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Abstract
Recent archaeological salvage work associated with the
recommendations of a Cultural Heritage Management
Plan (CHMP) was undertaken for the Woodlea residential
development at Rockbank, Victoria, in which areas of highdensity surface and subsurface archaeological deposits
were identified across the landscape, and particularly on
landforms in proximity to Kororoit Creek. During the
archaeological salvage works, a series of twelve 25 m2
salvage areas were excavated, with over 17,000 Aboriginal
stone artefacts recovered.
This paper focuses on an extraordinarily high-density
stone artefact assemblage (over 13,000 artefacts) identified
within one of these investigation areas adjacent to Kororoit
Creek, where stone artefact attribute and residue/use-wear
analyses of the assemblage permit a glimpse of the range of
past land-use activities that occurred within the Rockbank
landscape. However, 3D distributional analysis of the
archaeological material indicates that the assemblage does
not represent a stratigraphically intact deposit, as much
of the assemblage was transported by post-depositional
processes. Through examination by a series of specific
research questions, this work enhances our understanding
of the nature of Aboriginal occupation on the Volcanic
Plains of western Victoria.

Introduction
As a result of the expanding suburban development of
Melbourne’s growth areas and increased pressure on
archaeological traces, the Western Volcanic Plains have
been the focus of a large number of archaeological
investigations in recent years. A number of regional
landscape archaeological studies have been undertaken
across the Western Plains (e.g. du Cros 1989, 1991;
GHD/Andrew Long & Associates 2010, de Lange et al
2015; Presland 1983) which, in association with a review
of the Victorian Aboriginal Heritage Register (VAHR),
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indicate that the distribution, density and size of known
Aboriginal archaeological sites is largely dependent on
environmental context, post-contact land-use and site
formation processes. Collectively, these studies suggest
that a higher density and frequency of deposits exist
in close proximity to watercourses, former swamps
and wetlands. The archaeological evidence regarding
patterns of Aboriginal settlement is also supported by
ethnohistorical accounts (such as the journals of William
Thomas) during the early contact period, which suggest
that Kulin Nation groups moved along the creek corridors
and camped predominantly on creeks or in locations
adjacent to available water sources (Stephens 2014:153).
Locally, Vines (2000) has observed that the Werribee
River and Kororoit Creek are at their closest proximity to
each other at Rockbank, suggesting that the Rockbank
area was a heavily travelled cross-country route linking
resource and habitation sites along the two major
drainage corridors. The archaeologically visible product
of this movement is evident in the frequently occurring
low-density artefact scatters located across the Volcanic
Plains between Rockbank and the Werribee River.
This paper focuses on archaeological salvage
excavations of high-density archaeological deposits
identified in proximity to Kororoit Creek (Burrow and
Foley 2015). Here, we discuss the nature and significance
of the assemblage and describe what detailed analysis
of the stone artefacts can tell us about the nature of
Aboriginal land-use of the Kororoit Creek corridor and
surrounding landscape. In particular, we discuss how
post-depositional processes have impacted the integrity
of the archaeological deposits, and the effect these
processes have on the chronological resolution with
which we can view the functional use of different parts of
this site by Aboriginal people over time.

