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Abstract

The sand sheets of Victoria’s Cranbourne region provide
stratified aeolian deposits which may extend from the late
Pleistocene to the mid-Holocene. Most notably, the work at
Bend Road 1 (VAHR 7921–0735) and Bend Road 2 (VAHR
7921–0736) at Keysborough in 2006 has shown a sequence
of dated artefact horizons which may extend from about
35,000 years ago to the Holocene, with significant changes
in stone artefact types at each level.
Recent excavations at 1455 Thompsons Road in
Cranbourne North, Victoria, have investigated coversands
on a ridge of Baxter Sandstone adjacent to former swamps.
These have produced stratified stone artefact assemblages
which display variation in character and density over
time, while subject to episodes of sand deflation and
bioturbation. Optically Stimulated Luminescence age
estimates have provided a chronological framework for
this sequence, showing periodic occupation from the Last
Glacial Maximum (at 19.17+1.52 ka) to the mid-Holocene.

Background
The subject site at 1455 Thompsons Road, Cranbourne
North, lies 33 km southeast of Melbourne (Figure
1). This region is characterised by undulating rises of
Quaternary Cranbourne Sands overlying residual older
Tertiary sands and loams (Baxter Sands). The plateau is
bounded to the east by the great alluvial wetlands of Koowee-rup Swamp, to the west by marshes on the edges of
Carrum Swamp, and to the southwest by the low volcanic
hills of urban Cranbourne. The subject site is a rise of
Baxter Sandstone which is capped by more than a metre
of stratified coversands. This ridge is part of a dissected
sandstone plain, capped by wind-blown secondary sands
which have accreted to a thickness of 1050–1350 mm,
and which form the modern land surface.
The site was occupied until recently by a farmstead,
outbuildings and yards. Investigations were undertaken
a
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on the property between 2010–2012 as part of a Cultural
Heritage Management Plan (CHMP) for a proposed
industrial subdivision (Lawler et al. 2012).
A number of Aboriginal places have been recorded
on similar dune landforms immediately to the north and
northwest of 1455 Thompsons Road. These Aboriginal
places (VAHR 7921–0861, VAHR 7921–0862, VAHR
7921–0863, and VAHR 7921–0864) comprise extensive
subsurface artefact distributions which were recorded by
Vines et al. (2007) and Vines (2008).

2010–2012 Investigations
During the initial survey at 1455 Thompsons Road,
surface stone artefacts were exposed where the farmyard
surface had been scraped for yards and demolished farm
buildings, and recorded as Thompsons Road 17 (VAHR
7921–1369). It was considered likely that Aboriginal
artefacts would also be found in subsurface deposits
across the sandy rise in this area.
Archaeological excavations were undertaken at two
locations, on the western and the northeastern sides of
the rise. A 1x1 m test pit on the western side (Test Pit
1) showed a sand profile continuing to a hard indurated
sand (‘coffee rock’) horizon at 1050 mm, and yielded
four artefacts at varying depths, including a whole flake
manufactured on rose quartz (600 mm depth), two white
quartz angular fragments (750 mm depth), and a chert
scraper with extensive retouch (950 mm).
A 3x3 m excavation (Test Excavation 2) was excavated
on the northeast side of the rise, at a position overlooking
a permanent spring which is now a dam. The topsoil was
machine-stripped over an 11x11 m area surrounding
the excavation trench, to allow manual excavation to be
undertaken safely.
Test Excavation 2 revealed a succession of artefactbearing horizons continuing to the base of the sands at
their interface, with the underlying sandy clays at depths
between 1350–1400 mm (Figure 2). A total of 696 stone
artefacts were identified (15 during monitoring of the
surface scraping) in all excavation spits and horizons.
Within this sequence, four general artefact horizons
were recognised, three of which lie within the main sand
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Figure 1. Location plan of 1455 Thompsons Road, Cranbourne North.

