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ABSTRACT

The Desert Uplands bioregion is an area of semi-arid woodland that straddles the low plateaus of the Great Dividing
Range in Central Queensland.  The region, roughly the size of Tasmania, has one of the highest rates of clearing in
Australia as landholders attempt to improve the productivity of their country by removing the trees to grow
improved pasture.  Falling rates of return from beef production and unviable property sizes mean that most
pastoralists are currently generating operating losses.  However, the very low levels of soil fertility and erratic
climate in the region, coupled with issues of soil and ecosystem fragility, mean that substantial doubt exists over
whether tree clearing is economic for pastoralists once longer term effects are factored in.  Wider conservation
issues are reflected in the uniqueness of some of the landscapes, ecosystems and fauna and flora in the region,
coupled with the current low levels of representation in National Parks.  These issues are relevant to the current
debate over tree clearing guidelines in Queensland, and the balance that the Government, in issuing permits for tree
clearing on leasehold land, has to find between different objectives.  The Choice Modelling project will help to
provide information about some of these issues.



1 Introduction

This report is the third in Choice Modelling Research Report series.  The first paper in the series (Morrison,
Blamey, Bennett and Louviere 1996) was concerned primarily with methodological questions pertaining to the
use of stated preference techniques for estimating non-market environmental values.  The second paper,
(Morrison and Bennett, 1997) provides background into water use tradeoffs in NSW wetlands, one of the two
environmental issues being considered in the project.  The purpose of this report is to provide background
regarding the other issue that will be investigated using the Choice Modelling technique.  This involves the
estimation of conservation values of remnant vegetation in the Desert Uplands biogeographic region of central
Queensland. 

The Desert Uplands is one of thirteen terrestrial biogeographic regions of Queensland (Map 1).  Covering some
6,881,790 hectares (4 % of Queensland), it straddles the low tablelands of the Great Dividing Range from a little
south of the Capricorn Highway (between Rockhampton and Longreach) to just north of the Flinders Highway
(between Townsville and Mt Isa).  The area is represented in more detail in Map 2.

The region is essentially a band of scattered woodland country between the open grasslands of the arid western
plains and the semi-arid to sub-humid brigalow (Acacia harpophilla) country to the east.  The region is relatively
unproductive for pastoral and agricultural purposes compared to other regions in the south and east of Queensland. 
This is because of its relatively low rainfall and poor soils, and its vegetation which is reasonably unpalatable to
domestic stock (Miller et al 1988).  One reason why the term 'desert' is attached to the area is because spinifex
(Triodia spp.), a grass common to the drier areas of Australia, is a major grass species in the region.

The region is almost exclusively used for pastoral purposes.  Cattle are bred and fattened for beef production over
much of the region.  On the western side, some sheep are run for wool production.  Pastoralists have been
attempting to increase the carrying capacity of their land by a variety of methods, including the clearing of trees and
the introduction of non-native grass species.  Initially these developments were limited to patches of more fertile
soils where acacia scrubs grew, but in the last decade, pastoralists have started clearing eucalypt woodlands on less
fertile soils.  The region now has one of the highest clearing rates in Australia, with between 4 and 8% of many
broad country types being cleared between 1992 and 1995 (McCosker and Cox 1996).

In these cases there is some debate over whether the high development costs and ongoing maintenance costs
(because of the vigorous regrowth of the native species) can be balanced by the productivity gains, which may be
initially high and then subsequently lower (Nix, pers com).  As well, there are doubts about the long term impacts of
clearing in what are considered to be relatively fragile and easily degradable soils. 

Because most of the properties in the Desert Uplands are held as leasehold land, the landholders must gain
permission to clear trees from the State Government through the Department of Natural Resources.  In issuing the
permits for broadscale tree clearing, the State Government policy calls for a balance between the benefits of
increased productivity (most of which accrue directly to the landholders) against the environmental costs of
diminished vegetation cover (which are more broadly spread across the regional and national communities).  The
application of the Choice Modelling technique helps provide information about that balance.

In this background paper, the ecological and conservation aspects of the region are set out.  This is information
relevant to the establishment of scenarios for the Choice Modelling process.  The wider impacts and debates
surrounding policy issues are also set out.  These too feed into the development of the Choice Modelling process. 
The paper is organised as follows.  In section two a biogeographical overview of the region covers climate,
landforms, soils and vegetation types.  Impacts of human usage are discussed in section three, incorporating
aboriginal usage of the region, european discovery and settlement, and current infrastructure in the region.

In sections four and five, overviews of the two competing landuses of interest are presented.  Production issues are
described in section four, together with an analysis of the financial returns that are earned by pastoral enterprises in
the region.  In section five, the occurrence and conservation of the various environmental assets in the region are
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outlined.  The current tree clearing debate, where these sometimes competing landuse issues have to be resolved, is
then described in section six.  The economic approach to these issues is sketched briefly in section seven, setting the
parameters of the case study to be performed, and section eight concludes the paper.

2 Biogeographical Description

2.1  Climate

Most of the Desert Uplands lie in the arid region of Australia, as defined according to the average summer moisture
index (Fitzpatrick and Nix 1970).  Smith and Rowland (1991) classify the climate as semi-arid.  The most notable
feature of climate for the region is its variability, particularly rainfall variability.  The region lies between two major
pressure systems that impact on Australia's climate.  It lies north of the usual position of the sub-tropical ridge in
July, and south of the usual position of the monsoon trough in January.  This means that it is too far north to get
reliable winter rainfall, and too far south to get many of the monsoon “wets” of northern Australia.  The summer
rainfall influence declines from north-west to south-east over the region, while the winter rainfall influence declines
from south-west to north-east.

The region has a summer dominant rainfall, but with large variability, both throughout a year, and across a number
of years. On average, rainfall declines from east to west across the region.  Average annual rainfall varies from
approximately 450mm on the western side to over 600 mm on the eastern side1 (Table 1), with evaporation rates
in excess of 3100mm per year.  As well, the winter component of total rainfall declines from south to north through
the region. 

Table 1.   Average Yearly Rainfall for the Desert Uplands
(Adapted from Lorimer et al 1996)

Location of Rainfall Records Years of Records Average Annual Rainfall
(mm)

Ilfracombe 96 420
Tangorin P.O. 101 432
Aramac P.O. 113 465
Lake Dunn (Aramac Shire) 81 475
Hughenden P.O. 109 490
Barcaldine P.O. 107 499
Dunrobin (Jericho Shire) 33 517
Bowie (Dalrymple Shire) 80 519
Jericho P.O. 97 525
Eastmere (Aramac Shire) 24 548
Torrens Creek 100 548
Betanga (Alpha Shire) 92 553
Ulcanbah (Dalrymple Shire) 56 559
Alpha P.O. 107 565
Yarrowmere (Dalrymple Shire) 37 594
Mirtna (Dalrymple Shire) 66 598
Ronlow Park (Dalrymple Shire) 32 605

                    
1 Smith and Rowland (1991) suggest that the average rainfall for the region is 539mm, ranging from 430mm at
Tangorin to 699mm at Pentland.
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Temperatures in the Desert Uplands range between hot summers and frosts in winter, particularly in the southern
section.   Minimum and maximum temperatures increase slightly from south to north.  Typical of arid areas, there is
wider variability in temperatures than in coastal regions, which enjoy a modifying effect from the ocean (Smith and
Rowland 1991).  For example, Clermont (on the eastern side of the region) has a mean January maximum of 34.1 C,
but the hottest January on record had an average daily maximum of 42.1 C (Davies and Willcocks 1992).

Humidity levels are generally low, and evaporation rates high.  For example, the yearly evaporation for Hughenden
(on the north-western side) is some 15.6 times its average rainfall.  Dry periods are often accompanied by high
evaporation rates, low soil moisture, dry winds and little cloud cover.  The area is susceptible to extended periods
of drought2, with drought having been declared in Aramac and Barcaldine shires for 29% and 25% of the time
since 1964 respectively (DUBDC, 1996).

2.2  Landforms

Generally the Desert Uplands comprises gently sloping plains to alluvial frontages with occasional steeper areas
fronting low ranges and escarpments.  The Great Dividing Range is simply a low watershed in most of the region. 
The eastern side of the Desert Uplands drains to the Pacific with the Belyando, Cape and Campaspe Rivers feeding
into the Burdekin.  The western side of the region drains to Lake Eyre through the Barcoo and Alice Rivers in the
south and Aramac and Torrens Creeks further north.  The very north of the region forms part of the catchment of the
Flinders River, which flows to the Gulf of Capentaria. 

Two notable internal drainage basins in the centre of the region form the catchments of Lake Galilee and Lake
Buchanan.  These large saline lakes have some inflow in most years, but rarely have high levels and only  fill in
exceptionally wet seasons.  The water in Lake Galilee is only slightly brackish, and Lake Dunn, a small lake to the
south of Lake Galilee, is essentially fresh.  The salinity of Lake Buchanan when it is approximately one meter below
maximum level is about 20% of the salinity of sea-water.  As the lake evaporates, salinity increases, and at low
levels, it exceeds that of sea water (Nix, pers comm).  Lake Galilee and Lake Buchanan are unique in Queensland,
being formed by tectonic action resulting from a downwarping in the earth’s crust (Stanton and Morgan 1977). 
Both lakes are situated on the top of the Alice Tableland, and they are essentially the lowest points in the
depressions that form their catchments (Smith and Rowland 1991).

The region represents the remnants of ancient, deeply weathered plateaus with associated undulating rises and
plains, and extensive alluvial fans.  The surface geology of the region is a sedimentary basin of low relief, apart from
areas of metamorphic rock around the Cape River and Charters Towers in the northeast.  These are the oldest rock
in the region, and because of their geological history, are associated with gold mineralisation (Smith and Rowland
1991).  The surface shield for the Desert Uplands is mainly Cainozoic, with some smaller areas of Jurassic and
Triassic rock, particularly along the watershed of the Great Dividing Range.  The sand country of Jericho, the
massive earths further north, and the black soils to the west overlay the weak sedimentary rocks (sandstones,
mudstones, siltstones).  The region is a remnant of the original land system that used to cover Queensland, and the
extensive weathering of the old rock provides the main explanation of the poor soil fertility (Flannery 1994).  Low
escarpments, particularly on the western side (ie near Hughenden and along the Aramac Range) strengthen the
impression of the Desert Uplands being a tableland area that overlooks the western blacksoil plains.

The Desert Uplands has been divided into three provinces; the Prairie-Torrens Creek alluvials to the north-west, the
Cape-Campaspe Plains to the north-east, and the Alice Tableland region (see Map 2).  Table 2 describes the main
distinguishing features of these provinces.  The largest province is the Alice Tableland, which encompasses all the
of the southern part of the Desert Uplands as well as the centre of the northern section.

The White Mountains, in the very north of the Desert Uplands, provide one of Australia’s most spectacular
examples of dissected sandstone.

                    
2 For example, prolonged drought delayed railway construction to Barcaldine in the 1880s.  The local newspaper
described the position when the construction reached Jericho as not a blade of grass within 200 miles and water
like pea soup (quoted in Hoch 1992 p.42).
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Inaccessible, weather sculptured and friable white sandstone is adjacent to extensive basalt tablelands, an
environment similar to the central Queensland highlands.  Numerous rugged gorges provide access from
the sandstone ranges to the spring-fed permanent water of the Flinders River, which has cut a deep
narrow gorge through the basalt and sandstone (Walsh 1988 p.92).

Smaller areas of low sandstone ranges and hills occur through the Alice Tableland region, mostly associated with
the Great Dividing Range.

Table 2:   Desert Uplands biogeographic region province descriptions

Province Geology Landform Soils Vegetation Elevation
(m)

Prairie-
Torrens
Creeks
Alluvials

Tertiary
silicified
sediments,
Tertiary and
Quaternary
sandy outwash,
alluvial clay
plains

Plains, with
low stony rises.