CHMP salvage works
The Woodlea residential development was subject
to a Cultural Heritage Management Plan (CHMP)
undertaken by Ecology & Heritage Partners (Cummins
et al. 2014) which identified stone artefact deposits of
varying density across the entire landscape—a diverse
series of landforms comprising prominent stony rises,
wetlands and the Kororoit Creek drainage line, set within
the wider Volcanic Plains landform. The archaeological
landscape at Rockbank has been portrayed as comprising
a dichotomous pattern between dense artefact scatters
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within 200–300 m of the Kororoit Creek channel and on
stony rise landforms, and the low-density ‘background
scatter’ representing more casual use and discard on the
surrounding open plains. The CHMP concluded that the
entire study area comprised “a cultural landscape that
included the material remains of Aboriginal lifeways on
nearly every distinctive landform surveyed” (Cummins
et al. 2014:viii).
These archaeological deposits were determined
to be of high scientific and cultural significance to
the Aboriginal community, and the CHMP authors
recommended a programme of surface and subsurface
salvage works, which were subsequently undertaken
by Extent Heritage (Burrow and Foley 2015). The
overarching aim of the Rockbank salvage program was
to recover information about Aboriginal occupation
and use of the local landscape before it was disturbed by
development. Linked with this, through examination of
the archaeological evidence, the salvage investigations
were designed to respond to a series of research questions
raised in the CHMP, which attempted to place the results
of the salvage works within the context of contemporary
Aboriginal Holocene research.
During the subsurface salvage works, a total of twelve
25 m2 excavation units (totalling 300 m2) were excavated
across a range of landform types including the Kororoit
Creek corridor, stony rises and open plain. A total of
17,200 stone artefacts were identified within both surface
and subsurface contexts during the salvage works, which
were then subject to detailed attribute, distributional and
residue/use-wear analyses. However, no charcoal samples
suitable for radiocarbon dating (taken from secure
stratigraphic contexts) were recovered. In addition, no
Aboriginal hearths or any other archaeological features
indicating habitation or specific activities were identified
within the salvage areas.
Analysis of the salvage stone artefact assemblage
demonstrates that a diverse range of past activities were
undertaken across the Rockbank landscape (Burrow and
Foley 2015). In particular, residue and use-wear analyses
of artefacts identified evidence for the occurrence of
activities including hunting, the processing of grasses,
animals and woody plants, and the manufacture/
maintenance of composite tools (Stephenson 2015).
One salvage location, located adjacent to Kororoit
Creek, provided an extraordinarily large assemblage
of stone artefacts, indicating that this location was a
particular focal point of past Aboriginal occupation in
the Rockbank landscape.

High-density deposits within Kororoit Creek
East Bank Site
Within Kororoit Creek East Bank Site (VAHR 78223697), three 25 m2 salvage areas were excavated (Figure
1). Salvage Area 3, the main subject of this paper, was
located on an elevated basalt bluff directly adjacent
to the eastern bank of Kororoit Creek, and revealed
an assemblage of 13,033 stone artefacts. Excavations
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of this area were completed by a team of Extent
Heritage archaeologists and Aboriginal stakeholders,
utilising digital, 3D-recording techniques to record the
provenance of excavated stone artefacts. The salvage area
was excavated by hand, in 5 cm excavation units, and all
remnant artefact-bearing soils were sieved. All excavated
soil was sieved initially through a 5 mm mesh-table sieve
as per CHMP requirements. Where an extremely high
density of artefacts was identified (i.e. more than 50 per
50x50 cm quadrant), material was resieved through 3
mm sieves to capture microdebitage.
A series of attributes determined by artefact category
were recorded systematically for individual artefacts
from all salvage areas using E4 software developed by
McPherron and Dibble (2009). All artefacts that measured
less than 10 mm in maximum dimension were classified
as microdebitage and simply counted and weighed. All
metrical attributes were recorded with either digital
callipers or digital scales to an accuracy of 0.01 mm and
0.01 g, respectively. Artefact attributes were manipulated
in Microsoft Excel and ArcGIS to obtain information
about reduction strategies, artefact diversity and spatial
distribution. Analyses were designed to diagnose the
impact of site formation processes on the assemblage,
investigate technological variation across landforms
using analytical units that are reasonably constrained by
the results of the first analysis, and identify tool function
and use at each Aboriginal place.
The potential for residue/use-wear analyses was
investigated using a Dino-Lite digital microscope and
evaluated for all artefacts containing retouch or edge
damage, as well as for a sample of unmodified flakes.
A sample of artefacts with good potential for residue
preservation were submitted to In The Groove Pty Ltd
for detailed analysis (Stephenson 2015).
The artefacts were studied using low- and highpowered microscopy in combination with biochemical
staining techniques. Only non-destructive techniques
were used to identify the presence of residue and usewear. Extraction of residues was guided by a digital
Dino-Lite microscope with purified water being used as
the extraction medium. In all extractions, only a small
sample (approximately 20 µL) was removed with a large
proportion of the residue left in situ, allowing for further
work on the artefacts in the future if required.

