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5 | Limitless lands and
limited knowledge:

coping with uncertainty and ignorance
in northern Australia

John Woinarski and Freya Dawson

Introduction

After more than a century of European settlement, northern Australia

“remains a frontier land. Its strange landscapes and vastness have repeatedly

attracted developers with grand vision. Typically these developers have
ignored the constraints imposed by the environment, the visions have
failed, and the remnants of forsaken development have been. left to be
reabsorbed by a resilient land. This chapter examines some of the reasons
for this pattern, and notes characteristics which may be general to other
frontier regions {e.g. Holmes 1992). This contribution builds on some
major, but more sectoral, analyses of development attempts in northern

" Australia {most notably Davidson 1965; Lacey 1979; Bauer 1964, 1977;

Mollah 19280).
Essentially, the argument developed links several features:

m The environment is poorly known and dissimilar to that from which
its developers originated. This strangeness has contributed negatively
“to the attribution of value to that environment and its component
parts. |
m The environment is extensive and this scale engenders the perception
" that successful use of the lands can be achieved only by large-scale
development.

m The environment is perceived to be so extensive and of so little value

that little safeguard needs to be built into development proposals.

m Repeated development failure reinforces the perception that the land
is of limited value, and hence few resources should be directed towards
understanding it (or rehabilitating it after development failure).
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a The environment is perceived to be so marginally productive that the
only route to substantial profit is through intensive modification of
the environment and large-scale development,

m The economic framework supporting the settlers is so tenuous that
developers and their supporters (government) consider that development
shouldn’t be burdened by substantial imposed conservation regulations.

Despite (or perhaps ironically because of) the developers’ approach, north-
ern Australia continues to have vast areas of relatively unmodified land-

. scapes. Gradually this is being recognized as an asset rather than an

affront. This change in attitude stems from a range of factors including:
increased power of Aboriginal landowners; ongoing uncertainty about
land tenure; the rise of the tourist industry; the inclusion of the frontier
lands within national environmental strategies; a larger and more stable

settler population; and, belatedly, some learning from the mistakes of
the recent past. '

Geo'graphic' and environmental setting

Northern Australia as defined here (Figure 5.1) occupies about 1.5 mil-
lion square kilometres of mainly open forest and savanna lands. In this
chapter, we concentrate on one political component of this region, the
“Top End’ of the Northern Territory (NT), as this is the area with which
we are most familiar. The patterns apparent in the Northern Territory
have been general across northern Australia, with the exception that
environments of tropical Queensland have been subjected to more intens-
ive modification.

Across this region, soils are almost universally low in nutrients
(Davidson 1965; Christian 1977). The climate is characterized by a short
wet season (November to March) alternating with a long period of little
or no rain. This general pattern varies considerably from one year to
another (Christian 1977; Taylor and Tulloch 1985). Frequent cyclones
add a further dimension to the climatic capriciousness (Lourensz 1981).

Many of the environmental values of northern Australia are obvious
and substantial, if largely taken for granted. Its vast landscapes retain
the most extensive eucalypt forests in the world (Woinarski et al. 2000).
Its savannas are less intensively modified and support a vastly smaller
human population than all other tropical savannas. Its ecological pro-
cesses remain relatively undisturbed and its wildlife remains relatively
undiminished: for example, in contrast to the catastrophic fate of mative
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mammals elsewhere in Australia, the mammal fauna of northern Aus-

tralia has lost no species since European management (Woinarski and
Braithwaite 1990). The extent and perceived ‘naturalness’ of its land-
scapes provide the main drawing card for the region’s second largest
industry, tourism.

Develop‘ment philosophy

Aboriginal people entered Australia from the north at least 60 000 years
ago. The extent of their modification of Australian environments remains
hotly disputed (e.g. Flannery 1994; Bowman 1998). However, substantial
environmenta] change following the removal of their land management

in parts of northern Australia over the last 50 years (e.g. Price and .

Bowmari 1994) suggests that they imposed considerable control on ve-
getation dynamics. Aboriginal people developed a complex and intimate
relationship with the north Australian environment (e.g. Russell-Smith
et al. 1997), with survival depending upon detailed: knowledge of its
components, and appreciation of their requirements,

European settlement of the area began in the 1820s, and consisted
initially of small military outposts on the northern coastal rim, whose
purpose was to protect the English colonial settlements of southern
Australia from invasions from the north. Setting a recurring pattern,
these ‘forsaken settlements’ {Spillett 1972) were typically underresoiirced

and defeated by failures to appreciate their environment. Of the ﬁ:st -

three attempts at coastal settlement, Fort Dundas lasted five years before
being abandoned due to hostility from local Aboriginal: people; Fost
Wellington lasted two years before being abandoned for logistic reasons,
and Victoria Settlement was abandoned after 11 years due to high mor-
tality, ‘despondency’, and general failure to find exploitable resources.
The Aboriginal peoples’ bountiful home became ‘the White Man’s fron-
tier of adventure, isolation, difficulty and forbidding nature’ (Jull 1991).

Penetration of the interior by pastoralists quickly followed accounts of

explorers such as Leichhardt, Gregory and Stuart during the period 1844—

1862. Many of these explorers, beguiled by the apparent luxuriance of
grass at the end of the wet season and/or the demands to reward their

financial backers with significant discoveries, falsely interpreted the poten- -

tial of the northern Australian landscape. Thus,

I have no hesitation in saying that the country I have discovered on and
around the banks of the Adelaide River (near present-day Darwin) is
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15- more favourable than any other part of the continent . . . I feel confident
nd that, in a few years, it will become one of the brightest gems in the
d- British crown. {Stuart 1865)

est

Stuart (1863) also repeatedly noted that the landscape was ‘beautifully
grassed’ with ‘the country of excellent quality and great extent’, Even
when their eyes told them otherwise, imagination got the better of them:
for example, Stokes in 1846 called the Gulf Plains of Queensland ‘the

Plains of Promise’, as
s

ns .. even in these deserted plains, equally wanting in the redundance of
ial animal, as in the luxuriance of vegetable life, I could discover the rudi-
Tt o ments of future prosperity, and ample justification ‘of the name which IT-
nd | bestowed upon them . .. I could not refrain from breathing a prayer that
e- ~ ere long the now level horizon would be broken by a succession of
ite tapering spires rising from the many Christian hamlets that must ulti-
th : : mately stud this country. (quoted in Bauer 195 9)

Such overblown praise was generally greeted more warmly by sponsors
ed than the assessments of the more perceptive Cassandras, such as Cadell,
se ' who described the previously recommended Victoria River District as ‘a
tn most wretched, rocky, barren, and waterless country . . . if the Elysian
n, fields had been beyond it I should have felt it to have been a duty to
=d report against its selection’ (cited in Bauer 1964).

‘st In the century since the hopeful vision of most of these early explorers,
re . | northern Australia has continued to be viewed as a land of promise,
it ' ‘waiting for the right key to release its riches. This desire to use the land
8, is linked to a broader national context. The development philosophy of
'L northern Australia is still very much tied to the perceived need to protect
8. the nation from invasion from the north, explicitly with the military as a
n- ' major user of the northern environments (Barton and McDonald 1996)
). or implicitly with federal support of projects in northern Australia which
of can help populate the lands to the deterrence of invaders.