Yellow earths,
clays and
lithosols.

Mitchell grass and blue
grass grasslands, gidgee
low woodlands, blackwood
low woodlands on clays,
White’s ironbark
woodlands on yellow
earths and lithosols.

250-450

Alice
Tableland

Mesozoic
sandstones,
Tertiary and
Quaternary
sand sheets,
minor shales
and alluvial
clays.

Ranges,
plateaus and
outwash fans.
includes two
large lakes and
associated
landforms.

Sands, red and
yellow earths,
duplex soils
and lithosols,
minor clays.

Yellow jacket woodlands,
White’s ironbark
woodlands, and
bloodwood/ironbark
woodlands. Some areas of
acacia communities on
clays.

250-450

Cape-
Campaspe
Plains

Tertiary sand
sheets and
ferricretes and
quaternary
alluvials.

Plains Yellow and
grey earths,
clays.

Open woodlands of
narrow-leafed iron-bark
Reid river box and Whites
ironbark.  Small areas of
acacia woodlands and
mitchell grass, blue grass
grasslands on clays.

250-450

The region acts as an intake for the aquifers of the underlying artesian basins.  The Great Artesian Basin provides
some ground water reserves to the western side of the Desert Uplands, and the Drummond Basin provides reserves
to the east.  Moundsprings are found along the boundary between these two basins that runs north-south through the
region.  Moundsprings are natural seepages from the Great Artesian Basin and occur where there are fault lines at
the edge of the basin.  Deposits of calcium carbonate, as well as mud, sand and plant material combine over time to
form large mounds.  The associated springs and seepages form unique features in the arid landscapes and usually
support a range of specialised flora.  They became important sources of water for stock last century, and many have
been damaged through water fouling and stock trampling3.  Many mound springs in the Desert Uplands have not
been properly surveyed.

The eastern side of the Desert Uplands overlays the Galilee Basin which, similar to the Bowen Basin further towards
the coast, has vast coal deposits of Permiam age (Smith and Rowland 1991).  In most areas, these are too deep for
exploitation, and there are no major mining ventures in the region.  On the north-eastern boundary to the region,

                    
3 Newton (1971) mentions how some springs had to be fenced off to stop the stock completely destroying them.
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around Charters Towers, gold is still mined at Pajingo and Mt Leyshon, and a zinc-lead-copper-silver-gold ore body
is mined at Thalanga4.

2.3  Soils

The deeply weathered parent materials and the present climate explain the low fertility of much of the soils in the
Desert Uplands5.  Most of the Alice Tableland province is covered by Kandosol soils, which are red and yellow
earths that vary between sandy and loamy textures.  These derive from old, deeply weathered landscapes, and are
common over large areas of arid, inland Australia.  They are often termed 'massive' soils as distinct from ‘structured’
soils  The soil is coherent, but separates into fragments when disturbed.  Such soils are highly erodible.  The soils
have very low fertility, with for example, phosphorous levels of less than 4 milligrams per kilogram (Ahern et al
1994).  Their permeability means that they retain little moisture for plant use in dry conditions.  However, their good
drainage and other physical properties means that they are otherwise suitable for plant growth.  Patches of Rudosols
also exist, particularly in the southern part of the Desert Uplands.  These are very shallow and stony soils associated
with rock outcrops that are capable only of supporting sparse native forests.  

Soils in the Cape-Campaspe Plains province of the Desert Uplands are mostly Sodosols, which are sandy or loamy
soils overlaying a dense, dispersive clay layer.  Sodium in the clay makes it tough and impermeable, and particularly
susceptible to erosion when exposed.  Many of these soils are saline at shallow depths, and thus susceptible to dry
land salinity, especially when the natural vegetation cover is removed6.  Fertility of these soils are low, and even
areas of gidgee (Acacia campagei) and blackwood (Acacia argyrodendron) scrub in this region have a very low
phosphorous status (Ahern et al 1994).

Soils in the western Prairie-Torrens Creek province are mainly vertosols.  These are the grey, brown or black
cracking clay soils of the western plains.  They have a naturally friable and loose surface, moderate to high fertility,
and can retain large amounts of water for subsequent use by plants.  These soils are among the most fertile in the
Desert Uplands region, reflecting the Province’s formation in the early Pleistocene period when it was the ancestral
course of the Flinders River (Munks et al 1996, Morgan 1990).

2.4  Vegetation

Vegetation types are largely determined by climate, together with landscape, geology and soils7.  Grazing and fire
management has modified the composition of many vegetation communities.

The declining rainfall pattern from east to west has a significant effect on vegetation types.  The brigalow (Acacia
harpophylla) dominant scrubs to the east of the Uplands is gradually replaced by gidgee (Acacia cambagei) and
blackwood (Acacia argyrodendron) in the Desert Uplands, and then by the open grasslands further west.  Along the
water courses, the blue gums (E. tereticornis) to the east of the region are replaced by river red gums (E.
camaldulensis).  The native bluegrass (Dichanthium sericeum) pastures of the Central Highlands to the east change
to mitchell (Astrebla spp.) grasses further west.

                    
4 A gold rush occurred in the upper Cape River region in 1867, but the diggings were completely abandoned by
the turn of the century.  See Corfield (1921) and Neal (1984) for an account of the field.  Other small rushes
occurred in the Charters Towers region, and the wealth of the Charters Towers field was discovered in 1872
(Neal 1984).
5 Smith and Rowland (1991) provide a description of major soil types in the region.
6 See Crack and Isbell (1970), and de Corte et al (1993).
7 Vegetation in the Desert Uplands has been partially mapped by several studies, including the DPI Western Arid
Land Use Study parts IV and V (see Turner et al 1978, 1993), CSIRO Lands of the Nogoa-Belyando Area
Queensland  (see Gunn et al 1967), and CSIRO Burdekin and Townsville Region Vegetation (see Isbell and
Murtha 1972).  Smith and Rowland (1991) show the areas within the Desert Uplands mapped by each survey,
and provide a summary of vegetation types.
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The declining rainfall pattern also has an effect on vegetation structure.  There is a shift from open forest to
woodlands, and the height of the canopy layer decreases.  The lower rainfall influences the predominant habitat of
the ironbark (E. melanophloia) which occurs on massive earths in the southern and eastern parts of the Desert
Uplands.  There are also significant changes from south to north.  The bimble box (E. populnea) of the southern part
is replaced by reid river box (E. brownii) in the northern section, and E. melanopholoia in the south is replaced by
E. whitei in the north.

In very broad terms, vegetation types can be classified into three groups.  In the first are the vegetation types on the
clay soils which represent the most fertile areas of country..  These include some patches of brigalow (A..
harpophylla) with dawson river gum (E cambageana), areas of box (E. populnea), as well as more extensive areas
of silver gidgee (A. cambagei) and blackwood (A. argyrodendron).  These shrubby forests are reasonably dense,
and particularly in the case of gidgee, have often little grass cover.  However, the grasses associated with those
scrubs, such as brigalow grasses (Paspalidium spp.), and mitchell grasses (Astrebla spp) on the western side, are
generally high in nutritional value.  Less than 10% of the region can be classified into this group (Smith and
Rowland 1991).

In the second group are the eucalypt woodlands on the sands and massive earths which dominate the region.  Smith
and Rowland (1991) estimate that 86.2% of the Desert Uplands are covered by these communities.  They include
the ironbarks (E. whitei, E. melanophloia), many of the box communities (E. populnea, E. brownii), together with
the bloodwoods (eg E. lamprophylla) and yellowjacks (eg E. similis).  In some areas these forest country types grow
moderately palatable grasses for domestic stock such as black speargrass (Heteropogon contortus), and forest and
desert mitchell grasses (Bothriochloa spp).  Where overgrazing has occurred, these have been replaced by less
palatable species such as wiregrasses (Arista spp.), fairy grass (Sporobolus coroli), and five minute grass (Tripogon
loliiformis) (Anderson 1993).  Large areas of this eucalypt country are grassed with spinifex (Triodia spp.), which
has low production value for pastoral purposes.

In the third group are the skeletal soils associated with ranges and rocky outcrops.  Vegetation types include thickets
of lancewood (A. shirlyi) and bendee (A. catenulata) eucalypt, as well as more scattered communities of narrow-
leafed ironbark (E. Crebra) and other eucalypt communities.  These country types have almost no value for pastoral
purposes. A wide range of other trees, scrubs and grasses are found within each of these broad categories.

One aspect of the diversity of the region lies in the diversity of vegetation.  For example, soils, geography and
geomorphology combine to produce a number of distinct regional ecosystems within the broad bands outlined
above.  For example, there are at least eight distinct ecosystems involving the acacia species of brigalow, gidgee and
blackwood.  Morgan (1997) has categorised at least 58 distinct regional ecosystems within the Desert Uplands
bioregion.

3 Settlement and Infrastructure

3.1  Aboriginal Use of the Land

Prior to white settlement, aboriginal tribes made extensive use of the region.  Along watercourses, macropods,
possums, waterfowl, fish and some plants would have been major sources of food.  The seeds of the nardoo plant
(Marsilea spp.), which is common in swampy areas, were soaked and ground, and then used as flour to cook a
damper-like pastry8.  Small animals and other vertebrates were other important sources of diet.

Tindale (1974) gives some background to the use of the region by various tribes.  It appears that no aboriginal tribe
lived exclusively within the region, although some sub-tribal groups may have.  Because distinctions between tribes
and smaller tribal groups is often not well defined,  it is difficult to ascertain how accurate categorisations are (Smith
                    
8 Anderson (1993) identifies a number of plants that aborigines used in the region, as do Smith and Rowland
1991.  Bennett (1927) provides a range of material on aboriginal people in the Towerhill Creek region.
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and Rowland 1991), and many aboriginal groups use slightly different boundaries and groupings to Tindale.  It
appears that use of the Desert Uplands was split between seven tribal groups (Smith and Rowland 1991).

In the very north of the Desert Uplands was the Katjula people, and to the east, much of the Cape-Campaspe Plains
province was occupied by the Ilba tribe (Neal 1984).  The Mian tribe extended from the south of the Cape River
along the lower part of Belyando river, and west into the Desert Uplands to about Lake Galilee.  The upper reaches
of the Belyando River and the south-eastern part of the Desert Uplands were inhabited by the Jagalingu people9. 
The very south of the Desert Uplands formed part of the territory of the Wadjabungai people.  Much of the Prairie-
Torrens Creek province was occupied by the Jirandali people10, and south of there, the Iningai people lived on the
western country fringing the Desert Uplands (Wharton 1980).  The region may have sustained quite large numbers
of people, as Newton (1971) attests that one group living to the west of Epping Vale numbered about 50011.

The Desert Uplands region retains a reasonably rich archaeological record of the aboriginal inhabitants, although
much of the cultural heritage has been lost, due in part to forced relocation and resettlement programs early this
century12.  Smith and Rowland (1991) provide a Heritage Resource Assessment for the Desert Uplands.  The White
Mountains region in the north of the Desert Uplands formed part of the lands of the Katjula people, and contains
many aboriginal art sites.  Walsh (1988) describes the Katjulas’ influence:

Stencil and pecked engraved art is found in rock shelters, and a distinctive regional art style is the
engraving of exposed gorge bed pavement areas (p.92).

Slightly different forms of rock art are found to the west of White mountains in the headwaters of the Flinders River
(Morwood and Godwin 1982).  Archaeological evidence indicates that the Katjula people inhabited the region for at
least 9,900 years (Walsh 1988).  Mickey Springs is an important archaeological rock shelter site in this area.

