
1. Location
The Broken Hill Complex Bioregion lies in the far west of NSW, spanning the
NSW-SA border. Across these two states the bioregion has an area of
5,691,042 ha, with 3,811,697 ha or 66.98% falling in NSW. The bioregion
occupies about 4.8% of NSW and is bounded by the Murray-Darling
Depression and Darling Riverine Plains bioregions in the south, and the
Simpson-Strzelecki Dunefields and Mulga Lands bioregions in the north and
east respectively. In SA it is bounded by another four bioregions.

The biggest city in the bioregion is Broken Hill with a population of about
20,096 (2001 Census – Australian Bureau of Statistics). There are few other
towns in the bioregion. Nearby Silverton was once the main township in the
1880s at the peak of mining activity, but it was soon overshadowed by the
faster-growing Broken Hill (HO and DUAP 1996). The entire NSW portion of
the bioregion lies within the Western Division.

The eastern part of the Broken Hill Complex Bioregion falls in the Murray-
Darling Basin while the Darling River flows just outside the southeastern
boundary of the bioregion. The bioregion includes parts of the Lake Frome,
Lake Victoria, Lake Bancannia, Paroo and Darling River catchments.

2. Climate
The Broken Hill Complex Bioregion generally has a hot, dry climate and lies
within the NSW arid zone.The bioregion is one of four bioregions, all in the far
west of the state, that are dominated by a hot, persistently dry desert climate
(Stern et al. 2000). Patches of semi-arid climate in the centre of the bioregion
complement the arid climate prevalent in most of the bioregion.

3. Topography
The Broken Hill Complex Bioregion in western NSW is geologically unique in
the state. The western half is composed of ancient basement rocks of the
Adelaide Fold Belt, and the eastern half is the edge of the much younger rocks
of the Tasman Fold Belt. Many of the rocks and minerals found in the region
are of considerable interest and economic importance, and geology exerts
strong controls on the landscape.
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The Broken Hill
Complex Bioregion

Mean Annual Minimum Maximum Mean Annual Minimum Maximum 
Temperature Average Monthly Average Monthly Rainfall Average Monthly Average Monthly 

Temperature Temperature Rainfall Rainfall

17 – 20°C 3.8 – 5.5°C 32.1 – 35.8°C 137 – 257mm 6 – 19mm 16 – 39mm
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4. Geology and geomorphology
The Barrier Ranges are a triangular block of metamorphic and deformed
sedimentary rocks forming a series of northeast and northwest trending
ridges rising up to 300 m above the surrounding plains. Bedrock includes
schist and gneiss, intrusive granites, amphibolites and very coarse
pegmatites. Some of these rocks contain inherited minerals up to 2,600
million years old and the whole sequence was once part of the land mass of
Rodinia that included parts of present-day North America and China.

Basement rocks are partly overlain by Cambrian and Devonian
conglomerates, quartz sandstones, shales and thin beds of limestone. Scopes,
Mootwingee and Wonnaminta Ranges are mainly Ordovician to Devonian
conglomerates – sandstones and shales that have been only gently folded. On
the eastern margin of the Mootwingee and Wonnaminta Ranges,
horizontally bedded sandstones of Cretaceous age form flat-topped mesas
and tablelands that extend northeast into the Mulga Lands Bioregion.

The geomorphology of the ranges is controlled by the different rock types and
their structure. Faults up to 60 km long form prominent scarps between hill
country and plains. Hard rocks outcrop as strike ridges and remnant pinnacles
standing above long shallow slopes, with thin soils developed on the softer
rocks. These rock cut slopes pass to wide footslopes and alluvial plains. Hills
on granite are more rounded and subdued. Limestone and dolomites occur in
limited areas as linear outcrops.

Streams have cut steep-sided gorges containing sheltered waterholes
through the ranges. Beyond the footslopes the streams expand as alluvial
fans, distributing sediment into sandy floodouts and clay playas. Much of the
drainage from the Barrier, Mootwingee and Wonnaminta ranges ends in the
Bancannia trough, where shallow lakes and swamps have formed and alluvial
sand has been blown into sandplains and dune fields.

