
to the redevelopment. Lend Lease commissioned that testing and this report details the
results of the testing. The testing was approved under Part 3A of the Environmental
Planning & Assessment Act 1979 and undertaken in accordance with the Research Design
attached at Appendix A. The testing was undertaken in association with the Metropolitan
Local Aboriginal Land Council (MLALC).
Traditionally the land had been occupied by the Cadi who spoke a Darug dialect. A midden
with ten artefacts was salvaged during the excavations. The evidence indicates that the
Cadi gathered shellfish, predominantly Anadara trapezia (Sydney Cockle/Mud Ark), fished
and then cooked and ate their food whilst sitting on a sandstone outcrop overlooking the
Harbour. The artefacts were predominantly chert and as there does not appear to be a
local source of chert, it is highly likely that the raw material was traded with people from
west of the Harbour on the Cumberland Plain.
It is recommended that interpretation of the midden and the history of the Cadi be
included on the redeveloped site. A copy of this report and a site recording form has been
sent to the Aboriginal Heritage Information System (AHIMS) and a copy of the report
forward to the MLALC. No further archaeological work or actions are required.
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1.0 Introduction
1.1

Background
The Sydney Harbour Foreshore Authority (SHFA) propose to redevelop Darling Walk at Darling
Harbour to deliver a new commercial development consistent with the Metropolitan Strategy
and the planning objectives for Darling Harbour. SHFA undertook a tender program to select a
party to design, develop and deliver a new commercial office and complimentary retail
development at Darling Walk. Lend Lease Development (Millers Point) was the selected
development proponent for the redevelopment of Darling Walk. At the completion of the
project the Area will be known as Darling Quarter.
To ensure that the proposed works do not adversely impact upon any Aboriginal sites or places,
Casey + Lowe on behalf of SHFA commissioned Comber Consultants to undertake an
archaeological survey and cultural heritage assessment, which was undertaken in August 2008
(Comber 2008). As a result of that assessment it was recommended that sub‐surface
archaeological testing be undertaken prior to the proposed works. Lend Lease (Millers Point)
commissioned that testing which was undertaken from 2 March 2009 to 3 April 2009. This
report details the results of the testing.
The testing was approved under Part 3A of the Environmental Planning & Assessment Act 1979
(Approval No. MP08_0057) and undertaken in accordance with the Research Design attached at
Appendix A. It was undertaken in association with the Metropolitan Local Aboriginal Land
Council.

1.2

Location and Site Description
Darling Walk (now Darling Quarter) forms the edge to the central public domain of the Darling
Harbour precinct, which covers an Area of approximately 60 hectares. The Darling Harbour
precinct, is within Cockle Bay, which is approximately 400m south west of Town Hall Railway
Station and approximately 800m north west of Central Railway Station. Figure 1 shows the
location of Darling Harbour precinct on the 1:250,000 topographic map.
The former Darling Walk was located within the Darling Harbour Precinct and covered an Area of
approximately 32,900m2. It was situated west of Harbour Street at the western edge of the
Sydney Central Business District (CBD), south of the Western Distributor Flyover, north of the
Chinese Garden and north of Tumbalong Park. Figure 2 shows the location of Darling Walk (now
Darling Quarter) on the 1:25,000 topographic map. Figure 3 shows the extent of the former
Darling Walk and Figure 4 shows the development footprint.
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1.3

Acknowledgements
This report has been a collaborative effort. John Warner‐Pombart and Jarryd Hughes, sorted the
shell material from the midden and entered the data. Jarryd Hughes, BA, archaeologist,
undertook the midden analyses with the assistance of Paul Irish, archaeologist, and wrote
section 6 of this report. Tory Stening, BA., MA., archaeologist, undertook the stone tool analyses
and wrote section 7 of this report. The artefact photographs (Photographs 12‐25) were taken by
Russell Workman. Special thanks go to Paul Irish who supervised Jarryd in the midden analyses
and provided invaluable assistance to Jarryd. The remainder of the report was collated, written
and edited by Jillian Comber, BA., Litt.B., archaeologist.

Figure 1: Location of Darling Harbour circled in yellow.
(1:250,000 Sydney Special ED2 – 1998 topographic map)
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Figure 2: Location of Cockle Bay, Darling Harbour and the Darling Harbour Precinct circled in green, whilst an arrow indicates
the location of Darling Walk
(Composite map of the Parramatta River 1:25,000 9130‐3N Third Edition topographic map and the Botany Bay 9130‐3S Third
Edition topographic map).
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Figure 3: Aerial photograph showing the extent of Darling Walk in red. (Taken from JBA 2007:8)
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Figure 4: Development Proposal (taken from JBA 2007:41)
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2.0

Aboriginal History
The Cadi people are the traditional people of Cockle Bay. The Cadi spoke a dialect of the Darug
language (Kohen 1993:1; Attenbrow 2002:23). Dialects of the Darug language are spoken from
Botany Bay to Port Jackson, north west to the Hawkesbury and west to the Blue Mountains
(Kohen 1993:9). The Darug are bounded in the north by the Dharkinjung, in the south by the
Dharawal, in the southwest by the Gundungurra and in the west by the Wiradjuri (Kohen 1993:
9‐10; Attenbrow 2002:23). The base of the Darug community is the band (sometimes referred to
as a clan), a smaller kin based population group that occupied a region of land. The number of
people within a band ranged from 25‐60 (Attenbrow 2002:28‐29). The band appeared to be
governed by a headsman (Bradley 1969:77). The Cadi were one band of the Coastal Darug.
Cadi was the name recorded at contact for the people living in one Area along the shores of
Sydney Harbour. The territory the Cadi occupied runs along the southern shore of Port Jackson
(Sydney Harbour) from South Head in the east to Darling Harbour in the west. The extent of the
southern border is not fully known but does extend to at least Petersham (H.R. v.1:309; Turbet
1989:22; Attenbrow 2002:24). Cadigal means man of the Cadi. It is derived from the word Cadi,
the indigenous name for what is now called Watson Bay and gal the suffix for man with galleon
being the suffix for a woman. Whilst the band and its population are referred to as the Cadi, a
man is Cadigal and a woman is referred to as Cadigalleon (Tench 1961:292). At the time of
contact in 1788, Governor Phillip estimated some 1500 Aboriginal people lived around Port
Jackson from Broken Bay to Botany Bay (H.R. v1: 133, Phillip 1968: 64). The Cadi were one band
of 50–60 people of this population estimate. However, occupation of their land by Colonial
settlers had a devastating effect. Not only were their food and water sources usurped by the
invaders, making survival difficult, introduced diseases compounded the difficulties faced by the
Cadi. By 1791 smallpox swept through the Aboriginal population and according to contemporary
accounts, reduced the number of Cadi to three (H.R. v1: 308‐309; Collins 1910: 52–53).
Much of Cadi life was observed and recorded by the First Fleet chroniclers before the impact of
settlement and smallpox severely diminished their numbers. The earliest of records describe the
Cadi, and all other Aboriginal people, not as nomadic but migratory within their own band
territory (H.R. v2: 192; Phillip 1968:77). Protection from the elements was provided by what was
described as simple bark huts consisting of a single piece of bark 11 feet in length and 4 feet
wide and bent in the middle (Phillip 1968:57). Rock shelters were also used for occupation
(Bradley 1969: 132‐141). While clothing was minimal, if non‐existent, the Cadi did adorn
themselves with items of fashioned shell and bone and painted their bodies (Tench 1961:47;
Bradley 1969:73‐77, 140). Stone axes and blades, spears and wooden, bark or reed baskets and
bowls were manufactured for everyday use (Phillip 1968:74‐75; Attenbrow 2002:90‐91). The
dingo had been domesticated and was used in hunting (Tench 1961:47; King 1980:34).
The Cadi survived as hunter gathers. Their diet consisted of cockle, oysters, mussels and fish
from the harbour. Fruits and roots were collected from the surrounding vegetation. Animals
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such as flying fox and possum were hunted or trapped for their meat and skin (H.R. v1: 790; H.R.
v2: 135; Tench 1961:104, Bradley 1969: 132‐135). Fire was a primary source in cooking their
food as well as in hunting (Bradley 1969:128). Not all sources of food were exploited though.
The Cadi, for reasons not recorded, refused to eat shark or sting ray that were in abundance in
the Harbour (H.R. v2: 192). The Cadi manufactured bark canoes (Tench 1961:48; Phillip 1968:
74‐75, King 1980: 32) for movement on the harbour and to fish from using spear and line.
The spiritual life of the Cadi was also recorded. Governor Phillip noted the plethora of rock
shelters adorned with drawings of the Cadi people (Phillip 1968:58; Tench 1961:47). The burial
practices of the Cadi were recorded (H.R. vol 1: 132; Bradley 1969: 187‐188) with cremation and
burial often witnessed. The concept of an afterlife was evident (H.R. vol 1: 309) with the belief
that the soul of the deceased passed into the sky. Medical techniques (Tench 1961:279; Turbet
1989:78‐81) were observed and recorded in the treatment of fractures, cuts, headaches, spear
wounds and other injuries common in the process of daily life. These treatments included
applying a tourniquet to inflamed injuries; covering wounds with sheets of paperbark and
covering burns with a thin paste of kneaded clay (Turbet 1989:78). “Fern root” was chewed for
diarrhoea and Clematis microphylla (headache vine) was boiled and inhaled or eaten to cure
headaches. The Cadi also had names for stars, clouds and the winds (H.R. vol1: 310). The men
of the Cadi partook in tooth evulsions as an initiation rite, while at birth the females had part of
their little finger removed (Tench 1961: 230, 277‐278) for a social purpose not fully recorded by
early non‐Aboriginal settlers.
Archaeological evidence indicates that the Aboriginal populations had occupied the Sydney
region for no less than 6,000 years (Attenbrow 2002:3). In that time the Cadi band of the Darug
had come to call part of this region their land and developed a very rich cultural heritage.
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3.0

Aboriginal Partnership
Initial consultation, involving the archaeological survey and cultural heritage assessment of the
subject property, was undertaken with the Metropolitan Local Aboriginal Land Council.
Prior to undertaking the test excavations, the Department of Environment, Climate Change and
Water (DECCW)’s “Interim Community Consultation Guidelines” were implemented. As a result
of that consultation, the following representatives of the Metropolitan Local Aboriginal Land
Council (MLALC) attended and took part in the excavations:
Metropolitan Local Aboriginal Land Council:
 Darren Duncan
 Neale Sampson
A copy of this excavation report has been forwarded to the Metropolitan Local Aboriginal Land
Council.
The Metropolitan Local Aboriginal Land Council represents all Aboriginal people, including Cadi
descendants, living within the MLALC boundaries.
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4.0

Environmental Context

4.1

Topography
Darling Harbour is located in the central portion of the Sydney Basin. The Sydney Basin is
characterised by contrasting landscapes of rugged sandstone escarpments and gently
undulating hills over shale (Herbert 1980:21; Sydney 1:100,000 geological map).
Darling Harbour is located at Cockle Bay in an Area of low undulating topography on the Sydney
Harbour Foreshore. Both the Parramatta River and Lane Cove River flow into the Harbour at
this point.
Today Darling Harbour is the result of European land management activities including Harbour
reclamation. It is situated along a central valley that has been formed by infilling a significant
part of the original Cockle Bay. The valley is open and flat, and runs on a north‐south axis from
Cockle Bay to Tumbalong Park. Ridges rise to the east towards the Sydney CBD and to the west
towards Pyrmont from the valley floor (JBA 2007:6).
The original shoreline is located in the north eastern section of the study Area. Figure 5, an
1823 plan drawn prior to any reclamation works, shows that the majority of the present study
Area was originally Harbour with the north eastern corner being foreshore. The Sydney
1:100,000 geological map indicates that in this Area natural formations of silty to peaty quartz
sand, silt and clay still exist. However, the remainder of Darling Harbour is reclaimed land and
Darling Harbour contains a combination of fill of dredged estuarine sand and mud, demolition
rubble and industrial waste (Sydney 1:100,000 geological map). The archaeological excavations
were undertaken in the north eastern corner where the original foreshore was located.

Original Shoreline

Figure 5: 1823 plan with the study Area edged in red, existing streets
shown in blue. Original shoreline indicated
(Plan courtesy Casey & Lowe)
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4.2

Geology
The geology of the Sydney Harbour consists of the Wianamatta Group of shales which overlies
Hawkesbury Sandstone. The Wianamatta Group consists of a lower formation of Ashfield Shale
which grades upwards into a fine sandstone‐siltstone laminate culminating in the overlying
Michinbury Sandstone. The Minchinbury Sandstone separates the Ashfield Shales from the
overlying Bringelly Shale. (Sydney 1:000,000 geological map).
The Wianamatta Group does not provide a good variety of lithic material suitable for stone tool
manufacture. Within the Bringelly Shales are claystones, siltstones and laminate. These thin
shales are not strong enough for use in stone tool manufacture. However, the Bringelly Shale
also comprises Tuff which is a highly siliceous fine grained material suitable for small tool
manufacture. In addition the underlying Hawkesbury Sandstones provides materials suitable for
the manufacture of ground edge axes and surfaces suitable for engraved art. Hawkesbury
sandstone also weathers into overhangs and shelters suitable for habitation and protection
from the elements. The quartz which weathers from the sandstone also provides material for
artefact manufacture.
However, the tuff and quartz would only have been available in some locations and would not
have been widespread. Other materials such as chert and silcrete which are valuable materials
for the manufacture of small stone tools were not readily available. Such materials, which are
highly siliceous and fine grained, can provide a very sharp hard edge suitable for cutting. Buried
silcrete deposits are located at Newtown (Steele 2006:24). However, access to these buried
deposits may have been limited. Other deposits of silcrete and chert are available from western
Sydney at Plumpton, Penrith, St Clair and Prospect (Comber 2007:6), all a considerable distance
from Cockle Bay. As a result, people of the Sydney region favoured shell, rather than stone, for
tool manufacture (Bradley 1792:92). If stone was required it would have been necessary to
travel great distances or trade to obtain chert or silcrete.