Figure 2. Text Excavation 2, showing Layer 6 (Spits 9 and 10) during
excavation, looking north. Note the main sand unit (Layer 3), the cemented
sand pebble (Layer 5), the partly excavated underlying fine sandy silt (Layer
6), and the coffee rock overlying the basal clays (Layer 7).
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unit, including a dense artefact concentration (AZ2) at
depths between 500–800 mm. The lowest horizon (AZ4)
contained low densities of stone artefacts within the
yellowish-brown silty sand unit (Layer 6), at the base of
the main sand unit overlying the basal clays, at depths
between 1100–1400 mm.
Optically Stimulated Luminescence (OSL) dating of
the sand units provided a chronology for the cultural
deposits, indicating that the lowest artefact horizon
(AZ4) was deposited during the Last Glacial Maximum
(LGM), around 19.17+1.52 ka. AZ3, at the base of the
main sand unit, yielded an age estimate of 11.76+0.58 ka,
and the dense artefact concentration AZ2 an age estimate
of 5.01+0.32 ka.
To examine potential variation within these sand
horizons, a column for magnetic susceptibility and pH
profiling was undertaken at 50 mm intervals to the base
of the sands, at the position of the OSL sample locations.
This profiling indicated a contrast between the magnetic
susceptibility values of the lowest sand unit (Layer 6) and
the main sand unit (Layers 1–5). The profiling results are
discussed in more detail below.

Geomorphology of the sandy rise
The principal landform at 1455 Thompson Road is a
rounded, sand-capped ridge of Tertiary Baxter Sandstone,
1.8 ha in area, rising more than two metres above the
surrounding plain and flanked by low-lying ground to
the northeast and southwest, including a permanent
spring to the northeast. The weathered surface of the
Baxter Sandstone (reached by an auger hole) is located at
an approximate depth of 1600 mm on the northwestern
side of the rise.
The Baxter Sandstone is overlaid by a red (2.5YR 5/8)
sandy clay, which the augering suggests is approximately
200–350 mm thick (Layer 7). The clay, which is a
characteristically bright red colour, is probably a late
Pleistocene land surface, recognised elsewhere by
geomorphologist Jim Bowler as the base of the Holocene
soil cover in the region (Light 2010:86).
Overlying the clay is a dark yellowish-brown (10YR
4/4) fine silty sand (Layer 6), which is 150–200 mm thick.
The sandy silt has distinct greyish silt mottles which is
possibly the effect of periodic waterlogging.
Frequent angular lumps of hard, cemented sand (up
to 200 mm wide) are located at the base of this lower
sand unit. This cemented sand formation is the result
of a post-depositional chemical process, where the
induration of sand is caused by water percolation through
the sand body, leaching iron and other salts down to the
impermeable clay, possibly also reflecting the presence of
a perched water table (Hewitt and de Lange 2007:124).
This produces various formations described as coffee
rock, ranging from solid sheets of indurated sand to small