5. Geodiversity
Important features include the following:

prominent landscapes such as the Mundi Mundi, Nundooka and
Koonenberry fault scarps and adjacent plains, the Pinnacles, and the dip-
slope escarpments and deep gorges of the Mootwingee Range;
the region contains more than 2,000 mineral locations, the most famous
being the Broken Hill main lode, one of the world’s largest silver, lead and
zinc deposits. Sites include the remnants of the Broken Hill ore body and its
mining history; silver deposits and mining history at Thackaringa; tin
mines at Euriowie; and numerous rare rock types and mineral deposits
such as the Triple Chance and Egebek pegmatites;
other heritage features are associated with particular geological features.
The best examples are the important Aboriginal sites at Mootwingee,
Sturts Meadows and Euriowie, where occupation was facilitated by water
holes in protected gorges, and Aboriginal rock engravings have been made
on selected sandstone faces;
In 1845 Charles Sturt erected a stone cairn on the top of Mt Poole when
trapped by drought at Depot Glen. The boulders gathered from the
mountain top are quartzite and silcrete that had also been used for
thousands of years by Aboriginal people as raw material for artefacts.

Smaller features of note include:
contour banding of soils and vegetation on the stony downs country;
giant desiccation polygons on the plains south of Topar; and
palaeo-drainage patterns of lakes and former streams between
Mootwingee and the Barrier Ranges.

6. Soils
Rock-weathering processes have been operating continuously in the region
for more than 90 million years and a deep weathered mantle has formed
across most of the landscape. Many slopes are mantled by gibber (rounded,
silica-rich boulders) derived from the breakdown of silicified sediments
(silcrete duricrusts).

Soils vary with parent materials. Shallow, stony soils are found between
outcrops in the ranges where the runoff from rock surfaces is important in
maintaining plants and animals through drought. Stony desert pavements
are widespread and often form contoured patterns of soil and vegetation in
downs country. Soils in the depositional basin are deep red sands with
uniform sandy profiles under dunes, and gradational profiles in the
sandplains. Most soils have a moderate to high level of calcium carbonate in
the profile. Heavy cracking clays in floodouts and on lake beds are often
unvegetated because they contain high levels of gypsum and sometimes salt.
Abandoned shorelines and low lunettes attached to the eastern side of
playas and lakes such as Lake Bancannia provide evidence of climate change
over the past 30,000 to 100,000 years.

7. Biodiversity

7.1 Plant communities

Mulga (Acacia aneura) communities coupled with chenopod shrubland
composed of saltbush and bluebush communities (Benson 1999)
characterise the vegetation of the bioregion (Morgan and Terrey 1992). Belah
(Casuarina cristata), rosewood (Alectryon oleifolius), white cypress pine
(Callitris glaucophylla) and mallee communities also occur throughout the
bioregion (Benson 1999). Most plants are very sensitive to available soil
moisture and runoff patterns largely control vegetation distribution.

Range crests have sparse vegetation including mulga, dead finish (Acacia
tetragonophylla) and scattered bluebush (Maireana sp.). Vegetation is more
abundant and diverse on the deeper loamy soils of the footslopes and valleys,
where there is more moisture. Dominant species include belah, rosewood
(Heterodendrum oleifolium), occasional beefwood (Grevillea striata) and
leopardwood (Flindersia maculata). Bluebush, bladder saltbush (Atriplex
vesicaria), prickly wattle (Acacia victoriae), turpentine (Eremophila sturtii),
narrow-leaf hopbush (Dodonaea attenuata), copperburrs (Sclerolaena sp.),
variable speargrass (Stipa variabilis) and forbs form a discontinuous
understorey.
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Limestone or dolomite outcrops have shallow, highly calcareous, brown
loamy soils with generally sparse vegetation and some rare plant species
such as curly mallee (Eucalyptus gillii). The tops of mesas and tablelands are
usually treeless except for occasional mulga, gidgee, dead finish and
Eremophila sp., with bladder saltbush, pearl bluebush, copperburrs and
annual grasses on the slopes.