4.3

Vegetation
The vegetation of the Sydney Basin would once have consisted mainly of dry sclerophyll or open
woodland on the higher sections where the soils are sandy and well drained, whilst the slopes
would have supported an open Sydney Turpentine‐Ironbark forest. The alluvial soils would have
supported a river‐flat forest, including various Eucalypt species and Angophoras. The open
woodland species would have included Eucalyptus siberi (Silvertop Ash), Eucalyptus piperita
(Sydney Peppermint), Eucalyptus sclerophylla (Scribbly Gum), plus Corymbia with an
understorey of Banksia serrata (Old Man Banksia), Banksia spinulosa (Hairpin Banksia), Banksia
integrifolia (Coast Banksia) and various Acacia spp., including Acacia longifolia. Floweing shrubs
would have included Telopea speciosissima (Waratah) and Boronia serrulate (Native Rose),
whilst groundcover species would have included Grevillia laurifolia and Persoonia chamaepitys.
Clumps of Lomandra longifolia would also have grown on headland Areas. In addition, various
heathland communities would have existed along coastal Areas (Baker et al 1986). Ferns and
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sclerophyll shrubs would have been growing in rocks along the foreshore and in natural seepage
lines at the base of sandstone outcrops (Macphail 2010:8).
At the head of Cockle Bay (which is now under the Sydney Entertainment Centre) and extending
around the foreshore as far north as King Street would have been swamp communities of
Casuarina glauca/Eucalyptus robusta (Benson & Howell 1990). Samples of tree roots collected
during excavation and sent for analyses to Dr Jugo Ilic confirms that Casuarina glauca was
growing near the study Area prior to reclamation. His report is attached at Appendix B. In
addition pollen analyses from the study Area indicates that Casuarina glauca/Eucalyptus robusta
swamp forest would have been growing on the foreshore or at the head of Cockle Bay prior to
non‐Aboriginal settlement (Macphail 2010:13).
Such vegetation would have provided a rich and varied food source. The needle like leaves of
the Casuarina were chewed to quench the thirst whilst shields could be made from the bark.
Flowers from the Eucalyptus and Banksias provided a rich nectar. Acacia pods can be eaten and
the bark used medicinally. This vegetation also supports a variety of animal life associated with
Aboriginal diet. This includes possums, various wallabies and other small marsupials as well as
birds and lizards. Bark and wood suitable for spears, shields, water and/or food vessels
(coolamons) and other implements would have been available from large trees.
However the urbanisation and industrialisation of the Sydney Basin has ensured that the
landscape and its vegetation has been dramatically altered and no longer resembles the pre‐
contact landscape.

4.4

Current Land Use and Disturbance
Settlement at Cockle Bay began early in Sydney’s Colonial history. Cockle Bay initially contained
flour mills and became an important wharfage Area. The first wharf was constructed in Market
Street on the order of Governor Macquarie in 1810. This was to allow unloading of produce
from outlying settlements and provide access to the new market square on George Street (Casey
& Lowe 2010). From the 1830s development of the Cockle Bay shore line to accommodate the
shipping industry began and included wharf construction, land reclamation and the quarrying of
the sandstone cliffs at the base of Observatory Hill (Casey & Lowe 2010).
Between 1820 and 1850 land reclamation and wharf construction was underway. Initially long
jetties were constructed into the tidal waters until land reclamation began to change the shape
of the shoreline. By 1836 the town of Sydney had extended to the waterfront at Darling
Harbour where warehouses and stores were constructed. The railway at Darling Harbour was
opened in 1855 on the western side of Darling Harbour. Goods yards were included with the rail
line making Darling Harbour the centre of Sydney’s freight network. Industrial expansion
continued on the eastern side of Darling Harbour with the construction of foundries, wharves,
warehouses, bond stores and ship yards. Early residential development began around Darling
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Harbour to provide housing for the workers. In 1984 Premier Neville Wran announced the
government’s intention to redevelop Darling Harbour as the State’s major contribution to the
bicentennial program. This project saw the resumption of land and buildings at Darling Harbour
and their demolition to allow for the new project (Casey & Lowe 2008b:17).
The present study Area forms part of the redeveloped Darling Harbour. The Area within Darling
Walk contained the former two storey purpose built Sega World games and amusement
complex which was a concrete, steel and glass building; Tumbalong Park, and an artificial
ornamental lake. Between the lake and the southern part of the Sega World building was a
covered seating Area. To the west of the lake was a children’s playground and carousel. In
addition, within the northern section of Darling Walk were major service ducts for sewer, water
and electricity (Comber 2008:10). All of these buildings were demolished and the present
excavation was undertaken after that demolition and prior to the present redevelopment of the
site.
Immediately south of Darling Walk is the Chinese Garden of Friendship. To the north of the
study Area is a paved pedestrian Area which runs underneath the Western Distributor Flyover
and links Darling Walk to the rest of Darling Harbour and Cockle Bay. To the west of Tumbalong
Park is the Sydney Convention and Exhibition Centre. To the east of the former Sega World
building is Harbour Street which comprises hotels, residential apartment buildings and a police
station.
Figure 6 is an aerial photograph showing the land use, buildings and associated structures, prior
to the current redevelopment.
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Children’s Playground

Artificial lake

Western Distributor Flyover

Sydney Convention and
Exhibition Centre

Harbour Street

Tumbalong Park

Figure 6: The study Area prior to commencement of the program of archaeological excavation
and redevelopment. Approximate boundaries of study Area shown in red.
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5.0 Results
The test excavations were undertaken in accordance with the methodology outlined in the
research design, which is attached at Appendix A, and as detailed below. The excavation data is
attached at Appendix C whilst a summary appears below:

5.1

Monitoring
Monitoring by Comber Consultants’ archaeologists, of the historical archaeological excavations
was undertaken in Areas 5, 7, 8 and 9 shown in Figure 7, below the fill levels. No evidence of
Aboriginal occupation was uncovered during the monitoring.

5.2

Excavation
Archaeological test excavations were undertaken in portions of Areas 5, 7 and 8, shown in
Figures 7 and 8 below. Test pits were excavated by hand in 1m x 1m square pits in 5cm spits. A
total of 46 trenches were excavated throughout Areas 5, 7 and 8. Figure 9 shows the locations
of test trenches in Area 5; Figure 10 shows the location of test trenches in Area 7 and Figure 11
shows the location of test trenches in Area 8.
The location for the test trenches was determined on the impact of the proposed development.
Test trenches were located on or near the original foreshore in Areas where excavation for the
basement would occur. Figure 12 shows all Areas, indicates the location for the basement and
shows where the testing occurred.
10 artefacts in association with a shell deposit were retrieved from Area 5 during the excavation.
No evidence of Aboriginal occupation was uncovered in Areas 7 and 8.
Following is a summary of the testing and salvage, which was undertaken in accordance with the
Research Design. Complete excavation data is contained in Appendix C.
Area 5 (Figure 9)
A total of 37 1 x 1m test pits were excavated in Area 5. The excavation of Area 5 was undertaken
in two stages.
Stage 1:
The first comprised the excavation of twelve test trenches on what originally would have been
the intertidal zone. Trench 1 was located on the northeast or seaward side of the shoreline,
whilst Trenches 2‐12 were located on a sandstone rock ledge that would have been periodically
submerged. These trenches were designated Trench 5/1, 5/2, 5/3, through to Trench 5/12, with
the number 5 representing Area 5 and the following number being the trench number. Shell and
artefacts were recovered from this initial testing. Photographs 1‐4 show the areas excavated
within Area 5.
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Location of Trench 1

Location of trenches 4‐12 shown
in Photograph 3 below

Trenches 2‐3 on edge of rock ledge

Photograph 1: Commencement of excavation in Area 5 showing edge of sandstone rock ledge.
Trench 1 was was excavated below the rock ledge. Trenches 1‐12 were excavated on the rock ledge.

Photograph 2: Edge of rockledge in Area 5

D AR L IN G Q UA RT E R, DA RL I NG H AR BOU R /

A U G U S T 20 1 2

/ 15

ABORIGINAL ARCHAEOLOGICAL EXCAVATION REPORT

Edge of rockledge
shown in above photos

Photograph 3: Excavation on rockledge showing location of Trenches 4‐12 and shell deposit

Photograph 4: Shell deposit in Trench 3
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Stage 2:
As shell, artefacts and dark humic soil providing evidence of a midden were uncovered in Stage
1 it was decided to undertake an open area salvage excavation on the remainder of the
sandstone outcrop within the south‐eastern side of Area 5. This comprised the excavation of a 5
x 5m grid, consisting of 25, 1 x 1m trenches. This grid was prefixed with a 5 to designate Area 5
and labelled transects A, B, C, D, E from northwest to northeast. The trenches were numbered
1, 2, 3, 4 and 5 from southwest to southeast, giving Trench 5A/1 through to Trench 5E/5. All 10
artefacts and shell midden were collected from Area 5. Figure 9 shows the location of all
trenches excavated in Area 5.

Trench 1
Trenches 2‐12

Open Area excavation

Photograph 5: Area 5. Commencement of open area excavation in foreground, rockledge on rear RHS.
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Photograph 6: Commencement of open area excavation in Area 5.
Trench 1 underwater

Trenches 2‐12

Photograph 7: Open area excavation in foreground. Test trenches 1‐12 in background.
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Area 7 (Figure 10)
A total of five 1m x 1m trenches were excavated in Area 7. The trenches in this area were
prefixed with the number 7 to represent Area 7 and numbered 1, 2, 3, 4 and 5 consecutively to
represent the trench number, eg, Trench 7/1, 7/2, 7/3, 7/4 and 7/5. No evidence of Aboriginal
occupation was uncovered in Area 7. Area 7 is in the intertidal zone. During testing the area
was often flooded due to groundwater flooding. Figure 10 shows the location of the test
trenches in Area 7.

Photograph 8: Area 7 after fill had been removed and prior to testing.

Trench 1
Trench 2

Trench 3
Trench 5
Trench 4

Photograph 9: Area 7 after testing showing groundwater flooding.
Each trench marked by ranging pole.
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Area 8 (Figure 11)
A total of four trenches were excavated in Area 8. These trenches were given the prefix of 8 to
represent Area 8 and were numbered 1, 2, 3 and 4 consecutively, being designated Trench 8/1,
8/2, 8/3 and 8/4. No evidence of Aboriginal occupation was uncovered in Area 8. Figure 11
shows the location of test trenches 1 and 2 in Area 8.
These test trenches were excavated in the area of original foreshore and quickly filled with
groundwater. The testing indicated that the area contained historic fill down to bedrock. The
testing was undertaken at the same time as the historical archaeological testing was occurring.

Photograph 10: Area 8 with flooded Trench 1
in foreground.

Photograph 11: Area 8 with Trench 2 in foreground.

Photograph 12: Trench 2 showing sandstone base.
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Photograph 13: Trench 3 in Area 8.

5.3

Photograph 14: Trench 4 in Area 8.

Summary of testing and salvage
A total of 46 trenches were excavated within three different areas of the Darling Walk site in
accordance with the research design. They were in areas where the background research had
indicated that the original foreshore had been located.
Detailed information was recorded for each 5cm spit that was excavated. This included
information on bioturbation, pH levels, soil texture and soil colour using a Munsell chart. Each
spit was bucketed into labelled buckets and wet sieved separately through 5mm and 2.5mm
mesh. Section and plan drawings and photographs were taken to indicate the stratigraphy, root
disturbance and any features. A compilation of this data is contained in Appendix B.
Ten artefacts in association with a shell deposit were retrieved from Area 5. Evidence of
Aboriginal occupation was not gained from Areas 7 and 8. Area 7 was waterlogged and
appeared to have historically been an area of inundation whilst Area 8 contained fill and
historical deposits on low lying sandstone.
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Figure 7: Study area showing Areas 1–9 over historic plan. The areas within which Aboriginal archaeological excavations were undertaken was within a portion of
basement excavations (blue dashed lines) and the Area of the original shoreline (purple solid line): Areas 5, 7 and 8. The purple dashed line is the building line to the
east of the high tide line.
(Map provided by Casey & Lowe)
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FIGURE 8: All Areas where archaeological excavation undertaken
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FIGURE 9: Location of trenches in Area 5
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FIGURE 10: Area 7 test excavation locations indicated by squares
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FIGURE 11: Area 8 test trenches 1‐2
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Figure 12: Plan showing all Areas and testing locations
(plan courtesy of Casey + Lowe)
Key:
Red line marks the boundary of the development footprint
Green line marks the boundary of each Area
Blue line marks the boundary for the basement
Dotted line within Areas 5, 7 and 8 indicate the locations where testing and salvage occurred.
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6.0

Midden Analysis

6.1

Criteria
Following is an analysis of the shell materials excavated from Area 5. The aim of the analysis is to
determine the status of the shell deposits as:
1. A naturally occurring shell bed,
2. A shell midden or
3. A re‐deposited shell midden.
The criteria used to determine the status of the shell deposit (Bowdler 1983: 137) is as follows:
Natural Shell Bed
1) Absence of charcoal, burnt wood, blackened shells, artefacts and hearth stones.
2) Clear stratification level of shell deposit.
3) Presence of shell species with variation in size being both edible and non‐edible.
4) Worn shells due to transportation in water current.
5) Lack of edible faunal remains (bones).
6) Presence of marine species not utilised by the indigenous population.
Shell Midden
1) Presence of charcoal, burnt wood, blackened shells, artefacts and hearth stones.
2) Rough or no stratification level.
3) Presence of edible species and size.
4) Unworn shell.
5) Presence of remains (bone) of edible faunal species.
Should the analysis provide an indication that the shell material is a midden and not a natural
shell bed, a secondary analysis will be conducted on the material. The following criteria (Bowdler
1983:137) will be applied to determine the status of the material as either in situ or re‐deposited
shell midden. A re‐deposited midden may occur due to king tides, storm waves, rain and/or
fluctuating sea levels. For the purposes of this report and analyses, the impact of Colonial
reclamation is not considered to be “re‐deposition”.
Redeposited Midden
1) Shells of species and sizes not thought to have been utilised by indigenous populations.
2) Marine shell grit.
3) Water‐worn shells.
4) Rounded pebbles.
5) Pumice.

D AR L IN G Q UA RT E R, DA RL I NG H AR BOUR /

A U G U ST 2 0 1 2

/ 28

ABORIGINAL ARCHAEOLOGICAL EXCAVATION REPORT

Other criteria to be considered in midden identification are the geographic location of the
deposit and recent non‐Indigenous activity within the vicinity (Attenbrow 1992: 9).
The excavation of Area 5 was undertaken in two sections – Trenches 1‐12 to test for evidence of
Aboriginal occupation and an open area excavation to salvage the midden identified during
testing.
Trenches 1‐12 were located in the southern region of Area 5 on the intertidal zone. Within this
Area Trench 1 was excavated in an area that would have been permanently underwater.
Trenches 2‐3 were excavated on the eastern extremity of the rock outcrop and would have been
submerged most of the time (Figure 9). On the landward side on the south‐east side of the
shoreline Trenches 4 through to 12 were excavated on the edge of the sandstone outcrop.
A grid was then established over the remainder of Area 5 which consisted of 25 1 x 1m trenches
designated A to E (north to south) and 1 through to 5 (west to east). This Area was a
combination of sandstone outcrop, bedrock and sandy soil. This grid was established to
undertake the open area excavation to salvage the midden uncovered during testing (Trenches
1‐12).