Stratigraphic integrity of deposits in Salvage Area
3
During investigations of Salvage Area 3, high densities
of small-sized artefacts were observed within crevices
in the basalt outcrop. A hypothesis was put forward that
these concentrations resulted at least partly from the
secondary deposition of colluvially transported artefacts,
with a ‘sediment trap’ formed by the rim of surface basalt
which would have prevented artefacts from eroding
directly into Kororoit Creek. Analysis of the horizontal
and vertical distribution of stone artefacts within the
context of previous research undertaken in the salvage
area allowed the integrity of the deposit to be evaluated,
and observations to be made concerning site formation
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Figure 1. Location and extent of VAHR 7822-3697 to the east of Kororoit Creek at Rockbank. The locations of three 5x5 m salvage areas
are indicated, with Salvage Area 3 located closest to Kororoit Creek (left)

processes, as outlined below.
Fanning and Holdaway (2001) examined artefact
displacement by erosional processes as part of detailed
archaeological and geomorphological investigations
of a western New South Wales landscape. In this study,
artefacts less than 20 mm in size were demonstrated
to have moved as a result of slopewash on gradients as
low as 5°. It was observed that artefacts larger than 30
mm were much less likely to be transported, although
this was dependent on the gradient of the slope. In all
erosional scenarios, small artefacts were more likely to
travel further than larger artefacts. In another study, Rick
(1976) found that, on broader and steeper slopes where
gravity was the main agent of disturbance, larger artefacts
were more likely to travel further than small ones, and
where depressions or pockets created breaks in slope,
these would trap the further movement of artefacts.
In consideration of the results of these studies and the
topographic context of the Kororoit Creek East Bank Site
(VAHR 7822-3697), the following predictive statements
were made based on the hypothesis that artefact
displacement had occurred at this Aboriginal place. First,
if artefacts had been displaced through slopewash, size
sorting would be evident that displayed a bias towards
larger artefacts being positioned at the base of the slope.
Following Rick (1976), this premise suggests that, on the
whole, larger artefacts would be displaced more rapidly

down a steep incline and come to rest on a gentle slope.
Fewer large artefacts would therefore be expected to be
found in the subsurface salvage areas of site VAHR 78223697 located further upslope (salvage areas 1–2) than at
Salvage Area 3, where the break in slope and basalt ledge
would have captured the transported artefacts.
Furthermore, size sorting, in relation to the
microtopography, was predicted to influence the smallersized material, following Fanning and Holdaway (2001).
For example, in Salvage Area 3, where the overall gradient
was less than 5°, smaller artefacts would be expected to
accumulate in higher densities towards the creek. In
addition to size sorting, it was also predicted that, if
downslope displacement had occurred, artefact density
would be higher at the base and at breaks in slope, or
in natural pockets formed in the basalt outcrop, where
transported artefacts would become trapped.
Figure 2 presents a plot showing variation in the
maximum dimensions of artefacts recovered from the
three salvage areas at Kororoit Creek East Bank Site
(VAHR 7822-3697). It indicates that the phenomenon
described by Rick may be reflected at this Aboriginal
place. Variation in artefact size is fairly similar across
the three salvage areas at Kororoit Creek East Bank Site,
with the majority of the assemblage from each excavation
ranging between 5–35 mm in maximum dimension. At
salvage areas 2 and 3, all artefacts greater than 34 mm
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Figure 2. Variation in the maximum dimension of artefacts identified at the Kororoit Creek East Bank Site (VAHR 7822-3697)