- The more enthusiastic developers rail against constraints imposed by
of land tenure, concerned that lands retained as Aboriginal living space or
it as conservation areas (‘locked up forever if possible, in Aboriginal lands
n-- ' with unique occupancy rights or in wilderness areas protected by United

Nations conventions’: Blainey 1992) thwart their promise of riches (Ewing
1996). The Northern Territory is often singled out as the place where
most land has been ‘quarantined’ from major development because of
the greater influence of the national government,
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Who owns the land? rec
_ Ter

Land tenure is a significant factor for development and conservation., Its nat;
significance lies in the connection between property rights in land and and
the ownership and control over resources which are connected to or ten
dependent on that land. Land tenure in the Northern Territory clearly dev
reflects the history of European settlement. The tropical savannas of the L
north were one of the last frontiers of settlement for European pastoralists ' tior
in Australia aided by the doctrine of terra nullius as a basis for the wh
dispossession of Aboriginal people. Vast tracts of land were occupied a fu
under leasehold title, many of which remain under pastoral lease even acre
though they are barely able to support one family (Holmes and Mott rela
1993). Despite the low productivity of these pastoral properties, at the lia
time they were established the land they covered represented the re- diff.
sources of greatest value in the region. Pastoral leases stlll cover almost Wit
half of the Northern Territory. : by :
Almost all -of the Northern Territory not under pastoral lease is owned witl
by Aboriginal people under the Aboriginal Land Rights (Northern Ter- - . exa
- ‘ritory} Act 1976 (Cth) (henceforth, the Land Rights Act). The tenure of diss
Aboriginal land differs radically from the transferable title that is granted Ten
to non-Aboriginal pastoralists and holders of a ‘normal’ freehold. The incc
main difference is that the tenure created by the Land Rights Act incor- - han
porates a partial recognition of Aboriginal custom and law (Neate 1989). ‘Aus

The Aboriginal traditional owners of this land are entitled to occupy the
land and use the biological resources on that land in accordance with
* Aboriginal tradition governing the particular group of people. The extent

. to which the general laws of the Northern Territory governing such Ca
things as wildlife conservation, fire management, planning and water
resources can apply to Aboriginal land without interfering with these We
rights is a matter of considerable legal uncertainty (Dawson 1996). This and
creates two very different regimes of property rights in biological resources pro
in the Northern Territory. mer.
The land tenure regime in the Northcrn Territory is currently under . onn
pressure stemming from the recognition of native title under common ;
law, by the High Court in Mabo v. Queensland (No. 2), and subse- . Cas:
quently in legislation by the Native Title Act 1993 (Cth). ‘Native title’ " The
means the communal, group or individual rights and interests of Abori- ' ling
ginal people or Torres Strait Islanders to land or waters under their limit

own laws and custom. It is not yet clear how much land or sea in the chlo
Northern Territory will be able to be claimed under the Native Title Act, plete
or what the exact nature of this interest will be. The full impact of the of se
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recognition of native title on the land tenure system in the Northern
Territory is unlikely to be seen in the near future. The recognition of
native title has been vigorously opposed by many sections of the pastoral
and mining industries because they feel it creates uncertainty over land
tenure and the access they might have to the land to pursue commercial
development (e.g. Ewing 1992). o
Land tenure in the Northern Territory creates a challenge for conserva-
tion measures which seek to deal with ecological processes across the
whole landscape (Hughes 1995; Dawson 1996). Native title simply adds
a further layer to an already complex situation. The mix of jurisdictions
across northern Australia further complicates conservation planning. The
relatively continuous and homogeneous environments of northern Austra-
lia are partitioned between two states and the Northern Territory, with
different laws and strategies for land use and conservation planning.
Within the Northern Territory, some conservation reserves are managed

by a federal government agency and others by the Territory authority,

with inconsistent and, at times, conflicting practice and objectives. As an

" example of the distortion of information and planning due to the political

dissection of northern Australia, each of the states and the Northern
Territory has their own vegetation mapping scheme, and these are mutually
incompatible and stop at the state/territory borders. Such parochialism
hampers conservation planning across the broad environments of northern
Australia.

Case studies

‘We introduce some of the main development and conservation players
and issues of northern Australia by way of a series of examples which
provide the flavour of, and indicate the flaws in, the pervasive develop-
ment philosophy and its attempts to deal with (or paper over} the envir-
onmental ignorance and uncertainty within settler society.

Case study 1: Forestry

The history of forestry in the Northern Territory provides an expensive but tel-
ling lesson in the costs of environmental ignorance (Lacey 1573 . The relatively
limited supply of prime durable timbers, principally ironwood (Erythrophleum
chlorostachys) and northern cypress-pine {Callitris intratropica), was rapidly de-
pleted for railway sleepers and construction around Darwin within the first 40 years
of settlement, and well before any substantial resource inventory or investigation

8%
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of recruitment and growth rares (Hanssen and Wigston 1989). Subsequent early
investment in plantations of exotic timber species generally failed as most species
proved susceptible to the termite Mastotermes darwiniensis.

The next major phase of forestry activity in the NT occurred from the late
1950s to the late 1970s, and involved a more concerted campaign of timber
plantations (principally on Melville Island) and prospecting for major areas of
native forest production. The philosophical change underlying this development
was described by Hanssen and Wigston (1989):

The preceding century of exploitative disregard for NT forest resources
was displaced by a welcome enthusiasm but a disastrous optimism.

-

While there were sober assessments of the limited availability of timber {Bateman
1955), these were largely ignoted by misplaced confidence in forestry technology.
Lack of information on forest characteristics was belatedly recognized to be a
problem, which was addressed in 1958 by the establishment of a forest research
station, charged initially with establishment of plantations and investigation of
trec growth. The research station grew into a government department with a clear
vested interest in the maintenance and expansion of forestry. Their ‘assessments
of forestry resources and their potential to supply timber becamé progressively
more hopeful as the demand for timber rose-and the actual production of sawn

timber progressively fell’ (Lacey 1979}, and ‘any research findings that were

counter to the spirit of the plantation program were suppressed or discouraged’
{Cameron 198S5). For both plantations and native forests, the projected growth
rates, timber yields, projected economic returns and potential for pulpwood turned
out to be wildly exaggerated, if not duplicitous (e.g. Higgins and Phillips 1973),
at least partly due to facile extrapolation of data from temperate Australia. For
example, estimates given to the Forwood Conference (1974) suggested an increase
in future availability of forest product from an actual yield in 1971 of 3300
cubic metres to 58 000 cubic metres by 1980, a hopeful estimate raised in 1977
to 82 000 cubic metres. The eventual tally for 1980 was zero. Estimates given for
vield in the Maningrida area were 13 cubic metres per hectare, whereas these
proved to be only 0.6 cubic metres per hectare. Estimates of the surveyed area of
high-quality forests on Melville Island were 20 per cent greater than the total
land area of that island (Anon. 1978).

Contemporary but less ambitious timber harvesting projects, such as the estab-
lishment of sawmills at Murganella and Maningrida, also quickly foundered, due
to inaccurate assessments of the resource and/or conflict over ownership of the
land and its products. The more than AUD30 million outlaid (Lacey 1979} for
negligible returns led to a federal government inquiry in 1978, which effectively
closed down the NT Forestry Program.