6.2

Field Procedures
Excavation in Area 5 commenced on 02/03/2009. This area of excavation initially consisted of
Trenches 5/1 – 5/3. The trenches were 1x1 metre square with 5cm spits where possible. Where
sandstone protruded through the trench the final spit followed the contour of the sandstone
protrusion.
Trench 1 was located in the south‐eastern corner of Area 5 on the seaward side of the original
foreshore . This trench yielded no shell, was flooded by rain and groundwater and had potential
acid sulphate contamination. This led to the abandonment of Trench 5/1 and the excavation of
Trenches 5/2 and 5/3. These two trenches were located on top of the seaward edge of a large
sandstone outcrop. Excavation of trenches 4‐12 continued along this outcrop. Trenches 4‐12
yielded large quantities of shell. A 25 x 25m grid was then laid over the remainder of Area 5.
Trenches A1‐5, B1‐5, C1‐5, D1‐5 and E1‐5 were excavated in this grid.
Excavations were undertaken in 5cm spits or feature when working around the edge of the
outcrop. Photographs, plan and section drawings were completed for all trenches. pH levels and
Munsell classifications were recorded for each spit. Each spit was wet sieved through a 2.5mm
mesh. All stone, organic and shell material were recorded, collected, separated and bagged for
further analysis.
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Shell Deposit Contents
In total 145,942 grams (145.942 kg) of shell material was collected for analysis (Table 1). This
weight consisted of 342 whole shells, 5122 valves, 6754 hinges and 8224 fragments.
Represented are 11 identified shell species, 3 specimens only identifiable at the family level and
one specimen only identifiable at the class level. The predominant species being Anadara
trapezia (Sydney Cockle/Mud Ark) being 92.007% (134,280g) of the total weight excavated. A.
trapezia is the dominant species in minimum number (MNI) with 90.57% (5247) of analysed
material. Pyrazus ebeninus (Hercules Club Shell/Sydney Mud Whelk) is the dominant species of
whole shell collected with 209 (61.29%). Species A. trapezia, P. ebeninus and Saccostrea
glomerata (Sydney Rock Oyster) are the three most common within the excavation comprising a
combined 99.877% (145,767g) of total weight, 99.19% of minimum numbers and 297 (86.84%)
of whole shells.
Associated materials collected for analysis from the Area 5 excavation included mangrove roots,
quartz, pebbles and charcoal. Contact era artefacts of glass, timber, pottery, nails and slag were
uncovered. Ten stone artefacts and 1 possible faunal (fish scale) specimen were also excavated
(Tables 4‐8).

6.3

Shell Deposit Analysis
For uniformity, the following data collation shown in Tables 1‐3, is based on the published
methodology of shell deposit analysis in the Sydney region by Val Attenbrow (Attenbrow 1992:
3‐21). The identification of the shell material is taken from Robinson and Gibbs (1982).
The data derived from the analysis of the deposit was collated and recorded in two stages. The
first was the identification and recording of the shell species as a whole. The second was the
study of the material in two parts. The first part consisting of material collected from Trenches
1‐12 (Table 2). The second part consisting of the material collected from the open area salvage
excavation (Table 3).
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Table 1: Entire shell species collected from Area 5

SHELL
SPECIES

Anadara
trapezia
Pyrazus
ebeninus
Saccostrea
glomerata (T)
Saccostrea
glomerata (B)
Velacumantus
australis
Bittium
lacertinum
Bembicium
auratum
Prothalotia
comtessei
Bedeva
hanleyi
Ostrea angasi
Trichomya
hirsute
Conuber
sordidum
Unknown
Gastropod
Unknown
Verinidae
Unknown
Pulmonates
Unknown
Patelloidea

TOTAL
% OF
TOTAL MNI NO. OF
WEIGHT TOTAL NO. OF
WHOLE
(g)
WEIGHT WHOLE
SHELLS
0 6 11 16
VALVES SHELLS,
– –
–
–
VALVES
5 10 15 20
145942
&
FRAG
134280 92.007
18481
5247 27
1
11
8719

5.974

594

413

209

1347

0.923

769

26

26

1421

0.973

491

35

35

10

0.007

6

5

5

10

0.007

29

22

22

4

0.003

3

1

1

34

0.023

40

15

14

2

0.001

2

2

1

97
3

0.066
0.002

8
7

‐
‐

‐
‐

4

0.003

3

‐

‐

7

0.005

2

‐

‐

6

0.004

5

‐

‐

1

0.001

1

‐

‐

1

0.001

1

‐

‐

SIZE CATEGORIES (mm) ON WHOLE SHELLS OR VALVES
21 26
–
–
25 30

41
–
45

46
–
50

51 56 61 66 71 76 81 86 91
–
–
–
–
–
–
–
–
–
55 60 65 70 75 80 85 90 95

1
1

3

36
–
40

46 326 819 1229 1055 376 46 9

1

1

31
–
35

2

7

3

12

1

5

5

12

10

6

3

23 3
18 42 62 44 18 3

1
2

2

15 4
1

1 2

5

6

1
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Table 2: Area 5, Trenches 5/1 – 5/12.

SHELL
SPECIES

Anadara
trapezia
Pyrazus
ebeninus
Saccostrea
glomerata (T)
Saccostrea
glomerata (B)
Velacumantus
australis
Bittium
lacertinum
Bembicium
auratum
Prothalotia
comtessei
Ostrea
angasi
Trichomya
hirsute
Conuber
sordidum
Unknown
Verinidae
Unknown
Gastropod
Unknown
Patelloidea

TOTAL
% OF
TOTAL
WEIGHT TOTAL NO. OF
(g)
WEIGHT WHOLE
VALVES SHELLS,
VALVES
&
69450
FRAG

MNI

NO. OF
WHOLE
SHELLS

66300

95.469

9065

2725 15

1417

2.04

95

71

35

681

0.981

382

16

16

891

1.283

271

26

26

7

0.01

4

3

3

8

0.012

25

18

18

4

0.006

3

1

1

31

0.044

38

13

13

97

0.139

8

‐

‐

3

0.004

7

‐

‐

4

0.006

3

‐

‐

5

0.007

3

‐

‐

1

0.001

1

‐

‐

1

0.001

1

‐

‐

SIZE CATEGORIES (mm) ON WHOLE SHELLS OR VALVES
0 6 11 16 21 26
– –
–
–
–
–
5 10 15 20 25 30

1

4

31
–
35

36
–
40

46
–
50

51 56 61
–
–
–
55 60 65

0
1

1

2

3
2

2

8

1

2

3

11

6

4

2

11 4

4

76
–
80

81
–
85

4

12

2

2

1
1 2

66 7
–
1
70 –
7
5

16 104 267 502 449 177 21 2

1

3

41
–
45

6
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Table 3: Grid: Trenches A1‐E5

SHELL
SPECIES

TOTAL
WEIGHT
(g)

% OF
TOTAL
WEIGHT
VALVES

67980

88.869

TOTAL
NO. OF
WHOLE
SHELLS,
VALVES
& FRAG
9416

7302

9545

499

342

174

1

666

0.871

387

10

10

1

4

530

0.693

220

9

9

2

1

3

0.004

2

2

2

2

0.002

4

4

4

3

0.004

2

2

1

2

0.002

2

2

1

6

0.008

1

‐

‐

1

0.001

2

‐

‐

1

0.001

1

‐

‐

76495
Anadara
trapezia
Pyrazus
ebeninus
Saccostrea
glomerata (T)
Saccostrea
glomerata (B)
Velacumantus
australis
Bittium
lacertinum
Prothalotia
comtessei
Bedeva
hanleyi
Unknown
Gastropod
Unknown
Verinidae
Unknown
Pulmonates

MNI

NO. OF
WHOLE
SHELLS

2522 12

SIZE CATEGORIES (mm) ON WHOLE SHELLS OR VALVES
0
–
5

6
–
10

11
–
15

16
–
20

21
–
25

26
–
30

31
–
35

7

30

222

36
–
40

41
–
45

46
–
50

51
–
55

56
–
60

61
–
65

66
–
70

552 727 606

198

25

7

23

3

1

5

15

38

3
4

1

1

2

2
4
1
1
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32

16

3

1

ABORIGINAL ARCHAEOLOGICAL EXCAVATION REPORT

Trenches 5/1 – 5/12
The area containing Trench 1 would have been permanently submerged whilst Trenches 2‐4
would have been submerged fairly constantly. Trenches 5‐12, which were located on a
higher section of the outcrop and would most likely have been submerged during a high tide.
All 12 trenches yielded 47.59% (69450g) of all shell material excavated from Area 5 (Figure
13).


Trench 1 was completed after excavation of four spits. It was continuously
waterlogged, making any further excavation impossible. Materials excavated
included Casuarina roots (spits 1 – 3), metal slag (spit 1) and quartz pebbles (spit 4).



Trenches 5/2 and 5/3 were situated on the edge of a large sandstone outcrop.
Trench 5/2 consisted of only one spit that followed the contours of the outcrop.
Crevasses within the outcrop allowed the excavation of 4 spits in Trench 5/3 with
the first spit, like that of Trench 5/2, following the natural contours of the outcrop.
Trenches 5/2 and 5/3 yielded 5554.5g of shell, with the bulk (4852g) excavated from
the surface of the outcrop. Spit 1 of both trenches also yielded charcoal, quartz and
pottery. Spit 2 in Trench 3 yielded 1 flaked piece of banded chert. Charcoal, quartz
and Casuarina roots were excavated from spits 2 – 4 of Trench 5/3.



Trenches 5/4 – 5/6 and 5/8 – 5/10 were situated on the western side of Trench 3.
The sandstone slowly rose westward through Trenches 5/4, 5/5 and 5/10. Trenches
6, 8 and 9 consisted predominantly of a black, sandy soil. Spits 2 and 3 indicated a
clear and even stratigraphic line of shell through all six trenches in spits 2 and 3.
Trenches 5/6, 5/8 and 5/9 yielded 24392.5g of shell with spits 2 and 3 consisting of
22812g of shell. Casuarina roots were found in spit 4 of both Trenches 5/4 and 5/10.
Quartz was found through all spits of all six trenches. Charcoal was only located in
spit 2 of Trench 5/4. Slag and glass were excavated from Trench 5/6 spit 2 and
Trench 5/8 spit 4 respectively. No Aboriginal artefacts were uncovered.



Trench 5/7 was located 500mm south of Trench 5/3, being slightly bigger in
dimensions at 1020 x 1030mm. This trench was excavated to determine the size and
extent of the outcrop and determine the location of future trenches. The trench was
excavated to maximum depth of 50mm. The basal layer being a sandstone base. The
trench yielded 10047g of shell material. Mangrove roots and quartz were excavated
from this trench. No charcoal or non‐Aboriginal materials were excavated. No
Aboriginal artefacts were uncovered.



Trench 5/11 was located along the southern boundary of Trench 5/6, between
Trench 5/7 and Trench 5A/1. A total of 1595g of shell material was excavated from
spit 3. Four spits were excavated from Trench 5/11. The trench base was compacted
sand punctuated by sandstone protrusions. Casuarina roots were excavated from
spit 3. Two chert flaked pieces were retrieved from the surface of this trench, prior
to excavation.
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Trench 5/12, excavated to a depth of four spits, was located along the eastern side
of Trench 5/6. 990g of shell was excavated from spit 2. Casuarina roots and quartz
were excavated from spits 2–4. No Aboriginal or non‐Aboriginal artefacts were
collected during excavation.

Photograph 15: Trench 5, Spit 2 showing midden
after crushed sandstone fill (Spit 1) removed.

Photograph 16: Trench 5, Spit 5 showing
sandstone base.

Photograph 17: Trench 5, Spit 5.

Photograph 18: Trench 6, Spit 5 showing
sandstone base and shell deposit.

Photograph 19: Trench 12, Spit 2 after removal of
crushed sandstone (Spit 1) showing midden in
western corner.

Photograph 20: Trench 12, Spit 4 (basal layer)
showing emerging sandstone base.
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The second section of the excavation was on the landward side of the original shoreline. This
section contained the open area excavation of the 5m x 5m grid with trenches numbered A1‐
E5. The grid yielded 52.41% (76495g) of all shell material excavated from Area 5. The
sandstone outcrop/bedrock that permeated through Trenches 5/1 – 5/12 occurred in the
grid. The sandstone in trenches 2‐12 sloped upwards from east to west, whilst in the grid
(Trenches 5A1‐5E5) the sandstone sloped away along the same east‐west line. The
sandstone appeared through Trenches 5A/1 – 5E/1 on a slight decline through Trenches
5B/2 – 5E/2 and 5C/3 – 5E/3 into 5E/4. At a depth of 20mm (spit 4), the sandstone no longer
appeared through 5A/2 or 3, 5A/4 – 5D/4 and 5A/5 – 5E/5. Quartz and smooth rounded
pebbles appear in all trenches, if not all spits, along Axis 1 – 3 and in 5C – 5E/4 – 5.


Trench 5A/1 was the only trench to yield shell along the A transect. Trench 5A/1
yielded 8.11% (6200g) of the total shell mass excavated from the transect. The
sandstone uncovered within this trench appeared more as isolated islands rather
than a continuous solid base, being atypical for the sandstone unearthed in the
transect. Only three shell species were excavated (A. trapezia, P. ebeninus and S.
glomerata), all of which are edible. Charcoal was excavated from spits 2 and 3. The
remainder of transect A was either clay or bedrock (5A/2 and 5A/3) or soft, loose,
grey sand (5A/4 – 5A/5). No artefacts were uncovered.



Trenches 5B/1 – 5E/1 yielded 21.41% (16379g) of the transect shell mass. The shell
formed strata through 3 spit levels. The basal layer occurred at spit 3 through
trenches B‐E 1. Charcoal was excavated from 5C/1 spit 4 while European glass
fragments were excavated from 5C/1 spit 2. One chert flake was retrieved from
Trench Spit 3.