One of the most spectacular art sites in Queensland occurs at Blacks’ Palace, south of Jericho, on the south-eastern
boundary of the Desert Uplands.  It has the distinction of being Queensland’s first protected art site, being gazetted
in the early 1930s.  Walsh (1988) notes that... it is believed to be Australia’s largest stencil art site, possibly the
largest in the world (p.122).  The site is a series of shallow shelters along the base of a low sandstone cliff.  It has
been estimated to contain a minimum of 9471 motives (Morwood 1984), and originally contained a number of
burial cylinders.  Other, smaller, art sites exist in sandstone hills through the Desert Uplands (Morwood 1978).  The
Aramac Range, east of Aramac, contains a large range of aboriginal sites, including art sites, burial grounds and
ochre mines.  Other evidence of aboriginal heritage comes from stone quarries, such as at Blechington Park (south
of Charters Towers) and near Jericho, from stone tools, old campsites, and trees that bear witness to having bark
taken from them, or possums and native bees nests removed.

Smith and Rowland (1991) suggested that more fieldwork was needed to identify sites in the Prairie-Torrens Creek
province (because of the low density of heritage sites there), and recommend that

Research in the Lake Buchanan and Lake Galilee catchment area should also be a priority due to the
possibility that this sub-region may contain Pleistocene sites.  This prediction is based on higher lake
levels prior to the onset of the glacial maximum, the more hospitable climate which existed during these
times and the attraction these full lakes would have had for fauna (p.118).

The coming of the European settlers and their livestock changed the way of life for the aboriginal tribes.  Not only
were there the conflicts, which decimated many aboriginal tribes (Loos 1982), but the effects of Europeans on the
natural pastures and food sources were also detrimental.  Many of the best waterholes were seconded for European
settlement (Bennett 1927).  In a semi-arid landscape with not many permanent waters, this had a major impact

                    
9 Some of this information was supplied by the Birri Gubba Aboriginal Group.
10 Note that Bennett (1927) identifies the group in this area as the Dalleburra tribe.
11 Newton notes that the tribe came past their property to do battle with another tribe on the eastern edge of the
Desert Uplands that had stolen a girl.  They returned after winning the skirmish, travelling back through
Dunrobin in the approximate direction of Lake Galilee.
12 A regional planning project to map the cultural landscape of the Bowen Basin is currently being undertaken by
the Department of Environment and the Birri Gubba Aboriginal Group, with the support of the CSIRO and the
Queensland Mining Council (Goodwin, pers comm).
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(Smith and Rowland 1991).  Livestock trampled and ruined many other waterholes, including many  moundsprings,
and grazed out many of the most succulent and important plants.  Surface water did not last as long in dry times,
with detrimental effects on associated native species13.  As well, aboriginal fire practices were disrupted, with the
result that the pasture management did not suit (and attract) native animals as they had before.

3.2  Early Settlement

The Desert Uplands was settled by european pastoralists in the 1860s and 1870s.  Leichhardt passed to the east of
the region in 1844-45, and his subsequent reports of good country attracted settlers and squatters to the Central
Queensland area.  Jeremiah Rolfe brought cattle through the southern part of the Desert Uplands in 1854 to settle on
Mistake Creek (west of present day Clermont)  By the late 1850s, settlement was extending throughout the Central
Highlands area to the east, and in 1861 the Kennedy Pastoral Division, which included the drainage basin of the
Belyando River, was opened for settlement (Killin, 1984).  Nat Buchanan explored much of the south-western side
of the region around 1860, and, together with William Landsborough (who explored the north-western side in 1862)
and E.B. Cornish, settled on Bowen Downs station (on the mitchell downs country near Aramac) in 1862 (Smith and
Rowland 1991, Pike 1978, Huf et al 1993). 

Many early pioneers crossed the Desert Uplands to settle the fertile plains further west, and it was only after those
areas had been taken up that the less productive country of the Desert Uplands was settled.  For example, Nat
Buchanan stocked Bowen Downs in 1862 with 5000 head of cattle from near Mackay, travelling cross-country over
the Suttor and Belyando rivers and past Lake Buchanan14.  Other settlers lost stock to poison heartleaf, a small bush
that grows in some spinifex communities, on their journey through the region.  The Sutherlands lost more than 1000
sheep when they travelled through in 1863, and Halloran and Alexander lost 1,500 of sheep in one night (Pike
1978)15.  An account of early settlement is given by Bennett (1927), who describes the ‘taking-up’ of Lammermoor
in the Prairie-Torrens Creek Province by Christinson in 1866.  By the 1880s, most country was occupied.16

Shepherds were used for many years to run sheep in areas, but dingoes, poor pasture and the lack of water restricted
their range17.  On the eastern side of the region, poison heartleaf restricted cattle grazing in some areas.  During the
recession in the pastoral industries in the 1890s, some properties in the north-eastern side of the Desert Uplands 
such as Balfes Creek, Natal Downs and Longton turned to raising army horses, and subsequently supplied horses to
India, and to the Boer War.  When the trade diminished after the first world war, many stations turned their breeding
stock loose, establishing the basis for subsequent brumby herds.

As was common in those times, there were many large stations.  For example, Bowen Downs at Aramac was initially
very large, and later cut back to 190,000 hectares (Holthouse 1978).  As closer settlement programs prevailed18, and
as underground water started to be tapped (the first artesian bore was sunk at Blackall in 1890), many large stations
were cut up into smaller blocks.  This mainly occurred in the western black soil plains suitable for raising sheep,
where the high returns could justify relatively smaller blocks.

                    
13 The subsequent sinking of artesian bores lowered water tables in the region, with further adverse effects on
moundsprings and other natural sources of water (Nix, pers comm).
14 Lake Buchanan is named after Nat Buchanan.  He was one of the European discoverers in 1860 (Smith and
Rowland 1991).
15 Corfield (1921) notes that 10,000 sheep were poisoned from one travelling mob at a water hole in Torrens
Creek in about 1864.  In many cases the settlers travelling through the desert country had to ‘cut’ pathways
through the poison bush for their stock to pass unharmed.
16 For example, Bulliwallah was settled in the 1850s, but Mirtna, in the poorer country to the west, was settled
by William Clark in 1881 (Neal 1984).
17 Aboriginal shepherds were used for many years to run sheep at Natal Downs on the north-eastern side of the
region, one of the last properties in that area to run sheep (Neal 1978).
18 This began with the passage of the Crown Lands Act of 1884, which allow land to be resumed from many runs
in favour of closer settlement.
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The relatively poorer pastures in much of the Desert Uplands region meant that these blocks were never sub-divided
to the same extent, and many large properties remain today unchanged in area from the last century.  The
Queensland Government did attempt to resume land for closer settlement in many areas, most successfully along the
western side of the region adjacent to the mitchell grass plains.  Land was resumed from many properties across the
Desert Uplands, but it was difficult for many sub-divisions to have access to water, and the original pastoralists often
leased back the resumed land again (Neal 1984).  Many blocks that were taken up by new settlers were not viable in
the longer term.  By the 1930s, it was notable that low financial returns and the effects of drought had driven many
small landholders off their blocks, with the result that many ‘selections’ had reverted to their original holding or had
become aggregated with neighbouring holdings (Neal 1984).

There has been a steady move from pasturing sheep to the production of cattle.  Until the 1950s, the western side of
the region was largely used for sheep, and the dingo fence barrier bisected the region from north to south, running to
the east of Lake Galilee and to the west of Lake Buchanan.  Many of the sheep properties were held as drought
reserve pastures by wool producers on the western plains, and only grazed intermittently.  Other areas have always
been used for cattle, and some properties, such as Natal Downs on the north-eastern side, ran both cattle and sheep
for many years.

Land degradation occurred in areas because many settlers did not understand land capability or manage for major
seasonal fluctuations (Boyland 1985, Gasteen 1985, Tothill and Gillies 1992).  Overstocking was the norm in many
areas, and, particularly where sheep were grazed, this resulted in long term changes in the form of soil compaction,
soil erosion, the loss of favourable grass species, and the introduction of less palatable grasses and introduced weeds
(Harrington et al 1979, Pressland 1984, Friedel et al 1990, Wilson 1990).  By the 1880’s, many properties ran very
large numbers of stock.  For example, Natal Downs ran 20,000 head of cattle in the 1880s, and Bulliwallah ran
10,000.  The cattle depression in the late 1880s and 1890s meant that stock were virtually unsaleable, and boiling
down works were established in many areas to produce such products as tallow, oil and hides19.  A side effect was
that cattle numbers built up, and when the drought of 1900-2 occurred, tremendous losses occurred, with subsequent
impacts on the country20.

Eliza Newton gives an account of the change that had occurred by the turn of the century:

My early home at Epping Vale, 193 kilometres (120 miles) west of Clermont, Queensland, was in the
middle of a sandy desert.  As soon as you stepped outside the door you were up to your ankles in sand...

At the beginning of 1900 we had a sandstorm.  It lasted about 40 hours.  Father had us all out of the
house for safety, sheltering under a big bullock hide.  We were there all day until there was a break and
Mother and Father could bring us something to eat and drink before it got dark.

Then we took our pillows and a blanket and settled for the night under our shelter just as the wind began
to blow again.  We could hear little stones hitting the bullock hide.  They must have come from the stony
flat more than 10 miles away Father said.

Somehow we slept, and when we awoke the next day it was calm, but oh, wasn’t there a mess!  The house
was not damaged, but the bush was stripped of leaves for miles around21. (quoted in Huff et al, 1993
p.141)

and

There was a water hole in the creek22 that anyone could sail a ship on for a few years then it filled up with
sand, and we use(d) to have to dig sand troughs to give our cattle and horses water...(Newton 1971, p.4).

                    
19 New markets opened with the advent of refrigerated shipping in the late 1890s.
20 In 1921, 3,363 calves were branded on Paringo (south of Charters Towers).  In 1926, after years of extended
drought, only 99 calves were branded (Neal 1984).  Similar stories were recorded further south in 1900-2, when
many properties lost over 90% of their stock.
21 The hungry cattle subsequently ate all those leaves from the ground (Newton 1971).
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The early settlers and their stock congregated on the main water holes and along the water courses of the region.  In
doing so, they not only disrupted the living patterns of the aborigines, but the ecology of these regions23.  When the
dry times came, cattle, sheep and horses stripped the country close to water holes, with their hard feet churning the
soil and allowing subsequent erosion to occur.  The riparian zones in the woodlands and shrublands area of northern
Australia generally have suffered the most damage from overgrazing (Sattler 1993). 

These zones often contain the palatable ‘ice cream’ pasture species, shade for stock, and, being in close
proximity to natural water for stock, are subject to intensive grazing pressures.  This results in loss of
vegetation, particularly ground cover, trampling and compaction, stream bank erosion, high nutrient and
soil inputs into watercourses and the introduction and spread of weeds.  Resultant impacts include a
reduction in water quality, increased sedimentation, silting of waterholes and loss of available natural
waters, potential flooding downstream and loss of habitat both in-stream and within the riparian zone
(Sattler 1993 p.157).

There have been some introductions of pest species to the Desert Uplands region (DUBDC 1996).  Prickly acacia
(A. nilotica) is a major pest in the northern and western rangelands region of Queensland, and is present throughout
the western side of the Desert Uplands, often spreading along watercourses and then into the surrounding country
(Sattler 1993, Miller and Scanlon 1997).  Prickly mimosa (A. farnesiana) is also common in these areas (Anderson
1993).  Parkinsonia (Parkinsonia aculeata) is another weed that is present along water courses, and around Lake
Galilee.  There were some infestations of prickly pear (Opuntia spp) on the eastern and western side of the region in
the 1920s and 1930s.

As well, heavy grazing removed the fuel necessary for periodic burning, and this allowed an expansion of species
such as ironbark and some acacias to emerge as dense seedling thickets24 (Boyland 1985).  In many areas,
overgrazing reduced the biodiversity of pastures, and allowed unpalatable wiregrasses and other grasses to become
dominant.