nodules. The sand profile in Test Excavation 2 shows
three distinct formations of indurated sand (Figure 3):
• A basal formation of large, angular, yellow/brown,
cemented and highly weathered sand rubble
immediately above the clay at approximate depths
between 1250–1350 mm;
• A distinct layer (Layer 5) comprising compacted
pebbles of cemented sand with some larger clumps in
a matrix of brown (10YR 4/3) silty sand, about 50 mm
thick, at the top of the sandy silt (Layer 6) at a depth
of 1050 mm; and
• A very fine, discontinuous lens of dark yellowishbrown (10YR 3/6) indurated silty sand, 3 mm thick
(Layer 4), which was visible across the southern part
of Test Excavation 2, towards the base of the main
upper sand unit (Layer 3), at depths between 850–
1030 mm.
Layer 5 was also reached in Test Pit 1, on the
western side of the rise at the same depth, and marked
the base of excavation in that pit. This deposit has a
sharply defined contact with both underlying and
overlying layers, and a fairly level upper surface.
Layer 3, a dark red-brown (5YR 3/3), fine sand
containing charcoal flecks, and grading to a brown
(10YR 5/3) sand at about 600 mm, overlies the layer of
compacted pebbles in sand (Layer 5) at a depth of 1050
mm. This sand unit is otherwise undifferentiated.
The upper part of Layer 3 has been disturbed by root
and tree throw activity. This disturbance became visible,
after the initial scraping of the topsoil, as two or three
irregular ovals of grey (5YR 5/10) silty sand (Layer 1),
with lenses of reddish-yellow (7.5YR 6/6) sandy silt,
burnt clay and charcoal (Layer 2) on its edges. The largest
of these features, which covered much of the southeastern
corner of Test Excavation 2, was excavated separately as
a possible hearth. Excavation showed that the areas of
burning and disturbance were directly related to a large
horizontal root cast exposed in Spit 4, at an approximate
depth of 600 mm. No stones or recognisable burnt
clay balls were detected, and it was concluded that tree
throws had caused the disturbance, possibly as a result of
historical vegetation clearance.
The topsoil was machine-stripped under supervision
to a depth of 300 mm, in an 11x11 m area surrounding
Test Excavation 2, and was not represented in the
manually excavated profile. This topsoil comprised an
undifferentiated grey (7.5YR 4/1), very fine-grained silty
sand with roots (Layer 0).

OSL dating
Samples for OSL dating were collected at three positions
in the eastern section of Test Excavation 2, and the age
estimates are outlined in Table 1 (Williams and Spooner
2013). The OSL sampling and analyses were undertaken by
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Figure 3. Test Excavation 2, east section.

Sample

Depth

Sediment unit

CN1

670 mm

Layer 3 (middle level of main AZ 2 (Spits 4/5,
sand unit)
concentration of
silcrete flaking
material)

5.01+0.32 ka

CN2

970 mm

Layer 3 (immediately above AZ 3 (Spit 8)
indurated sand pebble layer 5)

11.76+0.58 ka

CN3

1170 mm

Layer 6 (yellowish-brown silty AZ 4 (Spit 10, lowest
sand above basal clay)
artefact horizon)

19.17+1.52 ka

Table 1. Results of OSL dating.

70

Artefact zone

OSL determination

A stratified LGM to mid-Holocene sequence at Thompsons Road, Cranbourne North, Victoria

the Environmental Luminescence Laboratory, University
of Adelaide. Samples were collected from the three
horizons by the standard method of inserting opaque
metal tubes horizontally into a cleaned vertical surface.
In situ gamma spectrometry readings were taken at each
sampling point in order to measure the environmental
dose rate. Bulk samples were also collected from each
sampling point for additional environmental dosimetry
measurements. All measurements were carried out using
single grains of quartz as this enables grains which may
not be representative of burial time, such as bioturbated
or incompletely bleached grains, to be removed from the
analysis.
Each sample showed a range of measured equivalent
doses (EDs). This was notably the case with CN2 and
CN3, which contained a broad range of EDs caused by
bioturbation or incomplete bleaching. CN3 (near the
base of the lower sands) also contained grains of an
ancient ED component dated to 445 ka, which is likely
to represent the intercalated basal sandy clays visible in
profile. In each case, the component chosen for the age
determination was the statistically dominant or probable
ED range. The environmental dose rate measurements
for all samples showed low concentrations of potassium.
Similar levels of potassium depletion were also present
in the lower horizons at VAHR 7921–0735 and VAHR
7921–0736 (Hewitt and de Lange 2007:Appendix 4). This
is possibly a result of leaching, which may contribute
an additional uncertainty to the calculated ages.
The resulting age determinations lie within the
general chronological framework established for the
Cranbourne Sands elsewhere (Hewitt and de Lange
2007). The lowest part of the sand profile (Layer 6)
was shown to have accreted during the cold, dry
conditions of the LGM, when sea-levels were some 200
km further south (CN3: 19.17+1.52 ka). A comparable
OSL age estimate of 18.1+12.0 ka was provided for the
initiation of dune sands over weathered coffee rock at
Lower Powlett 5 (VAHR 8020–0223) at the Wonthaggi
Desalination Plant site, with radiocarbon age estimates at
the same level between 17,080–16,770 cal BP (Kayandel
Archaeological Services 2009:35). Hewitt and de Lange
(2005:129) identified an episode of deflation at Bend
Road with an OSL age estimate of 23 ka, possibly
associated with a period of extreme cold and aridity
with resulting landscape instability lasting for about
3,000 years. There are likely to have been many events
of localised sand movement at this stage of the LGM,
however, and there is not necessarily a direct correlation
between circumstances leading to the initiation of
sands at Thompsons Road and those elsewhere.
The base of the main sand unit (Layer 3), overlying
the indurated sand pebble horizon (Layer 5), yielded an
OSL age estimate of 11.76+0.58 ka (CN2). The nature
of the sand pebble layer and the contrast between the
underlying (Layer 6) and overlying (Layer 3) sands