Trenches 5B/2 – 5/E2 yielded 27.11% (20737g) of the grid shell mass. All trenches
contained 2 spits with the second exceeding 10cm to follow the contours of the
outcrop when reached during excavation. It is from this larger second spit that the
bulk of the shell material was collected. Non‐Aboriginal artefacts were excavated
from 5C/2 spit 1, 5/C2 spit 2 (glass), 5/D2 spit 2 (three nails and pottery fragments)
and 5/E2 spit 1 (timber piece and pottery fragments). Four burnt fragments of A.
trapezia were excavated from 5C/2 spit 2. Charcoal was excavated from both spit
levels in Trenches 5B, 5C and 5E. No Aboriginal artefacts were uncovered.



Trenches 5C/3 – 5E/3 yielded 26.03% (19910g) of the grid shell mass. The shell was
located in 5C/3 – 5E/3 in spits 1 and 2. Trenches 5A/3 (1 spit) and 5/B3 (4 spits)
yielded no shell and were excavated down to bedrock. The sandstone outcrop
proceeded into the northern and south/west portions of Trench 5C/3 (150mm), the
northern and western portions of Trench 5D/3 (200mm) and in the eastern portion
of Trench 5E/3 (150mm). Casuarina roots were excavated in spit 2 of 5C/3 and spits
2/3 of 5E/3. One burnt fragment of A. trapezia was excavated from 5D/3 spit 1.
Charcoal was excavated in 5C/3 and 5E/3 spit 2. One chert flaked piece was
excavated from 5D/3 spit 2, while a chert flaked piece and a silcrete flake were
retrieved from 5E/3 spit 3. No non‐Aboriginal artefacts were uncovered.
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Trenches 5C/4 ‐ 5E/4 yielded 16.54% (12649g) of the transect shell mass. The shell
was located in trenches 5C/4 – 5E/4. Trenches 5A/4 and 5/B4 yielded no shell and
were predominantly sand and loose sandstone. Over 90% of the shell came from
5E/4 spits 1 and 2. The sandstone outcrop appears in the eastern and southern
portions of trench 5E/4 spit 3. A possible fish scale of unknown species was
excavated from 5C/4 spit 2. A chert flaked piece and a chert flake was excavated
from C4 Spit 1. A banded chert flake was excavated from C4 spit 3. Casuarina roots
were excavated from 5D/4 spit 1. Trench 5D/4 spit 1 also contained non‐Aboriginal
material (pottery and a nail).



Trenches 5A/5 – 5E/5 yielded no shell. These trenches were excavated to a depth of
250mm. Trenches 5B/5 spit 2 and 5D/5 spit 5 contained European materials.
Trenches 5C/5 spit 2 and 5D/5 spits 1 and 2 contained charcoal. A chert flaked piece
was retrieved from Trench D3 Spit 2.

Photograph 17: Transect B, Trench 1, Spit 1

Photograph 18: Transect C, Trench 1, Spit 1

Photograph 19: Transect C, Trench 1, Spit 2

Photograph 20: Transect C, Trench 1, Spit 4
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Figure 13: Plan showing numbered trenches. Hatched trenches contained shell
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6.4

Results
On application of the criteria (Bowdler 1983) for determining the status of shell material (see
section 6.1 of this report), it appears to have been a midden redeposited by wave action and
disturbed by possible later non‐Aboriginal land reclamation. The contextual relation of
flaked artefacts, charcoal, blackened shell and absent nature of juvenile shells of edible
species, located on the landward side of the estuarine shoreline, indicates that the material
is that of a pre‐contact midden. The excavation of rounded pebbles, primarily quartz, limited
water‐worn shells and marine grit in relation to the site’s proximity to the pre‐contact
shoreline gives further indication that the material had most likely been re‐deposited.
Analyses of the stratigraphy of the landward side of the shoreline, where the material
excavated occurred through multiple spit levels above the sandstone confirms that this
material is midden. The inclusion of artefacts further confirms that the excavated shell
deposit is of Aboriginal origin.
With all current available data analysed the indications are that the shell material excavated
from the Darling Walk excavation is midden material re‐deposited by estuarine tidal
movements and disturbed by later Colonial reclamation activities.

6.5

Soil Properties
The soil properties of the midden were analysed by Soil Scientist, Roy Lawrie. His report is
attached at Appendix D. This analyses confirmed that the dark humic soils in which the
midden deposit was found were the result of human activity and that the elevated
potassium content is indicative of ash from cooking fires. According to Lawrie “The carbon,
nitrogen and total calcium contents are comparable to the levels found recently in the dark
inland soils associated with Aboriginal oven mounds along the Murray River”. His analyses
indicates that the midden did not contain contamination from later Colonial activity, such as
chicken manure or chemicals. The midden contained a layer of broken sandstone fragments
in spit 1. Lawrie suggests that “the absence of contamination in the midden suggests that
the broken sandstone layer may have been placed over it prior to any 19th industrial
activity”. This confirms that Colonial reclamation commenced early in the history of the
Colony. It appears that the midden was truncated and covered with sandstone rubble, prior
to Colonial industrial development. It is possible that the midden was spread over the Area
prior to being filled to level the area for Colonial construction or that it was removed for
building lime.

6.6

Midden Analyses Summary
The above analyses indicates that the shell material excavated in Area 5 is midden that had
been redeposited by wave action and disturbed by later Colonial reclamation works. The
midden had formed on a rock outcrop overlooking the Harbour. Artefacts were found in the
midden and these may have been used to open bivalves or gut fish. One possible fish scale
was found. The soil analyses indicates that charcoal from cooking fires was present in the
soil. It appears that the Cadi used the area to feast on the shellfish that were gathered from
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the rocks and that they possibly fished from the rocks. They cooked both the shellfish and
any fish caught, on the outcrop.
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7.0

Artefact Analysis
A total of 10 artefacts were retrieved from Area 5. A catalogue of these artefacts is shown
in Table 4 below. Due to the small number of artefacts, only a basic analysis was undertaken.
The artefact analysis aims to develop a profile of the assemblage through basic descriptive
statistics on each artefact type and raw material type.

ID

Area

Transect

1

5

2

Tre
nch

Spit

Raw
Material

Length
(mm)

Width
(mm)

Surface
collection

Chert

28

23

Thick‐
ness
(mm)
4

5

Surface
collection

Chert

35

12

11

3
4

5
5

B
C

4
4

3
1

Chert
Chert

10
24

12
18

3
6

5
6
7

5
5
5

C
C
D

4
4
3

1
3
2

Chert
Chert
Chert

12
22
22

19
19
9

4
4
4

8

5

E

3

3

Chert

11

10

3

9

5

E

3

3

Silcrete

13

10

3

10

5

E

5

5

Quartz

21

6

5

Type

Flaked
piece
Flaked
piece
Flake
Flaked
piece
Flake
Flake
Flaked
piece
Flaked
piece
Flake

Bulb

Plat‐
form

Yes

Yes

Yes
Yes

Yes
Yes

Yes

Yes

Yes

Yes

Re‐
touch

Snap

End

Trans‐
verse

Proxi‐
mal

Flaked
piece
Table 4: Artefact catalogue

As can be seen in Table 5 below, the assemblage is comprised of flakes (without retouch)
and flaked pieces. The most commonly occurring artefact type in the assemblage is the
flaked piece, making up 60% of the total collected. Flakes without retouch make up the
remaining 40% of the assemblage. There is an absence of flakes with retouch and cores.
None of the artefacts collected exhibited any features that could be used to attribute the
assemblage to the phases described by McCarthy (1967) or the sequences described by
Gould (1969).
The prevalence of chert (80% of the total) artefacts in this assemblage would normally
suggest that a local source of chert was utilised in the production of small artefacts.
However, no known sources of chert occur locally (Sydney 1:100,000 Geological Map). The
nearest identified sources of chert is located at Plumpton Ridge, approximately 40km to the
north west (Comber 2007:6; Penrith 1:100,000 Geological Map). This would tend to suggest
that the Cadi traded with the people from Plumpton Ridge (Bool‐bain‐ora, according to
“Locations of Aboriginal groups of Sydney http://www.cityofsydney.nsw.gov.au/barani/
themes/popups/group_locations.htm) to obtain suitable raw materials for stone tool
manufacture.
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Chert

Silcrete

Quartz

Total no.

% of total

Flake
(without
retouch)

3

1

0

4

40%

Flake (with
retouch)

0

0

0

0

0%

Flaked piece

5

0

1

6

60%

Core

0

0

0

0

0

Total no.

8

1

1

10

100%

% of total

80%

10%

10%

100%

Table 5: Cross tabulation of artefact types by raw material

6

No. of artefacts

5
4
3

Chert
Silcrete

2

Quartz

1
0
Core

Flake with retouch

Flake without
retouch

Flaked piece

Artefact type
Figure 12: Artefact type by raw material
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9
8

No. of artefacts

7
6
5
4
3
2
1
0
CHERT

SILCRETE

QUARTZ

Raw Material
Figure 13: Graph depicting the no. of artefacts by raw material

Flake size can also be used as an indicator of reduction intensity, as the more a core is
reduced, the smaller the flakes will generally be (Holdaway et al. 2004: 50). As can be seen in
Figure 14 below, the flakes and flaked pieces collected at the Darling Walk site are generally
small. Of the flakes, one out of four has a dimension that is larger than 20mm. In the same
manner, only one of the six flaked pieces has a dimension greater than 30mm. This would
indicate that the reduction intensity is larger, resulting in smaller artefacts reduced at a later
stage. Dibble’s (1995) model states that the larger the artefacts, the more nomadic and less
complex the social structure of the people producing the artefacts. According to Dibble’s
(1995) model, the size of artefacts at the Darling Walk site indicates that the site was
occupied by less nomadic people on a more permanent basis. This reduction intensity
would also tend to suggest that chert was not readily available and that the available raw
material was constantly re‐used due to its scarcity.
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Dimensions in millimetres (mm)

40
35
30
25
20

Length

15

Width

10

Thickness

5
0

Raw Material
Figure 14: Graph representing the dimensions of each artefact and its raw material

35
30
25
20
15

Length

10

Width
Thickness

5

Chert

Flaked piece

Flake

Flaked piece

Flaked piece

Flake

Flake

Flaked piece

Flake

Flaked piece

0
Flaked piece

Dimensions in millimetres (mm)

40

SilcreteQuartz

Figure 15: Graph depicting the size of artefacts by raw material and artefact type
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An analysis of flake size can also be used as an indicator of in situ manufacture of artefacts. It
is generally accepted that “small artefacts, especially microartefacts, on occupation surfaces
often indicate primary refuse” (Schiffer 1987:267). Analysis of this feature involves the
unbroken and unretouched flakes only and the assemblage comprised three unbroken,
unretouched flakes. As presented in Table 5 below, these flakes were classified by length
(mm) into three groups: artefacts with a length less than 5mm; artefacts with a length
between 5.1 and 10mm; and artefacts with a length greater than 10.1mm. None of the
flakes had a length smaller than 5cm. One of the four (33.33%) flakes had a length between
5.1 and 10mm and two of the three (66.66%) flakes had a length greater than 10mm. That
33.33% of the flakes were less than 10mm in length indicates that it is likely that in situ
production of artefacts took place at this site.

Length (mm)
Less than 5mm
Between 5.1 and 10mm
Greater than 10mm
TOTAL

No. of flakes

Percentage (%)

0
1
2

0
33.33
66.66

3

100

Table 6: Flake size

The amount of cortex present on an artefact can be used as an indicator of the reduction
stage for tools, since it is generally accepted that cortex will be removed first in tool
production or core reduction, and therefore flakes removed at the start of the reduction
process will have significantly more cortex on their dorsal surfaces than those knapped later
(Andrefsky 2005: 103; Holdaway et al. 2004: 50). Analysis of the assemblage revealed that
none of the artefacts had cortex visible, indicating that the artefacts retrieved were
produced at a later stage in the reduction sequence.
An analysis of site integrity can be undertaken in terms of maximum and mean artefact sizes.
The maximum artefact length collected during this excavation was 35mm. Table 6 and Figure
8 below, demonstrate that, apart from those artefacts collected from the surface, maximum
artefact sizes remained reasonably static as the depth increases. This indicates that it is
unlikely that there has been movement of artefacts downwards as a result of bioturbation.
The mean lengths of artefacts also remain reasonably consistent, apart from the absence of
artefacts in Spit 4, with: 31.5mm from surface collection and sandstone outcrop, 18mm in
Spit 1 to 21mm in Spit 5, signifying that the deposit retains archaeological integrity and that
bioturbation has had very minimal, if any, effect on this site.
Given the small number of artefacts collected and the shallow nature of the deposit, an in
depth analysis of the vertical distribution of the artefacts, including artefact numbers by spit,
artefact patterning by spit, etc, was not undertaken.
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Spit
Surface collection
1
2
3
4
5

Maximum artefact length
(mm)
35
24
22
22
0
21

Mean artefact length
(mm)
31.5
18
22
14
0
21

No. of samples
2
2
1
4
0
1

Millimetres (mm)

Table 7: Maximum and mean artefact sizes by spit

40
35
30
25
20
15
10
5
0

Maximum artefact length
(mm)
Mean artefact length
(mm)

Spit
Figure 16: Showing maximum and mean artefact sizes by spit

The assemblage collected at Darling Walk comprised 10 flakes and flaked pieces. There is a
prevalence of chert, although no local sources are known. The small size of artefacts and the
lack of cortex present in the assemblage indicate that these artefacts are a later reduction
stage. This may indicate that raw materials were scarce and cores were heavily reduced. The
lack of cores present in the assemblage confirms this, since cores would not have been as
readily discarded as in Areas where raw materials were plentiful. Therefore it appears that
the Cadi were involved in trade to obtain the necessary raw material for stone tool
manufacture. The small size of artefacts also indicates that artefacts were being
manufactured in situ at this location and that the people manufacturing these artefacts were
part of larger, more complex communities who occupied locations for longer periods of
time. The location of the artefacts within the midden suggest that people were occupying
this Area on the harbour foreshore collecting shell fish and possibly fishing.
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Photograph 12: Ventral surface of artefact retrieved from
5/B/4/3 (Artefact catalogue ID No. 3)

Photograph 13: Dorsal surface of artefact retrieved from
5/B/4/3 (Artefact catalogue ID No. 3)

Photograph 14: Ventral surface of artefacts retrieved from
5/C/4/1 (Artefact catalogue ID No.s 4 and 5)

Photograph 12: Dorsal surface of artefacts retrieved from
5/C/4/1 (Artefact catalogue ID No.s 4 and 5)

Photograph 16: Ventral surface of artefact retrieved from
5/C/4/3 (Artefact catalogue ID No. 6)

Photograph 17: Dorsal surface of artefact retrieved from
5/C/4/3 (Artefact catalogue ID No. 6)
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Photograph 18: Ventral surface of artefact retrieved from
5/D/3/2 (Artefact catalogue ID No. 7)

Photograph 19: Dorsal surface of artefact retrieved from
5/D/3/2 (Artefact catalogue ID No. 7)

Photograph 20: Ventral surface of artefacts retrieved from
5/E/3/3 (Artefact catalogue ID No.s 8 and 9)

Photograph 3: Dorsal surface of artefacts retrieved from
5/E/3/3 (Artefact catalogue ID No.s 8 and 9)

Photograph 22: Ventral surface of artefact retrieved from
5/E/5/5 (Artefact catalogue ID No. 10)

Photograph 43: Dorsal surface of artefact retrieved from
5/E/5/5 (Artefact catalogue ID No. 10)
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Photograph 24: Ventral surface of artefacts retrieved from
surface collection in Area 5 (Artefact catalogue ID Nos 1 and 2)

Photograph 5: Dorsal surface of artefacts retrieved from
surface collection in Area 5 (Artefact catalogue ID Nos 1 and 2)
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8.0

Research Design
To structure the excavation methodology and post excavation analyses the research design
detailed research questions to guide the project. These questions are detailed below with a
response in italics. The response is based on the results of the excavation:


What is the nature and integrity of the archaeological resource?
If archaeological deposits are encountered an analysis to determine the nature of
the site will be undertaken. For example, the evidence will be analysed to
determine whether the deposits represent middens, open artefact scatters,
hearths etc, or whether they contain a combination of features and what
activities occurred at the site.
The evidence indicates that Area 5 at Darling Walk contained a redeposited
midden with a variety of edible shell species and a small number of artefacts.
Only one possible fish scale was retrieved. Ten artefacts were retrieved. Evidence
of cooking fires was found in the soil indicating that people collected shellfish,
predominantly Anadara trapezia (Sydney Cockle/Mud Ark), and cooked them on
the rock outcrop overlooking the Harbour.



