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Summary   The hypothesis examined is that to cat-
egorise plants as environmental weeds by reference 
to their being outside their natural range is unsound 
and should be discouraged. The concept of natural 
range based on the distributions recorded following 
European settlement fails to account for human oc-
cupation of Australia for more than 50,000 years, 
during major changes in climate and the distribution 
of the fl ora. Alternative criteria for environmental 
weeds are required.
Keywords    Environmental weeds,  natural range, 
 nature. 

INTRODUCTION
It is common for the concept of natural range to be 
used in categorising plants as weeds. Australian plants 
growing ‘outside their natural range’ are regarded as 
environmental weeds by many writers e.g. Groves and 
Burdon (1986), Blood (2001) and Muyt (2001). The 
concept has also been used in the Victorian Flora and 
Fauna Guarantee Act 1988. In Schedule 3 of that Act, 
‘Spread of Pittosporum undulatum in areas outside 
its natural range’ is listed as a potentially threatening 
process. 

This paper seeks to examine the concept and to 
question its utility. What is meant by ‘natural range’? 
Is the concept able to accommodate changes over time 
in the distribution of plant species, or is it located in 
the continuous present of scientifi c principle? Can it 
accept 50,000+ years of interaction with the fl ora by 
Aboriginal people, who were present in the landscape 
long before some of the current distribution of plants? 
Is the concept affected by presuppositions such as 
the commonly encountered belief that what occurs 
naturally is of intrinsic value, and may represent an 
ideal state? 

MATERIALS AND METHODS
In this paper it is not possible to survey or summarise 
the vast literature relevant to these questions; nor to 
debate many contentious issues which arise from that 
literature. All that can be done is to give some indica-
tion of the considerations which disciplines as varied 
as history, pre-history, archaeology, anthropology, 
geology, and botany bring to bear; and to suggest that 
revision of the use of the concept of natural range 
may be required. The ongoing debate about the role 

of humans in mega-faunal extinctions has been omit-
ted, as being of lesser relevance. The interdisciplinary 
exercise undertaken is liable to contain errors which 
experts from particular disciplines may expose. By 
such means a viable synthesis may be achieved.

DISCUSSION
Natural range   A clear statement of a common theo-
retical position is provided by the authors of Environ-
mental Weed Invasions in Victoria. In defi ning environ-
mental weeds, Carr et al. (1992) employ the concepts 
of pre-European distribution and natural range. 

‘The indigenous fl ora of Victoria and Australia is 
taken to be that which evolved here or migrated here 
by long distance dispersal before European settlement. 
Alien or exotic species in Victoria are those which 
have been introduced accidentally or deliberately 
since European settlement in 1835. An additional 
group – indigenous species which have expanded 
their natural geographic range under human infl uence 
– are also regarded as exotic outside their pre-European 
distribution.’ 

By ‘natural range’ it appears that the intended 
reference is to the areas which the species occupied 
naturally or in the course of nature. Processes or out-
comes caused or infl uenced by humans are to be taken 
as not natural.

Conceptual issues   The words ‘nature’ and ‘natural’ 
have many meanings, and ambiguities may arise in 
their use. They import a great deal of conceptual 
baggage. Williams (1972) has pointed out, ‘…the 
idea of nature contains, though often unnoticed, an 
extraordinary amount of human history’. Included in 
that history have been long periods in which to say that 
something was natural was to commend it. The idea 
that the natural is good tends to persist despite Mill’s 
demonstration more than 100 years ago that it was 
fallacious (Mill 1874). In many present day contexts, 
something of this historical association attends on the 
use of the word; and may be at play in the environmen-
tal weeds literature. Does the idea of natural range of 
species silently import the proposition that it is wrong 
for mankind to alter the distribution of species? Or 
is the concept neutral, objective and scientifi c, free 
of any presuppositions about what should or should 
not happen?
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Taylor (1990) has argued that naturalness is a 
culturally constructed concept which rests on presup-
positions which may not withstand critical scrutiny. 
Reference to the large literature on nature would sup-
port him. Nature is not however just a construct. The 
world around us, and the plants, animals, and other 
living things in the web of life have an existence which 
is independent of our understanding of it. Reference 
to the world apart from humans may not be, however, 
a simple matter. 