This inquiry concluded that the plantation and native forests programmes had
failed largely because of inadequate research: ‘fundamental data on the type,
volumes and accessibility of native timber stands which should have been the
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starting point for an exploitation program was not available in any meaningful
form’ (House of Representatives Committee on Expenditure 1978), and that at
least ten years of detailed research on such topics was required before addressing
the feasibility of any future timber industry in northern Australia,

Just over ten years after this inquiry, and flying in the face of its main recom-
mendation, a major new export-oriented forestry operation was announced for
the NT, based on lancewood (Acacia shirleyi) and, less importantly, gutta-percha
(Excoecaria parvifolia). That this major development came out of left field is
indicated by a complete lack of mention of it in a major outlook paper for
forestry and forest research in the NT published four years before its commence-
ment (Cameron 1985). The sorry history of this project is described in the Forest -
and Timber Inquiry of the Australian Resource Assessment Cormmission (RAC
1992) and submissions to that inquiry. An initial licence was granted in 1989 by
the NT government to harvest 360 000 tonnes of these timbers over a five-year
period, mostly from pastoral leases. At the time of licence issue there were no
estimates of timber volume nor of growth rates for these species, nor was there
any information on the wildlife values of lancewood-dominated vegetation (Bow-
man 1991). Following the issue of licences to cut, the federal government granted

' export licences on condition that:

" m a report should be prepared on the conservation status of lancewood and

gutta-percha; -
m an agreement should be reached with the company to ensure the sustainable
utilization of the two species;
programmes should be introduced to monitor and report on the operations; and
‘m pre-logging surveys should identify significant cultural, biological and geo-
logical data. N '

Research into the conservation values of this environment and sustainability of
the industry were to be supported by service fees and royalties paid by the
company to the NT government.

Within two years of commencing logging, the company reduced their pro-
jected cut from 72 000 tonnes per year to 3000 tonnes per year. No pre-logging
biological surveys were conducted and there was no reporting on the conserva-
tion status of lancewood or the associated bullwaddy (Macropteranthes kekwickis)
communities. By the following year, the operation had been abandoned, with
licences rescinded by the NT government, a total of only 200 tonnes cut over the
life of the industry, complaints of large areas of cut and left logs, and failure of
the industry to pay any service charges. ,

Failure of the industry was due partly to unrealized market projections, but,
-more importantly, to completely unrealistic estimates of timber availability and
quality. The first detailed estimates of wood volume were produced only after
the folding of the industry, and indicated that the toral amount of lancewood
{pole and sawlog equivalent} across the entire Northern Territory was only 5.2
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million tonnes, of which most was unsuitable for logging due to inappropriate
growth form or defects (NFI 1993). The government’s role in this doomed indus-
try was not atypical - enterprises were to be facilitated, rather than be hampered
by any need to ground assessment of their viability, sustainability or impact in
relevant information. The first examination of the wildlife of lancewood com-
munities (Woinarski and Fisher 19952,b) did not appear until well after the closure
of rhe industry. There is still no lancewood within conservation reserves in the
Northern Territory.

Case study 2: Agricuiture

It is in agricultural ventures that northern development has had its most spectacu-
lar failures. The causes and economic costs of these debacles have been widely
reviewed (notably by Davidson 1965; Bauer 1977; Mollah 1980; MacKenzie
1980). Davidson (1965} argued that large-scale agricultural developments in
northern Australia were almost inevitably doomed by the small population base
and (hence) distance from markets and large transportation costs, compounded

by poor soils and erratic climate. Ignorance about the environment and the
absence of risk assessment were also major contributors to:failure. While the

environments of a relatively benign temperate Australia were strange and initially
an impediment to the transfer of the agricultural customs of European settlers,
those of tropical Australia were doubly so, and proved completely unsuitable for
most of their traditional stock and produce. _
Agricultural failures became a regular feature soon after the first settlement of
Darwin in 1869. Large-scale projects began and failed between 1875 and 1884
(sugar cane around Darwin}, and continued intermittently in northern Australia

{e.g. cotton plantations at Derby in the 1920s). However, such ventures grew °

grander in scale after the Second World War, when the threat of invasion from

the north encouraged a strong development push (with enthusiastic support or -

compliance from the federal government). Beginning in 1955, massive American
capital was injected into rice production at Humpty Doo, a site considered by
the local government agricultural agency *a more suitable track (sic) of land
(than) anywhere in the world for mechanised rice growing’ (Curteis 1961). This
scheme aimed to produce 400 000 tonnes of rice annually from 200 000 hectares
of intensive cultivation. In the eigbt years before it was abandoned, it produced
a total of only 3000 tonnes. Although consumption and trampling of crops by
magpie geese (Anseranas semipalmata) was blamed for the failure, the real cause
was inadequate knowledge of environmental constraints, most notably the avail-
ability of water (Fisher et al. 1977). One benefit of the scheme was the establish-
ment of a government-sponsored research station focusing mainly on agronomy,
but also examining the ecology of floodplain environments. The latter included
detailed studies of the native potential ‘pest’ species, magpie goose and dusky rat
(Rattus colletti) (e.p. Frith and Davies 1961; Redhead 1979). These remain some
of the few detailed animal autecological studies in northern Australia.
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Detailed knowledge about the environment was belatedly recognized to be a
prerequisite for the successful establishment of major agricultural developments
(e.g. Forster et al. 1960). To this end, a government agency, the North Australian
Development Committee, directed a major series of land capability studies
describing soils, vegetation and agricultural potential {GSIRO 1952, 1965, 1963,
1970, 1976; Christian and Stewart 1953; Perry 1960). Notwithstanding such
information about land capability {CSIRO 1965), and substantial relevant agro-
nomic research (Basinski et al. 1985), the next major development scheme, grain
sorghum production at Tipperary, was another disaster. With an investment of
more than AUD20 million (much of it American capital), this scheme was estab-
lished in 1967 and predicted annual production of 300 000 tonnes of grain
sorghum from almost 10 000 square kilometres. To facilitate the scheme and its
projected township of 15 000 people, the NT Legislative Council made substan-
tial changes in leasehold conditions to allow broad-scale land clearance {Mollah
1980). By the abandonment of the scheme in 1973, only 16 000 tonnes of sor-
ghum had been harvested (and almost all of this was below export standard):
but at least 10 000 hectares of forests had been destroyed. Tipperary failed
partly because it was directed from so far aw_ay,_-p_értly because its planners had

" neglected to consider the unpredictability of climate, partly because too few of

the technigues and crop strains had been adequately trialled on a small scale, but
largely because of a misplaced confidence in technology: ‘There is no comparable
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region in Australia where the white man has so consistently overestimated the -

power of his technology in the field of primary industry to draw forth bounty
from the land’ (Lacey 1979). :

Despite this obvious failure, but sputred on by the land clearance incentives
offered in the Tipperary legislative amendments, a similar scheme commenced at
the 6 000 square kilometres of Willeroo in 1971. This venture proposed to clear
120 000 hectares within five years for crop sorghum and high-quality beef (Fisher
et al," 1977). Unlike the Tipperary scheme, no detailed land capability surveys
preceded decisions about clearing and cropping, although land resource survey
scientists apparently accompanied or followed the bulidozers (Bauer 1977). The
venture was abandoned within four years. Of about 50 000 hectares cleared,
only 16 000 hectares was used for cultivation. Failure was due to ‘a fundamental
lack of understanding of the limitations of soils and climate’ and ‘the Company
grossly overestimated the savings of large-scale operations’ {Fisher et al, 1977).

