





Serpent's Glen Rockshelter: Report of the first Pleistocene-aged occupation sequence from the Western Desert
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Figure 3  Serpent's Glen Rockshelter: Site plan and section.

stone artefacts, including tula adzes and slugs, backed pieces
and blades and a variety of retouched/utilised flakes. A total
of 1642 artefacts, or 98% of the excavated assemblage, falls
into this upper unit. Approximately half of these artefacts
occur in the Spits 1-8 (modern period). Between the dates of
4710 Bp and 23,500 BP (Spits 27-33) no artefacts were re-
covered from the S mm fraction. A similar pattern also exists
for ochres and faunal remains (Table 3).

Despite the presence of two intact basal grindstones and
several fragments on the shelter floor (Fig. 3) and numerous
basal grinding stones on the sand plains surrounding the shelter
(cf. Veth and O'Connor 1996), only two ground fragments
of sandstone were recovered from the entire excavation. These
fragments were recovered from Spits 3 and 4 in the upper
unit.

The raw materials used for manufacturing the artefacts
are available locally and are represented in comparable pro-
portions in both the lower and upper units (Table 2). The
only preference appears to be the selective use of chert and
silcrete for backed artefacts.

The high densities of artefacts in the upper unit are paral-
leled in the 2 mm fraction (Table 3). The debitage in the
small size class appears to be largely the product of secon-
dary retouch.

Faunal assemblages

The species and genera identified from the Serpent's Glen
assemblage appear to be representative of pre-European con-
tact fauna. All taxa identified at Family level or below occur
in the Holocene Unit and, as with the stone artefact assem-
blage, most occur in the Modern portion of this unit. Frag-
ments of bone in the Pleistocene unit were identifiable only
as Mammalia.

Taxonomic assignment

The matrix was sorted into two size classes for faunal
analysis, in order to determine if the finer fraction (2-5 mm)
preserved more information than the larger (greater than
5 mm). This proved to be the case. In the fraction greater
than 5 mm there was a total of 331 fragments with 40 (i.e.
12%) taxonomically assigned below class level. There are
1476 fragments in the 2-5 mm fraction with 131 assigned
(i.e. 8.8%). In other words, 77% of the taxonomic assign-
ments of vertebrate remains derive from the finer matrix frac-
tion. Tables 4 and 5 document the importance of examin-
ing this fraction when finely comminuted bone is present in
a deposit.

At Puntutjarpa Archer (1977:158) was able to assign 9.8%
of the total faunal assemblage, a proportion not significantly
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Site Years Depth  Spit d1C Sample

code BP below code

surface

SGA1 modemn 2cm 1 -240+20% ANU
10024

SGAS8 modem 19cm 8 -24.0+2.0% ANU
10025

SGA27 4710180 67 cm 27  -24.0+2.0% ANU
10026
SGA34 23550140 91cm 34 -25.00 ANSTO
0ZB582

Table 1 Radiocarbon dates from Serpent's Glen Rockshelter.

Found in woodland or open forest, it would not have been
common in the Carnarvon Ranges. However, it could have
found sufficient arboreal nesting sites to remain established.

The kangaroos

Family Macropodidae

Several teeth of a very small macropodid, probably Ony-
chogalea lunata, are present. Of the larger kangaroos there
are three dental fragments which compare closely with Petro-
gale cf. lateralis. There are also tooth fragments of the Com-
mon Wallaroo or Euro, Macropus robustus, which is the most
widely distributed Australian marsupial. A grazer favouring
rocky hills or stony rises, it was a staple of inland human
populations (Poole 1983:250). Of similar but more arid and
semi-arid distribution, the presence of the Red Kangaroo,
Macropus rufus, is also to be expected as it occurs over most
of central Australia in areas of less than 500 mm average
rainfall (Sharman 1983:255).

Reptiles

Amongst lizards, the genus Varanus (Family Varanidae,
the Goannas) and the genus Egernia (Family Scincidae, the
Skinks) are represented variously by teeth and vertebrae.
Specific determinations have not been made, but at least seven
species of Varanus and four of Egernia have concurrent ranges
in the Carnarvon Ranges area and are common and readily
acquired food animals (Cogger 1994). Snake vertebrae repre-
senting the Family Boidae were also identified.