suggest an unconformity between the deposition of the
two sand sheets caused by deflation.
The middle portion of the main sand unit (670 mm
depth) yielded an OSL age estimate of 5.01+0.32 ka
(CN1). This coincides with the greatly increased artefact
concentrations in Spits 4–5 (Artefact Zone 2). The dating
of the artefact zones is discussed below.

Magnetic susceptibility
A combination of magnetic susceptibility and pH tests
were conducted in a column at 50 mm intervals, to
examine the variability of the sand horizons. Magnetic
susceptibility testing of the profile was undertaken at 50
mm intervals, to a total depth of 1000 mm. The resulting
magnetic susceptibility measurements at each location
are expressed in 1x10 -3 SI units (Figure 4).
The results indicate that the aeolian quartz sands
have a characteristically low volumetric (K) magnetic
susceptibility signature with values less than 0.5x10-3
SI, but a strong peak above and below the indurated
sand pebble horizon (Layer 5), reflecting the enhanced
susceptibility of the leached oxides at this level. The
tree throw at the top of the section is also represented
by increased values. The main sand unit (Layer 3) has
a markedly higher susceptibility value than the lower
yellowish-brown silty sand unit (Layer 6), with average
values being 160% of those of Layer 6. There were no
indications of a stabilised surface in the sand horizons,
though the enhanced susceptibility values just above the
sand pebble horizon (Layer 5, at depths between 950–
1000 mm) may reflect incipient pedogenic conditions.
Testing of pH values was also undertaken at 50
mm intervals through the soil profile. The results are
presented in Figure 4 and may be compared to the
magnetic susceptibility readings of the same profile. The
pH profile tested at the same intervals showed enhanced
pH values in the lower part of the profile, with a marked
increase in Layers 5 and 6.

Artefact horizons
The Aboriginal place was initially detected as a surface
scatter of artefacts exposed in a scraped area to the rear
of the (now demolished) house and yards. Other surface
artefacts have been detected where the ground surface
has been exposed elsewhere on the landform. Initial
subsurface testing on the western side of the rise showed
that artefacts also occur in subsurface contexts at depths
of 600 mm, 750 mm and 950 mm. More extensive open
area excavation on the northeastern side of the rise (Test
Excavation 2) revealed a succession of artefact horizons
continuing to the base of the sands at their interface with
the underlying sandy clays at depths around 1350 mm.
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Figure 4. Test Excavation 2, showing the soil profile with artefact horizons.

