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Introduction

The remote “Top End’ of Australia, far distant from the main urban centres, has been
largely neglected in the search for evidence of the long-term interaction between humans
and their environment. However, for those few areas that have been studied in detail,
there is significant evidence for human modification of the environment, and a variety of
human responses to environmental change. Given the preliminary nature of Quaternary
research within the region, the success to date suggests a great potential for answering
questions about prehistoric landscape change and human ecology. Some of the human-
environment interactions to be discussed, such as the alteration of fire regimes which
accompanied the appearance of humans and their firesticks, are indicated in other parts
of the continent, while others such as the entry of people into Australia and their utilisation
of broad floodplains that formed during the Holocene, are best addressed in tropical
northern Australia.

Environmental setting

The tropical region of Australia is characterised by a highly seasonal summer rainfall
pattern. The dominant rainfall component over much of the area is derived from north-
westerly monsoons but this is outweighed along the north-eastern coastal margin by rain
from the south-easterly trade winds. Cyclones provide an additional, though erratic, source
of precipitation in all coastal areas. Orographically-induced rainfall results in highest
totals at higher altitudes including the plateaux of the Kimberlies and Arnhem Land and
particularly the north-eastern coastal ranges and tablelands. The persistence of the south-
cast trades effectively maintains moist conditions on and around the highest mountains
of the Cairns/Innisfail area for much of the year. There is a general decrease of rainfall
inland to about 600 mm annually in the driest parts of the region.

Much of the landscape is extremely old and this factor, combined with the strongly
seasonal precipitation pattern, has resulted in deep lateritic soil profiles of low nutrient
status (Jones and Bowler 1980). Exceptions include the more fertile, heavy alluvial soils
of the Artesian Basin and major river valleys and more recent soils of the eastern highlands,
particularly those derived from basalt outpourings.

In general terms, major vegetation types reflect the variation in physical environments.
Sclerophyll open forests and woodlands dominated by the genus Eucalyptus, but also
with Melaleuca, Casuarina, Acacia and Callitris as important canopy genera, give way
to tussock grasslands on heavy clay soils within the Artesian Basin and to rainforest in
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the moister parts of the eastern highlands. This broad picture, however, masks a great
deal of local variation, particularly in sclerophyll/rainforest distributions. Rainforest, as
defined for Australia, covers a whole range of floristically related, closed canopied
communities (Webb and Tracey 1981). These include not only the floristically diverse
and structurally comnplex types requiring high rainfall, but also semi-evergreen and
deciduous monsoon forests and thickets that form a continuum from the coast inland
under a gradient of decreasing rainfall. These have very restricted distributions but extend
through much of the region. Generally they are found in focally moist and fire-shadow
patches but can occur in environments apparently identical with surrounding sclerophyll
vegetation. Conversely, patches of sclerophyll vegetation occur within the more extensive
east coast rainforest massifs, generally, but not exclusively, where rainforest development
is inhibited by poor or excessive drainage and regular disturbances.

Fire is of major importance in the determination of the distribution of the variety of
communities. Regular fires are a particular feature of the fire-promoting eucalypt
communities and influence the survival of less fire-tolerant sclerophyll and rainforest
communities. There is evidence that in the recent past, and present within some areas,
Aboriginal burning regimes have had a significant influence on the maintenance of
vegetation patterns (Jones 1975, Haynes 1986).

Hunters and gatherers

Many of the late Holocene interactions between Aboriginals and the environment were
observed during the early period of European settlement and recorded in historical journals.
Although many such observations were haphazard, they provide valuable information
about variations in economy and demography which reflect environmental conditions.
These historical sources are particularly relevant for short-term events with a duration of
less than one generation (say twenty-five years), because phenomena on this timescale
usually cannot be distinguished in the archaeological record. Thus, while the
human—environmental interactions, such as the human response to annual climatic cycles,
take place over periods of weeks, significant mechanisms for shaping cultural or
environmental change may be below the threshold of archaeological visibility. For this
reason, an overview of historic information indicates the kinds of events which, in concert,
may have led to the long-term events which are archaeologically visible.