in maximum dimension are considered to be statistical
outliers, highlighting that the majority of artefacts
from across the entire Aboriginal place are relatively
small in size. There are no artefacts greater than 35
mm in maximum dimension at Salvage Area 1, and the
frequency of artefacts of this size increases as the distance
to the creek decreases. These patterns are interpreted as
evidence of size sorting as described by Rick (1976).
A comparison of artefact size within individual
squares at Salvage Area 3 indicates that there is a greater
density of artefacts and diversity in size from east to west,
towards the creek. On average, however, there was little
differentiation in artefact size, and the high density of
artefacts is considered to be more likely a result of the
depth reached in the excavation than a linear pattern
evident across an even slope. The distribution of artefacts
was weighted towards the deeper, western half of the
trench (Table 1), where artefacts had accumulated in
cracks and crevices in the basalt, suggesting that natural
processes probably caused these agglomerations of
material.
The results of the intensive programme of stone
artefact analysis and 3D modelling of the surface and
subsurface topography indicate that, rather than being
a stratigraphically intact ‘knapping floor’ deposit, the
assemblage in Salvage Area 3 resulted at least partly from
secondary deposition. This involved a combination of
various pedological processes, including colluvial wash
moving artefacts from upslope, bioturbation and in situ
degradation of weathered basalt. It is postulated that
these post-depositional processes combined with the
unique microtopographic profile to create a ‘sediment
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Table 1. Distribution of artefacts recovered from Salvage Area 3
by 1x1 m square. Squares A:1–5 are located closest to Kororoit
Creek

trap’, which formed by a rim of surface basalt preventing
colluvially transported artefacts from eroding directly
into Kororoit Creek (Figures 3 and 4). Instead, the
artefacts had accumulated within the numerous fissures,
crevices and depressions within the basalt bedrock.
These factors indicate that the salvage assemblage
contains traces of activities that were undertaken both
on-site and on the landform immediately to the east,
and that these activities are represented by material that
moved and became trapped in the microtopography of
a basalt outcrop. The interpretation of the assemblage
from Kororoit Creek East Bank Site (VAHR 7822-3697)
outlined below therefore proceeds by considering the
combined artefacts from salvage areas 1–3 as a single
analytical unit.
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Figure 3. 3D imagery of Salvage Area 3, looking northwest. Section A–B is shown in Figure 3
below. The sloping of the base topography and the cracks and crevices trapping stone artefacts
are clearly evident

Figure 4. Profile of Salvage Area 3, looking north, taken from 3D imagery. Note the sloping of
the base topography towards the creekline (left) and part of the basalt ledge forming a sediment
trap in the extreme left-hand side of image

Results of the technological, use-wear and
residue analyses
A total of 16,954 Aboriginal stone artefacts were recovered
from salvage areas 1–3 and the surface salvage at Kororoit
Creek East Bank Site (VAHR 7822-3697). A total of 6,621
of those artefacts were classified as microdebitage as they
measured less than 10 mm in maximum dimension. The
remaining assemblage is made up of broken flakes (n =
5,526; 53.5%, consisting of proximal, medial and distal
segments, as well as non-diagnostic flake fragments),
complete flakes and split flakes (n = 2,404; 23.3%),
angular fragments (n = 1,156; 11.2%), cores and core
fragments (n = 229; 2.2%), artefacts with retouch and/
or use-wear (n = 952; 9.2%), quartz and silcrete bipolar
flakes (n = 57; 0.5%) and manuports (n = 9; 0.1%).
Artefacts were manufactured on coarse-grained
silcrete (n = 70; 0.7%), medium-grained silcrete (n =
319; 3.1%), fine-grained silcrete (n = 2,653; 25.7%) and
microcrystalline silcrete (n = 4,431; 42.9%), as well as
quartz (n = 1,749; 16.9%), quartzite (n = 553; 5.4%),
crystal quartz (n = 13; 0.1%) and volcanic material (n =
545; 5.2%, including tachylite and basalt). A total of 952
artefacts preserved macroscopic evidence for use-wear
and/or retouch. Of these, the majority were made on
microcrystalline silcrete followed by fine-grained silcrete,
and the remainder on volcanic material, quartzite, quartz,
medium-grained silcrete and coarse-grained silcrete.