Schwartz (1997) discusses, from a North Ameri-
can perspective, the diffi culties associated with the 
terms ‘indigenous’ and ‘non-indigenous’, and seeks to 
develop criteria for deciding whether species should 
be assigned to one or other of these categories. He 
refers to two defi nitions of ‘native’, which he regards 
as synonymous with ‘indigenous’, (1) ‘originating 
naturally in a particular country or region’ (Webster’s) 
and (2) ‘applied to a species that occurs naturally in an 
area, and therefore one that has not been introduced 
either accidentally or intentionally’ (Concise Oxford 
Dictionary of Ecology). Such defi nitions, he says, 
‘assume both temporal and spatial boundaries of 
natural distribution of species but do not suggest any 
guidelines for defi ning the boundaries’. Referring to 
attempts by Webb (1985) to deal with such problems, 
Schwartz argues that spatial boundaries are somewhat 
arbitrary and problematic except when one considers 
the special case of islands. Webb had suggested that 
the appropriate temporal standard for determining 
status was evidence of presence prior to the rise of 
global travel in the 16th century (cf. pre-Colombian 
or pre-settlement). Conceptually, this is similar to the 
‘before European settlement’ defi nition used by Carr 
et al. (1992). Schwartz points to two diffi culties. ‘First, 
some human assisted changes in distribution predate 
the temporal cutoff on all continents. Second, we 
frequently have insuffi cient data from the European 
settlement period to make a determination regarding 
status, and therefore, we often use a much later date 
(e.g., mid-1800s) when the fl ora for a region was 
fi rst catalogued.’ He notes that some have proposed 
abandoning attempts to defi ne species status because 
of this lack of information and lack of clear stand-
ards for temporal or spatial scales but resists this, 
pointing out that in the great majority of cases, for 
most species in most locations, plant status is clear. 
These issues need to be considered in the Australian 
context.

Should the way things were in Australia before Eu-
ropean settlement be assumed to be natural?   It 
is suggested that, having regard to the Aboriginal 
occupation of Australia for thousands of years before 

the European invasion, it is inappropriate to consider 
this situation as natural. 

It was common for the Europeans who encoun-
tered and explored the lands of the New World to refer 
to them as being in a state of nature. The language has 
echoes of Lieutenant James Cook, who writing in 1771 
described the country he called New Wales as being 
‘in a pure state of nature’ (Cook 1771). Manning Clark 
described Cook as one of the sons of the Enlighten-
ment, contrasting the secular nature of his Journals 
with those of Catholic and Protestant predecessors 
such as Magellan and Tasman (Clark 1962). Under 
the infl uence of philosophers such as John Locke, dis-
course about a state of nature was common in the 18th 
century (Porter 2001). Locke’s thinking was clearly 
infl uenced by the discovery of the New World; as he 
wrote, ‘in the beginning, all the world was America…’ 
(Locke 1690). A large topic is opened up here, which 
includes the continuing resonance of ideas about the 
state of nature and the noble savage in the concept of 
wilderness (Oelschlaeger 1991).

Taylor (1990) was rightly critical of the persist-
ence in ecological literature of ‘the 19th century idea 
that technological societies inhabit cultural landscapes 
and create cultural ecosystems, while pre-technologi-
cal societies inhabit natural landscapes and are part of 
natural ecosystems’. He quotes the following example 
from Usher. ‘In areas of the world, such as Western 
Europe, where there is a long history of modifi cation 
of ecosystems by man, it is likely that there are no 
fully natural ecosystems. In a country like Australia, 
it is relatively simple to defi ne a natural ecosystem 
(by regarding the natural condition of the vegetation 
cover) as that at the time of European settlement’ 
(Usher 1986). Taylor points out that the European 
invaders of Australia saw the cultural home-lands of 
the Aboriginal peoples as untamed wilderness: ‘Pre-
technological people were seen as inhabiting natural 
landscapes because it was assumed that they lived like 
animals, passively responding to nature rather than like 
civilised people, actively dominating nature’ (Taylor 
1990). This persistent strand of western thought seems 
to be at work in the concept of natural range.

Aboriginal environmental impacts   There is now a 
very large literature about the 50,000 years of Abo-
riginal occupation of Australia, and the effects on the 
landscapes they inhabited. In the fi rst half of the 20th 
century, the received wisdom was that the Aboriginal 
peoples, as hunter-gatherers, had no signifi cant impact 
on their environment. As Stanner wrote in 1953, ‘They 
make almost no physical mark on the environment… 
They neither dominate their environment nor seek to 
change it… One can only say that they are ‘at one’ 
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with nature’. (Stanner 1979). Beginning with Tindale 
(1959), scholars argued, on the basis of fi eld work and 
detailed observations of tribal life, that the Aborigines 
created cultural landscapes by their use of fi re. The 
anthropologist Rhys Jones (1969) gave wide currency 
to the expression ‘fi restick farming’ in asserting an 
enormous impact on the landscape from Aboriginal 
use of fi re. Gould (1971) reported the results of a long 
term ethno-archaeological study of the Western Desert 
Aborigines in Western Australia. He had doubts about 
using the word ‘farming’, but reinforced the view that 
fi re was of basic importance in their ecology. Hallam 
(1975) presented a detailed argument for the proposi-
tion that, ‘The land the English settled was not as God 
made it. It was as the Aborigines made it.’