Swamps and fresh lakes have a fringing of black box (Eucalyptus largiflorens)
woodland with cane grass (Eragrostis australasica) and copperburrs on the
lake bed. Lunettes have brown clayey sand which carry mulga, turpentine
(Eremophila sturtii) and often pearl bluebush (Maireana sedifolia). Larger
stream channels support river red gum (Eucalyptus camaldulensis), some
coolabah (Eucalyptus microtheca) and river cooba (Acacia stenophylla), with
oldman saltbush (Atriplex nummularia) and thorny saltbush (Rhagodia
spinescens) on the banks.

Sandplains and dunes have a varied cover of low trees and shrubs including
mulga, nelia (Acacia loderi), needlewood (Hakea leucoptera), rosewood,
clumps of belah, occasional leopardwood, dense patches of punty bush
(Cassia eremophila), western boobialla (Myoporum montanum), emu bush
(Eremophila longifolia), turpentine, narrow-leaf hopbush, prickly wattle,
variable spear grass and copperburr.

7.2 Significant flora

The only occurrence of the mallee species Eucalyptus gillii in NSW is in the
bioregion in the Barrier Range near Broken Hill (Benson 1999).

Several species are at risk in the bioregion. Listed as vulnerable in the TSC Act,
Acacia carnei is threatened by rabbits grazing on seedlings (Auld 1993, cited in
Morton et al. 1995). Bowen and Pressey (1993, cited in Morton et al. 1995) also
reported Lepidium monoplocoides and Eleocharis obicis and Rhaphidospora
bonneyana, which are both listed as Vulnerable under the TSC Act.

Several plants in the bioregion are considered to be rare, including Gahnia
lanigera, Paspalidium clementii, Ixiochlamys nana, Pluchea baccharoides,
Vittadinia arida, Atriplex lobativalvis, A. morrisii, Euphorbia sarcostemmoides
and Goodenia berardiana (Bowen and Pressey 1993, cited in Morton et al.
1995).

7.3 Significant fauna

A total of 195 species of birds, 58 species of reptiles, 5 species of amphibians
and 37 species of mammals have been recorded in the Broken Hill Complex
Bioregion (National Land and Water Resources Audit website –
http://www.nlwra.gov.au/).

In this bioregion, the endangered yellow-footed rock-wallaby (Petrogale
xanthopus) has a limited distribution centred on the Bynguano and
Coturaundee Ranges between Mootwingee and White Cliffs, north of Broken
Hill (Lim et al. 1987, Lim and Giles 1989, cited in Morton et al. 1995). Since
European settlement, the species has undergone dramatic decline, with
several populations becoming extinct in the early 1900s. In NSW, the species
consists of only one population of about 100 individuals living in two colonies
in Mootwingee National Park and Coturaundee Nature Reserve.

The endangered Bolam’s mouse (Pseudomys bolami) is a native rodent known
from the mallee shrublands of the Broken Hill Complex and Murray Darling
Depression bioregions. This species is nocturnal, spending its days sheltering
in burrows while at night it is active, feeding on seeds, fruits, blossoms,
grasses, herbs and insects.

Populations of letter-winged kites (Elanus scriptus), black-breasted buzzards
(Hamirostra melanosternon), Australian bustards (Ardeotis kori), bush thick-
knees (or bush stone-curlew) (Burhinus grallarius) and Bourke’s parrots
(Neophema bourkii) have been recorded in the bioregion and are considered
to be at risk (Smith and Smith 1994; cited in Morton et al, 1995). Populations
of bush stone-curlew are also known from other bioregions in NSW but have
not been recorded in the Broken Hill Complex Bioregion since the 1980s (NSW
NPWS 1999a). As with other areas of western NSW, birds of the chenopod
shrublands in the bioregion seem to be at risk of decline (Reid and Fleming
1992, cited in Morton et al. 1995).