This representation of raw materials indicates that
activities involving the reduction of silcrete—particularly
high-quality varieties such as microcrystalline and finegrained silcretes—were strongly focused in proximity
to Kororoit Creek relative to the wider landscape. In
addition, unmodified nodules of silcrete were identified,
suggesting the provisioning of this material for future
use.
Utilised flakes make up 28.3% (n = 269) of all tools,
followed by backed artefacts (n = 177; 18.6%), flake tools
(n = 172; 18.1%—sometimes referred to as scrapers),
artefacts with irregular retouch (n = 105; 11.1%) and
partially backed artefacts (n = 122; 12.9%). The formal
tool types represented are thumbnail scrapers (n = 49;
5.2% of all tools), geometric microliths (n = 32; 3.4%),
notched artefacts (n = 14; 1.5%) and Bondi points (n
= 9; 0.9%). Evidence for the primary production of
the widest variety and number of stone tool forms
(including composite tools and backed artefacts) within
the Rockbank landscape was identified at this Aboriginal
place. The frequencies of larger and more varied core
types were also greatest at this location.
A total of 22 artefacts from this Aboriginal place
were found to have use-wear and/or residues that
demonstrate utilisation. Use-related residues identified
impact fractures, proteinaceous residues, use polish
and resin from hafting on backed artefacts that include
geometric microliths and irregularly backed and partially
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backed forms. Scarring and gloss from use of a sharp
edge was identified on complete flakes, including those
identified as utilised during the attribute analysis, as well
as on seemingly unmodified flakes. Residues in this tool
category comprise collagen, bone and fat from animal
butchery, as well as torn plant fibres from scraping,
cutting and/or chopping actions. Plant processing was
also a major source of the residues identified on flaked
stone tools at this location, with 25% of residues relating
to this function (Stephenson 2015).
Analysis of two ground-stone artefacts demonstrated
that plant-processing activities, grass-seed grinding
(in particular Kangaroo grass, Themeda triandra) and
mineral-residue processing associated with stone tool/
axe manufacturing and pounding were represented.
Collectively, the results of these analyses indicate that
Kororoit Creek East Bank Site was the focus of both flaked
and ground-stone tool manufacture and maintenance, as
well as plant and mineral processing.