What evidence can be found to indicate subsistence activities?
If middens are encountered an analyses will be undertaken to determine the
proportions of shellfish species, and whether bones from fish, birds and land
mammals are present. If hearths or other evidence of occupation are uncovered
an analyses will be undertaken to determine the nature of subsistence activities
at that site. From this information it might be possible to reconstruct past
hunting, fishing and gathering strategies.
The evidence indicates that people collected shellfish and then cooked the
shellfish that they gathered and the fish that they caught. There was no evidence
to indicate that mammals or birds were cooked at the site. It is possible that as
the midden appears to have been truncated to allow historical reclamation and
industrial development, evidence of other food remains may have been removed.
However, from the available evidence, it appears that the Cadi cooked and ate the
shellfish as they collected it, but that hunting activities occurred elsewhere.



What lithic technologies were used?
If artefacts are retrieved, an analyses of stone tools within the Eastern Regional
Sequence can assist in tentatively dating the site. The nature of the lithic
technologies used can also provide information on stone tool manufacture and
use which will contribute to the ongoing development of a model of occupation
for the region.
Only a small artefact assemblage was retrieved from the site. Ten, predominantly
chert, artefacts were found. A brief analyses appears in section 7 of this report.
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Can any emerging patterns or similarities in technological and cultural change
within the region be determined?
Previous work undertaken in the Sydney Region by Attenbrow (2002) and at the
KENS site on Cockle Bay (Steele 2006) will be reviewed and analysed in
association with evidence gained from the program of monitoring and
archaeology testing. Combined with the research questions detailed above this
comparative analyses could assist in determining any emerging patterns or
similarities in technological and cultural change within the region. This
information could contribute to the ongoing development of a model of
occupation for the Sydney Region.
Given the small size of this site, the disturbance and the small number of artefacts
it is difficult to make detailed comparisons with other sites excavated in the
Sydney region. In particular, the midden excavated from Darling Harbour appears
to be a portion of a larger site truncated by historical reclamation activities and
any analyses or comparisons would not present an accurate picture. Comments
on technological and cultural change cannot be made due to the small sample
size.
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9.0

Significance Assessment

9.1

Preamble
Significance assessment is the process whereby sites or landscapes are assessed to
determine their value or importance to the community.
A range of criteria have been developed for assessing the significance which embody the
values contained in the Burra Charter. The Burra Charter provides principles and guidelines
for the conservation and management of cultural heritage places within Australia. The
following values have been adapted from the Burra Charter

9.2

Criteria
Social Value (sometimes termed “Aboriginal value) which refers to the spiritual, traditional,
historical or contemporary associations and attachments which the place or Area has for the
present‐day Aboriginal community.
Historic Value refers to the associations of a place with a person, event, phase or activity of
importance to the history of an Aboriginal community.
Scientific Value refers to the importance of a landscape, Area, place or object because of its
potential to provide information which is of value in scientific analysis and the ability to
answer scientific or technical research questions.
Aesthetic Value refers to the sensory, scenic and creative aspects of the place.
Representativeness refers to whether the site demonstrates the principal characteristics of
that site and is a good representative example of that site type.
Rarity refers to the degree to which such a site is known elsewhere and whether the site is
uncommon, rare or endangered .
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9.3

Assessment
Social Values
This is more properly assessed by the Aboriginal community. However, consultation with
the Metropolitan Local Aboriginal Land Council indicates that this midden is important to the
local and broader community. The midden provides a continuing cultural link to their past
and provides tangible links with the lifestyle and values of their ancestors.
Historic Values
Again, this is more properly assessed by the Aboriginal community. However, it would
appear that this midden is significant because it represents a significant aspect of Aboriginal
history demonstrating the survival techniques utilised prior to European occupation. The
midden is also an important educational tool in demonstrating Aboriginal history and
subsistence activities.
Scientific/Archaeological Values
This midden has been subjected to extensive disturbance. Despite this disturbance a certain
amount of scientific and archaeological information has been gained from the midden.
Aesthetic Values
Whilst this midden indicates the creative achievement of pre‐contact Aboriginal people in
their ability to utilise available materials for subsistence and other lifestyle activities, due to
the level of disturbance this middens does not contain aesthetic values.
Representative Values
Due to the disturbed nature of this midden it is not a particularly good representative
example.
Rarity Values
Locating middens along the foreshores of Sydney Harbour is increasingly difficult due to the
development of Sydney from Colonial to present times. Therefore, although this midden is
highly disturbed it is a rare surviving example in Sydney Harbour of its site type.

9.4

Statement of Significance
Consultation with the Metropolitan Local Aboriginal Land Council indicates that this midden
is important to the local and broader community. It provides a continuing cultural link to
their past and provides tangible links with the lifestyle and values of their ancestors. In
addition, this midden is significant because it represents an important aspect of Aboriginal
history demonstrating the survival techniques utilised prior to European occupation and is
an important educational tool in demonstrating Aboriginal history. Despite the disturbed
nature of the midden important archaeological and scientific information was gained from it.
Locating middens along the foreshores of Sydney Harbour is increasingly difficult due to the
development of Sydney from Colonial to present times. Therefore, although this midden is
highly disturbed it is a rare surviving example in Sydney Harbour of its site type.
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10.0 Summary & Recommendations
10.1 Summary
Archaeological excavations were undertaken at Darling Walk, which is now known as Darling
Quarter, prior to redevelopment of the site by Lend Lease Development (Millers Point). A
program of archaeological monitoring, testing and excavation was undertaken from 2 March
2009 to 3 April 2009.
Prior to Colonial settlement the study area was occupied by the Cadi who spoke a dialect of
the Darug language. The men were referred to as Cadigal and the women Cadigalleon. The
Cadi clan occupied land along the southern shore of Port Jackson from South Head in the
east to Darling Harbour in the west, extending to the south at least as far as Petersham.
Previous archaeological research indicates that the Cadi were hunter gatherers hunting
animals such as flying fox and possums for their meat and skins. The major portion of their
diet was from cockle, oysters, mussels and fish from the harbour plus fruits and roots
collected from the surrounding vegetation. They lived in simple bark shelters or rock
shelters. They manufactured stone axes and blades, spears and wooden, bark or reed
baskets and bowels. The Cadi had a rich spiritual life with a belief in the afterlife.
The archaeological excavations at Darling Walk uncovered a midden containing ten artefacts.
The midden was located on a rock outcrop on the shoreline. The analyses indicates that the
midden had been redeposited through wave action. It had been truncated by Colonial
reclamation activities and covered with a layer of sandstone rubble prior to 19th century
industrial activity. Soil analyses revealed evidence of cooking fires.
It would appear that prior to the disruption of their traditional lifestyle the Cadi collected
shellfish which was predominantly Anadara trapezia (Sydney Cockle/Mud Ark) and fished in
the Harbour. They cooked and ate their food on the rock outcrop overlooking the arbour. It
appears that the material they used to manufacture stone tools may have been traded with
people from Areas west of Sydney on the Cumberland Plain.

10.2 Recommendations and Actions
10.2.1 Recommendations
i.
Interpretation of the midden and lifestyle of the Cadi had previously been
recommended and interpretation has been included in the redeveloped site.
ii.

The artefacts should be returned to the Metropolitan Local Aboriginal Land Council
(MLALC). To do this it will be necessary for the MLALC to apply to the Office of the
Environment and Heritage by completing an Application for the transfer of
Aboriginal objects for safekeeping. The consultant has commenced negotiations with
the MLALC in respect of the safekeeping of the artefacts and will assist them in
obtaining custody of the artefacts.
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10.2.2 Actions
i.
In accordance with s89A of the National Parks & Wildlife Act 1974 (and
amendments) a site recording form has been completed and forwarded to the
Aboriginal Heritage Information Management System at OEH. A copy of this form is
attached at Appendix E.
ii.

As required by OEH, An Aboriginal site impact recording form has been completed
and forwarded to the Aboriginal Heritage Information Management System at OEH.
A copy of this form is attached at Appendix E.

iii.

One printed copy and one electronic copy of this report has been forwarded to the
Aboriginal Heritage Information Management System at OEH.

iv.

One printed copy of this report has been forwarded to the MLALC.
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1.0

INTRODUCTION

1.1

Background
The Sydney Harbour Foreshore Authority (SHFA) propose to redevelop Darling Walk at
Darling Harbour. The aim of the redevelopment is to deliver a new commercial
development, consistent with the Metropolitan Strategy and the planning objectives for
Darling Harbour. The proposed redevelopment of Darling Walk will create a mixed use
development that promotes activity throughout the week, public holidays and weekends.
SHFA have engaged Lend Lease Development (LLD) to design, develop and deliver the new
commercial office and retail development.
Comber Consultants were engaged to undertake an Aboriginal Archaeological and Cultural
Heritage Assessment of the proposal in association with the Metropolitan Local Aboriginal
Land Council. That assessment recommended that a program of archaeological monitoring
and excavation be undertaken prior to commencement of the proposed development.
Comber Consultants have now been engaged to undertake that program of archaeological
monitoring and excavations and this management plan and research design sets out the
procedures and methodology to be employed.
This document and the document prepared by the consultant titled “Aboriginal
Archaeological and Cultural Heritage Assessment, Darling Walk, Darling Harbour” fulfil the
proponent’s commitment No. 20 and Approval condition C1(1) as contained in the Approval
of Concept Plan No. 06_0054 dated 9 July 2008, approved under the Environmental Planning
& Assessment Act 1979.

1.2

Location
Darling Walk forms the edge to the central public domain of Darling Harbour, which covers
an Area of approximately 60 hectares. Darling Harbour is approximately 400m south west of
Town Hall Railway Station and approximately 800m north west of Central Railway Station.
Figure 1 shows the location of Darling Harbour on the 1:250,000 topographic map.
Darling Walk is located within the Darling Harbour Precinct. It covers an Area of
approximately 32,900m2. It is situated west of Harbour Street at the western edge of the
Sydney Central Business District (CBD), south of the Western Distributor Flyover, north of
the Chinese Garden and north of Tumbalong Park. Figure 2 shows the location of Darling
Walk on the 1:25,000 topographic map. Figure 3 shows the extent of Darling Walk.
The study Area presently contains the two storey former Sega World games and amusement
complex which houses a range of entertainment, retail and tourism uses. There is also an
Area of open public space which includes an artificial lake and other water features.

1.3

Proposal
The existing buildings on the site will be demolished and two large commercial buildings will
be erected within the eastern half of the study Area. In addition underground parking will
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be provided at the eastern end. The western half of the study Area will become landscaped
open space.
The proposed redevelopment will include:
 Maximum 68,000m2 of gross floor Area (GFA) of commercial floor space, including
up to 5,000m2 GFA of retail floor space and up to 1,000m2 GFA of floor space for
cultural, recreation and entertainment uses;
 Basement car parking totalling 800 car spaces including 200 car spaces to service the
commercial buildings and a 600 space public car park; and
 Public domain improvements.
Figure 4 shows the extent of the development and building footprint at Darling Walk. It
should be noted, and as shown on Figure 4, that not all of Darling Walk will be redeveloped.
The impact upon the Aboriginal archaeological resource of this proposal is discussed in this
report and mitigation measures provided. This report should be read in conjunction with
the report titled “Aboriginal Archaeological and Cultural Heritage Assessment” dated August
2008 and prepared by the consultant.

Figure 4: Location of Darling Harbour circled in yellow.
(1:250,000 Sydney Special ED2 – 1998 topographic map)
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Figure 5: Location of Darling Harbour circled in green, whilst the arrow indicates the location of Darling Walk
(Composite map of the Parramatta River 1:25,000 9130‐3N Third Edition topographic map and the Botany Bay
9130‐3S Third Edition topographic map).
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Figure 6: Aerial photograph showing the extent of Darling Walk in red.
(Taken from JBA 2007:8)
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Development
footprint

Figure 4: Development Proposed.
Note that the development footprint is outlined in orange
(taken from JBA 2007:41)
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2.0

APROVALS

2.1

National Parks and Wildlife Act 1974
The National Parks and Wildlife Act 1974 (NPW Act) provides statutory protection for all
Aboriginal artefacts or “Aboriginal objects” within New South Wales. The Department of
Environment and Climate Change (DECC) is the State Government agency responsible for the
implementation and management of this Act.
Part 6 of the NPW Act provides provision for the protection of all “Aboriginal objects” which
are defined as “any deposit, object or material evidence (not being a handicraft made for
sale) relating to the Aboriginal habitation of ... New South Wales...”.
In particular, Section 90 (Part 6 of the NPW Act) states that it is illegal to knowingly destroy,
deface, or damage an Aboriginal object without first obtaining the written consent of the
Director‐General.
Section 87 (Part 6 of the NPW Act) details the provisions for the issue of written consent to
impact upon an Aboriginal object. According to DECC policies, such permission may be
issued for research or other purposes, once a detailed assessment of the object has been
undertaken which clearly outlines the justification for such disturbance and once satisfactory
consultation has been undertaken with the relevant Aboriginal community or people.
As it is possible that Aboriginal “objects” may be disturbed during the redevelopment of
Darling Walk, it would normally be necessary to apply for a permit under Part 6 of the Act.
However, the proponent has advised that this is a “Part 3A” project and that it will not be
necessary to apply for a permit from DECC, although the proponent will be undertaking
consultation with DECC.
Although the project will be assessed under Part 3A (see below), the consultant has been
advised that the proponent will be consulting with the Department of Environment and
Climate Change.