Within this sequence, four general artefact horizons were
recognised (Figure 5):
• Zone 1: The upper horizon of the main sand profile,
extending from the present surface to a depth of
about 500 mm (Spits 1–3, Layers 0–3);
• Zone 2: A marked concentration of artefacts at depths
between 540–740 mm, with an increased range of
silcrete artefact types, tools manufactured on other
raw material types (including a basalt axe/grinding
stone), discrete flaking scatters and only small
amounts of quartz artefacts (Spits 4–5, Layer 3);
• Zone 3: The lower part of the main sand profile,
located at depths between 800–1050 mm. Within this
horizon, the overall quantity of artefacts is sharply
reduced, and quartz replaces silcrete as the most
common raw material type (Spits 6–8, Layer 3); and
• Zone 4: The base of the upper sands is defined by a
thin, dense, layer of cemented sand pebbles in a brown
sand matrix at depths between 1050–1110 mm (Layer
5). Below this is a fine, stoneless, slightly silty sand
(Layer 6), overlying a sandy clay capped by coarse
cemented sand rubble between 1250–1350 mm. A
small number of artefacts were recovered from this

72

horizon (Spits 9–10, Layers 5 and 6).
The marked increase in artefact types, lithic materials
and overall quantities in Spits 4 and 5 (at depths between
540–740 mm) is notable. This artefact zone, defined by
artificial horizontal excavation spits, masks the general
dip of soil strata from south to north. An increase in
artefact numbers is visible at the southern, upper end
of the trench in Spits 2 and 3, above this zone, and a
reduction in the numbers of artefacts at the same end
of the trench in Spit 5. It should also be noted that the
tree throw revealed in the southeastern part of the trench
contained disturbed Spits 2– 4, and reduced the numbers
of artefacts remaining in Squares B2, B3, C2 and C3.
Artefact Zones 1, 2 and 3 all lie within the main sand
unit (Layer 3). These three artefact horizons have been
defined by artefact distribution within this otherwise
largely undifferentiated sand deposit. A change from
a brown (10YR 5/3) to a red-brown (5YR 3/3) sand
occurs at an approximate depth of 750 mm, at the base
of Artefact Zone 2.
Zone 4 includes the lower part of the soil profile,
below Layer 3. The compacted sand pebbles (Layer 5)
mark a clear boundary between Layers 3 and 6. It is
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Figure 5. Test Excavation 2, showing individual spit plans with sieved and plotted stone artefacts.

unlikely that artefacts would move vertically downwards
through this firm horizon, and, for this reason, Spits 9
and 10 are considered to be sealed by Layer 5.

Artefact analysis
A total of 764 stone artefacts were recovered during
survey and subsurface testing for the CHMP, the greater
part of which (681 stone artefacts) were recorded during
the manual excavation of Test Excavation 2. (Note that
the topsoil was machine-stripped under supervision to an
approximate depth of 300 mm to remove contaminated
soil before commencing the manual excavation. Counts
of artefact quantities in this discussion exclude material
found in the machine-stripped part of the soil profile.)
Artefacts were identified in all excavated spits, and
from most one metre squares for each spit, though

artefact densities increased markedly between Spits 2–8
(Figure 6). Spits 4–5, located at depths between 540–
740 mm, yielded 368 stone artefacts, constituting more
than half of the assemblage identified in this trench. The
overall quantities of artefacts found in Test Excavation 2
are amplified by the large proportion of flaking debris,
with 20 cores, 154 angular fragments and 291 pieces of
debitage having a maximum dimension less than 11 mm.
Silcrete (n=461, or 67%) was the predominant raw
material in the overall assemblage, with quartz (n=194,
or 28%) being the next most abundant raw material.
The remaining raw materials (5%) included quartzite,
tachylite, sandstone and basalt.
The stone artefacts in Test Excavation 2 also showed
a marked vertical distribution. Silcrete comprises 90% of
the artefacts recovered from Spits 1–5. This is in contrast
to the stone artefacts in the lowest horizons (Spits 6–10),
of which 60% were manufactured on quartz and 24% on
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Figure 6. Distribution of stone artefacts by excavated spit.