It is known from the records of European explorers and early settlers that Aboriginal
people were living throughout northern Australia. These records, together with more
recent observations of Aboriginal communities, indicate that the population density varied
markedly in response to environmental parameters (Tindale 1974). Along the rich, well-
watered tropical coastline of Arnhem Land, the average densities usually exceeded 5-6 km’
per person, sometimes reaching as high as 1 km? per person (Rose 1987). Further inland,
where rainfall is lower, population densities were also lower. Birdsel (1953) has implied
that the correlation between water availability and population density reflects demographic
limits imposed on the human populations by environmental productivity (ct. Hardesty
1977).

Where population densities were relatively high, such as along the coast and major
rivers, the territory size of any group tended to be small whereas in drier, ‘less productive’
regions, territory size was larger (Tindale 1974). Territory shape also displayed the effects
of physiographic or ecological features (Tindale 1974).
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The economy of Aboriginals living in northern Australia during the period immediatety
prior to the arrival of Europeans was based on a broad range of hunting and gathering
activities. This subsistence system has been described as ‘foraging’ because of the
characteristic pattern of daily trips to obtain food and other materials, returning to a base
camp each night. Economic strategies varied greatly across the top end, often reflecting
the environmental context in which groups lived. Meehan (1977, 1982) has documented
subsistence practises of the coastal Gidjingali in Amhem Land. Marine resources such
as fish and shellfish contributed a substantial portion of the diet, supplemented by terrestrial
food plants and small reptiles. These foods were obtained in a variety of ways, including
digging and collecting plants and shellfish, spearing or clubbing animals, and the
construction of capture devices such as fish traps made from stone or basketry (for example,
Meehan 1977, Campbell 1982, Smith 1983). Away from the coast the economic focus
shifted to riverine or terrestrial resources of various kinds. It is clear that plants often
played a significant role in Aboriginal diet in the late Holocene. Across northern Australia
this use of plant materials was enhanced by the application of processing technologies
which removed dangerous chemicals, and enabled normally dangerous species to be
eaten. The classic example of this is the leaching of toxins from cycads, which changed
an otherwise unusable material into a plentiful food capable of sustaining large gatherings
of people (Beaton 1982).

Although the targeted foods and the procurement technology varied regionally across
the north, the settlement system and material culture of foragers was everywhere affected
by the drastic seasonal changes in climate. The location of people in the landscape, and
the degree of population aggregation or dispersion, changes seasonally as hunter-gatherers
adjusted to conditions such as the inundation of floodplains or the drying of surface
water. Seasonal changes in the level of mobility and the location of occupation within
the landscape were usually situated to take advantage of seasonally abundant resources.
Even the artefacts that were constructed and employed changed seasonally to reflect the
raw materials at hand, the extractive functions, and the distances being travelled (for
example, Thomson 1939).

Human activities were not simply a passive response to environmental conditions
because there was widespread modification of the environment by humans; indeed these
were cultural landscapes in which the investment of labour increased the productivity of
the land (Rose 1987). Perhaps the major mechanism for land management was burning,
which was used to remove dried plant material and promote green feed that would attract
animals. Firing of certain plant species, such as cycads, may have increased and/or
regularised the production of edible seeds (for example, Beaton 1982). Vegetation
clearance through burning also facilitated movements, and reduced unwanted plant and
animal species (for example, Tindale 1976). ILis clear that the Aborigines’ continuous
use of fire in this way created long-term ecological changes.

Another means of modifying the environment was the redistribution of resources
through trade. Throughout northern Australia the systematic exchange of goods served
as a ‘chain of connection’ linking together groups which required materials not locally
available (Mulvaney 1976). Exchange networks, made up of a chain of groups who
passed material to their neighbours, served to distribute both prestige and utilitarian
items to areas in which they were not naturally found. In north-west Queensland, for
example, coastal peoples living in a landscape of Quaternary sediments had few outcrops
of hard rock suitabie for the manufacture of stone artefacts. This environmental limitation
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was partly overcome by substituting locally abundant materials such as shell, but the
acquisition through trade of axes from inland regions containing volcanic rocks was
highly significant. While it is clear from the historical records that trade fulfilled a variety
of social functions (Mulvaney 1976, McBryde 1986), it is also clear that the exchange
systems acted as a cultural solution to environmental inadequacies.