2.2

Part 3A, Environmental Planning and Assessment Act, 1979
This project will be assessed under Part 3A, of the Environmental Planning and Assessment
Act, 1979. Part 3A consolidates the assessment and approval regime for all major projects
and provides a streamlined process. Part 3A allows the Minister for Planning to become the
consent authority. It provides a single Department of Planning assessment and Minister for
Planning approval process with delegated powers in respect of other government agencies’s
statutory responsibilities.
The Approval of Concept Plan No. 06_0054 included the following condition:
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Part C‐ Future Assessment Requirements
C1
(1)

Heritage and Archaeology
In addition to the Proponent’s Statement of Commitment No. 20, an Archaeological
Assessment and Management Plan is to be prepared and submitted with the first
future application involving basement excavation or remediation, whichever occurs
first.
The Proponent’s Statement of Commitment No. 20 states:

An appropriately experienced heritage practitioner or archaeologist will be engaged to
prepare an Archaeological Assessment and Management Plan (AAMP) in consultation with
relevant stakeholders and statutory authorities. The AAMP will identify Areas of
archaeological potential and provide guidelines and strategies for the management of any
archaeological resource.
The report prepared by the consultant titled “Aboriginal Archaeological Cultural Heritage
Assessment, Darling Walk, Darling Harbour” dated August 2008 and this report fulfil
Condition C1(1) and the Statement of Commitment No. 20, as detailed above.
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3.0

ARCHAEOLOGICAL RESOURCE
An assessment was undertaken by the consultant in partnership with the Metropolitan Local
Aboriginal Land Council of the proposed redevelopment in July 2008. The report produced
as a result of that assessment, titled Aboriginal Archaeological and Cultural Heritage
Assessment, Darling Walk, Darling Harbour, dated August 2008, recommended a program of
archaeological monitoring and testing. After reviewing archaeological and environmental
data for the region it was determined that it was possible that sub‐surface Aboriginal
deposits may exist within a portion of the Area to be redeveloped (Figure 5). The Area that
was assessed as containing Aboriginal archaeological potential contains the original
shoreline. The remainder of the study Area has been the subject of land reclamation and
therefore is not assessed as containing Aboriginal archaeological potential.
The Area where Aboriginal archaeological deposits may be located is in the eastern portion
of the Area to be excavated for a basement carpark. It is not expected that the development
on the remainder of the site will impact upon Aboriginal archaeological deposits. The
remainder of the work includes demolition of existing buildings that have been constructed
on fill or reclaimed land and construction of the new facilities on the fill or reclaimed land. It
was determined that the only portion of the site that might contain evidence of Aboriginal
occupation, is the Area which contains the original shoreline, as indicated in Figure 5. To
fully understand the nature of the archaeological resource it is important that this
management plan is read in conjunction with the report titled Aboriginal Archaeological
Cultural Heritage Assessment, Darling Walk, Darling Harbour.
In addition Casey & Lowe undertook an assessment of the historical archaeological potential
of the subject Area. Their report titled Non‐Indigenous Archaeological Assessment Darling
Walk, Darling Harbour identified a range of historical archaeological issues across a broader
portion of the study Area. They are also preparing a separate archaeological management
plan in respect of the Non‐Indigenous archaeology on the site.
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Service ducts located
within Area circled

Original shoreline
(high tide mark)

Existing streets

Figure 5: 1875 plan showing original shoreline
(Plan courtesy Casey & Lowe)

Key:
Red dashed line:
Blue solid line:
Blue dashed line:
Green hatching:
Circled Area:

Darling Walk
Development Area
Excavations to be undertaken for basement
Area where the program of Aboriginal sub‐surface testing should be
undertaken
This Area contains large service ducts, so testing in this Area is not necessary
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4.0

IMPACTS ON THE ARCHAEOLOGICAL RESOURCE

4.1

Preamble
The development of the research design is dependent upon a clear understanding of impacts
across the site. Understanding the nature and extent of such impact allows decisions to be
made about the level of archaeological monitoring and testing required.
The following section of this report details existing impacts which will inform the research
design and potential impacts which will guide methodologies to be employed.

4.2

Existing Impacts
Activities undertaken since colonial settlement have impacted upon the integrity of the
potential archaeological resource.
Those impacts are detailed below with proposed
management strategies:
Colonial Development and Land Reclamation
Settlement at Cockle Bay began early in Sydney’s Colonial history. Cockle Bay initially
contained flour mills and became an important wharfage Area. Between 1820 and 1850
land reclamation and wharf construction was underway. Initially long jetties were
constructed into the tidal waters until land reclamation began to change the shape of the
shoreline. By 1836 the town of Sydney had extended to the waterfront at Darling Harbour
where warehouses and stores were constructed. Industrial expansion continued on the
eastern side of Darling Harbour with the construction of foundries, wharves, warehouses,
bond stores and ship yards. Early residential development began around Darling Harbour to
provide housing for the workers. In 1984 Premier Neville Wran announced the
government’s intention to redevelop Darling Harbour as the State’s major contribution to
the bicentennial program. This project saw the resumption of land and the existing buildings
at Darling Harbour and their demolition to allow for the new project (Casey & Lowe 1988:10‐
21).
The geotechnical testing undertaken by Coffey provides an indication of the impact of land
reclamation upon the subject Area. The boreholes taken within the south eastern section of
the Area proposed for the basement (boreholes BH101, 102, 103 and 103A), which is in the
Area of the original shoreline, indicates that residual soils of alluvium are located between a
depth of 2m and 6m. Fill is located above these depths. The interface between the alluvial
soils and fill is the Area that evidence of Aboriginal occupation is expected to occur.
Therefore, it would appear that the impact from colonial activities might be limited to the
impact of land reclamation whereby soils and building rubble were dumped on the site. The
dumping of materials on the original sandy shoreline may have simply covered evidence of
Aboriginal occupation, but without much disturbance, apart from mixing of soils.
Later colonial building industry would have been undertaken on the fill, having no impact on
the evidence of Aboriginal occupation located below the fill. However, advice received from
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Casey & Lowe indicates that the Area where the colonial fill was constructed is in an Area of
shallow fill, so it is possible that there has been limited impact from the colonial housing
construction.
Therefore, in the assessment report this Area was recommended for a program of
archaeological monitoring and excavation. The monitoring and testing will be undertaken in
accordance with the research design contained in section 5 of this report.

Existing Services
Figure 6 provides detail of existing services within the subject Area. As can be seen from this
plan the Area immediately to the north of the Area proposed for the basement contains
major service ducts for stormwater, sewerage and electricity. Installation of these services
would have impacted upon the integrity of any potential Aboriginal archaeological deposit,
therefore testing or monitoring is not proposed in these Areas. In addition due to the
existence of the service ducts it is not possible to access anything below these ducts.
Piling
Piling for footings for the SegaWorld building (which will be demolished as part of the
development) occurred in the eastern section of the study Area where it is possible that
evidence of Aboriginal occupation may occur. These pilings are 600mm in diameter and
extend into the bedrock. Therefore, it is possible that the piling has impacted upon
Aboriginal archaeological deposits. In addition the location of these piles may impact upon
the ability to undertake archaeological excavation in those Areas. Therefore, in the Areas of
piling, archaeological testing will not be undertaken due to both access difficulties and the
integrity of the archaeological resource.

4.3

Proposed Impacts
Works associated with the proposal have the potential to impact upon the Aboriginal
archaeological heritage of the study Area. Those impacts and mitigation strategies are
outlined below:
Basement Construction
The construction of the basement carpark has the potential to impact upon Aboriginal
archaeological deposits. The eastern portion of the basement carpark will be excavated into
an Area which once contained the original shoreline prior to colonial land reclamation. This
Area is considered to contain Aboriginal archaeological potential. Therefore the assessment
report recommended a program of archaeological monitoring and excavation. The Research
Design contained in section 5 of this report outlines the proposed methodology.
Contamination and Remediation
Within the Area proposed for the basement are potential acid sulphate soils which will be
included in a program of remediation by Lend Lease Development. The remediation
program will include bulk excavation of all of the upper fills within the basement to allow for
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the removal of “solid waste” and the “potential acid sulphate soils”. If acid sulphate soils
occur this will impose a constraint upon archaeological excavation. Sulphate soils occur
naturally and once exposed, they must be removed immediately, as they produce sulphuric
acid within 24 hours of exposure. If acid sulphate soils or other contaminated materials are
located and remediation is required, it may be necessary to abandon archaeological testing
in such Areas, for safety reasons. Figure 6 provides an indication of the location of potential
acid sulphate soils.
Non‐Indigenous Archaeology
Prior to commencing the program of Aboriginal archaeological testing, Casey & Lowe will be
undertaking a program of archaeological testing related to non‐Indigenous archaeology.
Casey & Lowe and the consultant are liaising regularly in respect of this project. The
majority of the excavation undertaken by Casey & Lowe will be in Areas of fill and land
reclamation, which are not assessed as containing Aboriginal archaeological potential.
Figure 7 shows the Areas proposed for excavation by Casey & Lowe and are designated
Areas 1‐9. The only Areas with potential for Aboriginal archaeological evidence are:





A small portion of the southern section of Area 8
The north eastern section of Area 5
The western corner of Area 9.
A Small portion of the centre of Area 7.

When historical archaeological excavation is occurring in these Areas an archaeologist with
the qualifications and experience in Aboriginal archaeology will be present to monitor the
historical archaeological excavations. However, in general, the excavations undertaken by
Casey & Lowe will be above the level where there is the potential for evidence of Aboriginal
occupation to occur or will be in Areas of land reclamation.
Piling
Piling will occur around the footprint of the proposed basement to prevent collapse of the
basement walls once excavation has occurred. These piles will have a diameter of 750mm
and will be placed approximately 600mm apart. The space between the pile will then be
filled with a grout which will make the basement waterproof. Archaeological testing will
therefore not be undertaken around the footprint of the basement.
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Figure 6: Existing services at Darling Walk.
“S” indicates Areas of possible sulphate soils
(From Casey & Lowe 2008b:15)
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5.0

RESEARCH DESIGN

5.1

Preamble
The following research design outlines the methodologies to be employed for the program
of monitoring and subsurface testing as recommended in the assessment report and as
detailed above.

5.2

Research Questions
To structure the excavation methodology and post excavation analyses it is necessary to
develop research questions which will guide the project. Following are broad questions
which will assist in determining an appropriate methodology and processes:


What is the nature and integrity of the archaeological resource?
If archaeological deposits are encountered an analysis to determine the nature of
the site will be undertaken. For example, the evidence will be analysed to
determine whether the deposits represent middens, open artefact scatters,
hearths etc, or whether they contain a combination of features and what
activities occurred at the site.



What evidence can be found to indicate subsistence activities?
If middens are encountered an analyses will be undertaken to determine the
proportions of shellfish species, and whether bones from fish, birds and land
mammals are present. If hearths or other evidence of occupation are uncovered
an analyses will be undertaken to determine the nature of subsistence activities
at that site. From this information it might be possible to reconstruct past
hunting, fishing and gathering strategies.



What lithic technologies were used?
If artefacts are retrieved, an analyses of stone tools within the Eastern Regional
Sequence can assist in tentatively dating the site. The nature of the lithic
technologies used can also provide information on stone tool manufacture and
use which will contribute to the ongoing development of a model of occupation
for the region.



Can any emerging patterns or similarities in technological and cultural change
within the region be determined?
Previous work undertaken in the Sydney Region by Attenbrow (2002) and at the
KENS site on Cockle Bay (Steele 2006) will be reviewed and analysed in
association with evidence gained from the program of monitoring and
archaeology testing. Combined with the research questions detailed above this
comparative analyses could assist in determining any emerging patterns or
similarities in technological and cultural change within the region. This
information could contribute to the ongoing development of a model of
occupation for the Sydney Region.
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5.3

Procedures
Monitoring
Monitoring of the historical archaeological excavations will be undertaken in the portions of
Areas 5, 7, 8 and 9, detailed on page 12 and shown at Figure 7, below the fill levels.
Monitoring will be undertaken by either Jillian Comber or Tracy Appel (or both) of Comber
Consultants in partnership with the Metropolitan Local Aboriginal Land Council. In addition,
in the event that Aboriginal artefacts are located when a Comber Consultants archaeologists
is not on site, Casey & Lowe will immediately contact Comber Consultants who will attend
the site.
If Aboriginal artefacts are located during the historical archaeological excavations their
location will be recorded using the grid established by Casey & Lowe. Their exact location
will be recorded with a grid reference taken with a GPS. A surveyor will also record their
location and a plan showing their location in context with other features will be prepared.
The artefacts and their context will be recorded noting:





Their location
Context within the landscape
Geomorphic context
A photographic record of the artefacts and their context will also be taken.

Excavation
Archaeological test excavations will be undertaken in the in the portions of Areas 5, 7, 8 and
9, detailed on page 12 and shown at Figure 7. They will be undertaken in Areas of
maximum potential, such as the Area containing the original shoreline and where the
minimum post contact impact has occurred. For example, Areas containing piling and
service ducts will not be tested.
The test excavations will be dug by hand in 1m x 1m square pits and taken down in 5cm spits,
until the basal layer has been reached. The grid established by Casey & Lowe will be utilised
for recording the location of the test pits.
The soil will be tested for its Ph level and an assessment of the geomorphological context of
the site and each spit will be undertaken. The geomorphological assessment will be
undertaken by Dr Peter Mitchell.
The location of any artefacts found during excavation will be recorded and the artefacts
bagged and catalogued. The soil removed during the excavation will be wet sieved and any
artefacts found in the sieved layer bagged and catalogued, clearly noting that they were
found within the sieved soil, not insitu. The archaeological and geomorphological context
that the artefacts are located within will be recorded
If any archaeological features or deposits are located the trench will be extended to
determine the extent of the deposit if necessary (and if possible within the constraints of the
site).
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The exact locations and number of the test pits will be determined after further site
inspections. In particular, an examination of the soil profile of pits dug for the historical
archaeological investigations will aid in assisting the determination of suitable places for test
excavations.