Overgrazing and the misuse of fire have both been implicated in the loss of pasture diversity (Gasteen
1976, Turner 1979), (quoted in DUBDC 1996 p.5). 

Land degradation has occurred in the form of  soil erosion and soil compaction, with isolated areas of dryland
salinity also being present in the Cape-Campaspe Plains province.  DUBDC (1996) suggests that between 60 and 70
percent of the Desert Uplands region is suffering from some form of land degradation.  Problems of overgrazing and
degradation have not simply occurred because of the difficulties of managing cattle and sheep in rangelands country.

 Wild goats occur over much of the region, and large populations of brumbies (wild horses) occur in the

                                                               
22 This was Dunda Creek on the eastern side of the Desert Uplands.
23 The conservation vulnerability of bird species associated with riparian vegetation has been highlighted by
Woinarski (1993).
24 Clark (1996) shows that while most producers advocate low stocking rates and periodic burning, the pressures
of financial and management constraints and limited ecological knowledge mean that overstocking and limited
use of fire to renovate pastures is commonplace.
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northern part of the region.  Other feral pests such as pigs, foxes, rabbits and cats25 are also present, although
restricted because of the lack of water26.

3.3  Infrastructure

Today, the Desert Uplands remains very sparsely settled and serviced.  Two major highways cross the region.  The
Capricorn Highway (Rockhampton to Longreach) cuts through the southern region, while the Flinders Highway
(Townsville to Mt Isa) just crosses the northern part.  Railway lines run parallel to these highways, as well as one
spur line from Jericho south-west to Yalleroi and Blackall.   Gravel and dirt roads service the rest of the region.

There are six very small towns within the region.  Jericho (population 180) , lies on the Capricorn Highway in the
south, while Prairie (population <30), Torrens Creek (<20), Pentland (< 200), Homestead (<30) and Balfes Creek
(<20) lie on the Flinders Highway between Hughenden and Charters Towers.  Yalleroi in the south is now
essentially deserted, as is Cape River on the Flinders Highway.  Blackall (1800), Barcaldine (1700), Aramac (300),
Muttaburra (300) and Hughenden (1900) all lie close to the western side of the region, while Alpha (380) lies on the
south-eastern border, Charters Towers (8,000) on the north-eastern border and Emerald (10,500) and Clermont
(2700) further to the east27. Most of these towns are declining in wealth and population as commodity prices for
wool and beef, the principal industries, depreciate in real terms.  The exceptions are Emerald and Clermont where
mining (and irrigated cropping) provide other income sources.

Approximately 90% of the grazing enterprises of the Desert Uplands are held under leasehold tenures and are thus
restricted by the states' broadscale tree clearing guidelines (see Map 3).  Property sizes vary greatly, and many
enterprises are agglomerations of earlier, smaller, unviable blocks.  For example, Longton, now about 294,000
hectares, represents the amalgamation of about eight smaller blocks.  Property sizes tend to be smaller on the
western and southern edges of the Desert Uplands, partly reflecting increased viability where blocks have some
‘downs’ country or cleared gidgee scrub, and partly reflecting the effects of closer settlement schemes.  Currently,
property sizes in the Jericho area range from about 2,300 hectares to about 40,000 hectares and average about
17,000 hectares.  Further north, around Lake Buchanan, blocks are substantially larger, ranging from 24,000
hectares to 294,000 hectares (Longton).  Yarrowmere, the property that includes most of Lake Buchanan, is 162,000
hectares.  Most blocks are owned and operated by family units.  There are about 1,200 individual lots in the Desert
Uplands region and these are amalgamated in about 320 properties (DUBDC 1996)28.

The boundaries for government administration of the Desert Uplands region are not uniform.  The region lies across
local government areas; the shires of Aramac, Barcaldine, Blackall, Jericho, Belyando, Dalrymple and Flinders29

(see Map 4).  No shire lies exclusively within the region.  Generally the region is viewed as comprising a northern
and a southern section.  The northern section is that area contained within the Dalrymple and Flinders shires, along
with part of the Belyando shire.  The southern region can be further split into eastern and western sectors.  The
eastern side comprises the Jericho shire and part of Belyando, while the western side comprises the Aramac,
Barcaldine, and Blackall shire sections30.

                    
25 Corfield (1921) mentions a plague of feral cats that followed a plague of native rats in 1879.  These rats had
bushy tails and apparently lived on the roots of grass (p.81).
26 There is a small population of wild deer in the north-east of the region.  They were originally introduced to
Maryvale in the 1870s by William Hann (Beal 1984).
27 These population estimates have been supplied by the various Shire Councils.  Charters Towers has an
additional 2000 students who use the town as an educational base throughout the year.
28 Because the DUBDC has used a more restrictive classification of the Desert Uplands region than used by the
Department of Environment, these estimates may be conservative.
29 Some classifications of the Desert Uplands region also include parts of the Tambo Shire in the south of the
region.  See Smith and Rowland (1991) and DUBDC (1996) for different examples.
30 The region straddles five statistical boundaries, with the Jericho Shire in Fitzroy, Belyando in Mackay,
Dalrymple in Northern, Flinders in Northwest, and Aramac, Barcaldine, Blackall and Tambo in Central West.
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The coordination of state government departments also tends to be fragmented across the region.  For example, the
Queensland Departments of Natural Resources and Primary Industries administer the northern section from
Townsville and Charters Towers, and the south-eastern section from Rockhampton and Emerald, and the south-
western section from Rockhampton, Barcaldine and Longreach.  The Department of Environment administers the
northern section from Townsville and the southern section from Toowoomba, although some officers from
Rockhampton and Emerald are also involved.

The definition of the Desert Uplands region also tends to very across government departments.  Classifications vary
according to whether soils, pastures, vegetation communities or land use classifications are adopted.  For example,
the boundaries adopted by the Queensland Rural Adjustment Authority (and the Desert Uplands Buildup and
Development Committee) is based on the classification used by the Queensland Department of Lands, which varies
from that used by the Department of Environment and the Department of Primary Industries.  The Desert Uplands
region defined by Smith and Rowland (1991) is slightly different again.  In this research report, the classification
used by the Department of Environment is used as the most accurate depiction of the Desert Uplands region.

4 Agricultural Productivity

The production of beef cattle is the dominant pastoral activity, although some sheep are still grazed on the western
fringes adjacent to the mitchell grass downs country31.  There are effectively four main production alternatives for
beef enterprises within the region, listed in rough order of popularity;

- breeding and selling offspring as stores (for further fattening),
- breeding and fattening the males to bullock classifications,
- breeding and fattening the females (speyed heifers and cows),
- buying in cattle for fattening and turnoff (localised and episodic).

The harder spinifex country is predominantly suited to breeding rather than fattening, and so across the region,
running breeders and selling offspring as stores is perhaps the dominant production method.  However, fattening is
possible on patches of alluvial country and on some of the improved pastures.  Depending on the holding, and the
preferences of the landholder, any one of the four options above may be pursued.  Breeding and fattening bullocks,
and to a lessor extent, speyed females, is still a major activity in the region.

Poorer quality soils and country impact on both the breeding and fattening options.  In the straight spinifex pastures,
purebred Brahmans are likely to be preferred because of their hardiness and ability to withstand dry seasons.  As
well, producers fattening in the poorer country find that stock are slow to grow and mature, and it is still common to
find bullocks held to five years in order to meet weight and fat specifications.  Much of the Desert Uplands is
extremely deficient in phosphorous, which causes sickness and death in cattle, variously described as peg-leg,
botulism, Balfe’s Creek disease or sudden death disease (Neal 1984).  In many areas cattle need to receive feed
supplements or injections to avoid phosphorous deficiencies.  Ticks and buffalo fly are introduced pests that afflict
cattle, with associated management and treatment costs, although the western side of the Desert Uplands lies in the
tick-free area of Queensland.

In the better country types, particularly developed brigalow and gidgee country that has been sown down to buffel
grass, producers are able to run 'softer' breeds of cattle, and able to fatten stock faster.  'Softer' breeds tend to be
crossbred Brahman breeds (Braford, Santa, Droughtmaster), although some straight Hereford and Shorthorn herds
still exist, and there are some European breeds being introduced for crossbreeding.

Bullocks can be produced at about three to four years of age when they have been fattened on good quality pasture. 
Producers who breed and fatten tend to have more flexibility in their management options because they generally

                    
31 Limited farming activities have occurred on the Cape River at Pentland since market gardens were established
to service the Cape River goldfieds in the 1880s (Neal 1984).
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hold more feed reserves (for fattening), and can choose to sell their stock as store cattle in the event of a dry season.
 The downside is that their incomes tend to fluctuate according to the season.  Producers who breed and sell stores
are less likely to vary stock numbers in a dry season, but are perhaps more likely to supplementary feed cattle,
particularly younger weaners.

There are three key areas for improving productivity.

(a)  The first is to improve the quality and quantity of pasture32.  This can be done by clearing timber on the better
quality country and establishing an introduced grass, mainly buffel (Cenchrus ciliaris).  The trees are cleared
mechanically with two bulldozers and a chain, stock are removed to allow grass to grow, and the country is then
burnt to remove the timber and kill off young suckers from the fallen trees.  New grasses are established in the
ashbeds and stumpholes of the fallen trees, and with management, thicken to take over the entire pasture.  In the
poorer quality eucalypt country, it is much more difficult to establish good stands of buffel33.  Ahern et al (1994)
note that in the extremely low phosphorous soils, common over most of the Desert Uplands,

Attempts at establishing improved pastures ...... is unlikely to be successful. (p.53).

In most areas, (mainly acacia and eucalypt country), the suckers that grow back through cleared country are
vigorous and profuse enough to limit pasture growth and make cattle management difficult.  These suckers can be
controlled by repulling and burning the country every five to ten years.  They can be eliminated by bladeploughing
or chemical application.  Bladeploughing has some advantages in that the soil can be loosened for moisture
penetration and seed germination.  In the poorer quality country, the burning and bladeploughing options are
difficult to achieve.  Burning is often difficult because of poor grass growth and the low levels of fuel material
available.  Bladeploughing is generally too costly to be financially viable.

(b)  The second key area for development is to provide water for stock.  This is done by sinking bores for
underground water or by building dams on suitable water courses.  Dams have to be large enough (deep enough) to
last for two or three years without an inflow.  There needs to be at least one watering point per paddock, and
preferably more to even out grazing pressure across the paddock.  As a general rule, cattle will walk over one
kilometre to water without much stress and up to five kilometres without severe stress.  Pasture can be utilised more
efficiently with larger numbers of waters, but this generally involves higher levels of costs (for establishment and
fencing) and management.

(c)  The third key area for development is the establishment of fences and yards.  Subdividing country into paddocks
makes it easier to control and manage stock and to spell and burn the country.  Smaller paddock size allows
individual paddocks to be spelled to conserve fodder, used to fatten particular stock, or to be grassed up for burning.
 Optimum paddock sizes vary according to country type and purpose, but is roughly the size that will carry about
100-150 cattle (Clarke 1996) .  In more fertile country, this can be as small as 400 hectares.  Many properties are not
fenced to optimum sizes, and very large paddocks are still common.  Fencing is also used so that cattle can be
trapped at waters (especially through the use of spear traps) and to provide laneways for moving cattle easily.

Changes to cattle production in the Desert Uplands are occurring in three main ways. 

(a)  First, changing markets are establishing price premiums for younger, better finished cattle.  This means that
fattening cattle on natural pastures is becoming progressively less attractive financially.  One alternative is to sell
more cattle as stores, particularly into the developing markets of feeder cattle or live export trade.  The latter market
is more attractive to the Brahman based herds of the northern uplands.  Another alternative is to establish better
pastures so that cattle can be grown and fattened more quickly.