The birds of the Broken Hill Complex Bioregion are fairly typical of those
found elsewhere in the semi-arid zone of NSW. The diversity of birds in the
bioregion is comparatively low but there are species with limited ranges, such
as the chirruping wedgebill (Psopohdes cristatus), that occur here.

Both ground-nesting birds and ground-feeding insectivores have undergone
a serious decline in their numbers in this bioregion. This can be partly
attributed to grazing of extensive areas of habitat. Continued loss of ground-
feeding insectivores is likely to continue unless the problem can be addressed
by reduction of grazing pressure in suitable areas and protection of adequate
habitat.

The agamid, or dragon lizard (Ctenophorus decresii), is reasonably restricted
nationally, and in NSW is confined to several isolated sites in the Barrier
Range. The skink (Ctenotus uber) is represented in NSW by a distinct
specimen known only from five sites (Sadlier and Pressey 1994; cited in
Morton et al. 1995).

7.4 Significant wetlands

Part of the Menindee Lakes system falls in the bioregion. This wetland is of
national significance and is located along the Darling River in the Barrier
Range Outwash Fans and Plains subregion. The Menindee Lakes system is
managed for water storage for supply to South Australia. Poor timing of
inflow and outflow can result in habitat loss during breeding times and
demand for irrigation water can exceed supply, leading to rapid depletion of
residual pools during drought. Grazing occurs in the vicinity of the wetland,
but is becoming more conservatively managed. Weed species and feral
animals, including rabbits, pigs, goats, foxes and cats, all present a threat to
the biodiversity of the wetland.

Two other wetlands in the bioregion are identified as having subregional
significance. Bancannia Lake, an intermittent freshwater lake located in the
Barrier Range Outwash Fans and Plains subregion, is described as being in
good condition. It is an important aggregation site for fauna, supporting
many waterbird species including the vulnerable freckled duck (Stictonetta
naevosa), with sightings of the blue-billed duck (Oxyura australis). Grazing,
feral animals and weed invasion all pose threats to this wetland.

Stephens Creek Reservoir in the Barrier Range subregion is a water-storage
area. Sightings of rare fauna at the reservoir include the vulnerable blue-billed
duck and the little pied bat (Chalinolobus picatus). The freckled duck and
redthroat (Pyrrholaemus brunneus) have also been sighted. Cats are
considered to be the greatest threat to the biodiversity of the wetland.
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8. Regional history

8.1 Aboriginal occupation

The Wiljakali people traditionally occupied the lands around Broken Hill (HO
and DUAP 1996) visiting the Barkindji people on the Menindee Lakes each
year.

For further information on Aboriginal occupation of the Broken Hill Complex
Bioregion, refer to Chapter 1 under the heading “Regional history”.

8.2 European occupation

Charles Sturt named the Barrier Range which impeded his progress when
he explored the area near Broken Hill in 1844-45, referring to a “broken hill” in
his diary (HO and DUAP 1996). (www.walkabout.com.au/fairfax/locations/
NSWBrokenHill.shtml) Edward Giles explored the Mootwingee area in 1861
and 1863 (NSW NPWS 1991).

Broken Hill, like other towns in western NSW, is far removed from major rivers
and owes its existence to the discovery of mineral resources (HO and DUAP
1996). Gold was first discovered in the Barrier Ranges in the 1860s, although
the key period of lucrative exploration for gold, silver, tin and lead did not
really begin until 1875, and lasted about 10 years (HO and DUAP 1996). The
first find in this critical period of mining history occurred during the sinking
of a well at Thackaringa pastoral station in 1875 (NSW NPWS 1991), less than
40 km west of Broken Hill. The expense of transporting and processing the
ore turned interest towards more lucrative gold discoveries further north in
the Channel Country Bioregion, although some mining continued in the
Broken Hill area (HO and DUAP 1996).The early 1880s saw many hopeful finds
of silver to the northwest of Broken Hill at Silverton and Umberumberka.
Silverton had a population of 250 by September 1883, a number which
doubled by December the same year and reached 1,700 a year later. Silverton
had a reputation for harbouring various undesirables in the form of “horse
stealers, cattle duffers and mining sharks” (NSW NPWS 1991).