Bone reduction

The bone remains from the site are extensively reduced,
with the majority (1476) being in the size range 2-5 mm,
with far fewer (331) being 5 mm or over. In Spit 1 at least
there is also a significant, although unmeasured, fraction of
bone fragments less than 2 mm in size. Identification and
taxonomic assignments in this fraction are possible. The lar-
gest single bone specimen was 35 x 8 mm. Surviving whole
bones, primarily the vertebrae of small reptiles and bandicoots,
are in the size range of the common broken pieces. Some
bone bears apparent cut marks but these are not common.
Burnt bone is present in almost every spit (Table 6, Fig. 5).

All of the 63 macropodid teeth present (52 in the smaller
fraction), except for one (probably of the macropodid Ony-
chogalea) were broken. It is highly unlikely that there is
any nutrient value to be extracted from a broken tooth and
it is assumed that they are broken incidentally when man-
dibles and skulls are reduced.
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Index of Fragmentation

Both size classes of sample have been combined for calcu-
lation of the Index of Fragmentation (total bone weight/#
fragments), see Table 6. The average value for all spits is
0.063 gm/fragment (range 0.020-0.173). The consistency of
these values from spit to spit strongly suggests that the same
mechanism of breakage was common throughout. Gould's
Puntutjarpa Holocene fauna averaged 0.53 gm/fragment,
which is considerably larger (Gould 1977). 1t is likely that
at least some of the difference is due to the lower fre-
quency of large macropodid remains at Serpent's Glen. How-
ever, the fact that the bone assemblage has been so thor-
oughly comminuted suggests that the same hypothesis of
explanation applies, namely that the human population was
protein-stressed and found it necessary to extract every vestige
of edible meat and marrow from the vertebrates captured.

Taphonomic factors

Of the six taphonomic factors postulated by Gould as
potentially applicable to a site such as Serpent's Glen, namely
the effects of predators, crushing due to trampling, crushing
due to rockfall, crushing due to weathering and soil compac-
tion, chemical factors and burning of bone, none would con-
vincingly explain the thorough and notably even reduction
of bone. There is no evidence of any native predators larger
than Dasyurus, and no incremental increase in reduction to-
ward the younger strata which would be expected if dingoes
were to be the cause. Trampling would produce a greater
size range of fragments and rarely so many small fragments,
especially those less than 2 mm in size. There are no notable
rockfalls in the Holocene levels, and the comminution is
similar throughout the section.

Weathering and soil compaction were certainly present,
and a minor proportion of the bone is soft and/or whitened.
However, such fragments are no smaller than others with no
apparent decomposition and with surviving sharp edges on
the breaks.

Chemical factors may have operated to soften and hasten
bone decomposition but again, the majority of fragments are
extremely pristine in appearance and hardness. As noted,
burning is common (see Fig. 5), but appears to have acted on
most of the bone after breakage for in the majority of in-
stances the fractured surfaces as well as the natural surfaces
are burnt. The supposition of intentional and systematic
human breakage remains as the strongest hypothesis for the
reduced state of the vertebrate remains.

Discussion of patterning in cultural residues

The excavation has provided unequivocal evidence for
a human presence in the Western Desert prior to 23,500 BP.
The Pleistocene unit contains flaked stone artefacts manu-
factured from chert, chalcedony, silcrete, banded sediment,
quartzite and quartz; the full range of raw materials found in
the Holocene unit. The lower unit also contains small quan-
tities of charcoal, ochre, bone and bird eggshell (Table 3).
There is a considerable volume of deposit in the Pleistocene
unit, between Spits 34-43, though all categories of cultural
material are sparse (Table 3). While further dating is required
to evaluate the period of time represented by this unit, it is
difficult to interpret the low density and nature of cultural
materials as representing anything more than occasional forays
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Spit Age Chert Chalcedony Silcrete Banded Quartzite Quartz Total
sediment
1 Modemn 42 2 20 9 8 1 82
2 53 5 10 6 27 6 107
3 34 1 11 3 12 5 66
4 28 2 3 5 12 3 53
5 10 0 6 0 8 0 24
6 42 1 4 2 5 1 55
7 143 4 31 3 2 3 186
8 Modem 201 24 16 12 32 8 293
9 187 15 50 4 11 9 276
10 78 12 31 2 7 14 144
1 27 3 22 0 6 18 76
12 8 0 3 0 28 16 55
13 14 2 12 0 23 12 63
14 22 0 9 1 1 8 51
15 20 2 1 1 10 10 44
16 24 3 11 0 7 3 48
17 15 3 10 0 0 6 34
18 7 3 10 2 1 3 26
19 2 0 4 0 4 2 12
20 8 0 2 0 1 0 11
21 0 0 0 0 10 0 10
22 3 0 0 0 0 0 3
23 5 0 0 0 0 0 5
24 0 0 0 0 0 0 0
25 0 0 0 0 0 0 0
28 - 0 2 3 0 2 0 7
27 47108P 0 0 0 0 0 0 0
28 0 0 0 0 0 0 0
29 0 0 0 0 0 0 0
30 0 0 0 0 0 0 0
31 0 0 0 0 0 0 0
32 0 0 0 0 0 0 0
3 0 0 0 0 0 0 0
KV 23,500 8P 3 0 0 0 2 2 7
35 0 0 0 0 1 0 1
36 0 0 1 0 4 0 5
37 4 1 1 1 1 0 8
38 4 0 0 0 0 1 5
39 0 0 0 0 3 0 3
40 1 0 0 0 0 0 1
4 0 0 0 0 1 0 1
42 0 0 0 0 0 0 0
43 1 0 0 0 0 0 1
Total 986 85 21 51 239 131 1763
Table 2 Serpent's Glen: Numbers of artefacts from >5 mm fraction.