At least recognizing the limitations of soil nutrients across much of the north
Australian landscape and the problem of inadequate knowledge, the next major
venture picked an area with more fertile {though still nutrient-deficient) soils and
preceded large development with research and pilot farms. However, this next
development was linked to the fancy that irrigation was the key to unlocking the
resources of northern Australia. Haigh {1963), for example, championed this
vision, claiming that northern Australia had 3.2 million hectares of potentially
irrigable lands (of which only 5 per cent was developed), compared to half that
amount in southern Australia (of which 90 per cent was developed), and the
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north had 27 billion cubic metres of “uncommitted water potentially available
for irrigation’. Such beguiling figures readily convinced politicians keen to estab-
lish monuments. The Ord River Irrigation Area Scheme was established in 1963,
primarily to produce cotton on irrigated blacksoil plains in the north of Western
Australia. Within ten years the cotton venture collapsed, despite public expend-
iture of almost AUD100 million {1978 value: Anon 1978}. It failed partly due to
higher transport and infrastructure costs relative to other cotton-producing areas,
inappropriate cultivars, and inability to control insect pests (Fisher et al. 1977;
Anon 1978; Graham-Taylor 1978), The detailed agronomic research had helped
indicate what crops had highest potential and suggested that insect pests would
be a problem in extensive crops (CSIRO 1978}, bur its caveats were ignored and
it had not provided solutions which were economical for the scale of develop-
ment which followed. As with research associated with the Humpty Doo rice
venture, some of the studies associated with the Ord provided major contribu-
tions to our understanding of the ecology of northern Australia, including some
detailed autecological studies of vertebrate species {e.g. Beeton 1977); although
these studies were always coloured by the framework of ‘pest’ designation.
The development of these agricultural ventures has been characterized by dis-

regard for environmental consequences, with the occasional-exception of some

concern for land erosion. There were no assessments of the cons€rvation values
of the areas developed. With minor exceptions (e.g. the Ord scheme left five
chains from each side of the river: Graham-Taylor 1978), no natural areas were
reserved from development to maintain representative undisturbed habitat, Typ-
ically, there was no monitoring of the ongoing impacts of the agricultural activ-
ities. For example, after 15 years of the Ord scheme, the Government Review
Committee rather lamely noted that R
Generally speaking, the Review Committee concludes that known envir-
onmental effects of the development of the ORIA to date do not appear

to be very significant. However, in the absence of adequate data few
detailed conclusions can be drawn. {Anon. 1978)

Twenty years further on, there are still no adequate data to assess the environ-
mental impacts of this scheme. :

The agricultural developments have typically lacked risk assessment, desp1te the
now well-recognized climatic vagaries and the repeatedly catastrophic impacts of
lack of rain or too much rain during critical phases of crop production. Regard
to resource conflicts and environmental sustainability has generally not been part
of the development planning either. Whitehead (1991} noted that the develop-
ment of extensive tropical fruit orchards near the Top End floodplains would
inevitably lead to crop damage. by magpie geese and other vertebrates {reviewed
in Lim ef @l. 1993), and that such likely lost production (or the expenses associ-

ated with preventative measures) should be included at initial planning and project

justification. Belatedly, planning for agriculture within such an environmental
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framework is now being undertaken, at least in some cases {e g. Whitehead et al.
1990; Anon. 1995).

Subsequent to the failure of cotton, the Ord scheme has persisted on a generally
less ambitious scale and with more diversified cropping. However, over the last
five years, grand plans have resurfaced to develop the lower Ord for intensive
sugar plantations (Sinclair Knight Merz 1996). Tipperary development returned
in the late 1980s, repeating the grand vision and accompanied by even more
extensive forest destruction. Horticultura! production has increased in the Darwin-
Katherine area, and a major intensive farming scheme for the Douglas-Daly
catchment is again proposed.

Case -study 3: Pastoralism

Pastoralism is the dominant industry across northern Australia, monopolizing
land use in almost all environments. It has succeeded, or persisted, where agri-
culture has failed, largely because its establishment and operational costs are
generally low.

Pastoral intrusion into northern Australia quickly followed the generally enthusi-
astig, if less than perceptive, reports of the first European explorers (Bauer 1959,
1964). Favourable reports led, in 1858, to a land grab of what is now the North-
ern Territory by the colony of South Australia, which then promptly sold over
200 000 hectares to pastoral investors sight unseen; in many cases, the actual
location of the lots was unknown (MacKenzie 1980). This action set the tone of
distant management which still characterizes much of the pastoral industry.
Fiascos followed this first land trade, with problems in survey and unsuitability
of lands leading to the first years of South Australian governance being described
as ‘a decade of ineptitude’ by MacKenzie {1980). Despite administrative bungling,
north and west Queensland were ‘opened up’ in the 1860s; and by the 1880s,
cattle and sheep had reached the Victoria River District and the Kimberley (Bauer
1984). In many areas it was clear that the promises painted by the explorers
would not be readily realized. Bauer {1984) reported the surveyor McKinlay’s
description of his livestock’s first experience of the wet season: *. . . stock did not
fatten, even when standing in grass higher than they; several horses died of plant
poisoning and most of the others lost their hair from the continual drenching.
The sheep did even more poorly ...’

Notwithstanding such reports (and the very limited experience of pastoralism in
the region), by 1881 the ‘fantastic rush for pastoral land’ (Bauer 1984) resulted
in pastoral leases granted for over 35 per cent of the Northern Territory (despite
the fact that most of the area had never experienced cattle nor Europeans).
Speaking of the Gulf Plains area, but apposite generally, Bauer (1959) noted that
‘there seems to have been what amounts to a refusal on the part of many settlers
to recognise that {the lands) had definite limitations’.

In some areas, the livestock and pastoralists prospered. However, in many

parts, the more attractive and less resilient plants declined and unsustainable
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stocking pressure quickly produced soil erosion, degradation of water bodies,
and vegetation change. Even proponents of the pastoral industry began talking
about ‘abuse of our rich pastoral areas’ (Wise (1929}, cited in Riddett {1990}).
After little more than 50 years of pastoral use, Medcalf (1944) reported that 10
per cent of the area he surveyed in the Ord valley was affected by erosion to
varying degrees, with the formation of deeply eroded gullies, and progressive
deterioration proceeding rapidly in many other areas. By 1976, over 30 per cent
of the Fitzroy River catchment was degraded to poor or very poor condition
(Payne et al. 1978). Such degradation was not seriously addressed until its im-
pact was felt on other land uses. When overgrazing led to an annual deposition
of 24 million tonnes of sediment into the Ord River, the well-founded concerns
about effects on the irrigation scheme on the lower Ord, and the massive capital
investment spent on dams {Winter 1990) forced reduction in stocking rates and
stock removal. However, much of the damage has persisted, and there is little
knowledge about recovery from degradation (Foran et al. 1985}. The impacts of
pastoralism upon biodiversity have not been examined systematically or in any
detail. For many environments, there has been substantial, and possibly irrevers-
ible, change in vegetation composition due to grazing or trampling by livestock
and/or feral stock (Stocker 1970; Winter 1990). The impact upon wildlife of
pastoral hegemony in northern Australia is almost unknown, but it has clearly
contributed to the decline and local extinction of riparian birds in East Kimber-
ley (Smith and Johnstone 1977; Woinarski 1993) and in Queensland (Barnard

- 1925). Increased grazing pressure has been shown to be associated with de-

creased abundance of granivorous birds in the Victoria River District (Tidemann
1990). Medium-sized mammals have also declined precipitously in most areas
subjected to extensive grazing (K1tchener 1978; McKenzie 1981).