                    
32 In many areas, pastures can be improved or maintained in healthy condition by conservative stocking rates and
the judicial use of fire management.  Effects are generally relatively long term in nature.  Within the grazing
industry, the term ‘pasture improvement’ is generally taken to relate to more short term measures, including the
introduction of new grasses and increased moisture penetration and grass production.
33 In some areas, pastures have been improved without tree clearing.  Open eucalypt and angophora forests near
Yalleroi have had buffel established by ploughing among the trees.  Scalded claypan country has been treated in
some areas by forms of mechanical disturbance that have allowed water penetration and seed establishment.
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(b)  The second main change in the industry relates to the gradual deterioration in the real rates of return generated
in the industry.  These force searches for production and cost efficiencies.  The most striking changes relate to the
diminished use of labour.  Many properties that would have employed a number of stockmen in past years now get
by with one or two (Lorimer et al 1996).  Increased capital investment (fencing, yards, roads, waters), and the use of
modern technology (pumps, trucks, helicopters for mustering), offer some explanation.  However, the underlying
reason is that the costs of labour have increased steadily relative to production returns and the costs of capital
substitution.

(c)  The third major change occurring in the industry is the shift towards breeding more suitable types of cattle.  The
introduction of Brahman, Brahman cross, and other breeds of cattle have improved weight gains and turnoff weights
in cattle.  However, the introduction of Brahman cattle to the region has increased stocking pressure because they
are more resilient to dry conditions.  As well, the development of supplement feeding tends to maintain cattle
numbers in dry times.  Previously, cattle either died or were shifted away in times of drought.  Both of these changes
have led to severe land degradation in parts of the upper Burdekin catchment in recent years (de Courte et al 1993).

Many of the problems facing pastoralism in the Desert Uplands region are common to rangelands areas across
Australia, and as such, are part of a wider discussion about the sustainability of rangelands management.  Some of
the debate focuses on what are sustainable pastoral activities (eg. Gasteen 1985, Wilson 1990, Wilcox and
Cunningham 1994), the need for integrated management (Mott and Tothill 1984), while other commentators focus
on the importance of pastoralists and other resource managers understanding and working with natural ecological
processes (Foran et al 1989).  Other debates focus on problems of economic viability (Beare et al 1994), the
provision of infrastructure (Holmes 1996), and changing socio-economic conditions (Vanclay and Lawrence 1995,
Lawrence 1996).  The general issue of rangelands management in Australia has been addressed with the release of
the Draft National Strategy for Rangelands Management (ANZECC and ARMCANZ 1996).

Cornish (1996) shows how low levels of profitability in Australian agriculture are a major impediment to controlling
land degradation problems.  Most degradation and environmental problems appear as longer term consequences to
management and development decisions, and thus may appear to have less pressing priorities than short term
earnings.  As well, many environmental solutions cost money, either directly, or in terms of income forgone, and
pastoralists and farmers who can not generate profits, cannot, even with the best intentions in the world, afford the
appropriate treatments.  These issues of profitability are examined more closely in the following two sections.

4.1 Financial Rates of Return in the Region

Data collected by the Australian Bureau of Agricultural and Resource Economics (ABARE) show that very low
rates of financial return are currently are currently earned by pastoralists in the Desert Uplands.  ABARE
regularly surveys 350 of the 12500 broadacre properties in Queensland, and by identifying those properties
which come from the Desert Uplands region, can provide a summary sample of information on pastoral activities
in that region.  Data for the period between July 1988 and June 1995 were collected by ABARE for an average
of twelve rural enterprises over the seven year period34.

The results, (in 1994/95 dollar terms), showed that the average farm business in the region made an annual loss
of $9,280 for each year over the seven year time period.  The properties had an average income of $150,618,
derived mainly from cattle sales ($118,550) and wool sales ($16,155), but had average operating expenses of
$129,501.  Once the labour of the operators was factored in (together with adjustments for depreciation and
changes in trading stocks), farm returns became negative.

The data paints a picture of the average enterprise relying mostly on income from beef cattle, employing very
little labour, and steadily increasing debt levels in order to generate income.  The average enterprise had nearly
1500 cattle but sold only 310 each year, indicating that turnoff rates are very low.  Total assets held by an

                    
34   The data results were supplied by the Queensland Department of Primary Industries.  The twelve properties
represent a sampling fraction of 12/320.
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enterprise averaged $1,277,424 with debt levels of $207,762 indicating an average equity ratio of 84%.  Capital
expenditure each year was $27,600, slightly higher than the average increase in debt of $25,000.  These latter
figures, together with a general increase in cattle numbers, suggest that graziers are choosing to borrow money
for further development in an attempt to increase productivity

The low returns of pastoral enterprises in the Desert Uplands suggest that graziers are under substantial financial
pressure.  This will have been exacerbated by the drought years of the mid 1990s, and the slump in cattle prices
in 1996 and 1997.  This financial pressure has implications for the viability of many enterprises.  Some off-farm
income is generated by providing skilled labour to larger enterprises, by contracting out machinery services, and
through other sources, such as the capture and sale of feral pigs.  However these opportunities are limited35.

The continued depression in the wool industry, and the slump in beef cattle prices has meant that real incomes
for most primary producers in the Desert Uplands will be negative.  ABARE (1997) predicts that, across
Australia, woolgrowers will face a further fall in commodity prices in 1996-7, with an average loss of $29,400
per enterprise.  This is the seventh successive year that wool growers will have faced negative incomes, and 87%
of sheep properties can be expected to make losses in the 1996-7 year.  Cattle producers, already faced with the
lowest prices in twenty years in 1995-6, can expect a further 12% decline in saleyard prices in 1996-7, cash
incomes of only $12,500, and average real losses across the industry of $36,300.  85% of cattle producers across
Australia are expected to record a loss in the 1996-7 year.  As the production of both wool and beef in the Desert
Uplands region is financially marginal, losses of enterprises in the region are likely to be in excess of the
average.

4.2 Property-Build-Up Options

The Desert Uplands Build-up and Development Committee (DUBDC) is formed by a group of landholders
within the Desert Uplands who are examining ways of increasing the viability and sustainability of production
units within the region.  The group has been approaching the Queensland Government for support, such as
property build-up schemes, similar to those which were developed for the mulga lands of south-west Queensland
in the 1980s.  Surveys and position papers about the viability and sustainability of pastoral production in the
region have been generated by this group.

The DUBDC (1996) observes that larger properties have greater potential capacity to ameliorate problems of
land degradation, and are less likely to be responsible for them in the first instance, since higher stocking rates
tend to occur on smaller properties.  As well, it suggests that reclamation of degraded land would be possible
with some of the following changes to management practices:
• Adjusting stocking rates according to pasture availability and quality;
• Spelling paddocks;
• Managing land types according to capability;
• Development only of areas capable of sustained productivity; and
• Increasing knowledge of the production and ecological systems.

More fencing, labour and management are implicit requirements of the first three options, while substantial
debate exists about which areas can be developed sustainability, and the extent to which changed management
practices can impact favourably on degraded areas.

The DUBDC report argues that the implementation of such adjustments is currently heavily constrained by the
regularity of dry periods, small property sizes and poor returns.  It is argued that increasing the property size,
through what is known as property build-up, would allow some of the above practices to be implemented.  Using
median data from surveys run by both the DUBDC and the Queensland Rural Adjustment Authority (QRAA),
the DUBDC shows that the average enterprise is not viable.  A herd size of 1,200 adult cattle or equivalent is
suggested as the minimum scale of enterprise necessary to service median debt levels in the regions.  Between 52

                    
35 For example, Hardman (1997) shows that it is not profitable to replace wool and beef production with
kangaroo harvesting.
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and 61 percent of properties in the region are considered to carry less stock, even though overstocking is
common.

Results of a DUBDC survey indicate that while a stocking rate of 26 hectares to 1 Adult Equivalent applies to
properties in excess of 16000 hectares, the rate for smaller properties is 1AE:14.5ha36.  When considered in
relation to likely carrying capacities, the DUBDC concludes that significant overstocking occurs, particularly on
smaller properties (p7). 

The DUBDC also notes that debt levels held by beef producers in the region are high.  A survey run by the
DUBDC in 1996 with 57 respondents indicated that average debt in the region was $215,337, with median debt
being $120,000.  A more comprehensive survey of rural debt was commissioned by the QRAA in 1995, sourcing
data from major rural lending institutions.  Data from 127 clients in the Desert Uplands indicated that the
average debt per Desert Uplands beef producer was $450,122, compared to $284,951 for beef producers across
all of Queensland.  Total agricultural product for the region was calculated at $36.5 million in 1994 (DUBDC
1996), which yields an average gross income of $114,000 per primary producer.  Clearly, if average debt is
substantially higher than average income, debt servicing and viability are constrained.

5 Environmental Values

Information regarding the environmental values of the Desert Uplands region is limited.  According to the
DUBDC (1996, p3), no in-depth ecological studies have been focussed on the area and only limited information
is available.  Although more detailed information is available for some of the other biogeographic regions of
Queensland, the Preliminary Tree Clearing Policy (Queensland Government, 1995) recognises that, overall,
further research is required to overcome gaps in current knowledge.  This applies particularly to the
distribution and ecology of vegetation types (especially those that are endangered and vulnerable), the effects of
clearing on stability and productivity and the sustainability of clearing in those parts of the State where tree
clearing is not presently widespread (p9).  In this section, what is known about the environmental values of the
Desert Uplands is reviewed.

5.1  Conservation status of regional ecosystems

Morgan (1997, see also 1990, 1991) has identified 58 substantively different regional ecosystems in the Desert
Uplands.  Ten of these occur only in the Prairie-Torrens Creek Province, 17 in the Alice Tableland and 11 in the
Cape-Campaspe Plains Province.  A total of 11 regional ecosystems are considered endangered, 19 of concern,
and 26 of no present concern (Morgan, 1997).  The majority of the endangered regional ecosystems are found in
the Alice Tableland and/or Cape-Campaspe Plains provinces.  No endangered ecosystem is unique to the Prairie-
Torrens Creek Province, although the Province clearly plays an important role in maintaining the 3 endangered
ecosystems that occur within it. 

There are three National Parks located within the Desert Uplands region; White Mountains in the very north, and
Moorinya and Forest Den in the north-west (see Map 3).  Whilst most ecosystems occurring in the Prairie-
Torrens Creek Province are represented in Moorinya NP, many of the ecosystems in the Alice Tableland
province are not represented in conservation areas such as White Mountains NP (Morgan, 1997).  There are no
National Parks in the Cape Campaspe Plains province, and no National Parks in the southern section of the Alice
Tablelands province37.  Walsh (1996) reports that only 0.6% of the Desert Uplands is protected in National Parks,
covering approximately 67% of regional ecosystems in the region.  Of the biogeographic regions in Queensland,
only the mitchell grass downs has lower levels of representation in National Parks.
                    
36 This argument ignores factors of varying country types.  In some cases, small properties are able to sustain
higher cattle numbers because of better country and high quality improvements.
37 There is also poor representation of other reserves and public lands.  For example, the Jericho Shire has no
State Forests, Timber Reserves, or National Parks (McCosker and Cox 1996).
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Brigalow (A.harpophylla) is mainly restricted to the south, where it has been largely cleared, giving it vulnerable
status.  Widespread clearing of gidgee (A. cambagei) has occurred in the south of the uplands, with few
extensive natural areas remaining.  Those that do remain are considered vulnerable.  Gidgee stands north of
Aramac and Muttaburra in the Prairie-Torrens Creek region represent the most extensive areas of gidgee on
alluvial clays in Queensland, and are considered significant because of their intact status38.

Some species of bloodwood (E. lamprophylla, E. sp.DD, E. brachycarpa), yellowjacket (E. similis) and ironbark
(E. xanthoclada, E. quadricostata, E. exilipes, E. whitei) occur almost exclusively in the Desert Uplands region,
while other species of eucalypt (E. serendipita, E. peltata, E. citriodora, E. tenuipes, E. bakeri, E. ammonphila,
E. exilipes) have important outlier populations in the region.  There is a range of heaths (eg. Calytrix spp.) and
grevilleas (eg. Grevillea striata, Grevilliea ptaidifolia) in the region, some of which can be spectacular when
flowering and are a tourist attraction in Barcaldine.