Key questions relating to Aboriginal impacts on 
the environment are: (1) For how long have people 
occupied Australia? (2) What do we know about how 
Aborigines lived in (a) historical times, and (b) pre-
historical times? (3) What effect did practices such as 
burning have on the vegetation? (4) To what extent 
was Australia a man made landscape when Europeans 
arrived? Scholars are still seeking to uncover defi nitive 
answers to these and related questions. Much of the 
debate has been in terms of fi re, but the interactions 
of the Aboriginal peoples and their environments in-
volved much more than fi re; for example, the harvest-
ing and cultivation of yams, using the digging stick 
(Head 2000).

The arrival of humans in Australia   Aboriginal rel-
ics have been dated by various techniques to establish 
the time of arrival of man in Australia. Progressively, 
that date has been pushed back earlier and earlier. 
When Tindale was writing in 1959, the Aboriginal 
presence in Australia had not been confi rmed for a date 
earlier than 13,000 years ago. By 1981 he wrote that 
‘A conservative view today would allow about 60,000 
years of occupation of Australia…’ (Tindale 1981). 
Kershaw et al. (2002) accept that ‘the earliest archaeo-
logical evidence for the arrival of people, although still 
debated in detail, has fi rmed for most of the continent 
at between 40 and 60 ka BP’. On this basis Aboriginal 
people were occupying Australia well before the last 
ice age, and during millennia which saw vast changes 
in climate and the distribution of plants. In particular, 
Eucalypts have greatly increased their range during the 
last 12,000 years, replacing extensive grasslands and 
rainforest (Mulvaney and Kamminga 1999).

Changes in climate and vegetation   The following 
general account is based on Mulvaney and Kamminga 
(1999), Barlow (1981) and Bowler (1998). Until about 
23,000 years ago many inland lakes had high water 

levels due to moderate temperatures and high rainfall 
which had reactivated ancestral water courses. The 
phenomenon known as the Last Glacial Maximum 
[LGM] about 20,000 years ago brought severe climate 
changes. Temperatures were at their lowest for 100,000 
years, with devastating effects on plants, animals and 
humans. The sea level reached 130 metres below 
present level, and the Australian continent was part 
of a landmass, usually called ‘Sahul’, which reached 
from New Guinea to Tasmania. Intense inland aridity 
caused lakes to dry up, forests to retreat and some 
tree species to become extinct. The distribution of 
vegetation during the LGM was very different to that 
encountered by the Europeans. By 15,000 years ago the 
Willandra Lakes in New South Wales were completely 
dry. Gradually, between 15,000 and 12,000 years ago, 
increased temperatures melted ice sheets in the Polar 
Regions, and the Sahul land area shrank. Sea levels 
continued to rise until about 6000 years ago, when 
the present level, sometimes referred to as ‘stillstand’, 
was reached. Mulvaney and Kamminga have given 
the following general account of the changes in plant 
distribution which followed these changes in climate. 
‘Progressively, dunefi elds across the continent stabi-
lised and forest replaced former shrubby grassland. 
In the Australian Alps snow gums and other plants 
that had survived in sheltered areas of the sub-alpine 
zone expanded to form the snow gum woodland and 
forest which exists today. Here the last permanent ice 
melted by 9200 years ago. From 11,700 years BP many 
eucalypt forest plants migrated inland and to higher 
altitudes, replacing extensive grasslands’ (Mulvaney 
and Kamminga 1999).

The historical argument   The historian Geoffrey 
Blainey in Triumph of the Nomads (Blainey 1997) 
fi rst published in 1975, argued that thousands of years 
of aboriginal burning could not fail to affect the land-
scape and all that lived on it, and that ‘Without those 
fi res the grassy woodlands that occupied much of the 
fertile crescent in south-eastern Australia would have 
been scrub-land or forest’. 

Blainey was aware that the diversity of Aboriginal 
peoples and of terrain which ranged ‘from cool plains 
to tropical forest’ called for caution in generalising. 
His account was derived from various sources; the 
Europeans who discovered Australia, the fi rst settlers, 
the 19th century explorers, and the experiences and 
observations of later settlers. In part Blainey’s argu-
ment was based on observations as to the changes in 
the fl ora when Aboriginal burning ceased following 
dispossession by European settlers. 

The anecdotal material from 19th century observ-
ers has now been carefully considered in a number of 
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papers, including Abbott (2003) and Preece (2002). 
Conclusions derived from historical material have been 
supported by the fi eld work of anthropologists such as 
Tindale beginning in the 1920s. However, claims of 
thousands of years of Aboriginal burning may rest on 
an assumption that Aborigines in past millennia lived 
in the same way as has been observed since European 
contact. Kohen (2003) warns of the dangers in assum-
ing that what we see in the ethnographic present is the 
same as what existed in the prehistoric past.