The environmental impacts of pastoralism are magnified when pastoral managers‘ ..

transform the land to increase its suitability (at least over the short term) for
stock. In nortbern Australia, such ‘improvements’ have been eagerly sought, and
have included removal of trees, modification of the fire regime, alteration of
water supply and, particularly, introduction of exotic plants. While there has
been a very large investment in research aimed at such pastoral ‘improvements’
(e.g. Eyles et al. 1985), little of this research has considered the environmental
costs of such transformation {though there are a few notable recent exceptions:
Gillard et al. 1989; Glanznig 1995; Scanlan and Turner 1995). Lonsdale (1994)
illustrated the problem with such an unbalanced research agenda. He found that,
of nearly 500 plant species introduced for pasture improvement in northern
Australia, only 21 were eventually listed as useful, whereas 60 became listed as

weeds (incidentally including all but four of the ‘useful’ species). Many of the |

plants introduced to improve pasture are now major threats to conservation
{and other) values and will cost millions of dollars to control (Whitehead and
Dawson 2000). |

While some envitonments in northern Australia clearly support economically
sustainable pastoralism (and the economic viability of many holdings has been

sub
195
Gor
are:

suff
may

Cas

The
ties
and

the
801
and
Zin
gove
Tt
sion
envi

met:
wate
had
pits .
with

tonn

. «ther

from
Ener
Tt
proje
milli
Finnj
Mine
Sir
attitc
ment
‘envir
the n
of Pr

“in de

likely



€8,
ing
).
10

to
ive
nt
on

on
tns
tal
nd
tle
.of

ny

rs-
ick
of
rly
er-
ud
de-
nn
a5

ers
 for

nd
" of

1as

tal
ns:
?4)
at,
:rn

as
‘he
on

nd

lly
'en

Case studies

substantially improved by the recent burgeoning live cattle export trade: Stewart
1996), much of the land remains marginal or submarginal (e.g. Holmes 1990).
Governments have shown a marked reluctance to remove pastoralism from such
areas (Anon. 1991), presurnably because the retention of nonviable pastoralism is
sufficient to stake a claim to the area rather than to ledve a land use vacuum, which
may provide an opportunity for Aboriginal people to reclaim part of their lost estate.

Case study 4: Mining

The mining industry in northern Australia provides clear examples of the difficul-
ties associated with decision making in the context of environmental uncertainty
and ignorance and the added challenge of strongly conflicting cultural values.

The impact of the Rum Jungle uranium mine should provide a clear lesson of
the dangers of ignoring environmental considerations. The Rum Jungle mine,
80 km south of Darwin, was Australia’s first major uraninm mine. Development
and operation of the project was carried out by a subsidiary of Consolidated
Zinc Pty Ltd {now known as C.R.A, Pty Ltd.) as-an agent for the Commonwealth
govcmment Mining operations began in 1953 and finished in 1971,

. Towards the end of the life of the mine the Australian Atomic Energy Commis-
sion undertook a series of studies aimed at identifying the extent and degree of
environmental damage (Davy 1975). This review found the overburden heaps at
the mine were oxidizing and producing acid mine drainage containing heavy
metals, sulphates and acid. Pollution was entering the East Finniss River, ground
water and surrounding ground. The open cut pits had filled with water, which
had become poliuted with heavy metals and acid to the extent that one of the
pits had a pH of approximately 2.4. The tailings dam was acidic, contaminated
with heavy metals and was also a low-level source of radiation. By 1974, 150 000

. tonnes of these tailings had been eroded from the tailings dam and had entered

the river system. Estimates of the time for the enviréhment to recover naturally
from the effects ranged from 100 to 1000 years (NT Deparr.ment of Mines and
Energy 1986}.

The Commonwealth government eventually agreed to fund a rehabilitation
project to reduce the environmental effects of the mine. The project cost AUD16.2
million in 1982 values. The long-term effects on the flora and fauna. of the
Finniss River and its radiological safety are not fully known (NT Department of
Mines and Energy 1986).

Since the operation of the Rum Jungle mine, much has changed in terms of the
attitudes, expectations and requirements of society with respect to environ-
mental issues. By 1974, much had also changed in terms of the development of
environmental law. Arguably, the most significant of these changes in relation to

the mining industry was the enactment of the Environment Protection (Impact

of Proposals) Act 1974 {Cth). The Administrative Procedures under this Act deal
in detail with the requirements for the environmental assessment of projects
likely to have a significant effect on the environment.
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In July 1975 the Commonwealth directed that an inquiry should be conducted
pursuant to the Environment Protection (Impact of Proposals) Act 1974 (Cth) in
relation to a proposal for the development of uranium deposits in the Alligator
Rivers Region of the Northern Territory by the Australian Atomic Energy Com-
mission in association with Ranger Uranium Mines Pry Ltd. Many submissions
were received, most of which opposed the project proposal. The Commissioners
made an extensive inquiry into the natural features of the Alligator Rivers Re-
gion and the potential environmental impact of the Ranger proposal. Their
findings are set out in the Ranger Uranium Environmental Inquiry Second Report
(known as the Second Fox Report) (Fox et al. 1977). No reference is made in the
Fox Report to the Rum Jungle mine and the associated environmental disaster.

What emerges from the Second Fox Report is an approach to dealing with uncer-
tainty and ignorance that has become typical for mining projects in the region in

the era of environmental assessment. The report accepts the contention of a number

of biologists that the then existing information was not sufficient to enable the
ecological effects of mining to be predicted, especially the long-term effects on
aquatic ecosystems. This was not viewed as a sufficient reason to recommend
that the project should not proceed, or that it should be delayed until more
information is collected. Instead, the report recommends that the-best practic-
able technology should be used and that standards for contaminant releases should

be strictly defined (Fox et al. 1977). Since these standards are being defined

against unknown baseline data they must, in fact, be determined arbitrarily. -
The federal government decided to allow the development of the Ranger Uran-
ium mine. To ensure that something was being done to reduce the ignorarce and
uncertainty surrounding the environmental impact of the mine they established
the Office of the Supervising Scientist {now known as the Environmental Research

Institute of the Supervising Scientist} for the Alligator Rivers Region to co-
- ordinate research and monitoring operations and generally to supervise the perform-

ance of the mining company in the environmental field. The Supervising Scientist
does not have any powers of enforcement if the environmental requirements
established for the project are not complied with (Fiy 1980). The impact of the
Ranger mine on the wetlands downstream of the mine has been the subject of
fierce debate. Releases of contaminated water from the mine have caused consid-
erable distress to Aboriginal traditional owners, uncertain of the effects these
releases may have on the aquatic life which forms a large component of their
traditional food supply. The traditional owners were unsuccessful in their at-
tempts to challenge these releases in court in the case Northern Land Council,
Big Bill Neidjie and Ors v. Energy Resources of Australia Ltd and the Minister
for Mines and Energy (Supreme Court of the Northern Tcrntory of Australia,
Martin C], 24 March 1995).