Sites of palaeoenvironmental and archaeological study

The age and stability of the landscape, together with the highly seasonal precipitation
pattern, has inhibited the development of sites suitable for the detailed investigation of
late Quaternary environments through much of the region. Consequently, attention has
been focused on coastal lowlands, where sedimentation has occurred since the postglacial
rise in sea level flooded the continental shelves, and on the less seasonal Cairns/Innistail
area of north-east Queensland. Coastal evidence of past environments is derived mainly
from extensive clay plains that characterise the coastline of northern Australia (Davies
1986). Much of the sediment is derived from rivers which have high-intensity discharge
during the wet summer months. The formation and maintenance of the tidal component
of these plains is facilitated by low-to-moderate wave energies and high-to-moderate
tidal ranges. In drier areas, the plains are largely unvegetated while in wetter areas,
wetlands, dominated by sedges, grasses and swamp forest, are prevalent. Mangroves are
also frequently present, generally confined to the seaward edge of the plains or along
tidal channels, but may be more extensive along the humid north-east coast. Here,
rainforest may also form a significant vegetation component beyond the influence of sea
water. Particular palacoenvironmental events are also recorded in coastal chernier and
sand dune sequences, the former ofien associated with coastal plain sedimentation. In
north-eastern Queensland, volcanic lakes and swamps on the Atherton Tableland have
provided some of the best sites for palacoenvironmental reconstruction on the continent,
This is due to the sensitivity of the sites to vegetation changes in this region of high
climatic, topographic and consequently vegetation diversity. In addition, sedimentary
evidence is preserved as spring deposits and in some tectonically-controlled inland
drainage basins. Of these drainage basins, some research has been undertaken on Lake
Woods, close to the southern limit of the region, and in the Gulf of Carpentaria to the
north, which contained a lake during the last glacial, low sea level phase.

The combination of landscape stability and generally poor conditions for organic
preservation created by the seasonal contrasts in rainfall have also shaped the
archaeological record. Throughout northern Australia there are large tracts of land which
consist either of erosional or stable land surfaces. In these areas, organic materials have
disappeared, leaving scatters of stone artetacts which are difficult to date. For this reason

-archaeologists seeking information on chronological change have concentrated on
environmental zones in which the sediments from different time periods are physically
separated.

One landscape in which this occurs comprises the areas of progradation around the
present coast. Here, piles of discarded shells on dunes and chernier ridges generate an
alkaline micro-environment that has sometimes preserved even highly perishable organic
materials such as wood, seeds and small bones. This kind of coastal evidence for past
human activities has been obtained from a number of regions, especially north Queensland
and the Alligator Rivers region in the Northern Territory (see Figure 4.1).
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While the preservation in these coastal middens is generally good, sites in such
landscapes usually date only from the middle Holocene and most are late Holocene in
age. This has meant that research issues involving older time periods, or non-coastal
regions, have been addressed using rock shelters or caves. In the comparatively sheltered
conditions of caves, sediment accumulation has buried the debris from sequential
occupation events, producing stratified and datable deposits suitable for examining 1ssues
of cultural and environmental change.

Archaeological investigations of these caves and rock-shelter sites are constrained by
a range of environmental factors. One factor is the presence of such sites. Caves and
rock-shelters are common mainly along escarpments and within gorges cut into sandstone
or limestone plateaus. Sometimes these escarpments are near the coast, as in Kakadu
where the Arnhem Land escarpment abuts the coastal wetlands, and the associated cave
deposits can therefore yield information about coastal occupation. Elsewhere, such as at
the base of the Gulf of Carpentaria, the escarpment is separated from the coast by hundreds
of kilometres of flat plains. In these instances the cave deposits reveal human occupation
of inland environments. Thus, the geology of a region determines the availability of
suitable rock-shelter sites.