Fire history of Australia   In an endeavour to estab-
lish a fi re history of Australia, geological material has 
been subjected to radiocarbon dating and pollen and 
charcoal records derived from microscopic analysis of 
material from drill cores have been used to develop 
theories about plant distribution and the incidence of 
fi re in past millennia. Kershaw et al. (2002) regard the 
evidence as establishing that landscape fi res occurred 
throughout the Cainozoic, and that fi re adapted vegeta-
tion existed in the mid to late Tertiary. Lightning strikes 
are a common cause of bushfi res today. For example, 
the January-March 2003 fi res in the Victorian Alps, the 
largest in extent since the 1939 fi res, commenced with 
over 80 fi res ignited by lightning strikes across eastern 
Victoria (Wareing and Flinn 2003). It seems probable 
that before man’s arrival in Australia lightning was the 
main source of the fi res which left the charcoal deposits 
found in the geological strata (Kemp 1981). 

Prehistoric Aboriginal burning   The evidence as to 
anthropogenic burning which affected vegetation in 
prehistory is equivocal. Singh et al (1981) concluded 
from the examination of pollen and charcoal in geo-
logical cores that man’s fi re regime had a signifi cant 
effect on the distribution of the fl ora. Horton (2000) 
argued against this view. A more balanced account was 
provided by Kershaw et al. (2002). On the basis of over 
100 pollen records and other evidence not available in 
1981, they suggest that the infl uence of human induced 
burning on the development of the present vegetation 
cover might be much less than proposed by Singh et 
al. (1981). They place greater weight on altered cli-
matic conditions. At the same time they acknowledge 
that there is evidence for some human impact. Other 
scholars see a greater effect. Bowman (1998), (2004) 
and Hassell and Dodson (2003) describe anthropogenic 
fi re imposed on the existing fi re regime after Aboriginal 
people entered the continent in the late Pleistocene, and 
conclude that in areas Aborigines habitually occupied, 
their fi res had a controlling effect on the vegetation com-
position and structure. Their paper, like Hallam’s (1975) 
Fire and Hearth, deals with the south-west of Western 
Australia. Detailed studies of regions in different parts 

of Australia are being carried out, and seem likely to 
demonstrate that practices and effects differ from place 
to place. It should be remembered also that burning was 
not the only way in which humans intervened. 

Plants extending their range   Plants outside their 
natural range are not always regarded as weeds by 
botanists. Copeland and Hunter (1999) reported 
signifi cant range extensions by 18 rare plant taxa. As 
their concern was for the conservation of these rare 
or threatened Australian plants (ROTAP), it seems 
inconceivable that the authors would have regarded 
these plants as weeds. How are we to account for this 
difference? It may be argued that these range exten-
sions were ‘natural’, that is, not attributable to humans, 
whereas range extensions of plants caused by human 
intervention are unacceptable. The topic is complex. 
It may even be the case, for example, that there is a 
causal connection between the cessation of Aboriginal 
burning and range extensions by plants now regarded 
as environmental weeds (Sansom 2004). 

An analysis is required which will provide a means 
of distinguishing between rare plants extending their 
range and weeds. Reference to natural range will not 
establish the distinction.

Invasiveness   Is a better explanation provided by the 
concept of ‘invasiveness’? Invasion has been defi ned as 
‘the successful founding of a colony in a region where 
none previously existed followed by rapid expansion of 
the range of the invading species’ (Barrett and Richard-
son 1986). The plants regarded as weeds are invasive, 
often to a high degree, such that this characteristic 
can be a suffi cient condition for classifying them as 
weeds. Williamson (2001) says, ‘Weeds are a particu-
lar, not well defi ned, type of plant, distinct from but 
overlapping with invasive and colonising species. In 
Australia, most weeds are invasive…’. The key factor 
in weed risk assessments is invasiveness (see Groves 
et al. 2001). I cannot, in this paper, consider the large 
discussion opened up by reference to invasiveness; 
but note that there is a risk of circularity here. Care is 
needed in uncovering the metaphor of invasion when 
applied to plants. Although one of the meanings of 
invasion is ‘the movement of plants to an area to which 
they are not native’ (Makins 1994), this merely takes 
us back to what we mean by ‘native’. 

CONCLUSION
The extent of the effects of Aboriginal burning and 
other practices is not yet fully known; but suffi cient is 
known to undermine the assumption that the distribu-
tion of the fl ora of Australia discovered by Europeans 
was ‘natural’, in the sense of not infl uenced by man. 
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If Australia was then, to a signifi cant degree, a cul-
tural landscape, the received account, by which natural 
range is used as a criterion for environmental weeds, 
is in need of revision. 
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