The timing of the Fox Report was significant in that it coincided with the
passage of the Aboriginal Land Rights (Northern Territory} Act 1976 (Cth) (the
Land Rights Act). The Fox Report also made recommendations in relation to a
land claim made by the traditional owners of the Alligator Rivers Region (Fox
et al. 1977). Ukimately, the recognition of traditional ownership of most of the
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Alligator Rivers Region has had a significant impact on its development. This is
particularly so in relation to Kakadu National Park which now surrounds the
Ranger mine, and which is jointly managed by the traditional owners and the
Australian Nature Conservation Agency (Press et al. 1995).

One of the effects of the legislative recognition of the traditional Aboriginal
relationship with the land has been to highlight the great differences between the
cultural values of Aboriginal and non-Aboriginal people in Australia. White
Australians generally have a poor understanding of Aboriginal culture, and yet
the impact that mining may have on the exercise of Aboriginal tradition, including
spiritnal matters, must now be considered in relation to many development
proposals in Northern Australia. This change has been perceived by the mining
industry to add a further element of uncertainty to that already created by
environmental impact assessment.

The combined effect of concern over environmental impact and opposition
from Aboriginal people to disturbance of their land by mining was 'seen most
acutely in relation to the Coronation Hill Joint Venture project. This project
proposed to mine gold and palladium in a window within Kakadu National
Park known as the Conservation Zone. The normal process of envitonmental

- -agsessment under the Environment Protection (fr#‘p_agr of Proposals) Act 1974

(Cth) was completed and yet the information so obtai_néd was seen as inadequate
to provide a basis for decision making. In particular, scientific research conducted
by CSIRQO was almost completely at odds with the draft environmental impact
statement produced by consultants Dames and Moore for the joint venture partners
(Toyne 1994). A land claim had also been made under the Land Rights Act and
the area registered as a sacred site under the Aboriginal Sacred Sites Act 1978

(NT). The elders of the Jawoyn people (the traditional owners) opposed the

Coronation Hill project.

The response of the Commonwealth government to thLS' difficult situation was
to order an inquiry under the Resource Assessment Commission Act 1989 (Cth).
The Resource Assessment Commission was a primarily research-oriented body,
collecting and analysing information in order to make recommendations about
resource development issues. The inquiry ran for just over one year, received 199
written submissions and held numerous public hearings. Although the inquiry
acknowledged the outstanding conservation value of the region and the fact that
environmental risk could not be eliminated, it concluded that a single mine,
properly managed and monitored, would have a small and geographically limited
impact on the known biological resources of the Conservation Zone (RAC 1991).
The finding of the inquiry which most influenced the ultimate decision makers
was the conclusion that mining would adversely affect the ability of the Jawoyn
people to sustain cultural and religious values, beliefs and practices that are
important to them, In June 1991 Federal Cabinet decided that the mine should not
proceed. The Conservation Zone was then included in Kakadu National Park.

The Coronation Hill case shows an attempt by the federal government to
come o terms with the full range of issues relevant to sustainable development
in a systematic way in relation to a particular mining project. However, there
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has been a considerable backlash against the decision. The range of matrers
dealt with in the inquiry served to highlight the deficiencies of the regular environ-
mental assessment process, and yet this process was subsequently weakened by
the announcement in 1992 by the Prime Minister that development projects of
AUDSO million or more would be “fast-tracked’ through the approvals process
(Toyne 1994).

The impact of this policy decision fell first on the Northern Territory where it
was applied to the McArthur River mine on the Gulf of Carpentaria and the Mt
Todd mine near Katherine. The result of ‘fast-tracking’ was that the environmental
assessment process was carried out to a timetable designed to meet the convenience
of the mining company, and only the absolute minimum requirements of the
Commonwealth and Northern Territory environmental assessment legislation
(Dawson 1993}. In the case of McArthur River, Aboriginal traditional owners in
the area objected to the fast-tracking process and the negotiating techniques of
the mining company {Land Rights News 1993). The environmental impact state-
ment frankly admitted that the baseline environmental data were inadequate and
that further studies were necessary to properly assess the impact of the project
and yet this had no bearing on the hasty decision to allow the project to proceed.

The weight of the environmental controls applied to the McArthur River mine

are encompassed in an environment management plan (EMP), thereby shifting
the responsibility of dealing with the uncertainty and ignorance associated with
any environmental impact to the Northern Tetritory government as part of the
overall regulation of the mine. |

The Mt Todd mine was another notable case where assessment of the impacts

. of the mine was substantially clouded by uncertainty over the conservation values
of the proposed mine site. The mineral deposit was located within or adjacentto
a majot breeding colony of the Northern Territory’s only endangered bird species,

the Gouldian finch (Erythrura gouldiae). The information on which the assessment
of the mine’s impact was based was insufficient to clarify the bounds of the
breeding colony relative to the mine site, the number of breeding birds likely to
be affected, the impacts that could be expected on the breeding colony, or the
significance of the breeding colony relative to the total population of the species
(Buckley 1993). In the absence of such data, the mine proposal was approved in
1992; but any impacts of the mine upon the Gouldian finch were to be amelior-
ated by a substantial research contribution from the mine proponents and the
establishment of a monitoring programme to assess the mine’s impacts, Given
the risks associated with the location of a very large mine in or adjacent to a
significant breeding colony of an endangered species, much of the protection of
that colony was dependent upon the efficacy of the monitoring programme, and
the ability to ensure that remedial action was taken if serious impacts were
detected (Clancy 1995). However, the monitoring programme adopted (Zapopan
1993} had substantial limitations, and has now been abandoned. No relevant
pre-impact baseline data were collected; the power of the programme to detect
any change was very low (and never quantified); just one part of the life history
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Case studies

and resource requirements of the species was considered; the programme meas-
ured impact on an annual basis such that rapid remedial response may have been
foreclosed, the threshold changes required to trigger remedial action were not
specified, and remedial actions were not defined. This tolerance of uncertainty in
impact assessment works heavily in the developer’ s favour (Green 1989) as ‘low
power reseacch has a low probability of rejecting the idea of no effect, so the use
of the environment is more likely to be approved without expensive environmen-
tal safeguards’ (Leis 1992). In situations such as this where there is limited
information but a risk of substantial conservation costs, it has been argued that
the possibility of failing to detect a decline when one in fact occurs should be
explicitly stated and minimized (Shrader-Frechette and McCoy 1992).