The dunes associated with Lakes Galilee and Buchanan are known to carry unusual ecosystems of a very
restricted extent 39 (Morgan, 1997), as well as having high scientific value.  These lakes are seasonally
significant for waterbird nesting and feeding, and provide habitat for some rare and threatened flora species. 
The shrublands associated with the lake edges may provide habitat for endemic invertebrate species, but suffer
severe grazing pressure and some weed invasion.  Other specialised ecosystems indicate shorelines of ancestral
lake systems (E. melanophloia woodlands on sand dunes near Lake Galilee), and provide habitat for rare and
threatened flora species on various sand deposits associated with the lake systems.  These lakes possess some
unique geomorphological and geochemical characteristics, which help to explain why the associated ecosystems
are so specialised.  The dunes fringing the lakes also have significant scientific value because they are specific
indicators of past climates.

5.2  Conservation status of flora and fauna

Faunal surveys of the Desert Uplands include the region wide ornithological survey conducted for the RAOU
Bird Atlas Scheme (Blakers et al, 1984), and the more isolated surveys of Munks (1993) in the Torrens and
Towerhill Creeks area40.  The Queensland Department of Environment also has unpublished data from a
Dalrymple Shire survey (Morgan, 1997). A vegetation survey of the Desert Uplands is currently in progress
(Thompson, forthcoming), as is a study of land units of the Lake Buchanan, Lake Galilee and Carmicheal Creek
catchments (Lorimer, forthcoming), and a survey of small vertebrates41.

Wetlands of the Uplands, including Lakes Galilee, Buchanan and Dunn provide a very important refuge for birds
in some seasons.  Nix estimated 220,000 ducks on Lake Buchanan in July 1986 (mainly grey teal, pink-eared and
shoveler ducks) at low lake level.  Braithwaite and later Kingsford have counted up to 500,000 waterfowl on
Lake Galilee.  Kingsford (pers com) believes that Galilee and Buchanan would fall within the top 10 wetlands in
arid Australia.  Braithwaite and Kingsford conducted aerial transects in the Lake Galilee and Dunn region and
found very large numbers of birds when Lakes contain significant water.  Endangered species such as the
freckled duck (Stictonetta naevosa) are known to use the area, and species such as pelican (Pelecanus
conspicillatus) use it as a breeding ground (Kingsford, pers comm).

These wetlands appear to be used both during breeding and non-breeding periods.  According to Morgan (1997),
Lakes Galilee and Buchanan are of national significance for waterbird breeding.  Nix (1993) refers to a

                    
38 Low open gidgee forest to the west of the Uplands is considered by Nix (pers com) to be one of the better
examples of this community.
39 These include some of the best and largest stands of beefwood (Grevillea striata) known (Nix, pers comm).
40 Monks surveyed populations of koalas and brushtail possums in the Prairie-Torrens Creek region, finding that
populations were heavily dependent on riparian vegetation along the various streams in the region.
41 Kutt (James Cook University) is currently performing these surveys as a research Masters project.  Early
research is extending the range of many small mammals and reptiles currently known to exist in other parts of
Queensland (Kutt, pers comm).  This probably reflects the lack of earlier scientific studies in the area.
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‘mesotherm archipelago’ involving a chain of temperate mountain summits and tablelands that extend from the
NSW border to far north Queensland, and even New Guinea.  Nix (1993, see also 1974) demonstrates the likely
extent of the chain, by coupling plant growth models with climate interpolation surfaces and higher resolution
digital elevation grids.  The Desert Uplands lie between some of the islands in the chain, and thus may be an
important corridor for fauna movements (Morgan 1990).

Wetlands are by no means the only significant faunal habitats in the Uplands.  Indeed, Morgan (1997) argues
that the most significant land zones for faunal habitat are the alluvial clay sheets and red earths of the central and
northern areas of the Alice Tableland Province.  In part, this is because historically, extensive areas have only
been very lightly grazed because of the presence of poison heartleaf bush (Gastrolobium spp.), and because of a
lack of water supplies.  The light grazing pressure may mean that fauna habitats have remained relatively
unchanged over long periods of time, although changes in fire regime may have been significant.

The absence of data detailing species composition of given ecosystems, and dependency relationships between
ecosystems and fauna species tends to lead to rationales for conservation such as the following concerning the
Prairie-Torrens creek Province: 

[This] Province contains one of the least disturbed alluvial complexes of semi-arid Queensland...The fauna
of the acacia woodlands that dominate the complex are unknown, but the relative lack of clearing and the
diversity of soil types provide a rare opportunity for the long term conservation of these once widespread
“scrubs” and their associated fauna (Morgan, 1997, forthcoming).

Munks et al (1996) report that this province supports important populations of koalas, brushtail possums and a
glider (probably Petaurus breviceps).  Their surveys show that koalas and possums are more widely distributed
within the region than previous surveys had indicated, and use a wide range of land and vegetation types42.  The
prime habitat for both species are the riparian zones associated with creek lines, probably because of higher
moisture levels found in leaves in these areas.

There are a number of flora and fauna species which inhabit the Desert Uplands as a part of their range (Strahan
1983).  The mammals include:

koalas (Phascolarctos cinereus)
short-beaked echidna (Tachyglossus aculeatus)
common brushtail possums (Trichosurus vulpecula)
northern quolls (Dasyurus hallucatus)
greater gliders (Petauroides volans)
feathertail gliders (Acrobates pygmaeus)
rufous bettongs (Aepyprymnus rufescens)
northern nailtail wallabies (Onychogalea unguifera)
red kangaroos (Macropus rufus)
eastern grey kangaroos (Macropus giganteus)
wallaroos (Macropus robustus)
little red flying fox (Pteropus scapulatus)
swamp wallabies (Wallabia bicolor)
common sheathtail-bat (Taphozous georgianus)
Beccari’s mastiff-bat (Mormopteerus beccarii)
lessor long-eared bat (Nyctophilus geoffroyi)
North Queensland long-eared bat (Nyctophilus bifax)
Gould’s wattled bat (Chalinolobus gouldii)
hoary bat (Chalinolobus nigrogriseus)
little broad-nosed bat (Nycticeius greyii)
western broad-nosed bat (Nycticeius balstoni)

                    
42 Koalas were found to use ten of the eleven land type classifications in this province.  Possums were found in
all land types (Munks et al 1996 p.189).
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common rock-rat (Zyzomys argurus)

There are also mammal species which occur on a more scattered basis or infrequently  in the region (Strahan
1983).  These include:

stripe-faced dunnarts (Sminthopsis macroura)
sugar gliders (Petaurus breviceps)
squirrel gliders (Petaurus norfolcensis)
spectacled hare-wallabies (Lagorchestes conspicillatus)
ghost bats (Macroderma gigas)
yellow-bellied sheathtail-bat (Taphozous flaviventris)
northern mastiff-bats (Chaerophon jobensis)
water-rat (Hydromys chrysogaster)
delicate mouse (Psuedomys delicatulus)

Almost nothing is known of the Hughenden Broad-nosed bat (Nycticeius influatus), which is thought to inhabit
the dry country of central Queensland, including the Desert Uplands region.  The Allied Rock-wallaby
(Petrogale assimulus) occurs in the northern area of the Desert Uplands (in the upper Torrens Creek region), and
north towards the Gulf.  The Long-tailed Planigale (Planigale ingrami forma subtilissima) is thought to occur in
the northern part of the region as well, with another form of the species (brunnea) occurring near Richmond, to
the north-west of the Desert Uplands.  The dusky horseshoe-bat (Hipposideros ater) may also occur in the
northern part of the region.  The long-haired rat (Rattus villosissimus) is usually rare, but can occur in plague
proportions43.

There are also a wide range of birds, reptiles and insects which inhabit the region.  Tables 4 and 5 lists flora and
fauna species which have recorded in the Desert Uplands and which are declared as rare and threatened under
the Nature Conservation (Wildlife) Regulations 199444.  Whilst many of the species listed in Tables 4 and 5 are
known to occur in one or more of the National Parks of the region, it cannot be assumed that these occurrences
alone are sufficient to ensure survival of the species in the future.  In considering the conservation value of
remnant vegetation in the Desert Uplands, the following environmental questions remain largely unanswered:

What species are endemic to the Desert Uplands Region?
What proportion of non-endemic populations are thought to occur in the Desert Uplands? 
How dependant are given faunal species on given remnant vegetation within the Desert Uplands?
What species outside the Desert Uplands are dependant in some way on remnant vegetation within the Uplands?

The discovery of pebble-mound mice in Queensland in the 1990s (Van Dyke 1991, Van Dyke and Birch 1996)
helps to illustrate some of the reasons why conservation of the Desert Uplands region may be important.  These
are a recent addition to Queensland’s fauna list, beginning with the discovery of pebble mounds at a site in the
Desert Uplands near Charters Towers in 1991.  Subsequent capture and identification of a mouse as Pseudomys
patrius (a species not recorded since 190745) led to more intensive searches and appeals to landholders and the
general public for sightings of the distinctive pebble mounds.  The mice and their mounds have since been
identified at a number of sites across Queensland, with one species from western areas (Cloncurry) still be
identified.  Pebble-mound mice and/or mounds have been identified in the Desert Uplands in the White
Mountains National Park, and near Pentland and Charters Towers.  As well, there have been a number of mound
identifications made in the Drummond Range/Belyando River area, slightly to the east of the southern part of the
Desert Uplands.

                    
43 Note that native rats referred to by Corfield (1921) appear to be a different species to these, suggesting that
other small mammals may once inhabited the region.
44 See also Thomas and MacDonald (1989).
45 Six individuals were collected near Ayr in 1907, without being associated with pebble mounds.  They were
subsequently thought to be a form of the delicate mouse (Van Dyke and Birch 1996).
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Most of the identified sites lie slightly east or west of the Great Dividing Range, but always in association with a
major range or outcrop (Van Dyke and Birch 1996 p.49).  Sites generally are more than 200 metres above sea
level in altitude, are associated with abundant pebbles of suitable rock, and are mostly in areas of skeletal soils
with spinifex grasses but can occur in open woodlands to grasslands.  Very little is known of the species, but Van
Dyke and Birch (1996) hypothesise that their security may be compromised by overgrazing and removal of their
food sources of native grass seeds, and by feral cat populations.

Table 3.   Rare and threatened fauna of Desert Uplands biogeographic region (Morgan, 1997)

Common Name Scientific Name Conservation
Status

Distribution Status

grey falcon Falco hypoleucos vulnerable definite record
plains-wanderer Pedionomus torquatus vulnerable definite record
black-throated finch Poephila cinta cinta vulnerable definite record
Edgbaston goby Chlamydogobius spp. endangered definite record
red-finned blue eye Scaturiginichthys

vermeilipinnis
endangered definite record

common death adder Acanthophis
antarctivus

rare definite record

ground cuckoo-shrike Coracina maxima rare definite record
skink Ctenotus capricorni rare definite record
skink Ctenotus schevilli rare considered probable within

region
black-necked stork Ephippiorhynchus

asiaticus
rare definite record

painted honeyeater Grantiella picta rare definite record
skink Lerista wilkinsi rare definite record
black-chinned
honeyeater

Melithreptus gularis rare definite record

Collett’s snake Pseudechis colletti rare definite record
blind snake Ramphotyphylops

broomi
rare considered probable within

region
redthroat Sericornis brunneus rare considered probable within

region

Table 4.   Rare and threatened flora of the Desert Uplands biogeographic region (Morgan, 1997)

Scientific Name Conservation
Status

Distribution
Status

Acacia crombiei Vulnerable N
Acacia ramiflora (White Mountains NP)       “ K
Lawrencia buchananensis       “ N
Livistona spp. (Cape River)       “ N
Rhaphidospora honneyana       “ N
Acacia armitii Rare N
Acacia gnidium (White Mountains NP)    “ K
Acacia meiosperma (White Mountains NP) ...” K
Acacia spania ...” N
Bertya pedicellata ...” N
Callistemon chisholmii (White Mountains NP) ...” K
Calotis suffruticosa ...” N
Cerbera dumicola    “ N
Desmodium macrocarpum ...” N
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Eucalyptus exilipes ...” N
Eucalyptus gilbertensis ...” K
Goodenia viridula    “ N
Gossypium sturtianum ...” N
Homoranthus thomasii ...” N
Leptosperma spp. (Burra Range)(White Mountains NP)    “ K
Leptospermum pallidum ...” N
Ptilotus remotiflorus ...” N
Wrightia versicolor (White Mountains NP) ...” K

K=known from protected area record
N=not known from protected area. recorded on other land within bioregion.