N

Figure 7: Study Area showing Areas 1‐9 proposed for historical archaeological excavation.
The Area proposed for Aboriginal archaeological monitoring are within a portion of
basement excavations and within the Area of the original shoreline (hatched in white)
(Map provided by Casey & Lowe)
KEY:
Solid purple line is the original shoreline or high tide mark
Dashed purple line is the building line to the east of the high tide line
Dashed blue line is the basement.
Dashed red line is the boundary of Darling Walk
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Artefact Analyses
All artefacts recovered will be catalogued by Tory Stening, of Comber Consultants. They will
be described and a brief analyses undertaken to determine the use of the artefacts and
thereby possible activities undertaken.
Care Agreement
If any artefacts are retrieved, the Metropolitan Local Aboriginal Land Council will apply for a
Care Agreement to take possession of the artefacts once the analyses has been completed.
Personnel
The senior personnel engaged on this project will be Jillian Comber and Tracy Appel of
Comber Consultants. Other additional staff will be employed as required to assist with
artefact analyses, data entry and mapping. Brief details of the relevant personnel appear
below:
Jillian Comber, BA, Litt B
Archaeologist, Project Manager
Jillian Comber, the Director of Comber Consultants Pty Ltd, has over 20 years experience as
an Archaeologist and Cultural Heritage Manager. She is experienced in all aspects of
Aboriginal Cultural Heritage Management with particular expertise in Indigenous
Archaeology. Jillian has experience in archaeological excavation and analyses and the
recording and assessment of Aboriginal sites in consultation with the relevant Aboriginal
organisations/community members.
Tracy Appel, BA
Archaeologist
Tracy Appel is an archaeologist with seven years experience. She is experienced in Aboriginal
archaeological survey, assessment, excavation and recording. She is experienced in directing
and managing Aboriginal archaeological excavations.
Other specialist who will be consulted:
Dr Peter Mitchell, Geomorphologist will be engaged to undertake a geomorphological
analyses of the site and Dr Mike McPhail will be engaged to undertake a pollen analyses.

5.4

Summary
The program of research and excavation as detailed above will provide further information
which would assist in refining the model of occupation in the Sydney Region. The program will
be conducted in partnership with the Metropolitan Local Aboriginal Land Council to ensure that
information that is meaningful to the Aboriginal community is gained. Such information can
assist with cultural maintenance and education.

Jillian Comber
15 August 2008
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6.0

CONCLUSION
This report which should be read in conjuction with the Aboriginal Archaeological and
Cultural Heritage Assessment, Darling Walk, Darling Harbour, provides strategies for
managing Aboriginal archaeological heritage within the proposed redevelopment Area at
Darling Walk. Both reports fulfil Condition C1(1) and Statement of Commitment 20
contained in the Approval of Concept Plan No. 06_0054.
The assessment report recommends that a program of archaeological monitoring and
testing be undertaken and this document sets out the strategies and research design to
enable that testing to be undertaken.
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Appendix B
ANALYSIS OF TREE ROOTS
BY DR JUGO ILIC

KNOW YOUR WOOD
19 Benambra Street, South Oakleigh, Victoria 3167, AUSTRALIA
Phone: 03 95127523
Mobile: 0412786482

Email:knowyourwood@optusnet.com.au
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KNOW YOUR WOOD
19 Benambra Street, South Oakleigh, Victoria 3167, AUSTRALIA
Phone: 03 95127523
Mobile: 0412786482
Email:knowyourwood@optusnet.com.au
Provider of wood identification services.

19th Aug, 2010
WOOD IDENTIFICATION RESULTS
Mr David Nutley
Senior Archaeologist
Comber Consultants
99 Edwin Street North,
Croydon, NSW 2132

Dear David,
Re: Assessment of four wood/tree root samples from Darling Harbour, NSW received on
17 August; Your request – 12 Aug, 2010.
Following microscopic examination, in my opinion the structure of the wood specimens is
consistent with:
Sample A – Casuarina ?1glauca ‐ Swamp oak (wood) Density =1100kgm‐3) (Casuarina
species are also sometimes also called: she‐oaks)
Sample B – Casuarina ? glauca ‐ Swamp oak (Density < 1000kgm‐3)
Sample C – Casuarina ? glauca ‐ Swamp oak (Density < 1000kgm‐3)
Sample D – Casuarina ? glauca ‐ Swamp oak (Density < 850kgm‐3)
I hope the information will be useful for your research.
Best regards,

Jugo Ilic
Jugo Ilic MSc, Dr(Forest)Sc, FIAWSc

1

The ? indicates that the sample looks most like that indicated.
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Appendix C
EXCAVATION DATA
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Excavation Data:
Trenches were excavated in accordance with the details outlined in Section 4.0 of this report. The
results of the excavations are detailed below:
Area 5
Trench 5/1 was a 1 x 1m trench that was excavated to 15cm, at which depth the sandstone bedrock
was encountered. No evidence of bioturbation was recorded in this trench. No Aboriginal artefacts
were collected from Trench 5/1.
Trench 5/2 was a 1 x 1m trench that was excavated to a depth of 5cm, at which depth the sandstone
bedrock was encountered. Evidence of bioturbation was observed with an extensive root system
recorded. Shell was present in the material that was excavated from this trench. No Aboriginal
artefacts were retrieved during the excavation of this trench.
Trench 5/3 was a 1 x 1m trench excavated to a depth of 20cm, at which the sandstone bedrock was
encountered. Evidence of bioturbation was recorded throughout the trench and shell was collected
from Spits 3 and 4. No Aboriginal artefacts were retrieved during the excavation of this trench.
Trench 5/4 was a 1 x 1m trench that was excavated to a depth of 10cm at which the sandstone
bedrock was encountered. Evidence of bioturbation was recorded throughout the trench and shell
was collected from Spits 1 and 2. No Aboriginal artefacts were retrieved during the excavation of this
trench.
Trench 5/5 was a 1 x 1m trench that was excavated to a depth of 25cm, at which depth the
sandstone bedrock was encountered. Shell was retrieved to a depth of 20cm. Evidence of
bioturbation was recorded throughout the trench. No “objects” as defined under the National Parks
and Wildlife Act 1974 were identified during the excavation of this trench.
Trench 5/6 was a 1 x 1m trench and was excavated to a depth of 25cm. At this depth the sandstone
bedrock was encountered and excavation ceased. Evidence of bioturbation was recorded
throughout the trench. Shell material was collected to a depth of 25cm. No Aboriginal artefacts were
located during the excavation of this trench.
Trench 5/7 was a 1 x 1m trench that was excavated to a depth of 5cm at which depth the sandstone
bedrock was encountered. Evidence of bioturbation was recorded throughout the trench. No
Aboriginal artefacts or shell were collected during the excavation of this trench.
Trench 5/8 was a 1 x 1m trench that was excavated to a depth of 25cm, at which depth the
sandstone bedrock was encountered. Evidence of bioturbation was recorded throughout the entire
trench. Shell was collected to a depth of 25cm. No Aboriginal “objects” as defined under the
National Parks and Wildlife Act 1974 were retrieved from this trench.
Trench 5/9 was a 1 x 1m trench that was excavated to the sandstone bedrock at a depth of 20cm.
Evidence of bioturbation was recorded throughout the entire trench. Shell was collected to a depth
of 20cm. No Aboriginal artefacts were retrieved from this trench.
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Trench 5/10 was a 1 x 1m trench that was excavated to the sandstone bedrock at a depth of 20cm.
Evidence of bioturbation was recorded throughout the entire trench. Shell was collected from Spits 3
and 4 (10‐20cm). No Aboriginal “objects” as defined under the National Parks and Wildlife Act 1974
were retrieved from this trench.
Trench 5/11 was a 1 x 1m trench excavated to a depth of 20cm, at which depth the sandstone
outcrop was encountered. Evidence of bioturbation was recorded throughout the trench. Shell was
collected throughout the entire trench, however no Aboriginal artefacts were retrieved.
Trench 5/12 was a 1 x 1m trench that was excavated to a depth of 20cm, at which depth the
sandstone bedrock was encountered. Evidence of bioturbation was recorded throughout the entire
trench. Shell was collected from all spits, however no Aboriginal artefacts were located.
Trench 5A/1 was a 1 x 1m trench that was excavated to the sandstone bedrock at a depth of 25cm.
No evidence of bioturbation was recorded and shell was not retrieved during the excavation of this
trench. No Aboriginal “objects” as defined under the National Parks and Wildlife Act 1974 were
identified during the excavation of this trench.
Trench 5A/2 was a 1 x 1m trench that was excavated to sandstone bedrock, which was encountered
at a depth of approximately 5cm. No evidence of bioturbation was identified. Shell and Aboriginal
artefacts were not retrieved from this trench.
Trench 5A/3 was a 1 x 1m trench that was excavated to a depth of 5cm, at which depth the
sandstone bedrock was encountered. No evidence of bioturbation was recorded. No shell or
Aboriginal artefacts were retrieved from Trench 5A/3.
Trench 5A/4 was a 1 x 1m trench that was excavated to a depth of 10cm, at which depth the
sandstone outcrop was encountered. There was no evidence of bioturbation throughout the trench.
No shell or Aboriginal artefacts were collected from this trench.
Trench 5A/5 was a 1 x 1m trench that was excavated to a depth of 15cm, at which depth the
sandstone bedrock was encountered. There was no evidence of bioturbation in this trench. No shell
or Aboriginal artefacts were collected from Trench 5A/5.
Trench 5B/1 was a 1 x 1m trench that was excavated to a depth of 20cm, at which the sandstone
outcrop was encountered. Evidence of bioturbation was recorded throughout all spits. Shell was
retrieved from Spits 1 – 3 (0‐15cm). No Aboriginal “objects” as defined under the National Parks and
Wildlife Act 1974 were collected from this trench.
Trench 5B/2 was a 1 x 1m trench and was excavated to the sandstone bedrock at a depth of 10cm.
No evidence of bioturbation was recorded in this trench. Shell was retrieved throughout the entire
trench, however no Aboriginal artefacts were located.
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Trench 5B/3 was a 1 x 1m trench excavated to the sandstone outcrop, which was encountered at a
depth of 20cm. No evidence of bioturbation was recorded. Shell was collected from Spits 2 and 3 (5‐
15cm). No Aboriginal artefacts were identified during the excavation of this trench.
Trench 5B/4 was a 1 x 1m trench that was excavated to the sandstone bedrock at a depth of 20cm.
No evidence of bioturbation was recorded in this trench, nor was any shell retrieved during its
excavation. Spits 1 and 2 (0‐10cm) did not contain any Aboriginal “objects” as defined under the
National Parks and Wildlife Act 1974. Spit 3 (10 – 15cm) contained a single pink chert flake
measuring 10 x 12 x 3mm. Spit 4 (15‐20cm) did not contain any Aboriginal artefacts.
Trench 5B/5 was a 1 x 1m trench that was excavated to the sandstone outcrop, which was
encountered at a depth of approximately 15cm. No evidence of bioturbation was recorded in this
trench. No shell or Aboriginal artefacts were retrieved during the excavation of this trench.
The excavation of 1 x 1m Trench 5C/1 was undertaken to a depth of 25cm, at which the sandstone
outcrop was encountered. There was no evidence of bioturbation recorded during the excavation of
this trench. Shell was collected from Spits 3 and 4 (10‐20cm). No Aboriginal artefacts were collected
during excavation of this trench.
Trench 5C/2 was a 1 x 1m trench that was excavated to a depth of 15cm. At this depth the
sandstone outcrop was encountered and excavation ceased. There was no evidence of bioturbation
in this trench, however shell was identified throughout the entire trench. No Aboriginal artefacts
were retrieved from this trench.
Trench 5C/3 was a 1 x 1m trench that was excavated to a depth of 15cm at which the sandstone
outcrop was encountered. Shell was evident throughout the entire trench. No Aboriginal artefacts
were located during the excavation of this trench.
Trench 5C/4 was a 1 x 1m trench that was excavated to a depth of 20cm, at which depth the
sandstone bedrock was encountered. There was no evidence of bioturbation recorded in Trench
5C/4. Shell was collected from Spit 1 (0‐5cm), but was not retrieved from any of the subsequent
spits. Spit 1 (0‐5cm) revealed a light grey chert flaked piece measuring 24 x 18 x 6mm and a dark
grey chert flake measuring 12 x 19 x 4mm. Spit 2 (5‐10cm) contained a possible fish scale measuring
12 x 5 x <1mm. Spit 3 (10‐15cm) revealed a black and white banded chert flake measuring 22 x 19 x
4mm.
Trench 5C/5 was a 1 x 1m trench that was excavated to a depth of 25cm at which depth the
sandstone outcrop was encountered. No evidence of bioturbation was recorded within Trench 5C/5.
No shell or Aboriginal “objects” as defined under the National Parks and Wildlife Act 1974 were
retrieved as a result of the excavation of this trench.
Trench 5D/1 was a 1 x 1m trench that was excavated to the sandstone bedrock, which was
encountered at a depth of 15cm. Evidence of bioturbation was recorded in Spits 1 and 2 (0‐10cm).
Shell was collected throughout the trench. No Aboriginal artefacts were collected from this trench.