Case study 5: Sustainable harvesting

For at least 60 000 years, Aboriginal people of northern Australia have relied

101

upon harvesting wildlife for sustenance. A few wildlife species (notably the two

crocodile species Crocodylus porosus and Crocodylus jobnstoni) are now being
harvested commercially, and the economic value of this trade is being used as an
argument to conserve the habitat of these 5peciés;_(Webb and Manol_is 1993).
Recently, the NT government has proposed a generic strategy for the sustainable
use of wildlife (PWCNT 1995a), and specific trial sustainable use management
programmes, for the red-tailed black cockatoo (Calyptorbynchus banksii)
(PWCNT 1995b) and cycads (PWCNT 1995¢). The establishment of sustainability
in these industries is contingent upon adequate information about population
size, reproductive rates, harvest rates, costs of surveillance and market demands.

. For red-tailed black cockatoos in the Northern Territory, no such information is

currently available. Lacking such information, the proponents propose a mon-
itoring programme linked to adaptive management (Walters 1986), The required
monitoring and research into the ecology of the species would"be funded by
service charges from the commercial harvesters, in a manner similar to those
proposed for lancewood harvesting. For monitoring to effectively assess the im-
pact of harvesting, it must be capable of detecting changes in population size and
demographic structure.

Surveying red-tailed black cockatoos has a number of inherent problems which |

reduce the statistical power needed to meet this objective (Pollock 1995; Marsh
1995 ). The species is highly mobile and may occur in large flocks, hence error bars
are likely to be large relative to population estimates, and distributional responses
to spatial variation in rainfall or food availability may mask impacts of harvesting
(Ludwig et al. 1993). The species may be inconspicuous, particularly in its favoured
recently burnt areas, hence population estimates may be inaccurate. The species
has a very low reproductive rate, is long-lived and has a long period to maturity
(Forshaw 1981), factors which would render it especially sensitive to over-
harvesting {Beissinger and Bucher 1992) as substantial changes in demographic
structure resulting from harvesting may not be apparent until well after such
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changes occur. The rapid decline of the red-tailed black cockatoo to the point of
endangerment elsewhere in Australia (e.g. Joseph et al. 1991} should mandate
that if commercial harvesting of this species is to be permitred in the Northern
Territory, then the supervisory authotities must adopt a particularly cautious
and well-informed approach, and clearly state and address the uncerrainties in-
volved in all aspects of the industry (Clark 1996).

Lack of information does nor necessarily preclude the establishment of a sus-
tainable harvesting strategy, although it does magnify the risks. Beissinger and
Bucher (1992) provided an approach to establishing sustainable harvesting from

-~ an initially inadequate information base: however, this strategy was dependent

upon landowners taking only the additional population resulting from environ-
mental modification which had improved habitat suitability. Such is not a com-
ponent of the proposed NT scheme.

The effectiveness of these programmes in delivering their conservation goals
{Anon. 1994) will be dependent upon, and measurable by, the extent to which the
industry leads to a reduction in the rate of land clearing. In the case of the red-
tailed black cockatoo, the financial inducements to landowners offered by the
development of a sustainable harvesting regime may be difficult to translate into
land protection and species conservation. This bird undertakes extensive land-
scape-scale movements in response to spatial variability in resoutces, rendering
protection of only part of its used area an insufficient guarantee of persistence.

Case study 6: Land management and c_onServation planning

‘Uncertainty bedevils conservation planning in northern Australia. For most of

this century, environmental concerns were not taken into account in development - .

proposals {Frith 1961). Now, where there is some consideration of environmen-
tal impacts, the information hase for assessing conservation values is generally
very limifed: for example, despite a concerted effort to -aggregate all availahle
distributional data for. vertebrates in the Northern Territory, the average density
of records is 0.6 records per square kilometre {for all species combined), decreas-
ing to < 0.05 records per square kilometre in the more remote hioregions {Connors
et al. 1996). This is not an adequate information base to assess likely impacts of
development, nor to undertake regional land use planning.

Further, any conservation assessment is difficult to set against the more clin-
ical (if demonstrably often unrealistic) economic values ascribed to developments.
In contrast to most Australian states, comprehensive regional land use planning
has been undertaken on only one occasion in the Northern Territory (Anon.
1991), and in that case conservation values were generally subsumed to develop-
ment goals. In many more cases, land use planning in northern Australia has
been sectoral, seeking only to identify development opportunities and constraints
(e.g. Forster et al. 1960), (Though in the Cape York Peninsula of far north
Queensland, very detailed and relatively comprehensive land use planning has
been attempted {(Holmes 1992).) Without strategic and regional planning, the
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assessment of environmental impacts of development proposals has been piece-
meal and has evaded the issue of cumulative effects.

The conservation reserve system in northern Australia is unrepresentative of
many environments (Woinarski 1992), especially those with high pastoral val-
ues. For example, pastoral leases cover more than 99 per cent of the NT’s extens-
ive Mitchell grassiands (Woinarski et al. 1996). While there has been a great deal
of research aimed at increasing the productivity of these environments (e.g. Orr
and Holmes 1984), almost nothing is known of their native fauna and its re-
sponses to grazing or other management practices, an imbalance explicitly justi-
fied by the pastoral scientists Orr and Holmes (1984):

No large area of these grasslands is currently reserved in any form and at
present there are no firm plans for any such reserve. The situation arises
because the need and pressure for reservation is low. No information on
fauna native to these grasslands has been collected.

While little is known of the effects of land use upon those wildlife species occurring

" _mainly in poorly reserved environments, there is also negligible information on

tie-management requirements of species more fortunate to live in conservation
reserves. For many reserves, there has been no wildlife inventory and only super-
ficial consideration of how the wildlife present can be maintained and prosper. This
uncertainty about the identification and management of conservation values within
northern Australia’s national park system is accentuated by the fledgling state of
joint management of many of these reserves by Aboriginal landowners and govern-
ment conservation agencies. While such co-operation may bring many benefits,

there is also much scope for discord in the establishment of management goals. -

This discord may produce a lack of conservation security for biota within national
patks, a result which is foreign to long-held beliefs (at least within the settler
society) about the purpose of such reserves. For example, Aboriginal traditional
owners of Kakadu National Park, who form the majority of the management board

of that park, and are now advocating extensive areas of buffalo farms within the

park and the return of relatively high densities of feral animals, despite clear
evidence of the conservation costs {Kakadu Board of Management and Australian
Nature Conservation Agency 1996). The paramouncy of Aboriginal interests is
explicit: ‘Any conservation’ partnership must be based upon the premise that
indigenous cultural objectives of a conservation program have priority over envir-
onmental issues’, and ‘Indigenous cultural practices, including the use of land
and natural resources, should not be limited by formal conservation requirements
set by governments® {(Smyth 1995}, The implications of this prioritization for the
conservation reserve system in northern Australia are yet to be determined.
However, even sympathetic and informed management of reserves will not
by itself ensure the persistence of ‘reserved’ species within northern Australia.
While the vast open forests and savanna woodlands of northern Australia
appear superficially homogeneous, there are many patches of distinct habitat
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embedded within them, and substantial spatial variation in rainfall patterning leads
to marked heterogeneity in resource availability, even within extensive environ-
ments. In response to this patchiness, many of northern Australia’s animal spe-
cies undertake extensive geographic dispersal and habitat shifts (Woinarski et al.
1992). Examples include: intercontinental migrants, notably shore birds {for which
coasts and wetlands of northern Australia are of major significance: Lane 1987);
continental migrants, including many bird species which breed in temperate Aus-
tralia; long-distance nomads, notably including waterfowl (the northern Australian
wetlands may occasionally hold virtually all of Australia’s waterfowl population:
Frith and Davies 1961); and species whose movements are largely restricted to
the arena of north Australia. The magpie goose is perhaps the classic example of
the latter, with the location of breeding colonies varying between years in response
to a range of local rainfall factors, with substantial shifts in preferred feeding
habitat depending upon gosling age, and with strongly differential use of habitat
{and hence location) between breeding and non-breeding periods {including the
occasional concentration of the bulk of the regional population within very
limited areas) {Whitehead et al, 1992). Despite almost four decades of research
directed ar this species, it is still possible to make only loose predictions about the