silcrete.
The average size (i.e. (LxWxT)/n) of artefacts from
each spit (omitting stone artefacts with a maximum
dimension less than 11 mm) is depicted in Figure 7.
Notwithstanding the difference in stone artefact
quantities per spit, the size distribution ranges are
broadly similar throughout the excavated profile, with
86–93% of artefacts in each spit having a maximum
dimension less than 21 mm – excluding Spit 8, which has
a smaller proportion of debitage (Table 2). Spit 4, which
contained higher quantities of artefacts, also has a greater
size range due to the presence of three larger artefacts,
including a silcrete grinding stone. The small number of
artefacts recovered from Spits 1, 9 and 10 mean that the
size distribution assessment is unreliable at the top and
base of the profile
.

Figure 7. Mean stone artefact sizes per spit.
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Tools
A total of 23 tools (3% of the assemblage) were identified,
and were mostly manufactured on silcrete (Table 3).
Geometric microliths and backed artefacts shared
similar distributions and accounted for the majority of
the formal tools. Most tools were recovered from Spits
4 and 5 (AZ2), including a basalt bifacial chopper used
as a grinding stone (Spit 4; Figure 8). A burren adze was
the only tool identified in AZ4 (Spit 10). This tool was
manufactured on a yellowish fine-grained silcrete, with a
longitudinal split to provide a seating for a haft (Figure 9).
Cores
Cores were recovered chiefly from Spits 3, 4 and 5, with
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Spit

0–10 mm

11–20 mm

21–30 mm

31–40 mm

41–50 mm

51+ mm

1

6 (60%)

4 (40%)

-

-

-

-

2

53 (76%)

12 (17%)

5 (7%)

-

-

-

3

46 (59%)

21 (27%)

9 (11%)

2 (2%)

-

-

4

109 (47%)

91 (39%)

25 (11%)

3 (1%)

2 (<1%)

1 (<1%)

5

58 (42%)

63 (46%)

13 (9%)

3 (2%)

-

-

6

26 (55%)

15 (32%)

4 (9%)

2 (4%)

-

-

7

23 (52%)

15 (34%)

4 (9%)

2 (4%)

-

-

8

18 (35%)

23 (45%)

9 (18%)

1 (2%)

-

-

9

5 (50%)

4 (40%)

1 (10%)

-

-

-

10

2 (29%)

4 (57%)

1 (14%)

-

-

-

TOTAL

346

252
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9

2

1

Table 2. Size distribution of artefacts by maximum dimension ranges per spit.

Spit

Backed artefact

Geometric
microlith

1

Scraper

Piercer

Notched tool Grinding stone

1

2
3
4

4

5
6

4

2

4

1

1

1

1

1

1

1

1

1

7
8

1

9
10
TOTAL

6

8

5

Table 3. Tools from Test Excavation 2.

single cores identified in Spits 1, 6 and 8 (Figure 10).
Most of the cores were manufactured on silcrete, apart
from a tachylite core in Spit 4 and a multidirectional
quartz core in Spit 8. Seven cores retained cortex, which
covered 10–70% of their total surface area.

Discussion
Excavations at VAHR 7921–1369 have revealed a
stratified deposit of stone artefacts extending through
a metre of coversands on a rise of Baxter Sandstone.
Horizons in the sand lithology suggest that there are two
main sequences of sand accretion: a yellowish-brown
lower sand (Layer 6) overlying the basal coffee rock
and clay, and a reddish-brown upper sand unit (Layer

3) which is separated from the lower sands by a thin,
dense layer of indurated sand pebbles (Layer 5). OSL
dating indicates that the lower sands accumulated during
the height of the LGM at around 19 ka. The upper sand
appears to have accumulated from 11 ka, and continued
to accumulate through the early to mid-Holocene. It is
highly likely that periodic deflation has stripped part
of the sand cover and affected net sand increase. The
artefact succession through the sand profile suggests four
discrete artefact horizons based on artefact content and
quantities.
The sand/soil profile is comparable to many other
exposures of secondary wind-blown sands across the
Cranbourne region, described as the Cranbourne
Sands. The term Cranbourne Sands describes deeper
(dunefield) sand profiles, however, and the shallower
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Figure 8. Basalt bifacial chopper used as a grinding stone, Spit 4
(AZ).