In 1883, Charles Rasp collected samples of what he thought was tin and
although these turned out to be from rich lodes of silver and lead, it was
almost two years before the ore body was discovered to be the largest and
richest of its kind in the world. The “syndicate of seven”, led by Rasp, were
leaseholders at Mount Gipps, the site of this discovery in 1883. The following
year they became the “company of fourteen” and by 1885 had formed Broken
Hill Proprietary Company, now known as BHP (Department of Mineral
Resources website – http://www.minerals.nsw.gov.au/ ).

Due to these developments, Broken Hill began to dominate the bioregion
from 1885 as a major township (HO and DUAP 1996). Its growth was aided by
the newly discovered lodes and the creation of the Silverton Tramway
Company which provided a link from Broken Hill to the new mines and the
South Australian border. By 1891 the population of Broken Hill had exploded
to 20,000 and it became the third largest metropolis in NSW, although it
retained its strong ties with South Australia (HO and DUAP 1996). With the
growth of Broken Hill, the population of Silverton began to decline and its
status as a municipality was removed in 1907, the same year that Broken Hill
was declared a municipality (HO and DUAP 1996). Several new mines
developed in the 1920s, ensuring the continued growth of Broken Hill.

As it was some distance from the nearest major river, the water supply in the
Broken Hill area had to be transported by the Silverton train from 1888. In
1889, the tramway from Menindee to Broken Hill was used to transport water
from the Darling River (NSW NPWS 1991). Water continued to be carted to
Broken Hill until after World War II when a pipeline from the Menindee Lakes
to Broken Hill underwent construction, and by 1952 it serviced not only Broken
Hill but agriculture on the Darling as well (NSW NPWS 1991). A railway line
from Sydney reached Broken Hill in 1927.

The population of Broken Hill grew to 27,000 in the early 1900s, remaining at
this level through the 1920s and 1930s and reaching 30,000 in the 1960s (HO
and DUAP 1996).

Broken Hill’s population was recorded as 20,963 in the 1996 Australian census
(http://www.abs.gov.au/). BHP ceased work at Broken Hill in 1940 and there
is only one mining operator remaining in Broken Hill today.

Timber was always a naturally scarce resource in the Broken Hill Complex
Bioregion, its shortage heightened by the demand for timber to fuel steam
trains as well as for structural supports in the mines (NSW NPWS 1991).When
most of the local timber was removed in the bioregion, prompting erosion
and contributing to serious dust storms, builders and miners brought timber
in from Adelaide (NSW NPWS 1991). Irrigation and a protective cultivation
zone surrounding the town of Broken Hill have reduced the incidence of dust
storms (NSW NPWS 1991).

9. Bioregional-scale conservation
As with many of the NSW bioregions, the Broken Hill Complex Bioregion has
a low conservation status in terms of overall area under conservation
management, amounting to 96,078 ha or 2.52% of the bioregion. The range
of conservation mechanisms deployed is also relatively small. As with most of
the bioregions, national parks and nature reserves make the largest
contribution in terms of overall area. Mutawinji National Park and Mutawinji
Nature Reserve lie wholly in the bioregion and these, together with parts of
Kinchega National Park, occupy 79,965 ha or 2.10%
of the bioregion. With an area of 47,895 or 1.26% of
the bioregion, the Mootwingee Wilderness Area
provides additional protection to part of Mutawinji
National Park due to its declaration under the
Wilderness Act 1987.