into this arid landscape. While the breadth of lithic raw
materials parallels those from Holocene assemblages, and
might imply a level of familiarity with the landscape not con-
sistent with ephemeral usage, all are actually available from
the uplands catchment. The form of site use appears to more
ephemeral than the Holocene levels, lending support to argu-
ments that Pleistocene land-use systems in the Western Desert
are likely to have been different in nature (Veth 1995b).
The culturally sterile middle unit is bracketed by the lower
date of 23,500 BP and an upper date of 4700 BP. These dates
only provide an envelope for the age of the unit, however.
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It may have formed at a relatively constant rate or, instead,
experienced a number of episodes of rapid sedimentation.
Initial characterisations of the sediments and larger grains in
the matrix suggest that neither the sources nor mechanisms
of deposition have changed significantly between adjacent
units. Importantly, there is no evidence for a lag event at the
boundary of this and the Pleistocene unit, although an in-
crease in large roof fall fragments is apparent. At this stage
we interpret the unit to represent a cultural hiatus where
sedimentation has occurred without occupation, and not a
stratigraphic unconformity and hiatus.
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Spit Stone artefacts Ochre Charcoal Bone Emu egg Plant Bird egg
5mm 2mm 5 mm 2mm 5mm 5mm 2mm 5mm 2mm 5mm 2mm 2mm
1 770 9.5 09 01 63.3 - 0.2 0.2 0.1 63 62 -
2 948 10.3 0.5 0.2 107.5 07 1.0 1.0 0.1 213 - -
3 84.0 10.6 - 0.2 1024 0.2 19 - 01 - - -
4 50.2 1.1 01 04 515 0.8 17 0.3 05 - - 0.2
5 305 9.0 - - 11.3 1.0 29 08 0.2 - - 0.2
6 317 10.5 - - 8.2 48 3.0 07 - - - -
7 1534 343 - 0.2 1.2 13.2 20.3 - - - - -
8 226.8 7941 - 01 0.3 29.1 348 - 0.1 - - -
9 183.2 60.9 - 0.3 02 233 233 - - - - -
10 1255 256 0.2 03 0.1 99 242 - - - - -
11 104.6 10.3 0.2 0.5 23 56 9.0 - - - - -
12 976 7.3 28 07 - 14 5.8 - - - - -
13 54.4 9.2 0.6 04 0.2 05 0.7 - - - - -
14 50.8 76 3.0 0.1 0.3 - 0.6 - - - - -
15 815 23 - 0.1 - - - - - - - -
16 67.4 38 - - - - - - - - - -
17 244 5.2 - - - - - - - 0.1
18 246 1.7 - - - - - - - - - -
19 10.3 08 - 0.2 - - - - - - - -
20 6.1 0.9 - - - - - - - - - -
21 4.4 1.0 - - 0.5 - - - - - - -
22 17 05 - - 06 - - - - - - -
23 8.1 16 - - 0.6 - - - - - - -
24 - 0.2 - - 1.3 - 0.1 - - - - -
25 24 - - - 08 - - - - - - -
26 9238 01 - - 0.8 - - - - - - -
27 - 0.4 - - 1.0 - - - - - - -
28 - - - - - - - - - - - -
29 - - - - - - - - - - - -
30 - - - - - - - - - - - -
31 - - - - - - - - - - - -
32 - - - - - - - - - - - -
33 - - - - - - - - - - - -
M4 *28.0 04 - 0.1 7.3 - 03 - - - -
35 09 01 - - 1.1 - 0.1 - - - -
36 71 0.4 - - 4.1 - - - - - -
37 54 0.2 - 0.2 6.0 - - - - - -
38 38 0.5 - 0.2 03 - 01 - - - -
39 78 - - - 17 - - - - - -
40 0.2 0.2 - - 0.6 - - - - - - -
4 0.3 0.2 - - - - 0.1 - - - -
42 0.1 - - - 07 - - - - - -
43 01 - - - - - - - - - -
44 - - - - - - - - - - - -
Table 3 Weights of all cultural materials recovered in 5 mm and 2 mm fractions. (Weights are uncorrected for volume). (Note: * Majority of total