Figure 9. Silcrete burren adze, Spit 10 (AZ4).

sand beds overlying rises of Tertiary Sandstone in the
region have been described and mapped as Bittern Sands
or sandy loams. These Bittern Sands have a higher loam
content than the Cranbourne Sands (Sargeant et al.
1996). Despite the differences in classification, these are
all secondary aeolian sand sheets or dunes, which have
been formed by similar processes.
From an archaeological perspective, the two major
processes of wind-blown sand accretion and deflation are
a key to understanding the nature of subsurface cultural
heritage within the Cranbourne Sands. During accretion
of the sand body, artefacts are likely to have remained in
a similar position to when they were abandoned (though
subject to the effects of bioturbation). Deflation or
stripping of the sand body has the effect of lowering and
condensing stratified horizons of stone artefacts into one
unstratified horizontal deposit, which may in turn become
sealed by new sands and new archaeological horizons. It
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is recognised that most sands in the Cranbourne region
have probably been subject to several cycles of accretion
and deflation, which may have stripped away almost
all of the sand body at times. This can create complex
taphonomic results where artefacts deposited thousands
of years apart are conflated together (Allen et al. 2008;
Hewitt and De Lange 2007).
While it is likely that most of the remnant sand sheets
and dunes in the Cranbourne region were redeposited
during the Holocene, the survival of late Pleistocene
sands, sealed by Holocene sands, has been recorded at
some locations. Investigations at Keysborough prior to
the construction of the EastLink Mitcham–Frankston
Freeway indicated that lower sand horizons forming
part of Bend Road 1 and Bend Road 2 contained stone
artefacts dating to 30,000–28,000 years ago (Allen et
al. 2008; Hewitt and De Lange 2007). Additionally,
salvage excavations of a comparable coastal dune
profile were undertaken prior to the construction of
the Victorian Desalination Plant site at Wonthaggi, and
these excavations indicated the presence of artefactbearing sands dating to the LGM (17,000–16,000 years
ago; Kayandel Archaeological Services 2009). Overall,
the OSL and radiocarbon age estimates from these
two projects provide evidence for the survival of late
Pleistocene sands. Furthermore, the excavators of both
Aboriginal places recorded an unconformity between
the late Pleistocene and Holocene sands of several
thousands of years, which could not be determined by
visual inspection of what otherwise appeared to be an
undifferentiated sand unit. Particle size analysis of Bend
Road sediments provided additional evidence for the
separation of older and more recent sands.
A possible model for the development of the sand
formation at 1455 Thompsons Road is as follows:
• The basal red sandy clay is an ancient weathered
palaeosol on Tertiary sandstone;
• This older land surface was overlain by sands, possibly
as early as the Last Interglacial period (about 120,000
years ago). As sands accumulated, coffee rock was
formed in dense clasts or sheets of cemented sand
where iron and salts were leached down to the clay
base. The older sand sheets were probably affected by
alternating stages of stripping and accretion, leaving
the coffee rock as a highly weathered residue on the
clay surface;
• Overlying the weathered coffee rock and the sandy
clay is a horizon of fine, mottled, yellowish-brown
silty sand (Layer 6), with an OSL age estimate that
is comparable to the height of the LGM (19.17+1.52
ka);
• The sand bed, of which Layer 6 is a part, was largely
stripped down to a thickness of 200 mm above the old
clay surface, and sands accumulated again. Cemented
sand then formed at a higher level in the sand profile.
Further deflation reduced this deposit to a thin, dense
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Figure 10. Ratio of cores to debitage per spit.