6 The Policy Debate

Before 1990, limited tree clearing had occurred in the Desert Uplands and had been concentrated on the better
acacia pastures of brigalow and gidgee, particularly in the southern part.  However, as the scrubs of the brigalow
belt to the east became developed, more interest was shown in developing the remaining acacia woodlands of the
Desert Uplands, and in developing the eucalypt woodlands of the region.  In many cases, properties have been
purchased by cattle producers from east of the region, who have started clearing the Desert Uplands country in an
attempt to repeat their previous development successes in the more fertile brigalow country.  Tree clearing has
steadily accelerated in the region since 1990.

McCosker and Cox (1996) show that the Jericho Shire, which covers much of the southern part of the Desert
Uplands, had one of the highest clearing rates of any local shire in Queensland in the early 1990s.  7% of the
Shire (134,886 hectares) was cleared in three years between 1992 and 1995, reducing the vegetation cover from
70% down to 63%.  Clearing amounts and rates for some of the particular country types in the Desert Uplands
region of the shire are presented in Table 5.
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Table 5.    Extent of clearing of land systems by 1992 and 1995 in the Desert Uplands region of the Jericho
Shire  (Adapted from McCosker and Cox 1996)

Land Types 
  (Land Systems)

Original
Extent (ha)

1992
Extent (ha)

% of
Original
Extent

1995
Extent (ha)

% of
Original
Extent

%
Change

Bendee/Lancewood
(W4-W5)

81652 75752 93 72009 88 5

Tablelands and Plains
(NB, W4 and W5)

859993 657323 76 604614 70 6

Acacia Scrubs
(W4)

45448 6173 14 4353 10 4

Alluvium
(W4 and W5)

96798 52006 54 44410 46 8

Clearing is the predominant reason why many ecosystems have been restricted to a small proportion of their
former range.  Some ecosystems are relatively restricted in their occurrence (such as those fringing Lake Galilee
and Lake Buchanan), and clearing has had a large impact on their conservation status.  Land tenure in the Desert
Uplands is predominantly of leasehold status, which means that permits for clearing must be obtained by
landholders from the administering State Government department (the Department of Natural Resources).  In
issuing permits, Government policy requires the balancing of the possible benefits gained from increased
production against the environmental losses from land clearing.

The extensive development of the more fertile lands to the east of the Desert Uplands involved substantial
clearing since the 1950s, often with only minimal retention of conservation patches.  For example, brigalow, a
species endemic to a region of Queensland that covers some 32 million hectares, has less than 5% remaining in
its natural state (Rolfe 1995).  Under the Fitzroy Basin (Brigalow) Development Scheme of the State
Government about 1.8 million hectares of brigalow in Central Queensland was cleared between 1962 and 1976. 
Other, more specialised vegetation types on fertile soils, have been more heavily cleared.  These include many of
the softwood and vine scrubs, and some of the woodlands on the coastal lowlands and sands (Preliminary Tree
Clearing Policy 1995).

Partly in response to these occurrences of substantial clearing, the Queensland government released the Draft State
Guidelines For Broadscale Tree Clearing On Leasehold And Other State Lands In Queensland in March 1995. 
The policy recognised:

that to meet the State’s economic development policy objective the clearing of trees is often required. 
When doing so the State’s interests in the protection of specific on-site and off-site values such as
habitat protection and biodiversity need to be recognised (p.1).

The need for the Policy was explained on the basis that tree clearing
is now increasingly encroaching on the more marginal land types and the remnants or pockets of
uncleared areas in the extensively developed parts of the State (p.5). 

Action was seen to be required in order to avoid irreversible environmental losses and costly recovery and
rehabilitation programs where impacts are reversible.  The Draft State guidelines outlined that the

protection of wildlife corridors, particularly riparian zones along rivers, creeks and gullies is
recognised as the singularly most important action to guarantee the distribution and abundance of
wildlife throughout the landscape.  ......the protection of riparian corridors for wildlife habitat
purposes requires substantially larger buffers than are required for bank stability and erosion control.
 In this respect, they are as significant to the maintenance of wildlife as coastal and estuarine
mangroves....Poorly managed tree clearing also leads to soil erosion, salinity, weed invasion, damage
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to streams and rivers, loss of water quality and a range of other land degradation problems, as well as
direct costs to affected industries and urban communities(p5).

There was substantial criticism of the Draft State guidelines from rural landholders, who argued that the
guidelines had little flexibility to consider regional conservation issues, productivity tradeoffs, and equity
concerns.  Many felt that they had lost some implicit right to develop their country, and protested about what they
saw as an infringement of their property rights.  (Until the 1980s, tree clearing was encouraged through tax
concessions and leasehold conditions).  In particular, landholders in Central Queensland, including the Desert
Uplands region, were critical of the guidelines46.

Some of the criticisms focused on equity issues.  The new guidelines effectively restricted those landholders who
had not developed their country  from attempting to increase productivity through tree clearing and hence returns
and land values (Rolfe 1996).  There are no provisions in the Land Act for compensation to be paid to those for
whom clearing permits are denied because trees on leasehold land are the property of the state, which may utilise
them in accordance with whatever values it sees fit

There were also problems in that the broad nature of the guidelines was not consistent with some ecological goals. 
In a few areas, tree clearing and pasture establishment can help to stabilise soils that are badly scalded or eroded47. 
Where heavy pastures are difficult to establish though, clearing may exacerbate erosion difficulties.  In other areas,
trees and scrubs have invaded pasture country following the altered fire practices of European settlers.  Many of the
eucalypt woodland areas and the western gidgee plains show some evidence of seedling regrowth.  Tree clearing
was seen as one way of managing these regrowth problems.

There were also confusions arising from the lack of scientific knowledge and ‘hard’ data.  A couple of
classifications that impacted on the region appeared inaccurate.  Gidgee and blackwood were classified as
endangered across Queensland, while substantial areas remain in the Desert Uplands are left, mainly in the northern
section (McKay 1996).  While the guidelines may have been accurate at the State level, they do not translate well to
the regional situation.  As well, actual clearing rates were open to a variety of interpretations because of a lack of
scientific and monitoring data, and the fact that permits for tree clearing are often issued on a long term basis rather
than annually.

Partly in response to these criticisms, the Queensland Government issued the Preliminary Tree Clearing Policy
(PTCP) on the 18th of December 1995 as a reference document for the development of local guidelines for
broadscale tree clearing, replacing the earlier Draft State Guidelines.  The local guidelines were seen as a format
for landholders to have some input into the policy for their region, as well as ensuring that some flexibility would
be generated within the overall policy framework.

The PTCP is held to be consistent with the State’s commitment to the National Strategy for Ecologically
Sustainable Development (NSDESD), the National Forest Policy Statement (NFPS) and the National
Greenhouse Response Strategy (NGRS).  The main aims of the policy (consistent with principles outlined in the
Land Act) were to:

• maintain the productivity of the land;
• allow the development of the land;
• prevent degradation of the land
• maintain biodiversity
• maintain the environmental and amenity values of the landscape, and
• maintain the scientific, recreation and tourism values of the land (p.2).

The PTCP refers to the following four categories of vegetation type and extent:

                    
46 A large rally to protest against the tree clearing guidelines was held in Emerald in mid-1995, and the
Queensland Resource Managers Group was established as a lobby group for this issue.
47 Improved moisture penetration and subsequent grass establishment can occur when soils are disturbed.  In
fertile soils, bladeploughing and management of stocking rates help to maximise grass cover and minimise
erosion.
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• Endangered and Vulnerable: Refers to vegetation types which have limited or very limited distribution
and are at serious risk from development or other threatening processes.  These categories include
vegetation types with less than 5% or 10% (respectively) of the original distribution remaining intact and
uncleared.  Vegetation types that are, and always were, very limited in distribution (irrespective of the
degree of clearing) are included here (p.4).  The policy states that these vegetation types should not be
cleared.

• Of Concern:  Vegetation types that have been previously cleared or disturbed but which are not at risk,
could be cleared provided clearing does not result in the vegetation type becoming vulnerable (p.5). At
least 20% of the ‘original extent’ of each vegetation type is to be retained on each lease.

 
• Not of Concern:  Vegetation types that are extensively disturbed and/or are widespread, could be cleared

provided that clearing did not result in that vegetation type becoming ‘of concern’ (p.5).  At least 30% of
the original extent of each vegetation type is to be retained.  As well, many communities that are not subject
to a threatening process are classified within this category.

The amount of vegetation available for clearing depends on a range of productivity and conservation
considerations:  Vegetation types on soils that are highly erodable, at risk from induced salinisation or subject
to severe soil structure decline should generally not be extensively cleared.  ....arid areas within the State are
often unsuitable  for extensive clearing as sustainable development is difficult.  Similarly, areas with very
infertile soils are often unsuitable for extensive clearing.  Productivity gains from clearing should be
demonstrated to be sustainable...Lands that are agriculturally important are also of high conservation value
and this value should not be put at risk by inappropriate development (p4). 

The PTCP discusses the differential susceptibility of land with various combinations of soil type and slope to
clearing-related problems such as soil erosion and salinisation.  Appropriate methods of clearing for different
combinations are specified.  Guidelines for the protection of wildlife corridors, particularly as they apply to
riparian vegetation, are also offered, as are guidelines regarding appropriate buffer sizes and configurations.

The guidelines outlined in the PTCP divide Queensland into 7 proposed clearing zones, based on native pasture
communities.  The Desert Uplands forms one of those zones, with the following description attached:

There is considerable activity in relation to tree clearing in this zone, with sustainable development
occurring.  The region consists of infertile eucalypt woodlands interspersed with small areas of fertile
clay soils.  Regional wildlife movement considerations make this zone an important one in which to
maintain woodland cover (p.10). 

The PTCP states that the local guidelines within each clearing zone are to be developed through a process of
local and community consultation.  Applications for tree clearing permits will then evaluated against these local
guidelines once they become statutory additions to the Land Act.  Compliance with the guidelines is to be
encouraged through the progressive identification and mapping of sensitive and critical areas, and through on-
site inspections.  On a broader scale, monitoring of tree clearing in the state is to be assessed through effective
remote sensing.  The guideline standards for zone 3, the Desert Uplands are reproduced in Table 6.
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Table 6.   Clearing Standards for Vegetation Types in Zone 3 (Desert Uplands) (PTCP)

Vegetation type
within each zone

Max. Slope
at which
chainclearing
permitted

Max. Slope at
which chemical
controls/
clearing
permitted

Maximum
permissible
clearing (as % of
original extent of
vegetation type)

Comments

Endangered Vegetation Types

• Beefwood-sally wattle low open woodland on fringing lake dunes
• Ironwood wilga low open woodland
• Red river gum woodland in depressions

These vegetation types should
not be cleared

Vulnerable  Vegetation Types

• River red gum-coolibah woodland on channels
• Gidgee low open woodland on shale footslopes in south-east of Flinders
•           and north-west of Aramac shires
• Dawson gum woodland on lowlands
• Brigalow/blackwood open forest on clay plains
• Gidgee low woodland on clay plains
• Brigalow-Dawson gum on alluvial clays in north-east
• Paperbark-river red gum on alluvials in north-east

These vegetation types should
not be cleared

Other Vegetation Types

• Lancewood, bendee, yapunyah, normanton box on skeletal soils
• Narrowleaf ironbark on ranges
• Desert teatree
• Grey bloodwood, desert gum, western bloodwood on sandy soils
• Gum-topped ironbark and lemon scented gum on sandstone hills
• Yellowjacket on coarse sands
• Mountain coolibah
• Other communities on shallow-stony soils or areas with high erosion
risk
.