impacts upon it of alienation or modification of particular areas within its broad

environment. Even where knowledge of the requirements of this species can be
translated to explicit identification of threatening processes, it has proved difficult
to have these considerations accepted by developers or government regulatory
agencies (Whitehead 1991). It is far harder to guess the set of required areas (or
resources) for the vast majority of unstudied vertebrates, let alone to ensure that
these can be protected within the prevailing culture of facilitating development

Conclusions - | SR,

Our examples of attempts by European settlers to use the land of northern
Australia suggest a pattern of general disregard for information and scant
concern for environmental consequences of success {or failure). Although
these developments have inevitably led to personal and environmental

* casualties, such losses have been deemed bearable in the context of a

government drive to dominate or stake a claim on these lands, and the
pervasive perception that environmental costs weigh little against the
land’s limited value and its excessive extent.

We have generally selected cases of failure, at least partly because these

may better illuminate the importance of uncertainty, and perhaps because -

they outnumber the cases of clear success. However, not all development
attempts in northern Australia have failed. Northern Australia has
supported a moderately high density of Aboriginal people for at least
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Conclusions

60 000 years, and for much of that period these people have relied upon
careful management of resources, rooted in an intimate environmental
knowledge (Hiscock and Kershaw 1992). The settler population in north-
ern Australia has increased and become less transient, allowing greater
knowledge of the environment by locally based decision makers. Darwin
now houses 80 000 people and is a prosperous city: however, it is far from
being self-supporting, with much of its income and population base
derived from distant funding (Committee on Darwin 1995). Northern
Australia has some large and magnificent national parks (most notably
-Kakadu: Press et al. 1995), which protect much of the region’s biota.
The significant rise of the tourist industry in northern Australia has forced
a greater appreciation of the value of natural areas, wildness and national
parks, leading to a gradually increasing recognition that extensive relat-
ively unmodified environments are an asset and not an affront. The
Northern Territory (and northern Australia generally) has also caught
up with at least some environmental policy operating elsewhere in Aus-
tralia, through its endorsement of a wide range of national strategies and
agreements, such as the National Forest Policy Statement, National Strat-
egy for the Conservation of Australia’s Biodiversity, and the National
Strategy for the Conservation of Australian Species and Communities
Threatened with Extinction. :
Many of the examples we have presented are now historic, and the
evidence suggests that some of the lessons have now been learned, that
the frontier mentality is gradually fading. Conservation issues are now
generally included in reviews of development prospects {e.g. Moffatt and

Webb 1992; Anon. 1995), and environmental research (including con-
servation issues) is being seen as an essential precursor of strategic devel-

opment (ASTEC 1993}, Although the number of researchers in northern
Australia remains low relative to the rest of the nation (ASTEC 1993),
there is now a substantial body of western scientific knowledge about
the ecology of northern Australia (e.g. Ridpath and Corbett 1985; Haynes
et al. 1991), Some of this research has now been of sufficient length to
assess responses to climatic variability, and of sufficient relevance to
- provide clear warning of the environmental constraints to development,
The limits to which lands can be pushed have been exceeded so frequently
now that these limits are recognizable, and some land users have begun to
operate sustainably, and search for indicators of sustainability (Winter
1990; Stewart 1996). In some cases {e.g. the use of exotic pasture grasses,
and tree clearing) the conservation impacts of land use practices are now
known, at least dimly, and, at times, factored into management advice
(e.g. Scanlan and Turner 1995; Anon. 1995). There is also a growing
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awareness of the importance of understanding the environmental con-
sequences of pervasive land management practices, such as fire,

There is a growing diversity of interest groups in northern Australia,
such that the land management agenda is now less monopolized by the
previously dominant sectoral interest, pastoralism, There is also substan-
tially increased communication between a range of researchers, land-

- owners and other stakeholders, not least through the recently established

Cooperative Research Centre for Sustainable Development of Tropical
Savannas, which spans all jurisdictions across northern Australia and all
main land user groups. Aboriginal people have far greater power than
they did a generation ago, especially where land ownership is concerned.
In some cases, their detailed environmental knowledge is now more widely
respected and sought.

However, some of the ignorance, limited vision and/or hubris remains,
at least partly because the history of European entry to this region has been
so brief. Calls for large developments continue, with often little prospect
of {or concern for) sustainability and little regard for other values. In
some areas (notably in the Darwin rural area), the large developments
have been replaced by a multiplicity of more modest enterprises, each of
more limited impact, but together providing possibly greater cumulative
change. In most of northern Australia, land use planning, if it occurs at

all, is neither integrated nor strategic, so much decision making is piecemeal

and impacts are incremental. The vastness of the region continues to
daunt research: it is far more tractable to figure out the workings. of

a remnant woodland patch than of an environment in which there are

no obvious limits to ecological processes. While that vastness remains
a comfort (we can get things wrong here and there without fatal environ-
mental consequences), it is very much an attribute which must be care-
fully protected. ' '

There is still a need in settler society for far greater knowledge of the
north Australian environments, and the impacts of development upon
them. But development will continue to be pursued regardiess of the
adequacy of the information base. How then can such development be
constrained within prudent environmental limits? Comprehensive regional
land use planning, linked to environmental planning principles, may pro-
vide the most effective mechanism. A framework and principles should
include: regionalization based on social and environmental criteria; col-
lection or collation of sufficient environmental information to identify
within the region sites of greatest conservation significance and to predict
the environmental costs of possible development; an inclusive process to
identify regional land use objectives and to identify sites of conservation
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significance within the region; the incorporation of these land use object-
ives into legislation and/or planning instruments; the establishment and
wise management of a comprehensive and adequate reserve network and
the incorporation of ecologically sustainable management in unreserved
lands; the participation of all stakeholders in land use decisions; and the
staged expansion and monitoring of development such that management
may adapt to unforeseen impacts before these become excessive and/or
irreversible, ‘

There is also a broader context from which environmental research
requirements should be considered. Much of the Australian continent,
and the world in general; has been substantially modified over the last
200 years, with fragmentdtion and alteration of previously extensive
landscapes in most temperate areas. In much of these altered environments
the workings of ecological processes have been distorted or lost. It may
be that patching up such broken environments will require the knowledge
of how intact landscapes operate. The relatively unmodified northern

__Australian environment can provide such an example. It is perhaps ironic

tHat this opportunity might well have been foteclosed if many of the
development schemes initiated in the north had achieved their ambitions;
for ultimately, the failures have probably had fewer environmental impacts

than the successes.
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