weight from one large core).

A stratigraphic unconformity describes a surface of non-
deposition that appears as a break between two sediment
units in a sequence. Unconformities arise from changes in
depositional conditions, to conditions of erosion or non-
deposition. The unconformity must be stratigraphically identi-
fiable as a surface. This is not the case with the sequence at
Serpent's Glen (O'Connor, Veth and Barham in press).

Some Pleistocene-aged sites in the Australian arid zone,
and specifically the nearby site of Katumpul in the Gold-
fields (Fig. 1), have units with late Pleistocene dates directly
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overlain by units with mid- to late Holocene dates. This
represents a chronological hiatus where the break is not repre-
sented stratigraphically. Without evidence for stratigraphic
unconformities it has been argued that it is unacceptable to
invoke geomorphological explanations, and that the hiatuses
can be more plausibly explained through changes in settle-
ment dynamics and types of occupation in shelters (O'Connor
and Veth in press).

We argue that the culturally sterile unit provides evidence
for the passage of time where occupation did not occur.
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Taxon 1 2 3 4 5 6 7 8
TELEOSTE! - - - 5 4 - 3 -
REPTILIA
Lacertilia (Saunia) 1 - - - - - 1
Agamidae - - 1 3 - - - -
Varanidae
Varanus sp. - - - - - - 1 1
Scincidae - - - - - 2 .
Egemia sp. - - - - - - 1 -
Serpentes - - - - - - 1 -
Boidae - - - - - - 1 2
Aves - - - 5 - - -
Emu (eggshell) 6 - 1 9 3 1 - -
MAMMALIA 5 24 35 39 5 30 316 167
Small mammal - - - - - 3 2 .
Medium mammal - - - - - - 2 -
Marsupialia - - - - 1 - 6 .
Dasyuridae - 1 - - 1 - 2 1
Dasycercus
cristicauda - - 1 - - - . -
Dasyurus geoffro - - - - - - 1 -
Dasyurus halluca - - - - - - 1 R
tus
Sminthopsis sp. - - - - - - - -
Peramelidae - - - - 1 - - .
Isoodon sp. - - - - 1 - 1 -
Isoodon auratus - - - - - - 1 -
Perameles
ssp.?eremiana - - - - 1 -
Phalangeridae - - - - - - - -
Trichosurus sp. - - - - - - 1 -
Macropodidae - - - - - - - 3
Macropodid, large - - 1 - - - - R
Macropodid, small - - 1 - - - 1 -
Lagorchestes
hirsutus - - - - - - - 2
Macropus spp. - - - - 2 - 12 -
Macropus agilis - - - - - - 1 -
Macropus robus-
tus - - - - 1 - 1 -
Macropus rufus - - - - - - 1 1
Onychogalea sp. - - - - - 1 - 2
Petrogale cf
lateralis - - 1 - - 1 3 -
EUTHERIA - - - - - - - -
Muridae - - - - - 2 3 2
Rattus sp. - - - - - - .

Spit Number
9 10 11 12 13 14 24 34 35 38 4

200 - 228 - 13 7 - 2 2 2 1

T

2 - - - . . R ) N . -

13 - 4 - - - - - - - -

N T
2

Table 4 Serpent's Glen vertebrate fauna, Square A, 2-6 mm fraction; number of fragments assigned to each taxon.

While such a break in one site may not reflect regional trends,
we would note that it is consistent with models which argue
for significant demographic shifts during the Last Glacial
Maximum and significantly decreased intensity of site occu-
pation and possibly regional abandonment (Veth 1995b).
The upper unit contains the majority of the cultural assem-
blages, for example 98% of all flaked stone artefacts. In fact,
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much of the assemblage can probably be assigned to the late
Holocene, with almost 50% of the site's artefacts dating to the
modern period. Further charcoal samples are being submitted
to provide better chronological resolution between Spits 8-27.