Discussion and conclusion
The most prominent agent of lateral artefact displacement
at the Kororoit Creek East Bank Site appears to have
been the downslope movement of artefacts due to postdepositional processes such as colluvial wash, and the
subsequent accumulation of these artefacts within a
sediment trap formed by the microtopographic profile of
the basalt bedrock. Further to the lack of stratigraphic
integrity evident across much of the area, the absence
of identified archaeological features appropriate for
absolute dating, such as hearths containing material from
a secure context, precludes the generation of bracketed
age estimates for the time period of occupation. This
paucity of absolutely datable material is important to
note, as Hiscock (2008) and Hewitt and Allen (2010)
have recently warned against an over-reliance on the
radiometric dating of samples from stratigraphically
compromised contexts in a desire to impose a ‘chronology’
on an Aboriginal place or landscape.
Despite these limitations, these results provide
robust support for the picture that a vibrant residency
of Aboriginal use and occupation (either in the form
of repeated visitation, extended seasonal occupation, or
both) existed on the banks of the Kororoit Creek. This
occupation appears to have involved the manufacture
and maintenance of both flaked and ground-stone tools
including adzes and composite tools, and the processing
of both plant (particularly Kangaroo Grass) and animal
resources for domestic use.
This Aboriginal place has a very high level of
significance at a local and regional level due to the
exceptional artefact densities found, particularly within
Salvage Area 3. The assemblage is therefore able to
overcome small-sample biases that routinely hamper the
ability of most sites to draw out meaningful, statistically
robust conclusions about the nature of past occupation
and use. The large number of artefacts from Salvage Area
3, in particular, attributes a high level of confidence that
rarer tool forms are present and that a wider range of
past activities are represented more accurately. This is
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an important and rare aspect of the significance for this
Aboriginal place, and through attribute, residue and usewear analyses it has been possible to draw out information
about the range of past activities that occurred within
this portion of the Rockbank landscape.
The high density of artefacts also supports the
conclusion that this part of the Kororoit Creek corridor
was visited and used in the past frequently—probably due
to the rich and diverse range of locally available resources.
Along with ethnohistorical accounts such as William
Thomas’ journal observations about the Bun Wurrung’s
length of stay at resource-rich locations, previous
ethnoarchaeological studies have also demonstrated
the importance of ‘resource intersection zones’ as an
important factor in the frequency and intensity of use
and occupation (Hynes and Chase 1982:45).
The presence of backed artefacts in an assemblage
is considered by many heritage practitioners to be
indicative of the Australian Small Tool Tradition
(ASTT), generally accepted to date from around 5,000
BP onwards in the Melbourne region (Allen and Hewitt
2010). Size-sorting analysis indicated that the artefacts
had limited stratigraphic integrity, and therefore a
coarse chronological resolution. The artefact assemblage
within the Kororoit Creek East Bank Site must be seen
as a ‘time-averaged palimpsest’ (sensu Stern 1994) of
repeated Aboriginal occupation at a given location
in the landscape, rather than a chronologically and
typologically discernible cultural sequence. The presence
of backed artefacts therefore does not preclude the
potential for artefacts from different time periods to be
present in the assemblage, nor does it constrain the time
period of occupation in any way.
One of the questions posed in the original CHMP’s
research design was whether locations such as the
Kororoit Creek East Bank Site had characteristics of a
‘village’, or, a “complex, semi-permanent settlement with
craft specialisation and possibly year-round habitation”
(Cummins et al. 2014:188). This is an interesting area that
is worthy of future research to examine more detailed
questions regarding the nature, duration and intensity
of past Aboriginal occupation and the implications for
social structure, residential mobility and way of life on
the principal waterways in the region. The number of
artefacts and high diversity of forms recovered from
Salvage Area 3 on the eastern bank of Kororoit Creek is
probably unprecedented in the region, and on that basis
it is tempting to designate this Aboriginal place as falling
into Kerwin’s (2010) ‘village’ model.
In the case of Salvage Area 3 and the extraordinary
density of artefacts salvaged from this trench, however,
it is clear that many of the artefacts were found in
secondary contexts and were probably washed into a
basalt rim immediately to the west of the trench that
forms a sediment trap for colluvial slopewash material.
Because of this horizontal displacement, it is difficult to
assess how this spatial variation in artefact distribution
can meaningfully relate to the functional use of different
parts of this Aboriginal place.
To determine whether or not the Salvage Area 3
assemblage genuinely represents a specific node of
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occupation, it would be necessary to investigate similar
microtopography along the Kororoit Creek corridor to see
whether the results are replicated. If, for example, other
landforms of similar aspect, slope, distance and height
above the creek do not contain a comparable basalt rim
at the top of the slope (which forms the sediment trap),
and contain similar artefact densities that are evident
above other points along the creek, then there may be
a good case to argue that specific preferred localities or
nodes on the creek were chosen for economic or social
reasons. It would then be possible to investigate the
nature of occupation, using paradigms such as the village
model proposed by Kerwin (2010). More comparable
investigations on similar landforms along Kororoit Creek
are needed to resolve these questions, however, and these
are recommended as a focus for future archaeological
investigations along Kororoit Creek. It is critical that the
nature and significance of archaeological deposits along
this corridor are understood—particularly in a landscape
already regarded by the Aboriginal community as having
high cultural significance.
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