D A R L I N G Q UA RTE R, D A R L I N G HAR B OUR /

A U GU ST 2 0 1 2

/ 79

Trench 5D/2 was a 1 x 1m trench that was excavated to a depth of 10cm, at which depth the
sandstone bedrock was encountered. Evidence of bioturbation was recorded in Spit 1 (0 – 5cm).
Shell was collected from Spit 1 (0‐5cm. No Aboriginal artefacts were retrieved during the excavation
of this trench.
Trench 5D/3 was a 1 x 1m trench that was excavated to a depth of 20cm, at which depth the
sandstone bedrock was encountered. No evidence of bioturbation was recorded within this trench.
Shell was retrieved throughout the entire trench. Spit 3 (10‐15cm) revealed a single dark grey chert
flaked piece displaying retouch on the ventral surface and possibly heat treated measuring 22 x 9 x
4mm.
Trench 5D/4 was a 1 x 1m trench that was excavated to the sandstone bedrock which was
encountered at a depth of 25cm. No evidence of bioturbation was recorded in Trench 5D/4. No shell
or Aboriginal artefacts were retrieved during the excavation of this trench.
Trench 5D/5 was a 1 x 1m trench that was excavated to the sandstone bedrock at a depth of 15cm.
There was no evidence of bioturbation recorded within Trench 5D/5. No shell or Aboriginal artefacts
were collected from this trench.
Trench 5E/1 was a 1 x 1m trench that was excavated to a depth of 10cm, at which the sandstone
outcrop was encountered. No evidence of bioturbation was recorded during the excavation of this
trench, however fragments of terracotta pipe were identified within Spit 2 (5‐10cm). Shell was
retrieved throughout the entire trench. No Aboriginal artefacts were collected during the excavation
of this trench.
Trench 5E/2 was a 1 x 1m trench that was excavated to a depth of 10cm, at which depth the
sandstone bedrock was encountered. No evidence of bioturbation was recorded in this trench. No
shell or Aboriginal “objects” as defined under the National Parks and Wildlife Act 1974 were
retrieved from this trench.
Trench 5E/3 was a 1 x 1m trench that was excavated to sandstone bedrock at a depth of 15cm. This
trench contained no evidence of bioturbation and no shell was uncovered during excavation. Spits 1
and 2 (0‐10cm) did not reveal any Aboriginal artefacts. Spit 3 (10‐15cm) contained two Aboriginal
artefacts:
 An orangey green chert flaked piece measuring 11 x 10 x 3mm;
 The proximal end of a transverse snapped white and red silcrete heat treated flake measuring 13
x 10 x 3mm.
Trench 5E/4 was a 1 x 1m trench that was excavated to a depth of 20cm, at which depth the
sandstone bedrock was encountered. No evidence of bioturbation was recorded during the
excavation of this trench. No shell or Aboriginal artefacts were retrieved from Trench 5E/4.
Trench 5E/5 was a 1 x 1m trench that was excavated to a depth of 25cm, at which sandstone
bedrock was encountered. No evidence of bioturbation was recorded during the excavation of this
trench. Shell was not encountered in Spits 1 – 3 (0‐15cm), however shell was collected from Spits 4
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and 5 (15 – 25cm). Spit 5 (20‐25cm) did not contain any shell. Spits 1 – 4 (0‐20cm) did not contain
any Aboriginal artefacts, however Spit 5 (20‐25cm) contained a single quartz flaked piece measuring
21 x 6 x 5mm. No other Aboriginal “objects” as defined under the National Parks and Wildlife Act
1974 were identified during excavation of this trench.

Area 7
In all of the trenches water seepage was encountered at a depth of 25cm‐45cm. This indicated that
Area 7 was in the intertidal zone near the original shoreline.
Trench 7/1 was a 1 x 1m trench that was excavated to a depth of 25cm. It was located near the
original shoreline. At this depth, water began to seep through the ground surface into the trench
indicating that the the trench was possibly located on the seaward side original shoreline, prior to
reclamation of the Area. No evidence of bioturbation was recorded during the excavation of this
trench. No shell was observed during the excavation of Trench 7/1. No objects as defined under the
National Parks and Wildlife Act 1974 were located in this trench.
Trench 7/2 was a 1 x 1m trench that was excavated to a depth of 35cm. At this depth ground water
began to seep through into the trench. No evidence of bioturbation or any shell was recorded during
the excavation of this trench. No Aboriginal objects as defined by the National Parks and Wildlife Act
1974 were found in this trench.
Trench 7/3 was a 1 x 1m trench that was excavated to a depth of 45cm. At this depth ground water
was seeping quickly into the base of the trench, indicating the original shoreline, prior to reclamation
had been encountered. It was considered unlikely that any Aboriginal artefacts would be located
below this depth. No evidence of bioturbation was recorded during the excavation of Trench 7/3,
nor was any shell observed. No Aboriginal artefacts were collected during the excavation of this
trench.
Trench 7/4 was a 1 x 1m trench that was excavated to a depth of 30cm, at which depth ground
water was seeping into the base of the trench, indicating the original shoreline had been
encountered. There was no evidence of bioturbation or shell observed during the excavation of this
trench. No Aboriginal objects as defined under the National Parks and Wildlife Act 1974 were
collected from Trench 7/4.
Trench 7/5 was a 1 x 1m trench that was excavated to a depth of 10cm. It was intended that this
trench would be excavated until the ground water began to appear in the base of the trench,
however a weekend of heavy rain destroyed the trench and therefore it was abandoned. No
evidence of bioturbation or shell was observed. No Aboriginal artefacts were collected during the
excavation of this trench.

Area 8
Water seeped into all of the trenches in Area 8 indicating that the trenches were very close to the
shoreline or within the intertidal zone. These trenches were excavated by machine. They were
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excavated concurrently with the historical archaeological excavations, leading to irregular size
trenches. The Aboriginal archaeological testing was undertaken either in trenches undertaken by
the historical archaeologists, where the Aboriginal archaeological testing continued beyond the
extent of the historical fill; or, they were undertaken between historical archaeological trenches.
Trench 8/1 was a 3 x 1.45m trench that was excavated to a depth of 45cm. At this depth ground
water began seeping quickly into the base of the trench and no further excavation was undertaken.
No evidence of bioturbation or shell was observed. Aboriginal “objects” as defined by the National
Parks and Wildlife Act 1974 were retrieved from this trench.
Trench 8/2 was a 1 x 1m trench that was excavated to a depth of 90cm. At this depth ground water
was quickly filled the trench and no further excavation was undertaken. No evidence of bioturbation
was recorded during the excavation of this trench. No shell or Aboriginal objects were retrieved
from Trench 8/2.
Trench 8/3 was a 350cm x 280cm trench that was excavated to a depth of 80cm. At this depth
ground water was seeping quickly into the trench indicating that the original water level had been
reached. There was also evidence of post‐contact disturbance with the presence of terracotta pipes
along the full length of the northern and southern side of the trench. No shell or Aboriginal artefacts
were collected from this trench and it was determined that Aboriginal “objects” as defined by the
National Parks and Wildlife Act 1974 would be located below this depth.
Trench 8/4 was a 350cm x 170cm trench that was excavated to a depth of 60cm. At this depth
ground water was seeping quickly into the trench indicating that the original water level had been
reached. There was also evidence of post‐contact disturbance with the presence of very large
terracotta pipes along the full length of the northern side of the trench. No shell or Aboriginal
artefacts were collected from this trench and it was determined that Aboriginal “objects” as defined
by the National Parks and Wildlife Act 1974 would be located below this depth.
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Appendix D
SOIL REPORT
BY ROY LAWRIE
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Soil properties at archaeological site,
Darling Walk, Sydney
Report by Roy Lawrie, Soil Scientist, with photographs by Lisa Lawrie
The soil was examined on 26/3/09 in shallow pits at two locations near
the original shoreline of Darling Harbour to determine the possible extent
of disturbance to soil profile features by human activity, prior to or during
the early colonial period. One location was at a former Aboriginal shell
midden where two layers were sampled; the other appeared to be on the
original shoreline where four layers of a soil profile were sampled.
MIDDEN SITE
Site 1: in Area 5, an Aboriginal shell midden site located on a small sandstone knob
on the foreshore apparently preserved beneath a thin layer of stony fill.
Description
Depth
Profile features
Comment
cm
0
Height datum 1.38m RL; broken
Not sampled
sandstone in mixed fill; abrupt
boundary to
10
Original preBlack sand with brown streaks and
European topsoil,
many shells, some in fragments; clear
upper portion
boundary to
probably missing;
22
sampled

35

Black loamy sand with no coarse
fragments; abrupt boundary to

40

Yellow and grey mottled clayey sand;
abrupt boundary to
Hard sandstone
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Photo 1. The midden exposed in a shallow trench about 35 cm deep. The
shells are protruding from the centre of the dark profile. The floor of the
trench is the mottled clayey sand resting on sandstone.

Comment on Chemical Properties
Effect of shell content
A wide range of laboratory analyses (see Report WN10/1698/E) have revealed many
similarities between the two sampled layers from the midden. The main differences
between their chemical properties are in their pH, calcium and carbon contents. These
differences are related to the presence of shells and the higher organic matter level in
the upper layer of the midden.
Most shells were removed from the upper sample (Laboratory No 5799, sample ID
213) prior to lab testing, but crushing and grinding of the remaining small fragments
during sample preparation has probably affected its pH, raising it to 6.9. This has also
elevated its total calcium content to 2.8%, well above the content of 1% in the lower
shell-free sample (Laboratory No 5800, sample ID 215). A crushed shell content of
only 2% in the upper sample would be enough to boost its total calcium content to this
level, considering there is also calcium present in the soil organic matter (SOM). The
upper sample does have a significantly higher content of organic carbon (5.7%,
equivalent to 9.8% SOM) than the lower sample (3.0%, or 5.2% SOM). Much of the
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calcium associated with SOM is in the exchangeable form. The upper sample contains
much more exchangeable calcium (32 cmol(+)/kg) than the lower sample
(13cmol(+)/kg).
The shell fragments, together with some additional resistant organic matter (such as
finely-divided charcoal), have also contributed to the higher total carbon content of
the upper sample (7.5%, compared to 4.4% in the lower sample). The difference
between the two carbon tests (total carbon and organic carbon) is most likely related
to the presence of charcoal1, probably from cooking fires at the site.
The upper sample has more calcium (both exchangeable and total) than the lower
sample. Together with a higher organic matter level this is the main difference
between the two layers. If the upper layer had been tested with the original shell
content retained, the difference in calcium content would have been much more
pronounced. The differences in the concentrations of the other elements, both major
and minor, are much less.
The carbon, nitrogen and total calcium contents are comparable to the levels found
recently in the dark inland soils associated with aboriginal oven mounds along the
Murray river2.
Major nutrients – phosphorus and nitrogen
The higher organic matter concentration in the upper sample also means a boost to its
content of phosphorus and nitrogen (they are present in only negligible amounts in the
shell fragments). The ratio of organic carbon to total nitrogen is very similar in both
samples (upper 11.2:1, lower 11.5:1); the organic carbon to total phosphorus ratios are
also very close (upper 219:1, lower 214:1). This close similarity suggests that both
layers contain the same type of organic matter, and that the concentration of
phosphorus and nitrogen in their various inorganic forms is very similar in each layer,
or more likely, very small.
Unlike many soils from other archaeological sites from the colonial period, the
midden’s concentration of plant-available phosphorus (as estimated by the Colwell
test) is relatively low. This suggests that the midden has not received deposits of
animal or poultry manure, and that any additions of domestic waste during the
colonial period were unlikely.
Sulphur and sulphate
The ratio of organic carbon to total sulphur however is not the same in both samples,
because there is a significant amount of inorganic sulphur, particularly in the lower
sample. The proportion of sulphur present as sulphate can be estimated by comparing
the KCl40 level to the total sulphur level in each layer - the ratio in the upper layer is
0.31 (i.e. less than a third), but is 0.59 in the lower layer.
In coastal Areas the soils can receive sulphate (the main form of inorganic sulphur)
from sea spray in rainfall, from shallow watertables in low-lying Areas or directly
from sea water during high tides along the shoreline. These processes have resulted in
very high sulphate levels (KCl40 test) in both samples, especially in the lower one.
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Sea water however contains about seven times as much chloride as sulphate, and these
two midden samples have extremely low chloride contents, given their foreshore
location (and their high salinity, as measured by the EC test).It appears that both
samples have lost chloride but have retained sulphate. Chloride is readily leached out
of the soil when it rains, and so is sulphate unless it can react with (shell-derived)
calcium to form weakly-soluble gypsum (calcium sulphate). Over time, the gypsum is
slowly leached downwards, and this process has probably contributed to the raised
sulphate level in the lower sample. Alternatively in waterlogged conditions sulphate
may form insoluble sulphide minerals (as in acid sulphate soils), but this seems very
unlikely because the midden is sufficiently elevated (RL 1.28m at the top), perched on
sandstone above any local watertable.
Metal content
Metal concentrations in the midden are very low. There is no evidence of heavy metal
contamination resulting from industrial activity. Had this occurred, the elevated pH
would have favoured accumulation of heavy metals in the upper layer. The content of
metals like cadmium, copper, lead and zinc in both layers is generally below the
background median of these metals in surface soils of the Sydney region3, and well
below the median level of these metals in the soil around the inner city suburb of
Glebe. The nearby suburb was the site of a range of industries that could have
generated the contamination in the 19th century4. The absence of contamination in the
midden suggests that the broken sandstone layer may have been placed over it prior to
any 19th industrial activity.
Other trace elements
The upper part of the midden has a higher content of boron and manganese (as well as
copper, lead and zinc) than the lower part. This could be associated with the higher
pH of the shell-rich upper layer, or with the extra organic matter content. The boron
concentration (12 mg/kg) is high, above the top level found in 70 Sydney region3
topsoils (5.9 mg/kg), but is below the global5 soils median (20 mg/kg).
Two other trace elements are also present in elevated concentrations, but in the lower
layer of the midden. The molybdenum content here (7.2 mg/kg) is well above the top
level found around Sydney3 (0.6 mg/kg), and is at the high end of the range for most
Australian soils6, but below the global5 median (12 mg/kg). More significantly the
arsenic content in the lower layer (8.9 mg/kg) is above the global median (6mg/kg)
and in the upper range of Sydney region topsoils. The reason for this combination of
elevated concentrations is unknown, but is unlikely to be associated with industrial
activity because it appears in the lower part of the midden, well below the surface
which is the zone where contaminants normally are found.

Summary
The impact of prehistoric occupation and settlement on the underlying soil profile has
received international attention in recent years, particularly regarding the extent of soil
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carbon elevation. The Brazilian terra preta and terra mulata soils are well known
examples. The equally dark fine earth fraction within and beneath Australian shell
middens however has received little attention.
The carbon, nitrogen and total calcium contents of the midden are comparable to the
levels found recently in dark soils associated with Aboriginal oven mounds. These
mounds also contain carbon compounds that have been compared to those in Brazilian
terra preta2, a soil whose fertility has been increased by human activity rather than
degraded. More study of the midden’s carbon chemistry is needed to make a direct
comparison.
Analysis of nutrient levels suggests that the midden has not received deposits of
animal or poultry manure, and that any additions of domestic waste during the
colonial period were unlikely. Ash from cooking fires is probably the main reason for
the elevated exchangeable potassium content. Metal concentrations in both layers of
the midden are very low. There is no evidence of heavy metal contamination resulting
from industrial activity.
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Appendix E
AHIMS ABORIGINAL SITE RECORDING FORM
AHIMS ABORIGINAL SITE IMPACT RECORDING FORM
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