Tula adzes and slugs, as well as backed pieces and blades,
are found only in the upper half of the unit, a distribution con-
sistent with its likely mid- to late Holocene age (cf. Hiscock
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Spit Number
Taxon 1 2 3 4 5 6 7 8 9 10 11 12 13 14 24 34 3 38 4
Aves - - - - - - - - - - - - - - - - - - -
Emu (eggshell) 2 - 5 2 5 8 2 1 - - - - - - - - - - -
MAMMALIA - - - - 1 - 6 28 - 3% 3® 8 3 - - - - - -
Small mammal - - - - 1 1 2 - - 2 - - - - - - - -
Medium mammal - 4 - - - - - - - - - - - - - - - - -
Marsupialia - - - - - - - - - - - - - - - - - -
Phalangeridae - - - - - - - - - - - - - - - - - - -
Trichosurus cf.
vulpecula - - - 1 1 - - - - - - - - - - - - -
Macropodidae - - 1 3 3 12 31 49 79 1 - - - - - - - - -
Macropodid, large - - - - - - - - 1 2 - - - - - - - - -
Macropodid, small - - - - - - - 1 - - - - - - - - - - -
Macropus robust - - - - - 1 - 2 4 - - - - - - - - -
Macropus rufus - - - - - - - - - - - - - - - - - - -
Onychogalea sp. - - - - - - 1 - - - - - - - - - - -
EUTHERIA - - - - - - - - - - - - - - - - - - -
Muridae - - - - - 1 - - - - - - - - - - - - -
Table § Serpent's Glen vertebrate fauna, Square A, >5 mm fraction, number of fragments assigned to each taxon.
Spit number Total bone Burnt bone Unburnt bone Total number of Number of burnt index of
gm gm gm fragments fragments fragmentation
1 023 0.00 0.23 10 0 0.023
2 1.70 0.27 1.43 2 6 0.059
3 210 048 1.62 37 10 0.057
4 253 0.23 230 25 8 0.101
5 3.87 0.89 298 69 15 0.056
6 7.79 1.24 6.55 65 21 0.120
7 33.50 9.83 2367 414 87 0.081
8 44.56 16.29 29.52 258 86 0.173
9 46.51 16.63 29.88 517 143 0.090
10 34.15 11.69 22.46 642 206 0.053
1 14.60 11.69 291 294 247 0.050
12 6.95 1.59 5.36 175 b5 0.040
13 1.20 0.84 0.36 18 8 0.066
14 0.55 0.10 0.45 1 2 0.050
24 0.04 0.00 0.04 1 0 0.040
34 0.29 0.00 0.29 5 0 0.058
35 0.06 0.00 0.06 2 0 0.030
38 0.04 0.00 0.04 2 0 0.020
41 0.03 0.00 0.03 1 0 0.030
Table 6 Data for combined bone fractions, Serpent's Glen, Square A.
and Veth 1991). Variously retouched/utilised flakes are found Conclusion

throughout the Holocene unit.

The obviously significant increase in discard rates of
stone artefacts and ochres from Spits 15-20, which most likely
date within the last 2000 years, is consistent with efflores-
cences in these categories as witnessed from other Western
Desert and central Australian sites (Smith 1988; Ross et al.
1992; Veth 1993). Here these changes may be linked to
the rapid and widespread expansion of the Western Desert
language which has been recently assigned by a number of
authors to this period (McConnell 1996; Veth in press).
Mechanisms for the expansion are likely to have comprised
a combination of changes in social organisation and tech-
nological strategies (cf. Evans and Jones 1997).
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The early assemblages from Serpent's Glen provide the
first firm data for Pleistocene use of the Western Desert and
specifically the sandy deserts. Given the unique place of the
Western Desert as one of the most marginal arid landscapes
to have been occupied (Veth 1995a), this early phase of occu-
pation must be viewed as significant. Equally of interest is
the fact that the evidence for ephemeral occupation is not
repeated during the critical phase of the Last Glacial Maxi-
mum. A substantial unit of culturally sterile deposits attests
to at least one period of time when occupation did not occur
at all. This evidence for a cultural hiatus is consistent with
models for demographic restructuring during the heightened
aridity of the Last Glacial Maximum (Veth 1993). In contrast,
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