A second environmental phenomenon important to the study of archaeological deposits
in north Australian rock-shelters is the origin and nature of sedimentation. Where
sedimentation is extremely slow and/or the matrix is fluid in behaviour, chronological
resolution is reduced because occupational events are superimposed or artefacts move
vertically within the deposit. The result is greater uncertainty about the precise timing of
events, which has led archaeologists to discuss changes in terms of broad periods.

Late Pleistocene environmental history and human
occupation

Palaecenvironmental background

Evidence for the Late Pleistocene 1s derived mainly from four sedimentary sites: Lynch’s
Crater and Strenekoff’s Crater on the Atherton Tableland (Kershaw 1973, 1986, Kershaw
et al. 1991a), glacial Lake Carpentaria (Torgersen et al. 1988, McCulloch et al. 1989)
and Lake Woods (Jones and Bowler 1980, Bowler 1986). Microfossil and
-sedimentological records from the former three sites suggest that the late Pleistocene
was characterised by moisture levels as low as half those of today. Similar low precipitation
is indicated at Lake Woods by the extension of desert dunes over the dry lake surface at
this time. These data provide strong support for the climatic model of Nix and Kalma
(1972) that proposes that dry conditions prevailed throughout the whole of northern
Australia. _

Open savannah was the dominant vegetation around both the Atherton Tableland
sites and Lake Carpentaria, and rainforest vegetation must have had very restricted
distribution. The abundance of charcoal in the sediment cores suggests that fire was a
constant and important feature of these environments. Lake Carpentaria itself was fresh-
to-brackish and surrounded by extensive herbaceous wetlands similar to those of the
black soil plains currently occupying the southern margins of the Gulf of Carpentaria.
The exclusion of woody vegetation from these low-lying areas suggests seasonal
inundation and it is likely that the rainfall pattern was similar to today’s.
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All records indicate that lowest effective precipitation was achieved around 25 000
years ago but there is little consensus about conditions before this time. Limited data
from Lake Woods suggests that pre-existing lake levels were substantially higher than
those of today. However, relatively low precipitation, indicated by both lake levels and
dry land vegetation, appears to have been maintained from about 80 000 years ago on
the Atherton Tableland. Relatively low lake levels existed in Lake Carpentaria back to
at lcast 35 000 years ago. Before this time, environmental interpretations are
complicated by marine influences during a high sea level stand. The close proximity
of the sea would most likely have resulted in higher precipitation. Some reduction in
precipitation may have occurred around 38 000 years ago around Lynch’s Crater, as
indicated by a fall in lake level and a change in the regional vegetation from
araucarian vine forest to savannah. However, as these changes coincide with a massive
increase in charcoal particle concentrations, it is considered that an increase in burning
was the major cause of the destruction of the drier rainforest. This would have resulted
in local hydrological changes affecting the lake basin. However, a minor reduction in
precipitation would have facilitated the replacement process. The importance of this
environmental change for the Tableland is indicated by complementary evidence from
Strenekoff’s Crater. In this condensed sequence, the changes are dated at some time
prior to 23 000 years ago. ‘

Between about 13 000 and 14 000 B.p., prior to the direct influence of rising sea level
on Lake Carpentaria, there is evidence for increased precipitation in this area. This 18
considered by McCulloch et al. (1989) probably to have been due to a southward migration
of monsoon rainfall, This increase is not reflected in sites on the Atherton Tabletand
where effective precipitation may have been lowest for the late Pleistocene between
about 15 000 and 11 000 years ago. Either the monsoon system had not penetrated this
far south or its effects were nullitied by rising temperatures. Apparently rainfall from the
predominant south-east trades within this area had not increased by the end of the
Pleistocene.

Colonisation

All of the colonisation models put forward by Australian archaeologists hypothesise that
hominids first enter Sahui from the north, either via the New Guinea land mass or directly
into north-western Australia. The cause and nature of colonisation is currently ill-defined,
although it is becoming clear that the movement of people from Sunda into new lands
may have been widespread, and directed eastwards into Melanesia as well as southward
into Australia (Allen 1989). What is currently debated is the timing of this colonisation;
whether there was an carly occupation (60-120 000 B.p.) or 2 relatively late one (c.
40 000 B.P.), and the implications for the type of hominids involved (archaic or modern
Homo sapiens).