band of rounded cemented sand pebbles with a level
upper surface (Layer 5);
• From about 11,000 years ago, when sea-levels were
still about 50 m below their present height, windblown sands accumulated over the sand pebble
horizon, with a net increase to the present ground
surface, probably with intervening episodes of
deflation (Layers 3 and 0). The OSL sample collected
from the middle part of this main sand unit (670 mm
depth) yielded an age estimate of 5.01+0.32 ka.
The presence of backed artefacts and small blade
technology in the soil profile in Test Excavation 2
(including single backed silcrete items in Spits 5, 6 and
8) may indicate that the upper portion of the assemblage
forms part of the Australian Small Tool Tradition
(ASTT). However, the number of backed and other
artefacts increases in Spit 4, and the presence of a small
number of backed artefacts below this level may not
be a reliable cultural or chronological marker. Backed
artefacts in horizons deposited between 7,000–5,000
years ago were identified during salvage excavations at
the Victorian Desalination Plant in Wonthaggi (Kayandel
Archaeological Services 2009), and backed artefacts have
been recorded in deposits with age estimates between
8,000–5,500 cal BP at Upper Mangrove Creek (Hiscock
and Attenbrow 1998:55–7).
The middle horizons (Spits 6–8) of Test Excavation
2 contained small quantities of silcrete backed artefacts
and increased proportions of quartz artefacts – a trend
in raw material use also demonstrated locally at nearby
VAHR 7921–0861 (Vines and Orr 2010) and VAHR
7921–1132 (Kayandel Archaeological Services 2010).
Similarly, there is an apparent increase in the use of
quartz in the upper horizons of Test Excavation 2
(Spits 2–3), and a similar pattern at VAHR 7921–1132.
Additionally, 91.8% of artefacts from the ‘post-ASTT’
phase at VAHR 7921–0736 were manufactured on quartz
(Hewitt and De Lange 2007). This accords with a general
increase in the use of quartz use by Aboriginal people
in southeastern Australia from about 1,000 years ago;

however, this change is poorly understood temporally
and regionally. In a quartz-rich environment such as the
Cranbourne Sands, the abundance of this raw material
type may simply be a reflection of the distribution of
stone resources, rather than an indication of change
through time.

Conclusion
Stratified artefact-bearing horizons in sands present some
of the best opportunities for developing regional cultural
sequences in southeastern Victoria. Our expectations for
stratified sand deposits range from deeply pessimistic,
where artefact depths and associations are considered to
be compromised by the unknown effects of deflation and
bioturbation, to very optimistic. An increasing number
of investigations completed in stratified deposits in
Victoria provide comparable patterns of assemblages,
suggesting that some provisional dating may be applied
to these assemblages.
At Thompsons Road 17 (VAHR 7921-1369), the results
suggest a profile of stratified stone artefact assemblages
with changing characteristics, and OSL age estimates
present a plausible chronology for these units. At the same
time, the nature of aeolian sands in the Cranbourne region
means that the sand profile has almost certainly been
subject to episodes of deflation, creating lag deposits, and
bioturbation resulting in vertical movement. The single
grain OSL assessment demonstrates this heterogeneity,
with substantial proportions of grains from several
periods at each level. Thompsons Road, like most
stratified deposits in these sands, probably represents a
more complicated phenomenon: a net accretion of sands
with broadly separated artefact horizons, within which
there are conflated lag deposits. These are the constraints
within which we work, and we should recognise both the
inherent limitations and the opportunities provided by
the evidence.
Above all, we need innovative ways to analyse the
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characteristics of dune profiles. Soil particle analysis has
been used with good results at Bend Road. Magnetic
susceptibility is also a promising technique, with options
both for rapid field assessment and laboratory analyses.
OSL sampling is another measure of the nature and
variability of sediments. Finally, we require more OSL
and radiocarbon age estimates for multiple levels where
stratified deposits are recorded.
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