Of other possible conservation tenures under the
NPW Act 1974, Mutawinji Historic Site occupies
0.02% of the bioregion but there are no Aboriginal
areas, no state recreation areas and no regional
parks in the bioregion. No voluntary conservation
agreements have been entered into by landholders
in the Broken Hill Complex Bioregion although
wildlife refuges have been established by at least
two landholders. These occupy 15,516 ha or 0.41% of
the bioregion. Six additional wildlife refuges will
soon be added to the bioregion.

No property agreements (NVC Act 1997) have been
entered into with landholders in the bioregion.

The bioregion has no land managed under the
Forestry Act 1916.
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Barrier Range

Parts of 28 land
systems.

Ancient gneiss, schists,
amphibolite, granites
and pegmatites with
north-east structural
trends, overlain by
Cambrian sediments
with northwest trends.

Steep, low rocky ranges
oriented to bedrock
structure. Prominent
fault scarps. Eroded
footslopes extend to
outwash fans.

A high proportion of
rock outcrop with
shallow stony soil on
the crests. Soils become
deeper and finer
downslope. Texture
contrast profiles are
common and quality
differs according to rock
type.

Limited mulga, dead finish and bluebush
on the ridges. Denser shrubs including
belah, whitewood, turpentine, prickly
wattle, punty bush with bluebush, grasses
and forbs on the lower slopes. River red
gum line larger creeks, shrubs and grasses
increase on the outwash fans. Curly
mallee on limestone outcrops.

Mootwingee Downs

Parts of 23 land
systems.

Ordovician and
Devonian
conglomerates,
sandstones and
siltstones with
northwest structural
trends. Late pre-
Cambrian sandstone,
chert and schist lies
under the rocks of the
ranges. Cretaceous
sandstones form
tabletops on the
eastern edge of the
subregion.

Asymmetric stony
ridges formed by
resistant bedrocks, cut
by deep gorges and
alternating with soil
and debris filled valleys.
Larger streams deliver
sand to the fans and
plains. Tablelands and
mesas of Cretaceous
sandstone in the east
and northeast.

Very limited soil on the
ranges. Stony sands on
the lower slopes
extending to deep
gravels and sands in the
stream lines and
floodouts.
In situ brown to grey
green clayey sands on
Cretaceous rocks.

Mulga is common on the hills with white
pine and numerous shrubs. River red gum
line the creeks. Denser mulga, patches of
belah, occasional beefwood, and dense
prickly wattle, and other shrubs occur in
the valleys.
Bluebush and saltbush, with patches of
belah and occasional gidgee on the
tablelands and slopes.

Scopes Range

Parts of 7 land systems.

Ordovician quartz
sandstone with
northeast trend and
low angle dips.

Low rounded hills with
a high proportion of
rock outcrop. Faulted
edge against a
cemented gravel apron
of Tertiary age on the
eastern side.

Shallow stony profiles
on crests and slopes
extending to sandy
outwash fans.

Open mulga, patches of belah and
bluebush on the hills.
Bluebush and saltbush communities on
the slopes extending to grasses and
saltbush on the plains. River red gum on
the larger creek lines.

10. Subregions of the Broken Hill Complex
(Morgan and Terrey 1992)

Subregion Geology Characteristic landforms Typical soils Vegetation

Barrier Range Outwash

Parts of 23 land
systems.

Quaternary colluvial
and alluvial slope
deposits, floodplain and
fan sediments, and
aeolian sands.

Stream channels and
floodplains, low angle
alluvial fans and
floodouts, extending to
extensive sandplains
and dunefields with
lakes and claypans.
Limited lunette
development.

Deep red sands on
sandplains and dunes,
clayey sands in
floodouts extending to
dark coloured cracking
clays in swamps and
lake beds.
Brown loamy sands on
lunettes.

River red gum and some black box on the
larger creek lines. Mulga, belah, rosewood
with occasional nelia and leopardwood
and an understorey of grasses and
bluebush on the sandplains and dunes.
Some porcupine grass. Canegrass,
chenopods and some lignum on lake beds
with fringing black box. Mulga, turpentine
and bluebush on lunettes.
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