The debate about the antiquity of colonisation has become polarised in recent years.
Archaeologists such as Allen (1989) have argued for a 40 000-year-old date, pointing
out that it is consistent with all known radiocarbon dates in Australia, New Guinea and
Melanesia. Opposing this view are those of Thorne ( 1977) and Jones (1979), for example,
who argue for a much older colonisation, pointing out that it is consistent with certain
interpretations of the robust features on Pleistocene Australian skeletons—the ‘mark of
ancient Java’ in Weidenrich’s (1946) terms.



50 The Naive Lands

This debate is now being waged over Kakadu National Park in northern Australia.
Roberts et al. (1990) have recently announced that thermoluminescence dates on artefact-
bearing sandy sediments from Malakunanja II, a rock-shelter in the Arnhem Land
escarpment, reveal human occupation between 50 000 and 60 000 years ago (see Figure
5.17, Chapter 5). They have also suggested that these dates mark the time of initial
human arrival in the Sahul. Responses to this interpretation from Bowdler (1990), Frankel
(1990) and Hiscock (1990), have highlighted the weakness of the claim. It is suggested
that, for the period beyond 10 000 B.p., thermoluminescence dates overestimate actual
age (Hiscock 1990). Furthermore, the statistical uncertainties (standard deviations)
connected with these thermoluminescence dates are so great that they are difficult to
interpret. For example, the dates from Malakunanja I merely indicate that artefacts are
between 19 000 and 85 000 years old, which is of little help in evaluating the two views
of colonisation (Hiscock 1990). However, the observation that there appears to be a
hiatus in sedimentation between about 20 000 and 40 000 B.P. has been used to suggest
that occupation at Malakunanja is probably late, and that stone artefacts have moved
downwards into pre-human levels of the deposit as a result of prolonged disturbance to
the stable shelter floor (Hiscock 1990). If this is the case, then the Kakadu evidence
supports information from elsewhere in Australia and Melanesia in su ggesting that modern
Homo sapiens colonised the region about 40 000 years ago.

Palacoenvironmental evidence does little to help resolve this debate. Through most
of the period 120 000 to 40 000 B.P., sea levels were lower than today and this would
have facilitated movement into Australia, particularly from New Guinea where there
was almost continuous land connection. The increase in burning, dated at Lynch’s Crater
to 38 000 years ago, may be of some significance. The most likely cause of this was fires
lit by Aboriginal people and it adds some support to the view that colonisation of this
part of tropical Australia was relatively late.

It is puzzling that, while colonisation is thought to have taken place initially in the
north, sites in the southern portions of the continent are generally older than those in the
north. Conventional radiocarbon dates from the well-studied Kakadu National Park have
not been older than 25 000 B.P,, while sites in the south, such as Lake Mungo, Upper
Swan and Devils Lair have given dates of 35-40 000 vears. A common explanation of
this phenomenon has been that sites in the south are near a stable coastline, and that we
are still able to see the early phase of colonisation, whereas in the north, the massive
lateral shift in Holocene sea level (moving hundreds of kilometres inland) has drowned
early sites. It is interesting to note also that in a palynological study at Lake George near
Canberra, similar to that at Lynch’s Crater, a much earlier date has been proposed for a
substantial increase in burning attributable to the activities of Aboriginal people (Singh
and Geissler 1984). Although the original date of about 120 000 B.P. has been brought
into question (for example, Wright 1986, Kershaw et al. 1991b), it is still possibly older
than 40 000 B.P.

Late Pleistocene environments and human settlement

One of the earliest ecological/economic strategies of humans in Australia might have
been the use of fire as an agent in vegetation management. As previously mentioned, this
may be indicated by increased charcoal levels in the Lynch’s Crater pollen diagram from
38 000 years ago, shortly after the likely time of arrival of people on the continent. There