These vegetation types are not
suitable for clearing because of
high degradation risk.

Lancewood and bendee on deep
soils (>45cm) may be suitable
for clearing.  The extent of such
clearing should be determined
locally.

• Brigalow (all other types) No clearing allowed

• Gidgee;
blackwood;
(other than
those classed
as
endangered
or vulnerable)

5% 8% 20% Gidgee on mudstone in west of
region is prone to salting and
steeper slopes are highly
erodable.  extensive clearing is
not appropriate in those areas. 
Gidgee on deep clays is
restricted to Torrens and Prairie
Creek alluvials and some
clearing is appropriate.
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• White’s
ironbark on
shallow and
sandy soils in
the north.

5% 8% Up to 20% The area is semi-arid, and has
infertile, poorly structured soils.
 erosion may occur on long
gentle slopes.  Clearing in these
areas is not widespread at
present.  The sustainability of
development must be
demonstrated before large areas
are treated.

• Silverleaf
ironbark and
box and
bloodwood
vegetation
types on
earths and
loams.

5% 8% A maximum of
80% of the
original extent
(noting that 30%
regional retention
should be used as
a flag for regional
conservation
planning purposes
but not for
controls on
individual leases).

The area is semi arid with soils
of low fertility. Erosion may
occur on long gentle slopes. 
The sustainability of
development must be
demonstrated before large areas
are treated.

The National-Liberal Government that came to power in Queensland in February 1996 endorsed the development of
regional specific guidelines that would involve consultation with stakeholders.  One regional group was established
for the southern Desert Uplands (together with the rest of the Jericho Shire), and guidelines were issued for public
comment in September 1996.  These draft guidelines were very similar to the PTCP guidelines above, with slightly
more provision to clear blackwood and silver gidgee communities.  One environmental group, the Queensland
Conservation Council, abandoned the tree clearing guideline committee in December 1996, after claiming that the
process was not slowing the rate of tree clearing in Central Queensland (Borich 1996).  At the same time, the issue
of compensation for affected landholders was being examined more closely by the relevant Government
Departments (Southern Desert Uplands Draft Local Guidelines 1996).  The draft guidelines have not yet been made
statutory by the Queensland Government, which means that assessment of tree clearing applications are still being
made against the PTCP framework.

7 The Economic Framework

Environmental economics draws on a range of techniques to help in the assessment of resource use decisions.  One
of the most common frameworks used is that of cost-benefit analysis, where all the costs and benefits that arise from
a policy change or resource use are evaluated in order to determine which option provides the greatest benefit to
society.  In order to include these costs and benefits, they need to be assessed in a common measuring standard,
generally money.  While it is relatively easy to assess impacts that are reflected in markets, other costs and benefits
are more difficult to estimate.

These issues can be demonstrated in relation to the Desert Uplands.  Increased tree clearing in the region may
expand beef production, and this benefit can be estimated from direct market data.  However, other less visible costs
that flow from tree clearing may be much harder to quantify.  These include possible long term costs associated with
erosion and salinity impacts, as well as the loss of biodiversity and tourism opportunities.

Before proceeding with the estimation of these benefits and costs, it is useful to consider more closely their nature. 
Some of the benefits and costs involve people directly using the resources of the Desert Uplands.  For instance, the
benefits generated by pastoral activities and the costs of lost tourism opportunities are “use values”.  Other benefits
and costs involve indirect use.  For instance, clearing in the Desert Uplands may cause costs to those using the
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underground aquifers, because those aquifers are partly recharged from the Desert Uplands region.  There may also
be costs to those who would otherwise enjoy photographs or television programs made in the region, or who would
benefit from the contribution to scientific understanding and progress made by biogeographic data collected there.

Other costs associated with tree clearing do not involve any direct or indirect use of the region’s resources.  These
are the “non-use values” and involve option, quasi-option and existence value.  Option value relates to a demand to
maintain an asset in case of future demands.  Thus people may value vegetation in the Desert Uplands simply in
order to maintain the option of seeing it at some time in the future.  Where the impact of clearing is irreversible, and
there is limited knowledge about the effects of that clearing, then quasi-option value may be applicable.  This
equates to an insurance policy that the effects of a change will not turn out to be detrimental at some point in the
future.  A loss of biodiversity in a region where a plant turns out to be a cure for cancer at some time in the future is
an example of a quasi-option value cost.

Existence value refers to the preferences that some people may hold for knowing that something is conserved, even
if they never get to use it directly.  Thus many people may experience a loss from knowing that clearing has
occurred, even if they never see the area.  In practice, many of these costs are difficult to value independently, so
economists generally examine the ‘total economic value’ that people would lose in the event of tree clearing being
permitted.

It is likely that all of these concepts of economic value are of relevance to the Desert Uplands region.  Clearly, there
are a range of direct and indirect use values associated with resource use.  As well, the very low levels of knowledge
about the impacts of long term clearing and associated biodiversity loss are likely to generate strong quasi-option
values.  In this way the problems of poor knowledge and scarce scientific data should impact on the values
generated.  Option values may be associated with many of the distinct features there, such as the lakes in the region,
as well as with a variety of the different vegetation types.  As well, many people may hold existence values for the
range of flora and fauna in the region, as well as for the biological systems that support those biota.

The current incentives facing landholders do not incorporate all the elements of society’s preferences.  For many
landholders, the apparent production benefits resulting from tree clearing substantially outweigh the costs they
experience from clearing.  This means that (if the land is suitable for clearing and if financial resources are
available), these landholders would choose to clear most of their land.  They do this in response to demands from
Australians and people overseas for more beef and other products, as well as in reaction to falling rates of return in
the beef industry and increasing problems of property viability.  There is currently no clear mechanism for the
population in the rest of Australia to express their demands for the retention of biodiversity in Central Queensland. 
The tree clearing guidelines may act as a fallback position to ensure that the non-use values of Australians are not
ignored, but they provide little guidance about the weightings of preferences for the different options.

The Choice Modelling project will allow some of these comparisons to be made by directly estimating the
conservation values that Australians’ hold for native vegetation in the Desert Uplands region.  This will help to
provide decision makers, including landholders, with more accurate information about appropriate tradeoffs
between production and preservation.

8 Conclusion

The Desert Uplands is a biogeographic region that can be characterised as a semi-arid belt of woodland country in
central-western Queensland, stretching approximately between the latitudes of Rockhampton and Townsville.  The
region is roughly the size of Tasmania, but its low population base, limited access and lack of distinguishing features
means that it is very poorly known by most Australians.

The region is almost exclusively used for pastoral purposes, with approximately 340 properties holding land in the
bioregion.  Most are used to run beef cattle, although there are still some sheep run on the western side of the region.
 The country is relatively unproductive for pastoral purposes compared to other regions of Queensland because of
low rainfall, poor soils, and native vegetation that is not very palatable to domestic stock.  Falling real rates of return
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for both beef and wool have eroded profitability for most production enterprises to the extent that many are now
operating at a loss.  Some indication of the viability problems can be given by comparing the number of production
enterprises in the region (320) with the number of beef producers in the Northern Territory (270).

In an attempt to increase productivity, many landholders have cleared areas of trees and introduced improved
grasses.  Initially, tree clearing was confined to patches of the more fertile clay soils which grew brigalow and
gidgee scrubs, which, in its original extent, comprised of less than ten percent of the region (Smith and Rowland
1991).  More recently, landholders have begun clearing extensive areas of eucalypt woodlands, which comprise
about 86% of the vegetation in the Desert Uplands (Smith and Rowlands 1991).  Current clearing rates in the region
are among the highest in Australia, with approximately 8% of the Desert Uplands part of the Jericho Shire being
cleared in three years from 1992 to 1995.

As most of the most of the Desert Uplands is held as leasehold title, landholders must gain permission to clear trees
from the Department of Natural Resources.  The Queensland Government has been revising its tree clearing policies
in 1995 and 1996, with the result that vegetation communities that are endangered or vulnerable (whether through
past clearing activities or limited initial occurrence) are now protected.  Other vegetation communities can be
cleared to 20% of their original extent on individual properties, with 30% of each vegetation type to be retained
across the region.  Many tree clearing permits have been issued over five year periods by the Department of Natural
Resources.  This means that substantial potential exists for continued widespread clearing in the Desert Uplands
region, particularly in the predominant ironbark and box eucalypt communities.

Concerns have been raised about the viability and long-term sustainability of clearing throughout the region. 
Questions about viability have centred on the eucalypt communities where soil fertility is very low.  In these
communities, it is difficult to establish improved pastures, and difficult to control the subsequent emergence of
eucalypt seedlings.  The long term effects of clearing (and often increased grazing pressure) on erosion, salinity and
the maintenance of vegetation species are still largely unknown.  In a region where pastoral activities are struggling
financially, it may make little sense to generate long term costs in terms of land degradation and reduced production
capabilities.  The issues here relate to whether pastoralists understand the long-term impacts of clearing on
ecosystems and are capable of managing adverse changes.

Questions about sustainability have centred on wider issues.  These include the role of the region as an aquifer
intake for the Great Artesian and Galilee Basins, the importance of aboriginal heritage sites in the region, future
scientific data and information that remains to be collected, and environmental issues.  Among the latter are issues
about the maintenance of rare and threatened species, the preservation and health of the approximately 58 distinct
ecosystem types in the region, the importance of the Desert Uplands region in maintaining biodiversity in the rest of
Australia, and questions about the conservation value of remaining vegetation in the region.

The region is inhabited by a wide variety of fauna and flora, ranging from well known species such as koalas and
kangaroos to less well known (and endangered species) such as the red-finned blue eye (a type of fish).  Some
species, such as the pebble mound mouse, have only recently been found in the region, which is partly a reflection
on the poor levels of knowledge about the area.

Three examples help indicate the range of areas of interest for conservation purposes in the region.

(a)  On the north-western side of the Desert Uplands are some of the most extensive areas of gidgee and blackwood
that remain in Australia.  In the same region are important populations of koalas, mostly associated with riparian
zones along the watercourses there.

(b)  In many areas of eucalypt woodland and spinifex country throughout the region, limited water supplies and
poison heartleaf, a small bush deadly to stock, has restricted the intensive grazing of cattle and sheep.  Although
there have been some changes in fire management, these areas may have had limited impact from European
discovery and settlement, and thus retain important ecological patterns.

(c)  Two major internal drainage systems form the catchments of Lake Buchanan and Lake Galilee.  These are
unique in Queensland because they were formed by tetonic shifts in the earth’s crust.  Remnant dunes from higher
lake levels may yield scientific information about earlier climates, and about earlier usage patterns from aboriginal
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populations.  Today the lakes, although they only fill intermittently and are saline at low levels, provide important
habitats for waterfowl, including migratory birds.

The Choice Modelling project will assess the conservation values that Australians may hold for the Desert Uplands
region, as well as disaggregating those values according to their various components.  This will help to provide
decision makers, including landholders, with more accurate information about appropriate tradeoffs between
production and preservation.
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